


Centra{Scientific Instruments Organisation (CSIO) a constituent unit ofCounci{ofScientific ~ Ind"ustria{1?j:searcfi (CSICR), is a premier 

nationa{Ca60ratory dedicated to researcfi, design and"deveCopment ofscientific and" industria{ instruments. It is a mu{ti-discip6.nary and" 

mu{ti-dimensiona{apqindustria{researcfi ~ deve{opment organisation in tfie country to stimu{ate growtfi ofInstrument Ind"ustryin India 

covering wide range andapp{ications. 


P-sta6{isfied in 1959 at (j)eCfii, Cater moved to Cfiand"igarfi in 1962, CSIO fias <IZ~(j) La60ratories, Indo-Swiss 'Training Centre, 

}ldministrative 'Wing and"aJ{ousing CompCeY\, 


'Tfie <IZ~(j) faci6.ties are 6eing continuousfj upgraded and modernized to tfie internationa{ standards in major areas ofinstrumentation 

coven:ng mecfianica(, optica(, e{ectro-optica(, eCectronics andI'Tso{utions andpnwiding tecfinoCogy 6ased tota{ so{utions in }lgricu{ture, 

J{ea{tfi, (j)efence, Strategic and" Societa{ sectors. IS'TC, started in 1963 tfirougfi Swiss 'Foundation for 'Tecfinica{}lssistance, Zuricfi, 

SwitzerCaruf, is a unique institution towards qua{ity fiuman resource generation and offering tecfinoCogica{ so{utions in die and" mou{([ 

mal?j.ng using u{tra-modernfaci6.ties. 

(Varieties ofinstruments fiave 6een deve{opedin cCose association witfi apex.. 60dies 6.f?! Space, (j)efence ~J{ea{tfi andk,now-fiows fiave 6een 
transferredto tfie ind"ustries. r.Business (j)eveCopment group andCSIO's 3 e:{f.ension centres at Jaipur, Cfiennai ~ (j)e{fii maintain cCose tie­
upswitfi tfie ind"ustryfortecfinoCogica{k,nowCedgegeneration andcfissemination. 

Mission 

• 	 % 6e a feaaer at nationa{ feve[ for 
designing aruf deve{oping scientific 
and industria{ instruments, 
instrument systems anddevices 

• 	 % pwy a fead rofe in providing 
repair, maintenance c:1, caCi6ration 
services aruf training of instrument 
technowgists 

• 	 % 6e a custodian ofinstrumentation 
activity in the country 
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I am delighted to present CSIO's Annual Report for 
the year 2004-05 on its Foundation Day. During this 
period, my predecessor, Dr RP Bajpai laid down the 
office on 30th September, 2004 and I took over the 
reins of CSIO on 15th October, 2004 . 

During the year, the Institute had the honour of having 
Shri Kapil Sibal, Hon'ble Minister of Science, 
Technology & Ocean Development and Vice­
President, CSIR on 30th August, 2004. The Hon'ble 
Minister had a panoramic view of the activities of 
CSIO and was pleased to note CSIO's contribution to 
different sectors of the economy namely Strategic & 
Defence, Health, Rural Development, Natural 
Hazards Mitigation, Energy, Industry and HRD. In his 
address to the scientists, the Hon'ble Minister looked 
forward to Chandigarh becoming "Knowledge Centre" 
in this part of the country with CSIO playing stellar role 
towards that end. 

The Hon'ble Minister also inaugurated the Fiber 
Grating Laboratory meant for the development of 
technology for direct writing of different types of Fiber 
Bragg Gratings (FBGs) and Long Period Gratings 
(LPGs) for communication and sensor applications. 

Later in March 2005, the Institute was privileged to 
have Dr RA Mashelkar, FRS, Secretary to Govt. of 
India and Director General, CSIR. During his 
unscheduled and brief visit, Dr Mashelkar evinced 
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keen interest in the new initiatives launched by CSIO. 
Dr Mashelkar also enlightened a couple of scientists 
to lay thrust on outcomes rather than on outputs so 
that society c )uld derive benefit from the newer 
developments in Science & Technology. 

Having been nurtured in the CSIR system for the last 
nearly 30 years and having had the privilege of visiting 
several R&D la )S within the Country and abroad, I can 
say it with prid 1 that CSIO is one of the finest labs I 
have come aCloss. This multi-disciplinary Institution 
with wide ranging expertise in different domains has 
immense potential which if channelised properly 
could enable C )1 0 reach newer heights. CSIO has all 
the attributes to even become one of the front ranking 
laboratories imernationally. Therefore, in order to 
harness CSIO' potential , I, alongwith my colleagues 
and through th~ guidance and direction provided by 
the Hon'ble Ch~lirman and Members of the Research 
Council , initiated action towards generating the Road 
Map 2005-10 for CSIO. The Road Map, besides 
consolidating ( SIO's expertise in different domains, 
shall bring abollt more focus in key R&D areas in due 
course and shall enable CSIO to become a leader in 
some of these areas. As a strategy towards that end, a 
new structure ;3round "Decision Unit" concept was 
also evolved. The transformation is meant to provide 
more autonomy to R&D groups and hence move 
CSIO in a well steered direction. 



--' ' - -"'l; ~ 
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In terms of its R&D accomplishments, CSIO 
continued to make discernible impact. 

In Agro based Instrumentation, monitoring of moisture 
content in grains, cereals, fertilizers, tea, tobacoo is 
important for their storage and quality. CSIO 
successfully developed a digital moisture probe for 
application in grain markets. Since unleveled 
agricultural fields need more water for irrigation after 
ploughing, CSIO's development of laser guided land 
leveling system aims at optimizing utilization of water 
resources, increased productivity with a radial 
distance coverage of 150 m without sunlight. 

Bamboo is an economic resource for sustainable 
development and livelihood particularly in the North­
east. Therefore, considered as 'Green Gold', Govt. of 
India has launched a National Mission on Bamboo 
Technology and Trade Development. CSIO, in its 
endeavour to serve this sub-sector, successfully 
developed low cost bamboo processing machines -
Bamboo Knot Removing & Slivering Machine and 
Bamboo Splitting Machine. The machines will find 
wide spectrum of applications wherein bamboo is the 
raw material. 

In Medical Instrumentation, development of first 
indigenous 6 MeV Medical Linear Accelerator 
developed through collaborative efforts of CSIO, 
SAMEER and PMT was almost brought to its 
successful conclusion. The machine, developed 
through sponsorship of the Department of Information 
Technology under Jai Vigyan Programme of Govt. of 
India, will be installed at Mahatma Gandhi Institute of 
Medical Sciences, Wardha. It is well established now 
that cure rate of cancer afflicted patients through 
Medical Linear Accelerator is far better than that by 
Cobalt machine besides the other concomitant 
advantages ofthe former. 

Having established its credentials in Cockpit 
Instrumentation particularly for combat aircrafts, 
Hindustan Aeronautics Limited (HAL), Bangarore 
reposed its confidence in CSIO by sponsoring the 
development of Head Up Display for Hindustan Jet 
Trainer (HJT) and Advanced Jet Trainer (AJT) 
aircrafts. Besides reduction in weight and volume, this 
HUD will incorporate Electronic Stand by Sight (SBS) 
feature to guide the pilot for combating and landing in 
case of mission computer failure. 

During AERO INDIA -2005, the airshow held in 

CSIO Annual Report 2004 - 05 ii 

Bangalore during February 2005, CSIO's HUD was 
installed in TD-2 and PV-1 combat aircrafts. Shri 
Pranab Mukherjee, Hon'ble Minister of Defence in the 
Union Cabinet evinced keen interest in the successful 
indigenous developn lent. Jt is gratifying to note that 
during the period, CSIO's HUD had been successfully 
flown in more than 400 flights. 

Yet another milestolle in the area was successful 
development of fire safety sensors of the combat 
aircrafts to check sudden overheating of the engine or 
any other system. Th~ development complied with the 
required qualification test of MIL grade specifications. 

Analytical Instrumemation has been the mainstay of 
CSIO. The Real Time Sound Analyzer ready for 
technology transfer Iflonitors noise intensity so as to 
evolve means to brinlJ it within threshold levels. 

The Microcontroller based Coefficient of Haze and 
Dust Mass Monitor d~veloped is useful to assess dust 
concentration in air", hich is one ofthe key parameters 
in Index of the Quali~ of Air (IQUA). 

In Energy Management Instrumentation, "Online 
Energy Monitoring and Control System (EMCS)" 
developed under a programme sponsored by DST 
was commissioned at Boiler Auxiliaries Plant of 
Bharat Heavy Elech icals Ltd. (BHEL), Ranipet. The 
system resulted in ignificant energy savings in the 
production units. The Chairman-cum-Managing 
Director of BHEL while appreciating the Energy 
Management Syst lm developed by CSIO has 
advised to initiate 5imilar efforts at 14 other BHEL 
units in collaboration with CSIO. 

Oscillation Monitonng System (OMS) developed 
under the support )f RDSO, Lucknow is useful in 
assessing safety of railway tracks and vehicles. An 
engineered model or OMS was handed over to RDSO 
for performance trials which gave comparable results 
as obtained by 1 rack Recording Coach being 
currently used by Inclian Railways. 

It is heartening to report that CSIO scientists are 
becoming increaSingly conscious of IPR and 
publications. DurinQ the year, three foreign patents 
were granted and 20 were filed, including 14 abroad 
apart from publicati lnS in journals with a reasonably 
good Impact Factor. 

In any R&D organiz;:ltion, continuous upgrading of its 
infrastructural facilit ies is an ongoing process to ation 



maintain relevance. During th period, the facility of 
Scanning Probe Microscope which is combination of 
various modes of Atomic F( rce Microscopy and 
Scanning Tunneling Microscol)y was created. The 
facility is immensely useful for t11anipulation of carbon 
nanotubes (CNTs) and DNA to otudy their mechanical 
and electrical properties. Yet ~nother facility added 
was that of Fluorescence Spectrophotometer which is 
used for determination of met~ 1 ions as fluorescent 
organic complexes. Important applications are in 
determination of quinine, vitamins, etc. and elements 
like AI, Ca, Zn etc. which are present in water and 
soils. 

The year also saw spurt in business development 
activities. A CSIO-Industry Meel organized jointly with 
Rajasthan State Industrial Development and 
Investment Corporation Ltd. (RIICO) at Jaipur for 
promotion of agro-based inslrumentation was an 
astounding success. The meet I laved way for an MoU 
for the creation of three agro-tc>st laboratories in the 
food parks being established by RIICO. 

Owing to CSIO's expertise in Iligh precision Single 
Point Diamond Turning (S F DT) and precision 
metrology for super precision ( omponents, an MoU 
was signed with BARC, MU t11bai for undertaking 
feasibility study for developmetlt of super precision 
components with nanometricfin sh. 

Govt. Medical College-cum-Hospital (GMCH), 
Chandigarh has been encouraging development of 
medical instruments at CSIO through participation of 
their faculty and also in conduct ng clinical evaluation 
of these instruments. In order to run their B.Sc 
(Ophthalmic Techniques) courSI< , GMCH entered into 
MoU witn CSIO for providing teCIching faculty besides 
using facilities for hands-on-se.-.;sions on ophthalmic 
optics. 

The Indo-Swiss Training Centre (ISTC) under CSIO 
received a shot in the arm when the National Board of 
Accreditation (NBA) awarded accreditation status to the 
three diploma level programrlles being regularly 
conducted . These are: Ad\ anced Diploma in 
Mechatronics & Industrial Automation, Advanced 
Diploma in Die & Mould Mahing and Diploma in 
Instrument Technology. It was oratifying to note cent 
percent placement of the passing out graduates thus 

Chandigarh 
30th October, 2005 
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demonstrating the credibility ofthe Institute in the industry. 

The Outreach Centres of CSIO besides undertaking 
repair, maintenance & calibration services also 
conducted as many as 14 training programmes on 
preventive maintenance of bio-medical instruments 
for hospital technicians and doctors in different 'parts 
of the Country. These Centres have been reoriented 
to act as business development outfits for CSIO. 

We have no words to express our deep gratitude to 
the users, industry, academic and research 
institutions particularly ADA, HAL, RIICO, DST, DIT, 
DBT who reposed full confidence in CSIO's 
capabilities by sponsoring various R&D programmes. 
This only demonstrates CSIO's expertise and 
strength backed by determination to accept 
challenging tasks and quest for quicker deliverance. 

The laboratory's all round contribution was because of 
the sustained, incessant and painstaking efforts put in 
by all my colleagues. The relations among scientific, 
technical and yard staff have been more than cordial 
with the latter always rendering a helping hand. I 
acknowledge their efforts which enabled CSIO to 
forge ahead. 

It is our privilege to express our profound gratefulness 
to Director General, CSIR, Dr. R.A. Mashelkar, FRS 
and the team at CSIR Headquarters for their constant 
help, encouragement and backstopping support. 
Continuous guidance provided by Chairman of the 
Research Council , Dr Kota Harinarayana and Hon'ble 
Members is noteworthy which is inspiring us to take up 
new challenges. 

Instrumentation as an area is all pervading. The 
present day 'mantra' is not just developing discrete 
instrumentation for different applications but offering 
technology based total solutions among . diverse 
users. Being a multi-disciplinary organization, CSIO, 
with its integrated team of dedicated scientists & other 
staff and backed by its state-of-art facilities and 
successful track record is gearing itself to the new 
scenario so that in due course it truly dons the cap -
'Custodian of Instrumentation'. The years to come 
shall, therefore, see CSIO making indelible and visible 
impact through outcomes of its outputs to reach the 
aspired newer heights. 

/~~ 
(Pawan Kapur) 

Director 

-------------- --------------------~-----------------------------------------------------------
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(j( a (j) ./lctivities 
and 

.Jl cliievements 

• Agro & Geo-Scientific Instrumentation 

• Medical Instrumentation & Intelligent 
Prosthetic Devices for Disabled 

• Cockpit Instrumentation and Opto-
Mechanical Systems 

• Fiber I Laser Optics based Instrumentation 

• Analytical Instruments & MEMS 

• Advanced Materials based Transducers 



R&D Groups and their Activities 

,>ie,"::;;. 
Agro & deQ~&cientific 

,;;~~;m,e.~~ _ 

India continues to be an agrarian economy with the 
responsibility to feed a very large population residing 
over a vast land of varied agro-climatic conditions. 
Also, the country's landmass and th8 surrounding 
waters are prone to almost all kinds of natural and 
man made hazards viz. earthquakes, landslides, 
snow avalanche, cyclones, floods elc. In such a 
scenario, CSIO has been playing a :;tellar role for 
development of instrumentation fer agricultural 
applications and to monitor the seismic & other 
hazardous activities. A Group in HIe Institute is 
actively working to address these issues. 

The basic objectives of this Group are to cater to the 
research & development activities pertaining to agro & 
geo-seismic fields. Following are th8 major R&D 
programmes of the Group: 

• Intelligent Instrumentation fo r Agro-based 
Industry 

• Instrumentation for Geo-sciences and Disaster 
Mitigation 

• Condition Monitoring Instrumentath)n 

• Instrumentation for Railway Safety 

1 IN-TELLIGENT INSTRUMENTATION FOR 
AGRO·BASED INDUSTRY 
Various technological innovations undertaken in the 
past through green, white and yellow revolutions have 
gone a long way in improving the agricultural 
production in this country. New issues I)f demand and 
supply, post harvest storability, resistance to aflatoxin, 
seed dormancy, storage life and tolerance to pests are 
required to be addressed. The presenl day need is to 
provide technological solutions based on advanced 
instrumentation for improving agricultUi al productivity, 
both at pre-harvest as well as at post-harvest stages 
besides facilitating quantification of qual ity. 

Agro-based activities are broadly cla8sified in three 
categories: field level work, storage & processing, and 
quality assessment (mandis). All these sectors need 
modernization through development of application 
specific sensors/ transducers, monitoring and control 
instrumentation, virtual instrumentatic n, networking 
and intelligent machine deve lopment for 
quantification of quality. 
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CSIO has been actively engaged, over the years, for 
the development of instruments used in agriculture 
and related industry. Some of these instruments e.g. 
Hand-held Soil pH Meter, Aflatoxin Meter, Near 
Infrared based Grain Parameters Monitor and Liquid 
Dispensing System have made indelible impact in this 
area. R&D activities were carried out in the following 
broad areas: 

• Intelligent stand-alone instruments and integrated 
systems for analysis and quantification of quality 
in respect of agricultural produce such as rice, 
grain, etc. 

• New transduction techniques for agro-climatic 
monitoring 

• Instrumentation for storage of food under 
controlled atmosphere 

Besides this, CSIO is the Nodal Laboratory for CSIR 
Networked Project on Electronics for Societal 
Purposes. Coordinated efforts amongst the various 
CSIR laboratories (CSIO, CEERI, CMERI, CFTRI, 
CRRI, CBRI, NGRI, NPL) are being made 
Development of Electro-optical System for sorting, 
grading, packaging & storage of agricultural products, 
Prosthetic Instrumentation & Medical Instruments, 
Calibration and Instrumentation for natural hazards 
monitoring & early warning systems were the major 
R&D components pursued . 

tGEO.SEISMIC INSTRUMENTATION 
The impact of hazards such as earthquakes, 
landslides, snow avalanche, cyclones, floods, etc. is 
enormous as these cause wide spread destruction 
and damage to human life and property. In view of this, 
investigations of seismic activities and development 
of instrumentation for their monitoring has become of _ 

./ 

prime importance. . 

Realizing the strategic need of these instruments for: I 
India, CSIO has been engaged in de!sign , '~-1 
development and batch production of seismolo~i~al ' 
instruments, snow avalanche instruments and oth~ 
geophysical instruments for the last two decades. As 
a result, a good infrastructure and expertise has been 
created in this important area and a number of II 
instruments of national importance have beenYl 
developed. These include 24-bit Seismic Data, 

Activities 
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Acquisition System, 16 bit Seismic Data Recorder & 
Analyzer, Force Balance Accelerometer, IR based 
Snow Surface Temperature Measuring Probe, 
Multiuser Field Operated Data Recorder & Analyzer 
for Geo-technical Application and Intelligent Data 
Logger for processing & recording of various snow 
parameters. In addition, a network of three 
seismological observatories has been established at 
Chandigarh and in Himachal Pradesh at Nauni 
(Solan) and Sunder Nagar to study the seismicity in 
and around Chandigarh for earthquake monitoring. 

CONDITION MONITORING 
INSTRUMENTATION 
Condition monitoring of industrial machinery is 
significantly important for predicting the machine 
health as evident from the current global trends where 
the emphasis in machine servicing has shifted from 
preventive to predictive maintenance. In view of this, 
CSIO has been very active in this area and a DSt 
collaborative project on "Condition Monitoring of 
Rotating Machinery for Thermal Power Plant" was 
successfully completed. The system was installed at 
GGS Super Thermal Power Plant, Ropar and had the 
following features: 

• Based on Vibration Signature analysis 

• Monitors, detects and predicts faults & their nature 

• Robust on-line expert system having artificial 

neural network 

This would funherfacilitate: 

• Condition monitoring of boilers and prime movers 

in sugar industry 

• On board Jiagnostics for railway engines 

• Vibration iTlonitoring sensors for heavy rotating 

machines 

INSTRUM ENTATION FOR RAILWAY 
SAFETY 
Adoption of pr(1ventive measures for avoiding railway 
accidents is the need of the day. The Institute has 
been working In this area for quite some time and an 
Oscillation Mc,n itoring System for railway safety has 
been developl'!d which is currently being evaluated at 
RDSO, Lucknow. Further, RDSO has also shown 
keen interest for development of the following 
instruments/ systems for railway safety: 

• Derailment Detection Device/ System 

• Fog Vision Instrumentation 

• Measuring Wheel Technology 

• Track Sid8 Bogie Monitoring System 

Besides develJping the following technologies during 
the year, soml'! of the technologies developed earlier 
were also popularized (in project mode using funding 
from TMOP&M) so as to put the low cost indigenous 
technologies t ) the end user i.e. farmers. 

Technologies developed and ready for know-ho transfer are: 

BAMBOO PROCESSING MACHINES 

Bamboo, the 'Green Gold', with its multiple effects on the 
environment and its potential as an economic resource is 
contributing significantly to sustainable development and 
improvement of livelihood security both in urban & rural 
areas. Recognizing the importance of bamboo & its 
economic potential, the Govt. of India has launched a 
National Mission on Bamboo Technology and Trade 
Development under which one of the important 
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components is to develop the technology of Low Cost 
Machines specific to Indian Bamboo for manufacturing a 
range of bamboo products. 

Keeping this ill view, work was pursued at CSIO for 
development of low cost machines for processing 
Indian bambo ). The following machines have been 
designed & de leloped: 

Achievements 
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Bqmboo Splitting Machine 
In House Project 

Generally bamboo is split by circular hand tool using 
wooden mallets and is slivered to specific thickness 
depending upon the utility usage. Mechanized tools 
are rarely available as size, shape and quality of the 
bamboos differfrom place to place and even the same 

vertically over the bamboo culm matching the center 
of the culm with that of splitter, which is then pushed 
down for thin walled culm. A wooden mallet is used to 
drive the splitter through the bamboo for thick walled 
culm. In a mechanical radial splitter developed at 

Bamboo Splitting Machine 

species grown at different places de not have the 
same characteristics. The machine developed at 
CSIO thus caters to nearly all varieties of bamboos. 
The mechanism is simple and versatile as it is to be 
used in the remote & hilly areas. It could be operated 
by an unskilled labour & can be maintaill ed at site 

DESCRIPTION 
Sectorally split bamboo of 1.2 meter length is the raw 
material for knot and slivering machines. The knot 
removing machine removes both exterllal and internal 
protrudes/knots from the bamboo, which is then 
passed through silvering machine for the fine splits of 
0.6 t01 .0 mm thick. 

Bamboo splitters can slice a bamboC' into six, eight 
and twelve parts leaving straight strips having a 
thickness equal to wall thickness of ti le bamboo. In 
normal practice, a radially bladed ci rcular splitter of 
conical shape (6, 8 & 12 blades & splitters diameter 
ranging from 3" - 10") is pushed down manually or by 
the use of a mallet over the vertically positioned 
bamboo section. The radial blade '3plitter is held 
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CSIO, a conical shaped splitting tool cross cuts the 
bamboo pole of 1.2 m length horizontally by a 
powered movement of chain mechanism and 
instantly splits it into a number of sections as desired . 
This splitting machine is suitable for Indian species, 
cheaper in cost and improves productivity. 

SPECIFICATIONS 
Drive System 

Motor 

Bed Length 

Tool Diameter 

Bamboo Cut-size 

Processing Speed 

Mechanical (Chain Drive) 

3 HP, 3 Phase, 220V 

2Am 

300mm 

1.2 m 

200 - 240 Nos of bamboo of 
1.2 m length per hour 

Weight 400 Kg (approx.) 
~-------------------------------~ 
USERSI BENEFICIARIES 
Handicraft industry, board, mat paper & plywood 
industry, housing, food & fodder, road & bridges, 
medicines and furniture 

Achievements 
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Bamboo Knot Removing & SliveriI 19 Machine 
In House Project 

The applications of knot removed and slivered 
bamboo depend upon the thickness of the slivered 
blades for making mat, board, cloth, furniture, pre 
fabricated houses, jewellery, handicraft items and 
other house hold items. 

DESCRIPTI N 
The machine 0perates in such a way that the blades 
can be of adjustable type to suit varying sliver sizes 
and the waste bamboo pieces should not get stuck in 
the roller. The bamboo splits are fed to the rollers by 

-

Bamboo Knot Removing & Slivering Machintl 

After splitting, the nodes and other protrusions are 
seen on the splits. This is simply the internal projection 
of the node. In most cases, the knot would need to be 
removed for smoother surface. Improper removal of 
the projections on the bamboo splits weakens the 
strength and increases the number of rejections. The 
cutting edge of the tool is designed so as to able to 
tackle curvature on splits. This may need a double 
cutting edge, one curved and other straight. The 
angled blade reduces fatigue and working stress. It is 
flared at the end to create stronger grip & lesser 
chances of the hand slipping . 

Each Bamboo split obtained from the above process 
would have two parallel curved surfaces along its 

. length. These splits need to be further processed to 
obtain the flat surfaces before their shipment for more 
value addition. For converting bamboo splits into flat 
sliver, a semi-mechanized machine fitted with a 
flywheel has been developed . It will have spring­
loaded rollers to drive the split against the preset 
blade angle. The sharp edged blades are set firmly 
between the feeder rollers and pull out rollers. 
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rotating the fly\vheel manually or belt driven by a 2 HP 
motor. The ba,nboo split needs to be passed two to 
three times for .:}etting the required finish. 

Though machinery from various sources has become 
operational in lecent years for primary processing for 
bamboo, but tile base requirement is for an optimal 
configuratio n of machinery with adequate 
performance nd productivity in a cost-effective 
manner to process bamboo culm to slivers straight for 
different applications. 

------------------------~ SPECIFICATIONS 
Drive System 

Motors (2 Nos I 

Tools (3 Nos) 

Processing Leogth 

Processing Speed 

Weight 

Mechanical (Pulley System) 

1.5 & 1.0 HP respectively 

(Single phase 220 V, 50 Hz) 

HSS and Carbide Cutters 
(Approx. 35 mm) 

1.2m 

240m perhr 

130 Kg (approx.) 

USERS/BENEFICIARIES: Handicraft Industry, 

board, mat papar & plywood industry, housing, food & 
fodder, road & bridges, medicines and furniture 

Achievements 
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Laser Land Leveller 
Sponsored by 

ICAR, New Delhi 

In the area of agriculture and farming , optimum use of 
natural resources is an essential need of the day. It 
has been observed that unlevelled aqricultural fields 
after ploughing need more water for irrigation etc. 
Agriculturists have been using manual techniques to 
level the fields, but it is a labor"ous and time 

receives the signal from the transmitter and actuates 
the scraper blade to keep it at the desired elevation of 
the field. The tractor-scraper operation all around the 
field gives the necessary final elevation. The system 
can cover a radial distance of 150 m without sunlight. 

Laser Land Leveller 

consuming process and requires skill Thus, there is a 
need for development of automatic land levelling 
system for optimum utilization of water resources and 
to increase productivity. The laser land leveller is one 
such system, which adds automation in the land 
levelling process during ploughing of flelds. 

DESCRIPTION 
The system consists of sub-assemblies like Laser 
Emitter, Laser Receiver and Control Box (Driving & 
Control Electronics). The Laser Transmitter of the 
system mounted on the stand is plac(;d near the field, 
which projects a tight beam from a revolving head. A 
receiver mounted on the scraper (fitted on the tractor) 
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Accuracy 

SPECIFICATIONS 

within 25 arc sec of the 
true horizontal 

Operation Control: manual and automatic 

Power battery operated 6/12 
VDC 

UNIQUENESS/NOVEL TV 

• Uniform application of water 

Better regulation & saving irrigation time Soil &f! 
moisture conservation 1 

" 
• 

t 

Achievements 

/ 
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Digital Moisture Probe 
Sponsored by 

Ministry of Consumer Affairs, New Delh 

Monitoring of moisture content of grains, cereals, 
fertilizers, tea, tobacco, etc. is important for their 
storage and quality. Automated moisture measuring 
systems are thus in great demand for achieving the 
above purpose. A digital moisture probe has been 

the tip where muisture of the grains is registered. It is 

simple to use accurate, versatile with minimum 

controls to determine moisture content. An automatic 

temperature compensation mechanism has been 

provided to ens He optimal accuracy. 

Digital Moisture Probe 

designed and developed to control the moisture in 
grains, cereals, etc. 

The probe works on the principle of variation in 

electrical conductivity, which increases with 

moistness. It has a sensing system, a microcontroller 

and a display unit. The sensing system consists of two 

special metallic sensors embedded in a probe, 

electrically insulated, except at a contact point near 

PECIFICATIONS 
Power Suppl) 

Measuring Range 

Accuracy 

±9VDC 

6-25% 

±O.3% 

USERSI BENEFICIARIES 
PAU, Ludhiana; HAU, Hisar; IARI , New Delhi; Grain 
Mandis 

Automated Formadehyde Concentration Measurement System 
Sponsored by 

\ TMOP&M, New Delhi 

-Ar:ge~one obtained from the seeds of argemone mustard adultel ated oils. Presently qualitative, semi 
mexJl::ana is reported to contain alkaloids of quantitative and costly chromatographic methods are 
sanguinarine and di- hydro sanguinarine. The seeds being used for it ' analysis. 

re blackish brown and have superficial resemblance 
to mustard seeds. Thus, argemone oil is an adulterant 
in mustard oil which is undesirable for edible purposes 
and has been reported to be fatal if the concentration 
level increases beyond certain limits. Many dropsy 
oases have been reported due to the consumption of 
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DESCRIPTI N 
The system inv(,lves extraction of argemone from the 
oil mixture, con\ ersion of alkaloids into formaldehyde 
and the suitabl& color development of formaldehyde 
and measurement of concentration in ppm range. 

Achievements 
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CEHT'FtN.. SCI£HTlFl~NTS ORGANISATION \ 

--
Formaldehyde Concentration Measurement System 

Using the absorption principle (Beer-Lambert law) 
studies have been carried out to determine unknown 
concentration of the formaldehyde t y comparing it 
with standard calibration curve and this will further 
lead to determination of Argemone 0 11 its conversion 
to formaldehyde. 

The system consists of an LED as a light source; 
sample holding system, detector current to voltage 
converter, AID converter, log amplifier and display. 
The electronic card has been designed and fabricated 
to convert the microampere signal inh millivolts using 
operational amplifiers. Data acquisiti( n card (ADAM-
4011) has been used as a sensor. f he ADAM just 
uses two wires for communication C'ver an RS-485 
multi-drop network. Its analog input modules accept a 
wide range of input signals. The analog output (mV) of 

the electronic card is changed to digital output by 
ADAM-4011 and is fed to the computer. Then the 
digital output is read by the software. The software 
takes the ratio of the sample with respect to blank. The 
computer takes the input from the ADAM-4011 to 
calculate the log of two ratios, which gives the 
absorbance directly and relates to concentration level 
offormaldehyde. 

USERS/BENEFICIARIES 

Oil industry, R&D and academic Institutes 

UNIQUENESS / NOVEL TV 

Cost-effective, simple to use & direct concentration 
measurements 

POPULARISATION OF TECHNOLOGIES DEVELOPED 
UNDER TMOP&M PROGRAMME 

Digital Cereal/Grain Analyser 
Sponsored by 

TMOP&M, New Delhi 

Digital Cereall Grain Analyser (DCGA) was TMOP&M. Under the new project, the design of the 
developed under a project sporl sored by the DCGA prototype was improved for better stability and 
Technology Mission on Oilseeds, F ulses & Maize accuracy. The technology of the earlier developed 
(TMOP&M), New Delhi. Upon succe. sful completion was transferred to Mis Vaiseshika Electron Devices, 
of the project, another project entitled "Popularization Ambala Cantt. The firm has already produced a few 
of Digital Cereal! Grain Analyser" was sponsored by pieces of the instrument CSIO has fabricated a few 
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Agro & Geo-Sci~fitlfic 
~ ~, 

pieces and the same were tested, calibrated and 
handed over to the user industries. 

A technical paper entitled "Cereal Grain Analyser" has 
also been pubUshed in "IETE Technical Review" in this 
regard. A pamphlet of the instrument has been printed 

by the firm/CC'IO and distributed to the interested 
parties. The instrument has been taken to various 
workshops and exhibited for popularization. It is 
useful for animal husbandry, oil seeds, pulses, grams 
and agro-industries. 

Digital Aflatoxin Meter 
Sponsored by 

TMOP&M, New Delhi 

This instrument was also developed under a project 
sponsored by TMOP&M. It measures aflatoxin, 
potent carcinogenic and tetratogenic metabolites in 
oilseeds & cakes. Aflatoxins are produced by certain 
fungi inion foods and feeds. The instrument 
developed is portable, low cost & easy to handle. 
Technical know-how of the instrument has already 
been transferred to Mis Azjtronics Instrumentation, 
Chandigarh. 

The system has been supplied to the following firms! 
institutions 

• Deptt. of Biotechnology, Jamia Hamdard, Delhi 

• Milkfed Cattle Feed Plant, Battian, Punjab 

• Godrej Agrovet, Khanna, Punjab 

• Venkys, ViiI. Sountli, Shahzadpur, Distt. Ambala, 

Haryana 

• AyurVet. Ltd. Vikas Marg, Delhi. 

• Poshak Feeds, Karnal , Haryana 

• Balakrishna Hatcheries, Miraj, Sanghali, 

Maharashtra 

• Dhara Veg&table Oil & Food, Vadodara, Gujarat. 

• Maharashha Feeds, Sonipat, Haryana 

• Sri Ram Institute, Delhi 

• Rakshya M;:mtralaya, Clo 56 APO 

• P. Feeds, Cnhattisgarh 

• Trident, Bombay 

• CMERI, Durgapur, West Bengal 

• Indian MaIze Development Association, New 

Delhi 

• Deptt. of BIochemistry, Faculty of Life Sciences, 

AMU, Aligalh, UP 

• Times SCIentific Company, Ambala Cantt, 

Haryana 

• EISCO, Ambala Cantt 

• EYEOPTI K 1\, Ambala Cantt 

• R.K. Enterprises, Chandigarh 

• Kanwar Entarprises, New Delhi 

I Portable Kits and Instruments for Edible ~ilS & Detection of Pollutants: 

) 
Sponsored by 

TMOP&M, New Delhi 

~ main objective of the project is to popularize these namely: 

systems amongst the industry involved in design & 

development of instruments so that these systems 

may be developed by them for the benefit of oil 

· dustry. Under this programme, the know-how 

eveloped has been transferred to two companies, 
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• M!s Vaiseshika Electron Devices, Ambala Cantt, 

Haryana 

• Mis Abrol Associates, Industrial Area, Phase-II, 

Chandigarh 
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i~gro 
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MIs Vaiseshika Electron Devices has started 

commercial production of iodine valuE' meter and oil 

Iodine Value Meter 

Oil Spectrophotometer 

spectrophotometer. The manufactured products are 

in use at different industries. 

Digital Titrator 

Developnlent & Supply of Portable Analog 
Sei~mograph with Accessories 

Sponsored by 
liT, Kanpur 

One unit of a portable analog seismograph has been 
developed, tested and supplied to liT Kanpur. A 
portable analog seismograph is me. nt to monitor, 
process and record the seismic signal from a remote 
area under observation. It proce, ses the low 
frequency, low amplitude and highly f'\oise corrupted 
signal generated by the short period seismograph, in 
response to ground motion and fin811y record this 
processed data alongwith prec ision timing 
information on -a smoked paper wrapi ed on a drum. 
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The recording is tagged with the internal clock which 
in turn is synchronized with ATA timing signal 
transmitted by NPL New Delhi. 

The CSIO team installed and tested the supplied 
system at liT Kanpur and demonstrated it to th _____ ~ ..... _ 
technical staff of the user department. Full 
demonstration has also been given to B. Tech and 
M.Tech students of liT Kanpur to create awareness 
amongst them. 
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Medical instruments and prosthetic devices playa key 
role in delivering quality healthcare and in mitigating 
the sufferings of the physically challenged persons. 
The new evolving R&D trends in these areas include 
low-cost, disposable and in-vivo systems with on-line 
and real-time diagnostic capabilities and novel bio­
compatible materials. 

CSIO has been actively involved in this area for the 
last over two decades with several medium cost -
medium volume and high cost - low volume medical 
instruments having been developed. Some of the 
developed technologies are being currently produced 
by the industry which has enabled better healthcare of 
the masses through indigenous medical 
instrumentation. 

In the area of Medical Instrumentation, CSIO's stress 
has been on-

• High cost-low volume instruments 

• Medium cost-medium volume instruments 

• Intelligent Prosthetic Devices for disabled 

As regards, high cost - low volume instruments, CSIO 
is actively partiCipating in the indigenous development 
of 6 MeV Medical Linear Accelerator in collaboration 
with SAMEER, Mumbai and PMT, Bangalore. The 
Programme has been sponsored by the Department 
of Information Technology (DIT), Govt. of India, New 

Delhi. X-rays of very high energy and penetrating 
power as produced by medical linear accelerators are 
the most effective method for treatment of deep 
seated tumou,s leading to improvement in the cure 
rate and better quality of life for the treated patients. 

During the period, first indigenous 6 MeV machine 
was brought to near completion and was awaiting 
Type Approval from AERB. 

CSIO's role cOln prised: 

• Developmant of Computerized Controls for 
Gantry ami Patient Sub Assembly 

• Gantry Anule Display Assembly 

• Fabricatioll & Integration of Field & Range Optics 

• Installation & Commissioning 

• Quality A5surance/Acceptance Testing & Type 
Approval 

• Document:3tion as related to above 

In order to provide technological edge to the 
programme of developing indigenous medical linear 
accelerators In the Country, the Department of 
Information Te.;hnology, Govt. of India has sponsored 
to CSIO, a R&D project on development of Electronic 
Portal Imaginy Device for Radiation Therapy in 
collaboration V\ ith Mis TSG Integrations, New Delhi. 

6 MeV Medical Linear Accelerator - JV1 

The device, besides providing geometrical accuracy 
for patient alignment relative to the beam also checks 
the efficacy of the treatment. The images are taken by 
the machine that eventually delivers the treatment 
through the port from where the beam comes out. 

/' 

In the area of medium cost - medium volume 
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instruments, Sodium/Potassium Analyzer which is a 
microprocessor based sophisticated critical care 
medical instru,nent using ion selective electrodes, 
was also brou£lht to near completion. The instrument 
measures Soclium, Potassium and Chloride in the 
whole blood, Sf:rum, plasma and urine. 

Activities 



Under sponsorship from the Department of 
Electronics (now Department of Information 
Technology), Govt. of India, New Delhi, CSIO had 
successfully developed a Pulse Oximeter for 
measurement of oxygen saturation in the arterial 
blood. The know-how of the instrument after 
successful clinical trials at PGI, Chandigarh had been 
transferred to a Kochi based compa i1y. Since the 
technology of the instrument has undmgone a sea 
change, DIT has sponsored the technological 
upgradation of the instrument in collaboration with 
SCL, SAS Nagar. The upgraded in. trument with 
FPGAlmicro-controlier shall be battery operated with 
trend facility, better reliability and mark~d reduction in 
weight and size. 

The Clinical Chemistry Analyser whose know-how 
had been transferred by CSIO to a Mohali based 
Company has been an astounding success. Almost 
50 pieces of equipment developed by ( SIO had been 
sold and is reported to be giving tough competition to 
similar imported equipment. 

In the area of Artificial Prosthetic aids under CSIR 
Networked Project on "Electronics for Societal 
Purposes", following Artificial Prosthetic aids have 
been undertaken for development. 

• Artificial Knee Joint in collaborati0n with CMERI, 
Durgapur 

• Electronic Hand (voice operated) In collaboration 

with CEERI, Pilani and CMERI , Durgapur 

• Myo-Electric Arm 

• Spoon Feeding Robot System in collaboration 
with CEERI, Pilani .A'\ 

• Functional Electrical Stimulation System 

During 2004-05, all these aids were in advanced stage 
of development. Preliminary testing of Artificial Knee 
provided encouraging results. In order to assess the 
technical feasibility of the Functional Electrical 
Stimulation System , prel iminary clin ica l trials 
undertaken on a paraplegic at Govt. Medical College -
cum-Hospital, Chandigarh werehighly successful. 

In this area, development of Hand Held Scanner 
based Hindi and English Text Recording Machine for 
visually impaired persons taken up in collaboration 
with C-DAC, Noida through sponsorship provided by 
DIT, New Delhi is also nearing completion. 

In order to have focused approach to the medical 
instrumentation activity during the Xl th Plan, a Road Map 
was formulated by an expert team constituted under the 
Chairmanship of Dr. Lazar Mathew, Member, RC of 
CSIO. The Road Map identified the following R&D 
projects for initiation during Xl th Five Year Plan: 

*Multi Leaf Collimator * Blood Gas Analyzer 

* Digital X-Ray Imaging * Digital Holter Recorder 

System * Medical Expert Systems 

Development of Enzyme Electrodes for Determination of 
Creatinine in Biological Fluids 

Sponsored by 
DST, New Delhi 

Creatinine is a useful indicator of renal function. 
Presently, creatinine is determined by conventional 
spectro-photometric techniques which consume a 
considerable time. Use of biosellsors for rapid 
determination of these parameters i"3 increasing at a 
very fast pace in the global scenario. 

Biosensors in the form of disposable strips for 
determination of creatinine in clinical samples are not 
yet commercially available in international market and 
therefore their development is impori ant 

DESCRIPTION 
Creatinine determination using biosensor strips is 
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based on amperometric approach by applying a 
constant voltage between working and reference 
electrodes which results in current flow, the;-J 
magnitude of which is directly proportional to th~ , 
concentration of the analyte. Investigation were 
carried out using bio~sensor strips having a pair of 
parallel conducting !)atbs.\Ihe technical requires only 
15 microlitre and the study' has.Jridic-.aJeillncrease in 

r 
current with increase in concentration , however the 
results are non-linear and non-repeatable possibly 
due to the variation of characteristics oy the b97e 
electrodes developed manually. ~ J 

I 
I 

Activities 
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Cockpit Instrumen¥~~ion 
,.1j~C .. 

Optics & Opto-mechanics form an important part of a 

large number of instruments used for a variety of 

applications. R&D in the broad area of optical & opto­

mechanical systems in general and avionics in 

particular, has been an active pursuit of the Institute 

over the years and as a result, expertise has been 

acquired and excellent infrastructural facilities 

created. These include optical design, aspheric 

optics, precision optics fabrication & testing , optical 

systems fabrication, assembly & testing , and thin film 

deposition & characterization. In the initial phases of 

this activity, development of conventional optics, 

which include large and small optical industries 

components was a major thrust area and this led to 

establishment of a small scale optical industry in the 

periphery of Chandigarh and Ambala, in particular. 

These industries, today, are self-sustaining, vibrant 

and also cater to the needs of the developed countries 

through exports. 

The current R&D activities ofthe Group are as follows: 

HEAD UP DISPLAY FOR LIGHT COMBAT 

AIRCRAFT (TEJAS) 

The project was funded by Aeronautical Development 

Establishment (ADE), Ministry of Defence, Govt of 

India. As per the MOU requirement, fully engineered 

six numbers of the prototypes were developed in the 

first phase and delivered out of which three are 

airworthy units. Three HUD units are installed in LCA­

TD2, LCA-PV1 and LCA-PV2 and are working 

satisfactorily. 

Necessary test & evaluation tools and procedures 

have been established and the technology has been 

transferred to Mis Bharat Electronics Limited (BEL) 

Panch kula. A batch production of 11 units has 

commenced at B,EL, Panch kula as part of the second 

phase of development with funding provided by 

Aeronautical Development Agency (ADA), Ministry of 

T_m"'/'nnt~nl panel (UFCP) which was being 
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used with HI JD till Serial No. 007 has been replaced 

with Multi Functional UFCP (MF-UFCP). With this 

addition, twe. units have been delivered which are 

being succe lsfully used for ground testing of LCA 

PV2 (Produc Version 2 of LCA). 

The implementation of Night Mode feature in HUD is 

in final stage:> and the unit with serial number 013 

onwards will be fabricated with both day and night 

mode features. The unit serial number 012 will be 

offered for Safety of Flight Tests (SOF) in near future. 

It is also prop )sed to deliver two Airworthy Units with 

Standard of Preparation (SOP) of HUD unit Serial 

Number 012 fur LCA Ground Testing and remaining 

three units in future. 

The main featl lres incorporated in the system are: 

• Total field of view 25 degrees 

• Brightness > 3300 foot lamberts 

• Capability (0 use it in night with FUR camera 

• Automatic brightness control for hand free operation 

HEAD UP D SPLAY FOR HINDUSTAN JET 

TRAINER (tiJT) AND ADVANCED JET 

TRAINER (AJT) 

Development of HUD for HJT 36 has been sponsored 

by HAL, Bangalore. This HUD is an improved and 

compact versiOi l in comparison to HUD for LCA. The 

overall volume vould be 60% of the LCA-HUD and 

weight would b& 15 Kg. A new feature of electronic 

stand by sight (.>BS) has been introduced which will 

guide the pilot for combating and landing, in case the 

mission com put .r of the aircraft fails. The synthetic 

SBS symbology will be displayed whenever the pilot 

demands. Three airworthy units alongwith five data 

entry panels are 10 be delivered and the first prototype 

is likely to be completed in nearfuture. 

LENS ASSEMBLY FOR HUDWAC " 

SYSTEM 

On successful completion of HUD for LCA, HAL, 

Activities 
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Korwa has also given an order for design, 

development & supply of three units of Lens Assembly 

for Head Up Display and Weapon Aiming Computer 

Hon'ble Minister Shri Kapil Sibal Seeing Perfo)rmance of HUD System 

Participation in the Inten ational Air 
Show2005 

• The HUD unit was demom trated in the 

International Air Show held at Bl3ngalore during 
February 7-8, 2005. The Unit wa. integrated with 
Combat Aircraft Trainer (CAT) M')ckup alongwith 
other avionics and functional demonstration was 

(HUDWAC). The unique feature of this lens assembly 

is that it is also having static optical Stand By Sight 

(SBS) system. 

Cockpit view of LCA with CSIO HUD 

made. The stall was visited and appreciated by 
several important dignitaries including the 
Hon'ble Defence Minister Shri Pranab Mukherjee. 

• The LCA TD2 and PV1 took successful flights with 

CSIO HUDs in formation. 

This Group has developed the following technology 
during the year. 

Technology developed 

Multiple Lasel Diode based Sources for Shadowgraphy. 
This is ~xclusively for defence application 

Sponsored by 
Armar 1ent Research Board (ARMREB), New Delhi and 

Terminal Ballistics Research Laboratory (TBRL), Chandigarh 

The existing shadowgraphy sy ,tern at TBRL, 
Chandigarh is based on spark shadow techniq!Je 
using arrays of spark sources for illumination, field 
lens and conventional silver halide rims to record lhe 
event and to study the terminal char~cteristics of small 
ammunition including their effecls of impact on 
various targets, namely, bullet proof jackets, helmets, 
glasses, other materials, etc. 
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A project entitled "Laser based Flash Shadow 
Photographio System fo~ Terminal Studies of Small 
Arms Ammunitions (SM)" was undertaken on 
request from Terminal Ballistics R$search Laboratory 
(TBRL), Chandigarh with an obje~ive to modernize 
the existing facilities of TBRL for racterizing small 
calibre projectiles including their in studies. All 
our the world flash sources used forflasb. 

J 
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Cockpit Instr~"m~ntation 
!, ~ ,1'~) 

Multiple Laser Diode Based Sources for Shadowgraphy 

shadowgraphy uses high wattage arc sources which 
have been replaced by innovative design and 
development of multiple laser diode sources. In 
International scenario, there is no report available 
about the use of multiple low power compact laser 
diodes to record flash shadowgraphs. Laser diodes 
are not only highly energy efficient and compacts, but 
also amenable to precise control of exposure and 
delay timings in the range of nano seconds. The 
successful completion of the project has result in the 
development of this new technology. This has been 
developed Specially for defence applications 

Multiple Laser Diode Based Sources for Shadowgraphy 

This technology has flowed out of the successful 
completion ofthe project. 

COLLABORATIVE AGENCY 

Terminal Balli5tics Research Laboratory (TBRL), 
Chandigarh 

NOVEL TY/UNIQUENESS 
Low power con .umption, ease of use, first multiple 
shadowgraphy 'ystem, longer life time 

USERS 
Armament Res .arch Board (ARMREB), New Delhi 
and Terminal Ball istics Research Laboratory (TBRL), 
Chandigarh 

Consultancy on Design & Development of Identified 

Components of Counting Chamher 

MIs Gupta Sons India, Jagadhri Road, Mahesh 
Nagar, Ambala cantt. , a small scale industry was 
provided general conSUltancy in design and 
~v910p ent of some components for Counting 
Chamber. Mr Vishal Mittal of the company took the 

period of sixty days starting from March 
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2004 as per tel ms and conditions . Training was 
imparted to devHlop five numbers of masters and 
twenty pieces uf replication of masters. The 
consultancy worl was successfully completed and 
the same has been utilized beneficially by the 
company 

Achievements 
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Fiber / La$~k; 
" c.~l,lI. 

Fiber and Laser Optics based instrun1entation is an 
important field which has made imp'::lct in various 
application areas : metrology, rese~rch , sensors, 
communication, security, safety, rtnd defence. 
Recognising the growing importance and futuristic 
potential of this field, CSIO had initiated R&D 
programmes in the broad areas offibel optic sensors , 
fiber optic systems and holography ai1d a number of 
technologies/ techniques were dp-veloped and 
investigated. 

Fiber Optic Sensors is an important and rapidly 
growing discipline for structural health monitoring and 
other applications. Work has beel1 pursued in 
developing various fiber optic senscrs for the last 

Setup for Wind Impact FBG SI'nsor 

been designed, fabricated and illvestigated for 
sensing bends in structures and nleasurement of 
refractive index and concentration of liquids. Single 
and multiplexed FBGs have been ~ tudied for wind 
impact on vehicles / structures, petrol leak detection in 
pipes, strain and temperature rlleasurement in 
structures. 

This work on the development of FB 's and LPGs and 
their applications in the realms of sensors for different 
areas and communication is being carried out under 
the project sponsored by NPSM, Bcmgalore and the 
CSIR's Networked project' Devell)pment of Key 
Technologies for Photonics and Optoelectronics'. 
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more than a decade and expertise has been 
generated in both interferometric and non­
interferometric fiber optic sensors. The fiber optic 
Extrinsic Fabry Perot Interferometric (EFPI) sensor, 
Fiber Bragg Grating (FBG) and Long Period Grating 
(LPG) have recently emerged as highly important 
sensing components. Expertise has been generated 
and infrastructural facilities are being created for 
indigenous development of EFPI sensors, FBGs and 
LPGs which will be highly beneficial for distributed and 
multiplexed sensing solutions in the areas of civil and 
aerospace structures, oil & gas exploration wells and 
monitoring of power systems. Mechanical LPGs have 

Setup for Mechanical LPG Based Concentration & 
Refractive-Index Sensor 

Optical fiber systems are fast replacing the 
conventional electronics/electrical systems for 
various applications owing to the various techno­
economic advantages over the existing systems. 
Work has been carried out and expertise generated 
for (i) replacement of micro switches with fiber optic 
sensors, protection of critical assets, fiber optic 
linkages of on board computer with sensors and 
actuators, machine and ammunition guarding, and 
neuro-fuzzy systems to el iminate false alarms for 
strategic applications and agencies, (ii) development 
offiber optic system for early warning and detection of 
land slides and its future spin offs in the realms of oil 

Activities 
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and gas exploration wells monitoring, pipeline 
integrity and subsea sensing and (iii) programme 
involving FIOS, convergence with other contemporary 

technologies, fiber optic imaging probes, avionics, 
naval instrumfmtation, security and tactical solutions. 

Holography is playing an important role in anti-

Fiber Optic Nuclear Penetration Assembly 

counterfeit and security applications. Expertise has 
been created and work is pursued in the area of 
Holography for development of (i) High security 
embossed hologram mastering techniques using 
different methods for encoding concealed machine­
readable and visual-verifiable anti-counterfeit 
features in high security hologram and their wide 
ranging applications in different security documents 
related areas, (ii) Holographic optical elements based 
interferometers and their suitability for performing 
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optical test stu lies on phase objects in real-time, (iii) 
establishment of embossing masters generation 
facility for production of 20/30, 30, stereogram and 
dot matrix! hi9h security embossed holograms for 
strategic and ,ecurity applications with an aim of 
meeting the requirements of high end financial, 
revenue and s .curity related user agencies and (iv) 
Holographic op(ical elements technology for avionics 
based systems 

Activities 



R&D Groups and their Activities 
-

Anal~lcal 
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Analytical instruments have been playing a key role 
for characterization and quality assessn lent of various 

products manufactured by the industry Both on- line 

and off-line kind of instruments are the need of the 
industry to maintain and improve the quality of their 

products, The technology of micro elecl ro mechanical 
systems (MEMS) is a rapidly emerging area finding 
important applications in sensors healthcare, 
industry space, defence and commun j.;ation and this 
field has witnessed a phenomenal growth in the 

recent past over the globe. The miniatlJ rization in the 
technology development is the need of the day. This 

Group has been actively engaged in th i'3 area for quite 

sometime. 

The R&D activities being pursued by this Group fall 
under two distinct areas namely (i) Analytical, 
environmental monitoring instrumentation and 
(i i) Microelectronics instrumentation alld MEMS. The 
objective of this programme is to de\ elop expertise 

and technologies in the above area through several 
R&D programmes, partnerships and collaborations 

with industry, government and the academia. 

The major effort of the programme is to develop 
generic instruments for the analysis of solid, liquid, 
gas and plasma. Besides these instruments, a large 

number of equipments for sectoral ar'plications such 
as water, air quality monitQring, and food processing 
and oil industry have also been dev(~loped. Surface 

topography techniques have also been developed for 
analysis based on microscopy. The Group has 
developed instruments in the areas of atomic and 

molecular spectroscopy in UV-Vis-IR & X ray 

spectroscopy. As a result several technologies 
including Glow Discharge Lamp, Atomic Emission 

Spectrometer & Atomic Absorption Spectrophotometer 
have been transferred to the industry. Additionally the 
know how the Gold Analyser was assigned to NRDC, 

New Delhi. 

The Group has established itself in the area of 

instrumentation for microelectronics and developed 
instruments such as Molecular Beam Epitaxy System, 

Reactive Ion Etching System, Reactive Ion Beam 
Controlled , Etching System, RF/DC Sputtering 

System, Electron Beam Deposition System and VLSI 
Testing System. This led to initiation of R&D activity in 
instrumentation required for development of MEMS 

devices. NPSM/ADA sponsored a project entitled 
"Development of Plasma Etching Processess for High 
Aspect Ratio Structures for MEMS Appl ications". The 
Group has established linkages with some of the R&D 
institutes in Germany and has created state-of-the-art 
infrastructure with expertise in the area where future 

technological breakthroughs are likely to happen. 

This Group is actively working in the area of III-V 

compound sem i-conducting materials for 
optoelectronic and microwave devices/applications. 
Non-linear photorefractive materials us ing 
AIGaAs/GaAs are being deposited using Molecular 
Beam Epitaxy System for the development of laser 

diodes, photodetectors, metal oxide and porous 
silicon based gas sensors for the detection of volatile 
toxic gases and foul odour. 

Technologies developed and ready for knOW-how transfer are: 

I teal Time Sound Analyzer 
Sponsored by 

DST, New Delhi 

industrial and This instrument is highly useful in I eal time sound 
analysis to monitor noise pollution in the ambient air 
and further to adopt suitable control strategies. The 
developed sound analyser is data logger based to 
compute the various noise parameters and thus 
measures the noise pollution in residential, 

Board, Industries, and Academic Institutes under 
clean and green technology programme of the 
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Real Time Sound Analyzer 

Government of India including Occupational Safety 
Health Administration (OSHA). 

DESCRIPTION 
Electrate condenser microphone converts sound 
energy into electrical with reference to 20 iJ Pascal 
sound pressure and computes the noise pollution level 
in dB scale and displays it with real time clock. It has the 
memory system of 512 Kbyte RAM with frequency and 
duration display capacity. Apart from noise pollution 
measurement in sensitive, residential , commercial and 
industrial zones, it can also compute the dose of noise, 
types of noise pollution and its threshold level. 

UNIQUENESS/NOVEL TV 

This is a lap top based system using indigenous 
components V\ Ith a low cost and with battery back up 
features. 

USERS/ BENEFICIARIES 

• Pollution Control Boards 

• Industries like thermal power plants, chemical 
industries, cement plants, mechanical workshop, 
academic institutes, universities & community 
health g oup , A.C. plant manufacturers , 
Environm6nt Society of India, Envirotech etc. 

Microcontroller based Coefficient of Haze and Dust Mass Monitor 

Sponsored by 
Ministry of Environment & Forests, New D Jlhi 

-.....--
tf('"':' The results of numerous epidemiological studies 

~ . indicate that an increase in Particulate Matter (PM) 

concentration is associated with increased mortality, 

in~creased hospitalization for respiratory or 

cardiovascular diseases and decreased lung 
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function . Acco,ding to the available data in the 

literature, 10 gl m3 increase in PM 10 concentration is 

found to be a •• sociated with 1 % increase in daily 

mortality. Accurate monitoring of inhalable dust, 

therefore, fin ds major application in Community 

Achievements 
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Coefficient of Haze and Dust Mass Monitor 

Health Studies. 

Measurement of coefficient of haze CoH) is one of 

the five main components of index of Ihe quality of air 

(IQUA) which is an industry standard to compare 

various samples of air. This instrumenl determines the 

instantaneous and average level of r lack dust mass 

concentration along with coefficient of haze (CoH) at 

ground level. 

DESCRIPTION 

In this instrument, a pump drBws air at a 

predetermined constant flow rate thrc ugh a sampling 

.AIR; IN 

OUTER • .oZZLE -~ '~'ffIT 

head. The dust particles are allowed to deposit on a 

filter for a fixed time. A dust spot is, therefore, formed 

on the filter paper proportional to the dust load in the 

ambient air. Before the sampling of dust, the 

microcontroller (8051) reads the intensity of 

transmitted light through blank filter paper (10) and 

latches this data in the memory. At the end of sampling 

time, the spot on the tape is moved in front of photo 

detector very precisely with the help of a stepper 

motor. The motion of the stepper motor is controlled 

by a microcontroller. The light detector senses the 

light intensity passing through the spot (I). The value 

:-------------------- -- --- ----------- ------'" ; 

INNER. ZZLE - U D 
ALTER PAPER. .L---.L..----'''''-'=''--------i='-------,.4...... 

PN'ER 

~~ 
ROTAMETER- -----iJ 

,.q SAMPUNGPUMP 

TAKE 
OVER 
SPOOL 

Block Diagram of COH & Dust Mass Monitor 
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R&D Groups and their Activities 

'-.... -.~ ~ 

Analy.tical 
~ ~io[~. 

""i, 

of CoH can now be calculated from 

CoH = K log (loll) 

where K is a constant depending on area of spot. 

To convert CoH to mass value, it is fed to a function 

converter chip. The system displays the mean value 

of CoH and dust mass concentration on an LCD 

display. Other parameters and facilities that are of 

interest to the user viz. peak value, serial link with PC 

for data logging, date, time and place of sampling, 

alarms etc. have been provided via a Hex Key pad on 

the instrument panel. 

UNIQUENESS/NOVELTY 

The values of photo detector output 10 and I are 

measured after manual adjustment of dust spot 

under the light source. This feature results in better 

positioning accuracy of the spot as compared to the 

conventional available monitors. 

The determination of logarithm and other 

mathematical function for conversion from CoH to 

mass concentration is based on microcontroller 

based calculations and is not analog circuit based. 
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This eliminate ., any possible drift in the result with 

environmental conditions. 

SPECIFICATIONS 

Range of particulate mass : 0 -1.0 mg/m3 

RangeofCoH 

Sensitivity 

: 0-10 

: 1 g/m3 

Flow rate of oust loaded air : up to 2 x 10·3 m3/sec 

Sampling intE-lrval 

Display 

Temp. range 

Monitoring 

: 0-99 sec. 

: 16X21ines LCD 

: 0-50 °C 

: continuous/intermittent 

USERS /BENEFICIARIES 

• Environmell tallabs 

• Pollution C mtrol Boards 

• Academic qnd R&D organizations 

• Industries and Thermal Power plants 

Achievements 



R&D Groups and their .A ctivities 

Advance~tiVJ;.aterialS 

In the present scenario new materi. Is with novel 
characteristics have become significcmtly important 
and vigorous efforts are being made wOlldwide for their 
development. These materials include bio and nano 
materials, polymers, ceramics, photC'nics bandgap 
materials etc. which make it possible to achieve yet 
unknown and esoteric properties & beh< vior, leading to 
the development of systems/deviw s based on 
altogether new concepts. These developments are 
expected to improve our lives Significantly by 
revolutionising the areas of medicine, f\)od, garments, 
buildings/structures, war scenario, Iransports etc. 
Keeping in view this emerging scehario and the 
expertise available at CSIO, it was fell appropriate to 
give thrust to this upcoming activity and a new group in 
the area of Advanced Materials based Transducers 
was created in the Institute. 

Investigative stUdies have been ( arried out to 
measure I-V Characteristics of functional bio­
molecules, design of micro cantilever~ / structures for 
Bio-MEMS based diagnostic kits, characterisation of 
carbon nano tubes (CNTs) for development of Bio­
nano sensors, Actin-Myosin biomolecular motors, 
development of new ceramics with np,gative thermal 
coefficient of resistance, platinum and palladium 
based nano particles (size < 10 11 m), cadmium 
sulphide based sensors for bio-applications and 
conducting polymers (pyrrol, aniline M d thiophenol) 
based smell sensors. The future worh programme in 
this area includes development of simple low cost 
diagnostic kits, implantable nano-devices, nano­
switching devices, conducting polymers, metal and 
semi-conductors based nano particles which shall 
find applications in the realms of healthcare, 
electronics, defence and space. 

The main areas of activities have been : 
• Study of Electrical and Mechanic'::! l Properties of 

DNA for Nano Device Applicationc:: 

• Immobilisation of DNA Molecules of different 
Sequences and Orientation bel ween Micro & 
Nano Electrodes and their I-V Characteristics 

• Experiments on Manipulations (Stretching and 
Bending) and Counting the numbf.1r of bound DNA 
Molecules between Electrodes 

• In-vitro motility of Actin-Myosi r1 bio-molecular 
motors 
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• Dispersion & nano manipulation of CNTs 
• Study of Electrical Properties of Antibody-Antigen 

I mmune Complex for Diagnostic Applications 
• Development of Fire Sensor for LCA. 
• Development of Hot Air Leak Detection System 

for Environment Control System of LCA based on 
Eutectic Salt & Impedance Change 

• Development of Sensors based on Conducting 
Polymers 

• Design & Development of Off Flavour Detection 
System for Edible Oils 

• Development of Nano Structured Inorganic 
Materials for Electronic, Magnetic and Optical 
Applications 

• Synthesis and Characterisation of Nano-particles 
using Reverse Micellation 

The work for development of fire sensor for LCA is in 
the advance stage, The sensor has been developed 
and its evaluation for flight clearance of LCA is in 
progress. 

This Group is also engaged in the CSIR Networked 
Project entitled "Custom Tailored Special Materials 
(Nano Material)" . 

The following infrastructure for material 
characterisation has been established : 

• Chemical Lab for Testing and Synthesis 
• Analytical Instrumentation Lab for Testing and 

Analysis 

• Metallography Lab & Mechanical Testing for 
Metals and Alloys 

• Heat Treatment & Thermo-Mechanical Processing 
• Fluorescence & Phosphorescence 

Spectrophotometer (Varian, USA) 
• UV Visible Spectrophotometer with Diffused 

Reflectance (Perkin Elmer) 
• Differential Thermal Analysis , Thermal 

Gravimetric Analysis , Differential Scanning 
Calorimetry System (Waters, USA) 

• Langmuir Blotgett Systems (Indian) 
• LCR Meter (Agilent) 
• Microcontroller Development System (8-bit) 
• Digital Meter (Fluke) 

The Group has developed the following technologies 
during the year : 

Activities 



I nJrastructura{ 
P acifities Created 

• Fiber Grating Laboratory 

• Fluorescence Spectrophotometer 

• Optical Tweezer cum Microdissect ion 
System 

• Scanning Probe Microscope based 
N anomanipulator 





Infrastructural Facilities Created 
,,-

. 'J;r. 
_ :1~: 1', 

~ }~ 

I"iber Grating Laboratory 

Hon ble Minister Shri Kapil Sibal Inaugurating the Lab. 

Fiber Bragg gratings (FBGs) and long period gratings 
(LPGs) are the two rapidly emerging novel optical 
fiber components finding important applications in the 
areas of communication for den ,e wavelength 
division multiplexing (DWDM ), dispersion 
compensation and in sensors for structural health 
monitoring of aerospace and civil structures. 
Consequently, there has been a phel omenal growth 

for development of production technology of FBGs / 
LPGs and implementation of their applications. CSIO 
has been actively engaged in this area and a Fiber 
Grating Laboratory has been established at CSIO, 
Chandigarh. The Laboratory was inaugurated by Shri 
Kapil Sibal , Hon'ble Minister of State for Science & 
Technology and Ocean Development and Vice­
President, CSIR on 30th August 2004. 

Flu( rescence Spectrophotometer 

Fluorescence Spectrophotometer 

The instrument is used for the determin, tion of metal ions are determination of quinine, vitamins, etc. and elements 
as fluorescent organic complexes. Imp( rtant applications likeAI,Ca,Zn, etc. which are present in water & soils. 
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Infrastructural Facilities Created 

Make 

Model 

: Varian Australia Pty Ltd, 
Australia 

Cary Eclipse 
Fluorescence 
Spectrophotometer 

Measurement Technique: Excitation, emission & 
Chemical Kinetics 

Measuremenh.;apabilities: Flo u res c e n c e , 
Phosphorescence & 
Chemiluminiscent 
behaviour of nano 
materials, conducting 
po l ymers and 
biomaterials 

Optical Tweezer cum Microdissect on System 

Optical Tweezer 

Optical tweezer cum dissector is an instrument that is 
capable of producing optical trap and cutting as well 
as catapulting of the sample. Optical tweezers work 
because transparent particles with a higher index of 
refraction than their surrounding medium are 
attracted towards the region of maximum laser 
intensity. With optical tweezers it is possible to grab 
and move dielectric objects and biological samples 
ranging in size from tens of nanometres right up to 
tens of microns. A microsphere, chemically coupled to 
a molecule of interest, provides a means of measuring 
the molecule's position and the force that it exerts. 
With dissecting action we can cut thin films, biological 
samples and membranes with precision of 0.3 ~m as 
per our requirement and catapult it into the sample 
tube without introducing any contamination into the 
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sample. This facility has wide ranging applications in 
nanotechnology, clinical research, study of 
mechanical properties of biomolecules such as DNA, 
proteins, etc. ar,d study of interaction of biomolecules. 
It has the following facilities: 

• Cutting ofcllromosomes, DNA etc. 

• Cutting and isolation of micron size tissue section, 

single cell, nucleus, mitochondria and other cell 
organelles 

• Study of biomechanical properties of 

biomolecul .s 

• Fluorescen ;e microscopy 

• Differential Interference Contrast (D IC) facility 

• Bright and dark field microscopy 



Infrastructural Facilities Created 

Scanning Prohe Microscope based Nanomanipulator 

SCi'\nning Probe Microscope based Nanomanipulator 

Scanning Probe Microscope (SPM) i. combination of 
various modes of Atomic Force Mi(' roscopy (AFM) 
and Scanning Tunneling Microscopy (STM). In these 
techniques the surface of a sample is scanned by a 
sharp tip attached to a canti lever. The tip is usually 
composed of a hard material such as silicon or silicon 
nitride and is pyramidal in shape with a sharp point 
having a radius of curvature from 5-80 nm. The 
equipment has facility for different modes of AFM 
such as contact, non-contact and tapitl g both in the air 
and liquid. The Veeco Explorer Model is attached with 
3rd Tech nanomanipulator for handling nano-particles 
& single molecules. Presently, the system is used for 
manipulation of carbon nanotubes, DNA and 
biomolecular motors for study of their mechanical and 
electrical properties. The system has following 
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facilities: 

• Contact and Non-contact Atom ic Force 
Microscopy (AFM) 

• Lateral Force Microscopy 

• Tapping Mode (air and fluid) 

• Magnetic Force Microscopy (MFM) 

• Surface Potential and Phase Imaging 

• Scanning Tunneling Microscopy (STM) 

• Scanning Electrical Potential Microscopy (SEPM) 

• Integrated Fluorescence Microscopy. Having 
atomic Resolution 

Manipulation Capabilities for Tilt, Drag, Lift, Cut etc. at 
Nano and Molecular Level. 



On-going 

1{d/D (JJrojects at CSIO 


• Externally Funded Projects 

• Networked Projects 



Oll-goitlg R&D Projects 

Agro & Geo-Seismic Instrumentation 


Title of the Project Funding Agencv Pro' ect Leader 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11 . 

12. 

Precision Portable Instrument for Measurement of Aflatoxin 

Development of Off-flavor Detection System for Edible Oils 
(Phase-II) 

Development of Microprocessor based Portable Spectrophoto­
meter to determine Nutrient in Soil, Water and Plants 

Design and Development of Chlorophyll Measurement System 

Development of an Automated Liquid Media Dispensing System 

Study of Seismicity in and around Chandigarh by 
Establishing a Network of Three BB Seismographs 

Development & Fabrication of Infra Red Technique based 
Snow Surface Temperature Sensing Probe (11 Nos) with 
Accessories 

Design, Development & Supply of Snow Moisture Sensors 
alongwith Associated Electronics to Measure Snow Density 
& Liquid Water Content in Snow Pack 

Design, Development & Supply of Multi-Parameter Probes 
alongwith Associated Electronics to Measure Temperature & 
Pressure in Snow Microstructure (including Development & 

Supply of Infra-Red based Snow Surface Temperature Sensors) 

Design & Development of Oscillation Monitoring System for 
Railway Vehicles 

Development of Portable Instrument for the Determination 
of Gossypol in Cottonseed Deoiled Cake 

Upgradation of Existing Network to Study the Seismicity in 
and around Chandigarh 

TMOP&M, New Delhi 


TMOP&M , New Delhi 


ICAR, New Delhi 

DST, New Delhi 

DIT, New Delhi 

DST, New Delhi 

SASE, Chandigarh 

SASE, Chandigarh 

SASE, Chandigarh 

RDSO, Lucknow 

TMOP&M , New Delhi 

DST, New Delhi 

AK Ganju 

ML Singla 

ML Singla 

SS Randhawa 

BS Bansod 

BK Sharma 

BK Sharma 

SK Mittal 

SK Mittal 

SK Mittal 

~~L Singlla 

B K Sharma 

---~------------------------~~------------~~--------~ 

Medical Instrumentation & Intelligent Prosthetic Devices for Disabled 


ntle of the Pro act Funding AQenc Pro ect L ad r 

13. Development of Higher Energy (15 MeV) Medical Linac DIT, New Delhi SR Taneja 

14. National Programme for the Deployment of Indigenously DIT, New Delhi SR Taneja 
Developed Integrated Medical Linac System for Cancer 

Therapy (Phase-I) 

15. Development of Adaptive Neuro Fuzzy Controller for Anaesthesia DST, New Delhi Amod Kumar 
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Oil-going R&D Projects 


S. No. 

16. 

17. 

18. 

19. 

20. 

Title of the Project IFunding Agency 

Design & Development of Hand Held Scanner based Hindi & 
English Text Reading Machine for Visually Impaired Persons 

Development of Annotated Speech Corpora for Three Indian 
Languages (Hindi , Marathi & Punjabi) 

Design & Development of Vascular Microendoscope of 
Various Diameters 

Design & Development of Surgical Microscope for Cataract Surgery 

Design & Development of Sodium/Potassium Analyzer 

DIT, New Delhi 


DIT, New Delhi 


DST, New Delhi 


DST, New Delhi 


DST, New Delhi 


IProject Leader 

HK Sardana 

NK Sharma 

CR Prasad 

PK Goel 

SS Ahluwalia 

Cockpit Instrumentation and Opto-Mechanical Systems 


S. No. 

21. 

Title of the Project 

Design, Development & Supply of Head-Up Display for LCA 

Funding Agency 

ADA, Bangalore 

Project Leader 

PK Jain 

22. Design, Development and Supply of Improved Coll imating 
Optics for Head-Up Display for LCA 

ADA, Bangalore PP Bajpai 

23. Design & Development of Relay Lens System 1.5X 
(Modified Version) 

ADE, Bangalore PP Bajpai 

24. Development of Lens Assembly for HUDWAC System HAL, Korwa PK Jain 

25. Design, Development & Supply of Head Up Display System 
for AJT/HJT 36 Programme 

HAL, ARDC, 
Bangalore 

MSN Srinivas 

26. Design & Development of Low Vision Aids (Plastic Aspheric 

Lenses) 

MoSJ&E, New Delhi SV Rama Gopal 

27. Design & Development of Optical Grade New Material 
Lenses (12 D & 26 D) for Visually Impaired using state-of-art 
Aspheric Technology 

MoSJ&E, New Delhi GS Singh 

28. Design and Development of Tele-Microscopes (using Plastic 
Aspheric Doublets) as Low Vision Aids 

MoSJ&E, New Delhi SV Rama Gopal 

29. Establishment of National Facility for R&D in Aspheric based 
Optical & Electro- Optical Systems 

DST, New Delhi PK Jain 

30. Design and Development of Precision Aspheric Lenses for 
Indirect Ophthalmoscope 

DST, New Delhi GS Singh 

31 . Design & Development of Hand Held Illuminated Plastic 
Aspheric Low Vision Reading Aids 

MoSJ&E, New Delhi SV Rama Gopal 

I I 
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Oil-going R&D Projects 


S. No.1 TItle of the Project IFunding Agency Project Leader 
I 

Design and Development of Night Driving Filter (Phase II) DST, New Delhi 32. PKRao 

Design & Development of PC based Optical Inspection System 33. DST, New Delhi R Bhatnagar 
for PCBs Mounted with SMDs and Conventional Components 

Development of Prototypes of High-Precision Optical 34. a) Board of Research SV Rama Gopal 
Components for High Power CO2 Lasers in Nuclear Sciences 

(BRNS), Deptt. Of 
Atomic Energy (DAE), 
Mumbai 

b) CAT, Indore 

Feasibility Study for Development of Super Precision Ball­35. BARC, Mumbai ISV Rama Gopal 
End-Shaft and Cups 

Fiber / Laser Optics based Instrumentation 


S.No. Title of the Project IFunding Agency Project Leader 

36. Development of Rugged Extrinsic Fabry Perot Interferometric ADA, Bangalore NS Mehla 
Sensor for Health Monitoring Studies of Aerospace & Civil Structures 

Design and Development of Fiber Optics based Fire Detection AR&DB, New Delhi JK Chhabra37. 
& Warning System for Aircraft 

Fiber Bragg Gratings (FBGs) and Long Period Gratings (LPGs) NPSM, ADA, 38. NS Mehla 
for Health Monitoring of Aerospace and Civil Structures Bangalore 

Design , Development, Fabrication, Testing & Delivery of Two IGCAR, Kalpakkam 39. JK Chhabra 
Numbers of Leak TlQht Penetration Assemblies for Fiber Optic Cables 

Design, Development & Supply of Fiber Delivery System for TBRL, Chandigarh 40. Subhash C Jain 
High Power Laser 

41 . Development of Fly-by-Light Tail Rotor Control System for HAL, Bangalore JK Chhabra 
Advanced Light Helicopter (ALH) 

42. Development and Investigation of High Security Embossed DST, New Delhi SK Kaura 
Holograms Mastering Techniques 

43. Development of Database on Scientific Instruments & IDST, New Delhi HS Gupta 

I Components Manufactured in India 

Analytical Instruments 8£ MEMS 


S. No. Title of the Project Funding Agency Project Leader 

~-

44. Development of Plasma Etching Processes for High Aspect NPSM, AK Paul 
Ratio Structures for MEMS Applications ADA, Bangalore 

45. Development of Portable Metal Oxide Sensors for the DST, New Delhi C Ghanshyam 
Detection of Foul Odour 
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On-going R&D Projects 


S. No. 

59. 

60. 

61 . 

62. 

Advanced Materials based Transducers 

Title of the Project 	 1Funding Agency Project Leader 

Genome Studies Peripherals. Development of Microarray Spotter DBT, New Delhi Lalit M Bharadwaj 

Development of Microgravimetric Diagnostic Kit for Hepatitis-B DST, New Delhi Lalit M Bharadwaj 

Study of Molecular Motors for Targeted Drug Delivery and DST, New Delhi Lalit M Bharadwaj 
Nanomolecular Switching 

Development of Bio-MEMS based Microclinical Diagnostic Kit NPSM, ADA, Bangalore Lalit M Bharadwaj 
for Tuberculosis 

I 

flh Pr 	1 ct 

Growth & Processing of Laser Diodes based on AIGaAsI 
GaAs Quantum Well Structures using Molecular Beam Epitaxy 
System in the Operating Wavelength of 0.7 ~m to 0.9 ~m for 

Optical Data Recording, Laser Sensors, etc 

47. 	 Development of IMPATT Diode based on GaAs with Output 
Pulse Power of 10 W at 94 GHz (Feasibility Study & Design) 

48. Development of Detector (Sensor) based on InGaAslinP of 

Wavelength Range A =1.1 to 1.6 !-1m 

49. Development of Molecular Beam Epitaxy (MBE) System 

(Jointly by CAT & CSIO) 

50. 	 Development of Explosive Detector based on Ion Mobility 
Spectrometry (IMS) Technology 

51 . 	 Micro Controller based Ozone Monitor 

52. 	 Fabrication of Porous Silicon Light Emitting Diodes (LEDs) 
using Conducting Polymers 

53. 	 Design & Development of Particle Size Analyzer for Textile Industry 

54. Development & Supply of Scanning Force Microscope 

55 Development of RF Bug Detector 

56. 	 Development of Technique & Software for the Signature 
Identification 

57. 	 Design & Development of Automatic Counterfeit Currency Detector 

58. 	 Design & Development of Multizone Optical Fiber based 
Perturbation Sensing System 

undi 9 

DST, New Delhi 

RCI, DRDO, 
Hyderabad 

TBRL, Chandigarh 

CAT, Indore 

Principal Scientific 
Adviser to the Govt. 
of India through DST, 

New Delhi 

Ministry of Env. & 
Forests, New Delhi 

DST, New Delhi 

DST, New Delhi 

liT, Kharagpur 

DIT, New Delhi 

GEQD, DFS 

MHA, Hyderabad 

DIT, New Delhi 

DST, New Delhi 

Proj 	 Le 

Nathai Ram 

Nathai Ram 

VP Giridhar 

Nathai Ram 

AK Dimri 

Basudeo Prasad 

Sun ita Mishra 

SG Sharma 

AD Kaul 

NK Sharma 

HK Sardana 

HK Sardana 

HK Sardana 
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On-going R&D Projects 


Funding Agency Project Leader ~o.J Title of the Project ,­
63. IMicroelectrophoretic Procedures for Separation and Analysis MIs Imperial Bio-Medic Lalit M Bharadwaj 

of Biomolecules (P) Ltd., Chandigarh 

64. Feasibility Study for the Development of Biosensor with 
Associated Instrumentation for Bacterial Pathogen Detection 
in Water and Food Samples DST, New Delhi TR Natrajan 

65. Design and Fabrication of 8x8 Array of Micro-machined NPSM, ADA, Bangalore VK Jain 
Patch Antenna and Development of Fabrication Technology 
Compatible with MEMS Foundry at SCL 

66. Development of Fire Safety Sensor for LCA (Phase IA & Phase II) ADA, Bangalore ML Singla 

Development of Hot Air Leak Detection System for 67. ADA, Bangalore VR Harchekar 
Environmental Control System (ECS) of LCA 

Development of Fake Stamp Papers Detector 68. In-house Project HK Sardana 

Energy Monitoring & Conservation 


S. No. Title of the Project Funding Agency Project Leader 

69 . Design & Development of Low Cost Power Quality Analyzer DIT, New Delhi RK Mohan Rao 
for Industrial and Commercial Applications 

70 . Design and Development of Pump Efficiency Monitoring DIT, New Delhi RK Mohan Rao 
System using the State-of-Art Instrumentation and 
Information Technologies 

71. Design, Supply, Installation, Commissioning and Proving the (a) GTZ-IGEEP, New RK Mohan Rao 
Energy Saving Capability of Energy Management System at Delhi 
MIs Sun Paper Mill Ltd., Tirunelveli (b) Sun Paper Mill Ltd 

(SPM), Chennai 
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I Oil-going R&D Projects 

NETWORKED PROJECT (WITH CSIO AS NODAL LABORATORy) 

Title of the Networked Programme Electronics for Societal Purposes 

Nodal Officer & Convener of the Task Force SR Taneja 

Task/Sub~TaComponent of the ProjectfLab Lab Proj ct Leader 
Cc" ':-1i'Cii 

1. Electro~Optical System for 1.1 Electro-optical System for Sorting, 

Sorting, Grading, Packaging & 
 Grading and Packaging of Different 

Storage of Agricultural Products 
 Fruits, Vegetables and Grains like Rice 

- ML Singla 
 (a) Electro-optical System for Sorting, PK Goel 

Grading and Packaging of Different 
Fruits and Vegetables 

(b) Off-line System for Classification/ HK Sardana 
Grading of Rice 

1.2 	 Monitoring & Control System for Food Mewa Singh 
Storage Houses and Optimisation of 
Process Parameters 

1.3 	 Advanced Off-line & On-line Measurement SK Angra 
Systems for Quality Assessment ofAgri-Produce 

2.1.A Intelligent Prosthetic Devices for 

Medical Instruments Calibration 


2. Prosthetic Instrumentation and 
Rehabilitation of Physically Challenged 


- PS Malhotra 

(i) Artificial Knee KS Rattan 
(ii) Functional Electrical Stimulation System VK Sharma 
(iii) Myoelectric Arm 	 RS Kathuria 
(iv) Electronic Hand (VOice Operated) Dial Singh 
(v) Spoon Feeding Robot System NC Hira 

2.1.8 Speech SyntheSiS System HK Sardana 
2.2 	 National Facility for Medical HK Pir 

Instruments Calibration 

3. Instrumentation for Natural 3.3 	 Seismic Alert System to Avert Colossal Satish Kumar 
Hazards Monitoring & Early Losses during the Occurrence of Major 

Warning Systems 
 Earthquakes 

- MA Shamshi 
3.4 	 Design, Development and Installation of 

Instrumentation for Detection and Early 
Warning of Landslides 
(a) Development of Instrumentation SK Mittal 

comprising Standard Sensors and 
Advanced Associated Electronics for 
Monitoring, Detection and Early 
Warning of Landslides 

(b) Development of Optical Fiber Sensing JK Chhabra 
System for Early Warning & Detection 
of Landslides 

3.5 	 Setting Up of Test & Calibration Centres BK Sharma 
for Seismic Instruments and Networks 
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On-going R&D Projects 


NETWORKED PROJECTS (WITH CSIO AS PARTICIPATING LABORATORy) 

Title of the Networked IP oject nUe & Lab Coordinatorl Task/Sub·Tas IProject Leader 
10 Rei r -ative tnTask Force A- -

2. Custom Tailored Special Nanoparticles, DNA based 
Materials Nanotechnology and Group III-V 

Semiconductor based Quantum Well 
- CGCRI, Kolkata Devices 

ML Sing'la 

Establishment of Fabrication1. Development of Key 
Technology of Fiber Bragg Gratings Technologies for 
(FBGs) and Long Period Gratings Photonics & 

Opto-Electronics (LPGs ) for Communication & Sensor 
Applications- eGeRI, Kolkata 
NS Mehla 

- NS Mehla 

Organic / Inorganic Non-
Linear Optical Materials & 
Molecular Modelling 

- Development of Non- Nathai Ram 
linear Photo-Refractive 
Semiconductor Materials 
based on AIGaAsIGaAs 
with MBE Systeffl & their 
Characterization for Optical 
Devices Molecular Electronics 

- Study of Electrical and 
Mechanical Properties 
of DNA for Nanodevice 
Applications 

Lalit M 
Bharadwaj 

Development of Nano­
structured Inorganic 
Materials for Novel 
Electronic, Magnetic & 
Optical Applications 

- Synthesis & Characterizatio 1 ML Singla 
of Nanoparticles (Metals 

and Metal Sulphides) usinfJ 
Reverse Micellation 

3. litiesDeveloping Capabi Development of Ultrasonic Sensors, Autonomous Mobile Robot Amod Kumar 
in Advanced Manufactu ring Laser Range Sensors and Vision 
Technology Systems for Autonomous Mobile 

- eMERI, Durgapu r 
Robots and Technical Support 
for the Development of Near Net Squeeze Casting I Amod Kumar 
Shape (NNS) Manufacturing Metallic Glass HK Sardana 
Technology for Composites/ Ribbon 
Ferrous/Non-Ferrous Alloys/ 
Metallic Glass Metal Injection KD 
HS Gupta Moulding Chattopadhyay 

- VPS Kalsi 4. Upgradation of SI B ase Dimensional Metrology.and 
Reference Standards for 

of Measurements & Apex 
Units, National Stand ards 

Calibration 
Calibration Facilities and 
Creation of High Q uality 
Network of Testing & VPS Kalsi 
Calibration Laborat ories 
and Preparation & 
Dissemination of Certified 
Reference Material s 

NPL, New Delhi I 
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:Major CEvents 

• National Technology Day 

• Visit of Sh Kapil Sibal, Hon'ble Union Minister 
of State for Science & Technology, Ocean 
Development and Vice President, CSIR 

• 29'h Meeting of Research Council 

• SigningofMoUs 

• CSIR Foundation Day & Hindi Fortnight 

• Dr Pawan Kapur takes over as Director, CSIO 

• CSIO Foundation Day 

• Vigilance Awareness Week 

• CPYLS 
• CSIO-IndustryMeetatJaipur 

• National Science Day 



Major Events & Activities 

NA"lIONAL TECHNOLOGY DAY 

CSIO cientist Explaining Institute's Activities to Students 

Open Day was held on the occasion of National 

Technology Day on May 11, 2004. All the labs of 

CSIO were kept open for general public. A large 

number of visitors including students from various 

schools, colleges, university and gen~ral public went 

around various laboratories of the organisation. They 

directly interacted with the scientists and were given 

exposure to the technologies developed at CSIO. Shri 

S. R. Taneja , Scientist 'G' , CSIO delivered a talk on 

'Technology, Marketing & Leadership" on the occasion. 

VISIT OF SHRI KAPIL . IBAL, HON'BLE UNION MINISTER OF STATE FOR 
SCIENCE & TECHNOLOGY AND OCEAN DEVELOPlVIENT, AND VICE-PRESIDENT CSIR 

Shri Kapil Sibal , Union Minister of Stale for Science & 

Technology and Ocean DevelopmBnt and Vice­

President, CSIR visited CSIO on 30tl August, 2004. 

While addressing the CSIO staff he said that 

technology is so deeply entwined into our lives that 

we tend to ignore its importance. He exhorted the 

scientists to make science & technology common 

man oriented. He stressed upon the need of public­

private partnership without which we shall reach 

nowhere in the arena of science & tBchnology. Shri 

Sibal also emphasized upon the propagation of 

scientific temper and inculcating tile element of 

curiosity in students. 

While going around various labs of CSIO, he was 

highly impressed by the research WOI k being done by 
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Hon'ble Minister Addressing the Audience 

the scientists of the organisation. He assured the 

scientists that increasing the annual expenditure on 

S& T from 0.7 % of GDP to about 2.0 % of GDP would 
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be one of his top priorities. Later, talking to the media 

representatives at CSIO, he agreed to the suggestion 

of integration of R&D institutes with universities for 

the advancement of technology at a greater pace. 

Earlier, Dr RP Bajpai, the then Director, CSIO, while 

welcoming the Hon'ble Minister, highlighted the new 

initiatives being undertaken by CSIO in the field of 

nano-technolo.JY and medical electronics. 

29th MEETING OF THE RESEARCH COUNCIL OF CSIO 

The 29th meeting of the Research Council (RC) of 
CSIO was held on August 3, 2004 at CSIO, 
Chandigarh. The meeting was chaired by Dr Kota 
Harinarayana, Vice-Chancellor, University of 
Hyderabad, Hyderabad. Dr RP Bajpai, the then 
Director, CSIO extended a warm welcome to the 
Chairman and Members of the Research Council. He 
placed on record the appreciation of Director and staff 
of CSIO for the direction and guidance provided to 
CSIO by the Chairman and Members of the Outgoing 
Research Council. Dr Bajpai then gave an overview 
of the significant achievements and activities of 
CSIO, including Service & Maintenance (S&M) 
Centres and Indo-Swiss Training Centre (ISTC) 
during the past few years. 

Shri SR Taneja , Scientist G, CSIO , in his 
presentation, highlighted the performance and 
achievements of the Institute during the last three 
years, strategic positioning vis-a-vis-vision (road map 
of CSIO) and R&D programmes under execution. The 
detailed aspects specifically covered in the 
presentation were SWOT Analysis of CSIO, CSIR 

Networked Programmes under Execution and Action 
Taken on the F~ecommendations of the Performance 
Appraisal Board . 

The Chairman Dr Kota Harinarayana observed that 
during the last taw years, CSIO had made remarkable 
progress which was evident from significant increase 
in the number and value of R&D projects undertaken, 
ECF generated , patent applications filed, 
technologies tiansferred etc. The Chairman also 
appreciated C ' IO for developing large number of 
products and technologies. 

The Research ~ouncil congratulated Dr RP Bajpai for 
receiving "Vig an Gaurav Sam man" for the year 
2003-04 from the Council of Science & Technology, 
Department of 'cience & Technology, Government of 
Uttar Pradesh . The RC Members complimented Sh 
NS Mehla, Scientist F; Shri SC Jain the then Scientist 
Ell; Dr AK Agg~rwal, the then Scientist G and Dr RP 
Bajpai, the than Director, CSIO for receiving K 
Suryanarain Rau Memorial Award-2004 for Smart 
Technology De 'elopment. 

SIGNING OF MoUs 

In its endeavour towards accomplishing the societal 

mission , CSIO signed a MoU on August 7,2004 with 

Government Medical College & Hospital (GMCH), 

Chandigarh for Joint Collaborative Programme in the 

area of academics, especially, for running of B.Sc. 

(Ophthalmic Techniques) course . The MoU 

envisages for providing teaching Itraining facultyl 

facilities in the field of spectacle making and related 

optics by CSIO to students of B.Sc. (Ophthalmic 

Techniques) of GMCH. There will be mutual sharing 
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of infrastructur;'ll facilities by the two institutes to 

promote the collaboration. 

Another MoU was signed between CSIO and Bhabha 

Atomic Researc h Centre (BARC), Trombay by Dr RP 

Bajpai of CSIO & Dr VK Suri of BARC, for carrying out 

the feasibility study for Development of Super 

Precision Opti 'al Components in the domain of 

Nano-techn v logy. BARC is a premier 

multidisciplinal) organization under Department of 

Atomic Energy Government of India engaged in 
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Dr RP Bajpai & Dr VK Suri Signing the l\IIoU 

research with the objective of generating knowledge 

and techniques for the nuclear power production, 

advancement of science, use of radioisotopes in the 

industry, health & agriculture and research in frontier 

areas of Science & Technology. Since CSIO has the 

expertise in high precision Single Point Diamond 

Turning (SPDT) machine and precision metrology 

required for the development of Super Precision 

components, it can well supplement the efforts of 

BARC. 

CSIR FOUNDATION DAY & HINDI FORTNIGHT CELEBRATION 

Prof. OP Bajpai Distributing Prizes to 1 taff Members 

CSIR Foundation Day was celebratf'd by holding an 

Open Day at CSIO on 26th Septemt er, 2004. All the 

labs of CSIO were kept open for the general public. A 

large number of visitors, including the students from 

various schools, engineering colleges, university and 

the general public went around variOl lS laboratories of 

the organisation. This provided {hem a unique 

opportunity to see the live demonstration of the 

instruments developed at CSIO and a chance to 

interact with the scientists. 

Prof. OP Bajpai , Director, National Institute of 

Chandigarh delivered a lecture on the subject 

"Hyper-Spectral Imaging" . Prof. Bajpai in his 

address said that hyper spectral imaging , which is 

'spectral signature' of a material , is one of the 

modern techniques for exploration using satellites . 

He explained that hyper spectral imaging finds uses 

in diverse applications like medical diagnosis, target 

detection and recognition , chemical detection and 

cloud tracking, Earth resources and remote sensing. 

He elaborated the technical issues and applications 

associated with multispectral and hyper spectral 

imaging. 

Technical Teachers' Training ::lnd Research , Shri AK Dimri Explaining to the Students 
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All the staff members of CSIO, who had completed 25 

years of regular service in CSIR and those who retired 

during the period September 2003 to August 2004 were 

honoured by presenting them mementoes and shawls. 

CSIO also concluded the celebrations of Hindi 

Pakhwara on the day. The programme ended with the 

awarding of prizes by the Chief Guest to the winners of 

various competitions held earlier as a part of CSIR 

Foundation Day and Hindi Fortnight Celebrations. 

CSIO also ( elebrated Hindi Pakhwara from 

September 14 26,2004. During the fortnight various 

competitions vere organized to encourage the 

progressive usa of Official Language Hindi in day to 

day work. These competitions received an 

overwhelming response as a large number of 

employees pait icipated in them. The Chief Guest 

gave away the ('ash prizes. 

DR PAWAN KAPUR TAKES OVER AS D:tRECTOR CSIO 

Dr Pawan Kapur at Director's Desk 

Dr Pawan Kapur assumed the charge of Director, 

CSIO, Chandigarh on 15th October, 2004. 

Born on 9th December, 1950 at Amritsar, Dr. Kapur 

obtained his B.Sc. (Physics Hons.), B.Tech. , M.Tech. 

and PhD . (Biomedical Engineering) from University 

of Kolkata, joined CEERI, Pilan i in the year 1975 

where he relinquished his office as Scientist 'G' and 

Decision Unit In-charge, Electronics for Environment, 

Industry and Society. He has guided several projects 

on Process Control Instrumentation for various agro­

based industries such as Sugar, Tea, Mushroom 
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Farming, etc. Clnd transferred the technology after 

long terms usel trials . Some of his significant works 

include Fuzzy Logic based Pan Automation System 

implemented at Ramgarh Chini Mills (U.P.), 

Monitoring an I Control Instrumentation System 

commissioned at National Research Centre for 

Mushroom at Solan , Intelligent Withering Trough 

Automation System developed and currently working 

in about 20 different tea estates in Assam and West 

Bengal. The R&D on Integrated Automation of Tea 

Processes has been successfully implanted at the 

Model Tea Fac tory at Tea Research Association , 

Jorhat, which has been recently inaugurated by the 

Honourable Chtef Minister, Government of Assam. 

He has been th . Nodal Officer from CEERI on CSIR 

Networked Prc,ject on "Electronics for Societal 

Purposes" and deeply associated with CSIO-teams 

working on this r,rogramme. Dr Kapur has to his credit 

over 80 researcn papers in journals and conference 

proceedings, 4 patents, 6 products, 4 book-chapters 

and guided rT lore than 50 students for their 

dissertation wor \. He is a recipient of several awards 

including ELCINA (1985), CSIR Technology Shield 

(1992) , IETE K,) Krishnan Memorial Award (1992), 

STAI Sugar Cup 1973), t h Hari Ram Toshniwal Gold 
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Medal (1995), STAI Silver Medals (1997, 1998), Noel 

Deer Gold Medal (2003 ) fo r successful 

commercialisation of technology by Ramgarh Chini 

Mills, Ramgarh (U.P.). 

He delivered the prestigious 6th Prof SK Mitra Birth 

Centenary Lecture (Kolkata) an( 3rd Assam 

Company Lectures (Jorhat). 

Dr Kapur was on deputation abroad to countries like 

Germany, Australia, France, Hungary, UK, Brazil, 

USA, Mauritius and Singapore in connection with 

advanced research and studying Instrumentation 

developments for agro based industries. 

Dr Kapur is a Fellow of Institution of Electronics & 

Telecommunication Engineers , Fellow-Sugar 

Technologist Association of India , Member­

International Sugar Industry Association , Member­

Bureau of Indian Standards, etc. His areas of 

specialization are intelligent instrumentation, process 

automation, soft-computing, biomedical engineering, 

modelling & simulation and electronic perception 

analysis. 

CSIO FOUNDATION DAY 

Prof Surendra Prasad Rele ;osing 

CSIO's Annual Report 200 '\-04 

CSIO celebrated its Foundation Day on 30th October, 

2004 by organising a guest lecture ~y Prof Surendra 

Prasad, the then Deputy Director LI.T. Delhi on 

'Perspective in Signal Proces, ing' in CSIO 

Auditorium. Prof. Surendra Prasad in his address 

explained various aspects of si~ nal processing 

techniques and their applicatiOrlS in fields of 
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communication , entertainment, instrumentation , 

medicine and defence. With numerous examples for 

common man, he explained the benefits that 

technology has reaped from this field . He also outl ined 

its future applications. 

Earlier, Dr Pawan Kapur, Director, CSIO welcomed 

the Chief Guest and highlighted the significance of 

CSIO Foundation Day. He while mentioning the 

achievements of CSIO, informed the august gathering 

that this year has been a year of successes and 

achievements for CSIO as a number of technologies 

in various fields have been transferred to industries. 

Annual Report of the organization for the year 2003-

04 was also released on th is occasion by Prof. 

Surendra Prasad. 

On this occasion, two students of Haryana School 

Education Board belonging to SC category were also 

awarded Rs. 3000/- each for scoring maximum marks 

in science. 
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VIGILANCE AWARENESS WEEK 

Dr Pawan Kapur Speaking on the Occasion 

Vigilance Awareness Week was celebrated in CSIO 
during November 1-6, 2004. It was organized in 
accordance with the instruction issued by Central 
Vigilance Commission and forwarded to Central 
Scientific Instruments Organisation by Chief Vigilance 
OfficerofCSIR. 

The week long celebrations began with the oath 
taking ceremony; wherein the Director, CSIO 
administered the CSIO staff the oath of honesty on 
November 01, 2004. On the same day lecture was 
delivered by the senior officials of the organisation. 
Shri Basudeo Prasad, Scientist delivered a lecture on 
"Awareness Torwards Corruption in R&D" Shri A.K. 

Mittal, Controll , r of Stores & Purchase spoke on the 
topic "Awaren ,ss towards Corruption in Stores & 
Purchase Matt , rs"; while Shri SC Juneja, Sr Finance 
& Account Officer talked upon "Awareness Towards 
Corruption in Financial Matters". 

A poster cOlnpetition was also organized on 
November 02, 2004 for the wards of CSIO employees 
and alecture b I Shri Mukesh Chaturvedi, Dy Director, 
ISTM, New Delhi was also organized on November 
05, 2004 as pal1 of this celebration . He spoke about 

Staff Members Taking Oath on the Occasion 

the central Civil Services (Conduct) Rules. 

Winners of th ! Poster Making Competition were 
awarded prizes by the Director, CSIO. 

CSIR PROGRAMME ON YOUTH FOR LEADE:RSHIP IN SCIENCE 

Prof SC Dutta Roy Delivering the Inaugural Address 
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CSIR Programr\le on Youth for Leadership in Science 
(CPYLS) was inaugurated on December 6, 2004. 
Prof. sc Dutta Roy, Professor Emeritus, liT, Delhi 
while inaugurqting the programme opined that 
engineering is llOt the end of the world. There are 
many other alte, native, gainful and enjoyable careers 
that one can follow. The most prominent among them 
is science. He advised the participants to put their 
heart and soul in studies, to consider science as a 
serious option for further studies, teaching and/or 
research as a career option and also to consider 
staying back ill the country and to do whatever 
possible for the I .etterment of the nation. 
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Shri SR Taneja giving Prize'to Shldent 

Prior to this, while welcoming the guests, Dr Pawan 
Kapur, Director, eSlo emphasized upon the need to 
opt for career in science, which gives fulfillment 
besides providing umpteen opportunities for self­
growth and contribution to the hum~n society, He 
mentioned that in the present age, boundaries 
between various. 

science streams are becoming fuzzy and science has 
become a global affair. He gave em overview of 
various areas which are being pursued in eSlo from 
Glory Alert System to Nanotechnology and stressed 
to brace up the knowledge to compete vith the world . 

During their two days stay at eSIO, students were 
taken around various labs of eSlo to get a feel of how 
an actual R&D work place looks like and to see 

various instruments that they had only read about. 
Students also got an oppurtunity to closely interact 
with the researchers in various laboratories where 
experiments have specially been set up for them to 
help them understand basic principles of how things 

work. 

A multimedia science quiz competition was also 
organized for the participating students . Popular 
science lectures by the scientists of eSlo were also 
arranged for the students to inspire and motivate them 
to develop a scientific temperament. 

This programme is a part of eSIR mission for 
attracting young and brilliant minds in science stream 
and is organized throughout the country everywhere. 
About 70 students from Haryana State participated in 
this 2-day programme. 

CSIO-INDUSTRY MEET AT JAIPUR 

Dr Pawan Kapur Apprising Shri Ra'(esh Huja 

About CSIO Technologie!' 
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A eSIO-lndustry Meet was held on 10th February, 

2005 in collaboration with Rajasthan State Industrial 

Development & Investment Corporation Ltd. (RlleO), 

Jaipur for promotion of scientific industry in Rajasthan 

for agro-based instrumentation. Techno logies 

developed by eSlo for agro-based industry were 

displayed. All participants took keen interest and 

interacted with scientists about the instruments 

developed by eSlo. Main attraction of the workshop 

was gold analyzer and three dimensional holographic 

display of jewellery and monuments of historic 

importance. 
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Demonstration of Working Instruments During the Meet 

Dr Rakesh Hujil, lAS, Chairman & Managing Director, 

RIICO, the Chi ,f Guest on the occasion, declared that 

RIICO will be Jeveloping agro-based testing labs in 

Rajasthan initially at Kota, Jodhpur and 

Sriganganagar in collaboration with CSIO. Dr Pawan 

Kapur, Directol , CSIO highlighted main achievements 

of CSIO regarding development of technologies in 

different areas especially agro-based technologies. 

Dr Kapur also explained the various technologies 

successfully 1. ansferred for commercialization to 

industries. 

NATIONAL SCIENCE DAY 

Prof. M.L. Munjal Speaking on the Occasion 

Central Scientific Instruments Organisation 

celebrated "National Science Day" by holding an 

'Open Day' on 28th February, 2005. All the labs of 

CSIO were kept open for the general public. A large 

number of visitors including the students from various 

schools, colleges, university and general public went 

around various laboratorics of the organi:Jation. They 

interacted with the scientists and were given exposure 

to the technologies developed at the CSIO. 

Prof ML Munjal, Chairman, Department of Mechanical 

Engineering, Indian Institute of Sciences, Bangalore, 

delivered a lecture on "Designing for Quietness". Prof 

Munjal, in his lecture highlighted the noise control 

CSIO Annual Report 2004-05 39 

strategies for various applications. In the area of 

noise, like in several other areas, he stressed 

prevention is better than cure. It is much more cost 

effective to use a silent technology in the 

manufacturing process than to make use of the post­

manufacturing 110ise control measure as a retrofit. 

Prior to this, Df Pawan Kapur, Director, CSIO while 

welcoming the Chief Guest highlighted the 

significance of National Science Day and said that 

scientific methc dology is required in every walk of life. 

He said that National Science Day celebration this 

year has beconle all the more important since the UN 

has declared this year i.e. 2005 as "International Year 

of Physics" and about 30 countries all over the world 

are participatin( in the 1 OOth anniversary of "Einstein's 

Theory of Rela!ivity". He also highlighted the future 

plans of CSIC and generating the definition of 

CHANGE in his own words, where C stands for Core 

competence, H tor HlgMr Knowl~dg~, A for 
Adaptation, N for Networking, G for Globally 

competitive ancI E for Excellence, he called upon the 

CSIO Staff to put in rejuvenated efforts to take CSIO to 

new heights and to make it an apex body in 

instrumentatic n policy and HRD growth in 

instrumentation 
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• R&D Activities 
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• Training Programmes Organised 

• Energy Audit Activity 



Activities at S&M Centre.' 

Over the years, the Service and Maintenance (S&M) 
Centres located at Delhi, Jaipur & Chennai have 
developed expertise in some specific " reas. The S&M 
Centre, Delhi has gained expertise in the area of 
Instrumentation for Strategic & Defenl;e Applications. 
In the recent past, it has developed f(1w technologies 
in which two most important ones ~re Non-Linear 
Junction Detector (NLJD) a nd Electronic 
Stethoscope. The technologies have specific 
relevance with ever increasing threC1 ts of terrorism. 
NLJD is a portable field-operated hand-held system 
based on the Harmonic Radar principle. It aids the 
security personnel in the search of t ugging devices 
and other concealed electronic item~ such as timers 
or remotely controlled devices . Electronic 

Stethoscope is a search tool (for EOD & IEDD) helpful 
in bomb disposal and police work. Similarly, the Jaipur 
Centre has earned the confidence of the industry in 
the State of Rajasthan. The Centre has been 
approached by Rajasthan State Industrial 
Development and Investment Corporation Ltd. 
(RIICO), Jaipur for establishing the Test Laboratories 
for Quality Assurance of their products. S&M Centre, 
Chennai has established itself as a R&D Centre in the 
area of Energy Management Instrumentation. It has 
successfully completed a consultancy project on 
Energy Management System under Indo-German 
Energy Efficiency & Environment Project (IGEEP). 
During the year, the Chennai Centre has completed 
following R&D Projects: 

On-line Energy Monitoring and Control System and 
It~ Installation in an Industry 

Sponsored by 
DST, New Delhi 

India's present commercial po er generation 
capacity is one lakh MW. The demalld is expected to 
increase to two lakhs MW by the yeM 2010. Such a 
scenario requires urgent need for il1dustrial energy 
conservation. One of the methods of achieving 
conservation is the use of energy monitoring and 
control system in industries. 

.r- -
~ - , - ,-

! '. 

DESCRIPTION 

The above system is based on LonWorks network 
technology having a Flat Distributed Control System 
architecture with the hardware and software 
optimised for Energy Management. The system can 
handle measurements from electrical energy 
transmitters (energy nodes), oil flow meters, gas flow 
meters, steam flow meters, temperature transmitters, 

HT Electrical LT ElectriC""'1 IT Electrical HT Electrical MD Temperature Pressure Fan Control 
Node1 Node2 Node34 Node35 Control Node 

Block Schematic of Energy Management System 
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compressed air flow transmitters (such as analog I/O 
nodes or physical nodes), product output transmitters 
(digital I/O nodes) etc. The reports can be generated 
as per the requirement of user either in tabular or in 
graphical forms. It builds the database for dynamic 
evolution and in archival reports. The system consists 
of energy node, physical node, cooling tower fan 
control node and demand control node. 

UNIQUENESS/NOVEL TV 
• Distributed flat architecture networks 

• Twisted pair backbone channel for 
communication up to 1.25 MBPS 

• Twisted pair transceivers 

• Energy Ne.des with single chip comprehensive 
electrical nleasurements 

• Physical parameter node (Temperature, 
Pressure, Flow Rate, mV, mA) 

• Gateway ir,terfaces for connecting the network to 
internet 

• Flexibility tc connect third party systems 

USERS AND BENEFICIARIES 
BHEL, Ranipet 

Development of Low Cost Power Quality Analyser 
In House Project 

To enhance the industrial production and economy 
and to enable it to face the stiff global competition, 
cutting-edge technology of real time power quality 

3-Ch Voltage 
:-

... Signal ... ADE7754 
Conditioner 

Single Chip 

3-Ch Current n Energy Meter 

Signal ... Chip with Wave 

Conditioner 
. ~ 

... Form Capturing 

~ 

monitoring is \ ery essential. The objective of this 
project is to de 'elop the laboratory prototype energy 
meter with pow~r quality features. 

I" ... Opti al F+ .... Coupling 

J 
SPI LPT 
BUS Port 

Block Diagram 

DESCRIPTION 
The hardware consists of signal conditioning unit, 
energy meter chip, optical-isolating unit and personal 
computer while software consists of six main parts; 
namely, Configuration of energy meter chip for power 
quality analysis; data collection from energy meter 
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chip through SPI bus; data processing; data 
monitoring & le.gging; On-line & Off-line graphical 
display and calibration of the energy meter chip. 

USERS/BEN FICIARIES 
Meter manufacturing industry 

Achievements 
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Development of Portable Energy Audit Tool 
for Power and Energy Measurement 

In House Project 

In order to carry out effective energy audit studies, low DESCRIPTION 
cost equipment is important. The developed system 

The Portable Energy Audit Tool (PEAT) has the 
enables the display of real time data and demonstrates 

following main features: 
the concepts of energy savings. The embedded 
multitasking microcomputer modules with built-in RTC, • 1-channel of 3 (j> power & energy measurement 

ADC, Flash & RAM memory, SPI bus and inexpensive • 4-channel analog input 
single chip ICs for comprehensive measurement of 

electrical parameters has facilitated its development. 

· "' ·,...• ' 

,..·,., 

· 

Portable Energy Audit Tool for Power and Energy Measurement 

• 8-channel digital input 

• 1MBRAM 

SPECIFICATIONS 


Voltage input 270 V rms (max) 

Current input clamp-on CTs with 330 
mVrms(max) 

Analog input range 4-20mADC 

Digital input 0/24 V DC 

Processor Pentium III or above 

RAM 64 M B or above 

Working platform Windows 98/2000/ XP 

Others 
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Repair & maintenance service of scientific and 
industrial instruments is one of the important activities 
of Service & Maintenance Centres at Chennai, Delhi & 
Jaipur and S&M Division at Chandigarh. Its objective 
is to reduce downtime of sophisticated instruments in 
different Hospitals/Medical Institutes, 
Universities/Research Institutes, etc. and to create 
awareness about preventive maintenance. Repair of 
some of the instruments involve developmental work 
by redesigning circuits with available components and 
sometimes it is carried out to improve the 
performance of the instruments. These Centres not 
only put back to use defective instruments but also 
contribute towards saving of a large amount offoreign 
exchange which would have otherwise been spent on 
import of the substitutes. Thus, these Centres are 
playing a stellar role in revitalising instruments worth 
several crores of rupees and bringing about 
considerable savings in national resources. 

MAJOR SERVICE ACTIVITIES 
• 	 Repair & maintenance of instruments on job to job 

basis 

• 	 Annual Maintenance Contract (AMC) servicing of 
instruments ensuring minimum down time to the 
extent possible by conducting periodic visits 
wherein repair & maintenance responsibility with 
respect to instrumentation is that of the S&M 
Centres 

• 	 Undertake design & development work 
necessitating circuit modifications in respect of 
instruments where spares are either too costly or 
are not available 

• 	 Provide test and calibration services 

• 	 Undertake installation and commissioning jobs 

• 	 Offer services for establishing instrumentation 
facilities including advice on procurement of 
appropriate type of instruments 

OTHER ACTIVITIES 

• 	 Undertake Entrepreneurial Development 
Programmes (EDPs) by organising regular 
programmes with a view to generating a cadre of 
private S&M entrepreneurs in the Country (This is 
done as a step towards solving the perennial 
national problem of instrument maintenance) 

• 	 Conduct training courses for users on operation, 
handling and preventive maintenance of 
instruments 

• 	 Impart on-job training to students of Polytechnics 
& Engineering Colleges 

• 	 Organize Management Development 
Programmes on Operation, Maintenance & 
Repair of Bio-Medical and Analytical Equipment 
for the participants from the third world countries 

• 	 Provide energy audit services 

S&M / CALmRATION SERVICES RENDERED 
(Amount in Rs.) 

S&M Centrel 
Division 

No. of Instruments* 
Repaired 

Apprcx. Value of Instruments 
Repaired 

Service Charges Levied 
(including Contract Servicing) 

Delhi 786 202.00 9.715 

Jaipur 108 34.75 3.283 

Chennai 3067 270.00 23.471** 

Chandigarh 170 50.00 2.280 

Total 4131 556.75 38.749 

* Including instruments calibrated 
** Excluding energy audit charges of Rs. 8.487lakhs 
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CONTRACT SERVICING 
S&M Centre, Delhi 

(Amount in Rs.) 

Name of the 
Party 

Name ofthe 
Instrument 

Qty Period AMC Charges 

Computer Division, 
CSIR, New Delhi 

Voltage Stabilizer & 
CVT UPS 

95 
60 

01 .04.04­
31 .03.05 

50,000 
50, 000 

Dr. Ram Manohar Lohia 
Hospital, New Delhi 

Eye Department Slit Lamp (Zeiss) 
Slit Lamp (Techno Optical Model) 
Slit Lamp (Gardian) 
Operating Microscopes 
i) OPMI 1 Zeiss (1 No.) 
ii) OPMI 6 Zeiss (1 No.) 

iii) OM 5 Takagi (2 Nos.) 

Synaptophore 
Indirect Opthalmoscope 
Keratometer 

02 
02 
01 
04 

01 
04 
01 

01 .04.04­
31 .03.05 

1,23,600 

ENT Department Operating Microscopes (Bel, Zeiss) 
Cold Light Source 

02 
03 

01.04 .04­
31 .03.05 

16,900 

Bio-Chemistry Cel'l Counter Digital 
Photoelectric Colorimeter 
Cell Counter Mechanical 

05 
02 
26 

01 . 04.04­
31 .03.05 

20,000/­

Pathology, Histopathology, 
Skin, Blood Bank, CCU, 
Cytology & Microbiology 
Department 

Water Bath 
Hot Air Oven 
BOD Incubator 
Incubator 
Centrifuge Machine 
Microscope (Monocular & 
dark ground) 
Microscope (Binocular) 

21 
11 
05 
06 
35 
35 

40 

01.04.04­
31 .03 .05 

1,88, 500 

Cardiology Deptt. 
Nursing Home 
Emergency Ward 

ECG Machine 30 01.04 .04­
31 .03.05 

1,05,000 

Physiotherapy Deptt. Microwave Diathermy 
Phyaction Unit 

02 
01 

01.04.04­
31 .03.05 

10,500 

Deen Dayal Upadhyay 
Hospital, New Delhi 

05.07 .04­
04.07.05 

71,300 

Pathology Department Hot Air Oven 
Centrifuge Machine 
Water Bath 

02 
10 
04 
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(Amount in Rs.) 

Name of the 
Party 

Name of the 
Instrument 

Qty Period AMC Charges 

Microscope (Binocular) 11 
Tissue Flostation Bath 01 
Needle Destroyer 57 
Rotary Microtone 03 
Chemical Balance 01 
Digital Incubator 03 
Digital Colorimeter 04 
pH Meter (Digital) 01 
Centrifuge Machine 01 
Spectrophotometer 02 
Electrophorasis 01 
Apparatus 
Warming Table 03 

Eye Department Lensometer 01 10 .07 .04­ 1,41 , 180 
Keratometer 03 09 .07 .05 
Slit Lamp-Hagg Street Model 01 
Appaswamy Model 03 
Synaptophore 01 
Welch Allyn Examination Light 02 
Indirect Opthalmoscope 06 
Opthalmoscope (Welch Allyn) 14 
Streek Retinoscope (Welch) 12 
Auto Refractometer -110 (Zeiss) 01 
Wall Charger 24 
Desk Charger 05 
Operating Microscopes 02 

Guru Nanak Eye Centre, Keratometer 10 01 .04 .04­ 2,03,000 
New Delhi Slit lamp 20 31 .03.05 

Syanptophore 06 
Lens Screen 02 
Operating Microscope 08 

Lady Harding Medical Spectrosonic 21-0 01 15 .08 .03­ 7,500 
Coillege & Hospital, 14.08 .04 
New Delhi Microscope (Monocular) 50 01.09.04­ 27,500 

31 .08.05 
Microscope (Monocular) 50 01.03.05­ 27,500 

28.02.06 

NPL, New Delhi EPR Spectrophotometer 01 20.11 .04­
19.11 .05 

25,000 

Attar Sain Jain Eye & Synaptophore 01 01 .04 .04­ 24, 800 
General Hospital, Direct Opthalmoscope (Welch Allyn) 04 31 .03.05 
New Delhi Direct Opthalmoscope (Keeler) 02 

Streek Retinoscope 04 
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CSIO Centre, Jaipur 
(Amount in Rs.) 

Name of the 
Party 

Name of the 
Instrument 

Qty Period AMC Charges 

Rajasthan Medical Relief 
Society (RMRS), Jaipur 

X-Ray Machine 1 01.08.03­
31 .07.04 

15,000 

Santokba Durlabji 
Memorial Hospital, 
Jaipur 

Balanced Cell 
Colorimeter 
Flame Photometer 
Electrophoresis Power Supply 
Spectrophotometer 

2 
1 
1 
1 
2 

01.01.04­
31.12.04 

16,000 

Frozen Semen Bank, 
Bassi, Jaipur 

Incubator 
Cold Handling Cabinet 
Electronic Monopan Balance 
Spectronic-20 
Hot Air Oven 
Autoclave 

2 
2 
1 
1 
1 
1 

01.08.04­
31.07.05 

29,500 

S&M Centre, Chennai 
(Amount in Rs.) 

Name of the 
Party 

Name of the 
Instrument 

Qty Period AMC Charges 

TWAD Board, 
Chemical Lab, Chennai 

Analytical and Lab Instruments 63 24.05.2004 ­
23.05.2005 

58,000 

NITTTR, Chennai Lab. Instruments 26 01 .04.2004 ­
31.03.2005 

15,000 

S&M Division, Chandigarh 

(Amount in Rs.) 

Name of the 
Party 

Name of the 
Instrument 

Qty Period AMC Charges 

The State TB Officer, 
Chest Clinic, Sector 22, 
Chandigarh 

Microscopes 10 26.05.2003­
25.05.2005 

20,000 
(@ Rs.1,000 
per Micro­

scope per year) 
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S&M Centre, New Delhi 

Title 12th Management Development Programme on Operation, Maintenance & Repair of 
Bio-Medical Equipment (Under ITEC/SCAAP Programme) 

Organised by S&M Centre, New Delhi (4 weeks) , S&M Centre, Jaipur (1 week) and S&M Division, 
Chandigarh (3 weeks) 

Sponsored by Ministry of External Affairs (Govt. of India), New Delhi 

No. of Delegates 14 

Countries Represented Armenia, Georgia, iraq, Senegal , Palestine, Ghana, Sri Lanka, Mozambique & Kenya 

Period September 15, 2004 - November 9, 2004 (8 weeks) 

Broad Schedule Lectures, Hands-on Sessions and Study Tours 

Title 5th Management Development Programme on Operation, Maintenance & Repair of 
Analytical Equipment (Under ITEC/SCAAP Programme) 

Organised by S&M Centre, New Delhi (4 weeks) and S&M Division, Chandigarh (4 weeks) 

Sponsored by Ministry of External Affairs, Govt. of India, New Delhi 

No. of Delegates 14 

Countries Represented Sudan, Iraq, Bangladesh , Thailand , Benin , Grenada, Costa Rica , Algeria , Nicaraqua 
& Mauritius 

Period January 19, 2005 - March 15,2005 (8 weeks) 

Broad Schedule Lectures and Hands-on Sessions 

Title Train ing Programme on Repair & Maintenance of Bio-Medical 
Hospital Technicians / Doctors at New Delhi 

Instruments for I 

I 

Organised by S&M Centre, New Delhi 

Sponsored by Department of Science & Technology (DST), New Delhi 

No. of Participants 30 

Period May 17 - 28,2004 

Broad Schedule Lecturesand Hands-on Sessions 
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Title Training Programme on Repair & Maintenance of Bio-Medical Instruments for 
Hospital Technicians I Doctors at Army Hospitals of Leh, Srinagar and Delhi 

Organised by S&M Centre, New Delhi 

Sponsored by Department of Science & Technology (DST), New Delhi 

No. of Participants 25 at Delhi and 38 at Srinagar 

Period Delhi : Oct. 4 -14, 2004; Sri nagar Oct. 28,2004 - Nov. 08, 2004 

Broad Schedule Lectures and Hands-on Sessions 

Title Training Programme on Repair & Maintenance of Bio-Medical Instruments for 
Hospital Technicians I Doctors of Govt. Hospitals at Jammu 

Organised by S&M Centre, New Delhi 

Sponsored by Department of Science & Technology (DST), New Delhi 

No. of Participants 25 

Period Jan. 03-14,2005 

Broad Schedule Lectures and Hands-on Sessions 

Title CSIO Training Programme on Repair & Maintenance of Bio-Medical Instruments for 
Technocrats from various Units of Armed Forces 

Organised by S&M Centre, New Delhi 

No. of Participants 12 

Period March 14-28, 2005 

Broad Schedule Lectures and Hands-on Sessions 

Training Programme on Repair & Maintenance of Optical &Ophthalmic Instruments 

One week training was conducted for three engineers of included operation, repair & maintenance of optical and 
MIs MNE Technologies Pvt. Ltd., Bangalore during the ophthalmic equipment with special emphasis on 
last week of December 2004 . The practical training microscopes. 

Training Programmes on Testing of Home Appliances 

Mr. Nasser AI Dbhais from Quality Laboratory, SASO, Saleh AI Masileem from Quality Control Laboratory, 
Riyadh, Saudi Arabia attended the training at S&M SASO, Riyadh, Saudi Arabia also attended the similar 
Centre, Delhi from April 19 to May 6,2004. Mr. Ali Ali training from May 3 to 25,2004. 
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CSIO, Jaipur Centre 

Title Training Programme on Preventive Maintenance & Repair 
Instruments for Hospital Technicians / Doctors 

of Bio- Medical 

Organised by CSIO, Jaipur Centre 

Sponsored by Department of Science & Technology (DST), New Delhi 

No. of Participants 25 per programme for each zone 

Period Jaipur Zone (held at Jaipur) November 29 - December 08, 2
Ajmer Zone (held at Jaipur) December 14 -23, 2004 
Bikaner Zone (held at Bikaner) Janua.ry 10 ­ 19, 2005 
Jodhpur Zone (held at Jaipur) February 15 - 24, 2005 
Kota Zone (held at Jaipur) March 10 -19, 2005 

004 

Broad Schedule Lectures & Hands-on Sessions 

Title Entrepreneurship Development Programme (EDP) on Preventive Maintenance & 
RepairofBio- Medical Instruments 

Organised by CSIO, Jaipur Centre 

Sponsored by Entrepreneurship & Management Development Institute (EMI), Jaipur 

No. of Participants 20 

Period August 16, 2004 - September 10, 2004 (4 weeks) 

Broad Schedule Lectures & Hands-on Sessions ./ 
S&M Centre, Chennai 

Title Training Programme on Repair and Maintenance of Bio-Medical Instruments for 
Hospital TechnicianslDoctors at Salem, Thanjavur, Kanyakumari and Tuticorin 

Organised by S&M Centre, Chennai 

Sponsored by Department of Science & Technology (DST), New Delhi 

No. of Participants 25atSaiem 

Period March 7-18, 2005 

Broad schedule Lectures & Hands-on Sessions 

Energy Audit Activity at S&M Centre, Chennai 


The S&M Centre, Chennai has been providing services 
of energy audit. It has been accredited by the Bureau of 
Energy Efficiency and recognized as Energy Audit 
Agency by the Tamil Nadu Electricity Board (TNEB) and 
Petroleum Conservation Research Association (PCRA). 
The Centre has developed expertise for conducting 
energy audit in Textile Industry, Pumping Stations, Water 
Supply Schemes, Hospitals etc . The Centre has 

conducted energy audit in few CSIR laboratories and 

established energy saving potential. 


During the year 2004-05, the CSIO's Chennai Centre 

has provided energy audit services to various parties. 

These included TWAD Board, Chennai; Continental 

Carbon India Limited, Ghaziabad and Electro-Steel 

Limited, Kolkata, etc. 
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ISTC 


With rapid indust­
rialization in the 
country, there had been 
a surging demand of 
middle level tech­
nologists in the area of 
instrumentation. In 
order to fulfill this 
requirement, a unique 
training centre, namely, 
Indo-Swiss Training 
Centre (ISTC) was 
established under the 
umbrella of CSIO, 

Chandigarh in its sprawling campus in the year 1963 
in collaboration with the Swiss Foundation for 
Technical Assistance, Switzerland. 

With emphasis on skilled development, the training 
programmes have the right blend of practice and 
state-of-art knowledge, which makes the ISTC 
graduates a readily sought-after commodity by the 
modern industry, including multinationals. High-grade 
technical training is being imparted by conducting the 
following three courses : 

• 	 3-year Diploma in Instrument Technology 

• 	 4-year Advanced Diploma in Mechatronics & 
Industrial Automation 

• 	 4-year Advanced Diploma in Die & Mould Making 

TRAINING PHILOSOPHY 

The programmes aim at developing a high level of 
proficiency by integrating theoretical and practical 
knowledge. Educational tours and Industrial 
attachment programmes provide exposure to the real 
life environment in industrial and R&D labs. Project 
report writing, organization of various seminars, group 
discussions and lectures playa useful role. 

The Swiss lineage has created a work culture which 
attaches due importance to etiquettes, punctuality, 
cleanliness, good house-keeping, obedience, 
dedication and pride of labour. 

The students are admitted to ISTC on the basis of an 
All India Entrance Test, conducted in the first week of 
August every year. 

39TH CONVOCATION OF ISTC 

'The acronym reading of ISTC as Innovative Scientific 
Technological Commitment to the nation as a whole 
and the industry in particular is absolutely befitting to 
it", Dr. AK Chawla, Vice Chancellor, Kuruksh'etra 
University, Kurukshetra expressed this view on the 
occasion of 391/1 Convocation of Indo-Swiss Training 

Centre of CSIO held on 30th July, 2005. He expressed 
hope that the Institute will continue its commitment of 
producing professionals with technical ability and 
leadership aptitude. Talking about ISTC, Dr Chawla 
lauded the efforts being put in by the Centre to 
generate highly skilled technical manpower to match 
the changing requirements of the industry. He also 
exhorted the students not to forget their culture and 
moral values in the race of materialism and high 
aspirations. 

Earlier, Dr RP Bajpai, the then Director, CSIO 
highlighted the activities of ISTC and extended a 
hearty welcome to the Chief Guest. Dr Bajpai briefly 
touched upon the new initiatives taken up by CSIO 
especially in the area of Bio & Nanotechnology. He 
lauded the role of ISTC in the area of providing 

Chief Guest Lighting the lamp 
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Chief Guest Delivering the Convocation Address 

assistance to the industry by way of fabrication of 
press tools and development of critical components 
besides conducting the regular short-term courses for 
persons from the industry. 

Shri HS Gupta, Principal, ISTC while presenting the 
annual report of the Training Centre, informed the 
gathering with pride that more than 90% of the 
passing out graduates had already been picked up for 
employment by various industries of repute and many 

of them have been offered starting salary of over 
Rs. 12,000/- per month during training period. Efforts 
are being made to get the rest of the trainees also 
placed . He further said that the Centre had produced 
so far over 2,200 graduates in various streams. 

Later, the graduating students were awarded 
diplomas and advanced diplomas by Dr Bajpai, the 
then Director, CSIO. The Chief Guest Dr AK Chawla 
gave away the prizes & medals to the students, who 
had excelled in various fields. During the year 2004­
05. 66 students were awarded Diplomas/Advanced 
Diplomas on successful completion of their courses . 
31 students passed out in Diploma Instrument 
Technology 15 in Advanced Diploma in Mechatronics 
& Industrial Automation and 20 in Advanced Diploma 
in Die &Mould Making. 

Dr Bajpai, also gave away prizes to the winners of 
various sports events organised throughout the year 
in a function held on the eve of the convocation. 

The programme was compered by Shri RC Arora and 
concluded with the formal vote of thanks proposed by 
DrRKJain. 

QUALITY SYSTEM INITIATIVE 

AICTE APPROVAL OF ISTC COURSES 

An Expert Committee constituted by All India Council 

for Technical Education (AICTE). New Delhi and 

comprising of Prof TK Garg (Chairman), NIT, 

Kurukshetra; Prof BS Pabla. NITTTR, Chandigarh 

and Shri KM Jassal, Research Officer, Directorate of 

Technical Education, UT, Chandigarh visited ISTC on 

May 5, 2004 to verify the existing infrastructural and 

instructional facilities as per AICTE norms. 

On recommendations of the Committee. AICTE has 

accorded approval to all the three ISTC courses for a 

further period of three years (2004-07). 

NBA ACCREDITATION TO ISTC 

A team of eminent educationists and scientists, 
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Emeritus, liT, Mumbai; Shri Vinod Kumar, Scientist, 

CBRI, Roorkee; Dr HS Shan, liT Roorkee; Prof AV 

Bhonsale, Sardar Patel College of Engineering, 

Mumbai; Prof N Ranapratap Reddy, NIT, Surathkal 

(Karnataka) and Prof BS Patro, Principal, College of 

Engineering & Technology, Ghatika, Bhubaneshwar 

visited all the ISTC facilities and had detailed 

discussions with the staff members. 

On recommendations of the Committee, the NBA has 

accredited all the three courses at ISTC for a period of 

three years, w.e.f. September 1 0, 2004. 

OTHER ACTIVITIES 


Blood Donation Camp in Progress 

BLOOD DONATION 
ISTC students have always been coming forward for 
the noble cause. ISTC staff and trainees regularly 
participate in voluntary blood donation camps. During 
the year two blood donation camps were held. First 
blood donation camp was held in June 2004 and was 
sponsored by State Bank of India in which 120 
students donated blood . Second blood donation camp 
was organized by ISTC itself in December, 2004 in 
which 130 trainees participated . PGI Chandigarh 

honoured ISTC staff member, Shri MP Singh, for 
donating blood forthe 50th time. 

SPORTS ACTIVITIES 

Inter-class matches for ISTC students were also 
arranged. Indoor matches included Chess, 
Badminton, Carrom, Table Tennis and Lawn Tennis 
whereas outdoor games included Volleyball, Football, 
Basketball and Cricket. Students also participated in 
open tournaments in and around Chandigarh. Girl 
trainees also participated in the sports and won prizes. 

NCC ACTIVITIES 
Annual NCC Training Camp was held at High Ground, 
Air Force Station, Zirakpur in October 2004 which was 
attended by 40 cadets. 35 NCC cadets participated in 
the Republic Day Parade on 26th January, 2005 

ASSISTANCE RENDERED TO INDUSTRY 
Assistance was rendered to outside agencies through 
job work. A short term training course on "CNC Milling 
Part Programming" was organised by ISTC during 
August 16-27, 2004. This course was attended by 5 
trainees from Industry. 
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Sr. Topic 

No. 

Event! Venue Date presente,\ 

1. Transmission Characteristics and Signal 

Degradation in Optical Fibers 

Short-Term Course for Polytechnic 

College Teachers at NITTIR, Chd. 
June 6, 

2004 

Subhash 

Chander Jain 

2. Fiber Optic Waveguides Short-Term Course for Polytechnic 

College Teachers at NITTIR, Chd. 

June7-11, 

2004 
NSAulakh 

3. MEMS in Disease Diagnosis Department of Biotechnology, Govt 

of India, New Delhi 

Aug. 16-18, 

2004 
LM Bharadwaj 

4. Optical Fiber Measurements Short-Term Course for Polytechnic 

College Teachers at NITTTR, Chd. 
Sept. 17, 

2004 
Subhash Chander 

Jain 

5. Urban Air Pollution and Health Punjab State Council for S& T, Chd. Sept. 29, 2004 S G Sharma 

6. Water Pollution and Health Punjab State Council for S&T, Chd. Sept. 29, 2004 Sangeeta Garg 

7. Fabrication & Testing of Aspheric Optics Laser Science & Technology Centre 

(DRDO),New Delhi 
Oct. 5, 2004 SV Rama Gopal 

8. Aspheric Optics Fab & Metrology Metcalf House, DRDO, New Delhi Oct. 5, 2004 S V Rama Gopal 

9. Modemisation ofTea Industry: Indian Soenaric CPYLS Programme, CEERI, Pilani Oct. 27, 2004 Pawan Kapur 

10. Environmental Pollution & Monitoring 

Instruments 

SD College, Chandigarh Nov. 6, 2004 Basudeo Prasad 

11 . Air Pollution and its Control NIT, Rourkela Nov. 20, 2004 S G Sharma 

12. Wonders of Optics CPYLS Programme at CSIO, Chd. Dec. 6, 2004 SV Rama Gopal 

13. Optical Waveguides Short-Term Course for Engineering 
College Teachers at NITTTR, Chd. 

Jan. 4, 2005 NS Aulakh 

14. Medical Applications of Optical Fiber Short-Term Course for Engineering 

College Teachers at NITTTR, Chd. 

Jan. 5, 2005 JK Chhabra 

15. Optical Sources and Detectors Short-Term Course for Engineering 

College Teachers at NITTTR, Chd . 
Jan. 5, 2005 NS Aulakh 

16. Fiber Optic Sensors Short-Term Course for Engineering 

College Teachers at NITTTR, Chd. 
Jan. 6, 2005 NS Mehla 

17. Industrial Automation: Some Case Studies Easwari Engg. College, Chennai Jan. 21,2005 Pawan Kapur 

18. Synthesis & Characterization of Pd & 

Pt Nano Particles 

Department of Chemistry, HP 

University, Shimla 

Feb. 25-26, 

2005 

ML Singla 

19. SynthesiS of Metal Nano Particles 

~~ 
National Symposium on Future 

Challenges in Chemical Sciences 

(FCCS-05) at Department of 

Chemistry, HP University, Shimla 

March 9-11, 

2005 

ML Singla 
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TRAINING PROGRAMMES ORGANISED AT CSIO 


An Interactive Session in Progress 

Human Resource Development Centre's (CSIR) 
Training Programmes on 'Accrual based Accounting 
System and IMPACT Software for the Finance 
Personnel of CSIR' were organized at CSIO, 
Chandigarh during November 22-26,2004. Dr Pawan 
Kapur, Director, CSIO, Chandigarh inaugurated the 
programme. In the first group, during November 22-23, 
2004, twentyseven trainees from different laboratories . 
of CSIR such as RRL, Jammu; IHBT, Palampur; CDRI, 

Lucknow; NBRI, Lucknbw; CII'v1AP, Lucknow; 
MERADO, Ludhiana; ITRC, Lucknow; HRDC, 
Ghaziabad; IMT, Chandigarh and CSIO, Chandigarh 
attended the programme; In the second group, during 
November 25-26, 2004, twenty eight trainees from 
RRL, Jorhat; CGCRI, Kolkata; CFRI, Dhanbad; IICB, 
Kolkata, CMRI, Dhanbad; CMERI, Durgapur; HRDC, 
Ghaziabad; NML, Jamshedpur; IMT, Chandigarh and 
CSIO, Chandigarh attended the programme. During 
the programmes, several eminent experts from CSIR 
delivered lectures to the participants. Shri Sushil 
Kumar looked after the local arrangements including 
the conduct of technical sessions of the programme. 

Faculty & Participants with Dr Pawan Kapur, Director CSIO 

CONFERENCES/ WORKSHOPS ORGANISED 

A Users' Workshop on "Explosive Detectors" was meeting and an interactive session amongst the users 

organized at CSIO, Chandigarh on January 5, 2005 and R&D groups was held on the occasion. 

by the Applied Physics Division of the Institute. More (Convener: Shri AK Dimri) 

than 10 users from all over the country attended the 


CONFERENCES/SYMPOSIA/ WORKSHOPS ATTENDED 

S. 
No. 

Name of Conference! Seminar! 
Symposium! Workshop 

Venue Date Participants 

1. XXVII Annual Meeting of EMSI and 
Conference on Electron Microscope 
and Allied Fields (EMSI-2004) 

NPL, New Delhi April 1-3, 
2004 

ML Singla, Mewa 
Singh, St"M.€Ia Sharma 

~ 
MEDICARE- 2004 Tafcon Projects Pvt. Ltd., New Delhi April 6-8, 2004 Ram Ajore, VK Bhalla 

Sun ita Kumari 
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S. 
No. 

Name of Conference! Seminar! 
Symposium! Workshop 

Venue Date particiPan~ 

3. International Symposium on Snow 
Monitoring and Avalanches (ISSMA-2004) 

Snow & Avalanche Study 
Establishment, Manali 

April 12-16, 
2004 

JK Chhabra, 
Satish Kumar, 
NS Aulakh 

4. National Conference on Opto 
Electronics and MEMS Technologies 
organised by IETE, Chandigarh Centre 

CSIO, Chandigarh April 16-17, 
2004 

SC Jain, RC Arora 
SK Angra, ML Singla, 
Laxmi Pandey, 
Mewa Singh, PK 
Mahapatra, HS Walia, 
VK Sharma, Shweta 
Sharma, NS Mehla, 
GC Poddar, Ashu 
K Bansal, Vandana 
Mishra, Parvinder K., 
Rajesh Singh, VK 
Bindal, Monish 
Kumar, Sandeep 
Kumar, SG Sharma, 
RC Agnihotri 

5. Arbitration & Mediation in Intellectual 
Property Rights 

FICCI, New Delhi April 26-27, 
2004 

ML Singla, SK Angra, 
HK Sardana 

6. National Seminar on Physics & 
Technology of Sensors (NSPTS-10) 

Vishwakarma Institute of 
Technology, Pune 

April,2004 Sunita Mishra 

7. Awareness-cum-Implementation 
Programme on ISO 9001 : 2000 

Consultancy Development Centre, 
New Delhi 

May 11-13 , 
2004 

Jiwan Singh 

8. Management Development Programme 
on "Leadership: The Mantra for the 
New Millennium" 

Lal Bahadur Shastri Institute of 
Management, New Delhi 

May 19-20, 
2004 

SV Rama Gopal 

9. Bangalore Bio 2004 IISc, Bangalore July 11-13, 2004 VK BhaIIa, Sandeep K 

10. Symposium on Polytechnic Education 
Challenges and Future Directions 

NITTTR, Chandigarh Aug . 16-17, 
2004 

HS Gupta 

11. Workshop on Molecular Biotechnology B V Patel Education Trust, Ahmedabad Aug. 23-27, 
2004 

Ellis Bagga, Sunita 
Kumari, Sandeep 
Kumar, Ram Ajore 

12. Training Course on "Basic Metrology 
and Uncertainty in Metrology" . 

National Physical Laboratory, 
New Delhi 

Aug . 31 
Sept. 3, 2004 

Gurdial 

13. Presentation Skills for Managers Gyan Jyoti School of TOM & 
Entre-preneurship, Mohali 

Sept. 3-4 & 
10-11 , 2004 

Jagvir Singh 

14. Workshop on Packaging of 
Optoelectronic Devices 

SAMEER, Mumbai SeptA, 2004 NS Mehla 

15. Training Programme Project Managemen 
Organised by CSIR's Human Resource 
Development Centre, Ghaziabad 

NPL, New Delhi Sept. 16-18, 
2004 

Kulvinder Singh 

-

16. National Conference on Advanced 
Materials & Technology 

DAV College, Amritsar Sept. 24-26, 
2004 

Nathai Ram, 
C. Ghanshyam 
Sunita Mishra, 
Satinder Singh 
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Name of Conference! Seminar! Venue Date Participants 

No. 

S. 

Sym posium! Workshop 

NPL, New Delhi Oct. 10, 2004 Technical Workshop on Smart Materials NS Mehla 
and Systems 

17. 

-
SD College, Sector 32, Chandigarh Nov. 1,2004COSMID-2004 organised by DBT, Govt of LM Bharadwaj 

India & Punjab State Council for Science 
& Technology 

18. 

India Habitat Centre, New Delhi Nov. 17-19, NK Sharma 
Technology Processing System 

19. International Symosium on Speech 
2004 

Scientific & Technical National Seminar TBRL (DRDO), Ramgarh, Panchkula Nov. 23-24, Subhash C Jain , 
(Haryana) 

20. 
2004 GS Singh, SV Rama 

Gopal, GC Poddar .­
R&D Planning Division of CSIR, R&D Management Conference (RDMC-04) Dec. 6-7, 2004 NS Mehla, ML Singla, 
New Delhi 

21 . 
Kulvinder Singh, 
VP Giridhar 

Workshop on . Recent Advances in Optics liT, Delhi Dec. 20-21 , Sushil Kumar, 
and Photonics' by Delhi Section of the 

22. 
2004 Subhash C Jain 

Optical Society of America 
. ­

XXX Optical Society of India Symposium NPL, New Delhi Jan. 19-21 , AK Aggarwal , 
on Optics & Opta-Electronics (SOOP-2005) 

23. 
2005 Sushil .Kumar, 


Subhash C Jain, 

GC Poddar 

SV Rama Gopal, 

GS Singh, 

Charanjeet Singh, 

KT Santo umar_ 


NSG , Manesar, Gurgaon (Haryana) Feb. 16-17,2005 AK Dimri24. 5'" International Seminar on Explosive Detecta -
5th International Conference on NPL, New Delhi Feb. 23-25,2005 NK Sharma, 
Advances in Metrology 

25. 
HK Pir 

QUALIFICATION IMPROVEMENT 

• 	 Shri C Ghanshyam, Scientist Ell, has been 

awarded the degree of Doctor of Philosophy (Ph 
D) in the Faculty of Sciences by Guru Nanak Dev 
University, Amritsar. The title of the thesis is "Study 
of Spin Coated Tin Oxide Gas Sensors" 

VISITS ABROAD 
• 	 Shri Subhash C Jain, Scientist Ell, undertook 

one-week training during September 8-14,2004, 
on the maintenance and operation of KrF Exicmer 
Laser (248 nm) at Mis Tui-Laser, Germering, 
Germany. 

• Shri Gufran S Khan, Scientist, Aspherics Group 

was deputed to Germany for the period June 1, 2004 

to September 30, 2005, under Indo-German DAAD 

Fellowship Programme 2004-05 (Sandwich Model). 

Shri Khan is working at the Institute for Optik, 

Information on Photonik, Max-Planck 

Forschungsgruppe, Universitat Erlangen-l\Jumberg, 

Erlangen, Germany on the problem related to study of 

different Characterisation Methodologies for Aspheric 

based Advanced Optical Instruments at component 

!evel and system level. 
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Human Resource Development 


The Indian Society for Advancement of Materials and 

Process Engineering (ISAMPE), Bangalore has 

selected the work on Development of Extrinsic Fabry 

Perot Interferometric (EFPI) Sensor for Smart 

Technology Applications carried out by a team of 

CSIO Scientists, for its Annual K Suryanarain Rau 

Memorial Award for Smart Technology Development 

for the year 2004. The award was presented to the 

team comprising of Dr RP Bajpai, the then Director 

CSIO; Dr AK Aggarwal, the then Scientist 'G'; Mr NS 

Mehla, Scientist 'F' and Mr Subhash C Jain, Scientist 

Ell during the 18th Annual General Meeting oflSAMPE 

held at the National Aerospace Laboratories (NAL), 

Bangalore on 30 th July, 2004. 

This sensor is quite important and will be useful for 

health monitoring of structures. It can be embedded / 

bonded with structures and materials with no 

degradation of the overall strength resulting in smart 

structures with built-in nervous system. The sensor 

prototype developed in the laboratory has shown 

encouraging results when its performance was 

compared with that of standard conventional strain 

gage. This sensor was developed under the project 

funded by the Board of Research in Nuclear Sciences 

(BRNS), Department of Atomic Energy, Govt. of India. 

PANJAB RA TAN AWARD 

Dr RP Bajpai, the then Director, CSIO was honoured 

with Panjab Ratan Award at the Punjab & Haryana 

State Intellectuals Conference held at Post Graduate 

Institute of Medical Education & Research , Sector 12, 

Chandigarh on September 12, 2004. 

BEST SPORTS PERSON IN TABLE 
TENNIS 

Shri BS Virdi, Scientist Ell , CSIO was awarded on 

CSIR Foundation Day 2004 for having been adjusted 

the best sports person in Table Tennis (Men) 

Individual in CSIR for the year 2003-04 based on his 

performance in XXXVI Sri Shanti Swarup Bhatnagar 

Memorial (Indoor) Tournament held at RRL­

Thiruvananthapuram during November 28-30, 2003. 

The award included a cash amount of Rs 5,000/- and 

a Citation. 

EMERITUS SCIENTIST 

Dr AK Aggarwal, the then Scientist G and Head, 

Co~erent Optics Division of CSIO, Chandigarh was 

/ selected as Emeritus Scientist on superannuation, in 

' recognition of his outstanding contribution in 

Research, Design and Development of advanced 

instrumentation and techniques for a variety of 

scientific & industrial applications. He is currently 

working at CSIO for development of machine­

readable counterfeit-proof high security holograms for 

various strategic applications and development of 

fiber Bragg grating technology for communication and 

smart sensing applications for aerospace and civil 

structures. 
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Patents d 

Pu6fications 


• 	 Patents Granted 

• 	 Patents Filed 
• 	 Papers Published in Journals 

• 	 Papers Presented in Conferences/ 
Symposia 



Patents & Publications 

Patents Granted 


Title Inventors IDate of Filing Grant Date I Patent No. s. I (Country)No. 

28.03 .2002 Fiber Optic Temperature I Nahar Singh, SC Jain 1. 27.04.2004 1 6726360 
Switching Immersion Probe and AK Aggarwal (USA) 

11.02.2002 14.10.2004An Improved Antiglare Optical Deep Singh Chhabra, 774644 
Devices for Automobile Useful Parinam Krishna Rao, 

2. 
(Australia) 

During Night Driving Bipin Dev Sharma, 
Sudhir Kumar Gupta, 
Dharambir Singh Dodd, 
Virender Singh, 
Sanjay Sharma 

i­
25.03.2004 Fiber Optic Point Temperature Subhash Chander Jain, 15.02.2005 1 6856714 

Sensor 
3. 

Nahar Singh, GC Poddar, (USA) 
Rajneesh Talwar, 
Ashu Kumar Bansal & 
Ram Prakash Bajpai 

Patent Applications Filed Abroad 


s. 
No. 

Title Inventors Date of Filing 

1. A New Process for Lowering Vijay Rajaram Harchekar 12.4.2004 

2. 

the Martensitic Transformation Madan Lal Singla 
Temperature (As) in the Cu­
Zn-AI (6% AI) Shape Memory 
Alloy for its Utilization 

and Arithmetic Shukla, AP Bhondekar, 

t 
R Kumar, RP Bajpai 

3. Fiber Optic Temperature Nahar Singh, SC Jain 
Switching Immersion Probe AK Aggarwal 

---! 
4. A New Process for Controlled KD Chattopadhyay S 

Blood Transfusion with Verma, P Raj, J Gupta 
Disposable Valve Circuit 

5. A New Process for Controlled KD Chattopadhyay, S 
Blood Transfusion with Verma, P Raj, J Gupta 
Disposable Valve Circuit 

-­
6. Fiber Optic Temperature Nahar Singh , SC Jain, 

Switching Immersion Probe AK Aggarwal 

7. Fiber Optic Temperature Nahar Singh, SC Jain, 
Switching Immersion Probe AK Aggarwal 

8. Fiber Optic Temperature Nahar Singh, SC Jain, 
Switching Immersion Probe AKAggarwal 

9. A New Process for Controlled KD Chattopadhyay, S 
Blood Transfusion with Verma, P Raj, J Gupta 

Disposable Valve Circuit 

25.9.2004 

25.9.2004 

27.9.2004 

27.9.2004 

30.9.2004 

27.10.2004 

2.11.2004 

Application Country 
No. 

10/823423 US 

PCTIIB04/ PCT 
01639 

* - r Singapore 

2004-701~rea 

WOO200402082 Indonesia 

P2003-578879 Japan 

2004-7015482 Korea 

I 02714410.4 European 
Union 

02828883.1 China 

* not available yet 
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Patents & Publications 

S. 
No. 

Title Inventors Date of Filing Application 
No. 

Country 

10. An Improved Micro Controller 
based Oscillation Monitoring 
System for the Safety of Railway 
Vehicles with High Storage Capacity 
& Real Time Warning Facility 

Sudesh Kumar Mittal, 
Maher Alam Shamshi , 
Sandeep Kalra, 
Bal Kishore Sharma 

15.12.2004 PCT/IB041 
04129 

PCT 

11 . Improved Fake Currency 
Detector using Integrated 
Transmission and Reflective 
Spectral Response 

Murli Manohar Joshi , 
Ram Prakash Bajpai, 
Gautam Mitra, Harish 
Kumar Sardana, 
Hari Naryan Bhargaw, 
Saroi Batra 

7.3.2005 PCT/IN20051 
00072 

PCT 

12. Improved Fake Currency 
Detector using Integrated 
Transmission and Reflective 
Spectral Response 

Murli Manohar Joshi , 
Ram Prakash Bajpai, 
Gautam Mitra, Harish 
Kumar Sardana, Hari 
Naryan Bhargaw, 
Saroj Batra 

8.3.2005 11/073585 US 

r-­
13. Improved Fake Currency 

Detector using Visual and 
Automated Integrated 
Reflective Spectral Response 

Murli Manohar Joshi , 
Ram Prakash Bajpai , 
Gautam Mitra, Harish 
Kumar Sardana, Hari 
Naryan Bhargaw, 
Saroj Batra 

7.3.2005 PCT/IN20051 
000073 

PCT 

14. Improved Fake Currency 
Detector using Visual and 
Automated Integrated 
Reflective Spectral Response 

Murli Manohar Joshi, 
Ram Prakash Bajpai, 
Gautam Mitra, Harish 
Kumar Sardana, Hari 
Naryan Bhargaw, 
Saroj Batra 

9.3.2005 11/074,755 US 

Patent Applications Filed in India 


S. 
No. 

Title Inventors , Date of Filing Application No. 

1. DNA based Number System and Arithmetic LM Bharadwaj , AK 20.5.2004 
Shukla, Amol P 
Bhondekar, Rakesh 
Kumar, RP Bajpai 

0918DEL2004 

2. 

r-­

Intensity Modulated Fiber OptiC Temperature 
Switching Immersion Probe 

Nahar Singh, SC 13.8.2004 
Jain, AK Aggarwal 

02371 DELNP 
2004 

3. A Blood Transfusion System KD Chattopadhyay S 6.9.2004 
Verma, P Raj, J Gupta 

02611 DELNP 
2004 

4. A Device Useful for Signal Transfer from 
Static Surface to 

Su~it Singh Ahluwalia, 29.9.2004 
Sunil Ratan Taneja, 

02931 DELNP 
2004 
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s. Title Inventors Date of Filing Application No. 
No. 

Rotating Surface & Vice Versa Sanjeev Verma 

5. A Ceramic Mixture having Negative Madan Lal Sing la, 29.9.2004 02934DELNP 
Temperature Co-efficient, A Thermistor Baldev Raj, Vijay 2004 
containing the Ceramic Mixture & a Process Rajaram Harchekar, 

for Preparing Thereof 
 RP Bajpai 

Synthesis of Platinum and Palladium Madan Lal Sing la, 9.11.20046. 03504DELNP 
Quantum Well Size Nano-Particles Mewa Singh, DVS 2004 

Singh, Ram Kishore, 

I Ram Prakash Bajpai 

7. A Method of Forming a Rainbow Security Sushil Kumar Kaura, 9.11.2004 03503DELNP 
Holograms Dharam Pal Chhachtla, 2004 

Anil Kumar Aggarwal , 
Ram Prakash Bajpai 

Microbial Decontaminator Ghulam Nabi Qazi, 30.11.2004 * 
Satish Chander Pun, 
Anupama Braroo, 
Vijeshwar Verma, 
Syed Riyaz UI Hassan, 
Rejesh Anand, Lalit 
M Bhardwaj, Amol P 
Bhondekar, Ashwini 
Kumar, RP Bajpai 

8. 

Patents & Publications 

9. Improved Fake Currency Detector using Murli Manohar Joshi, 3.3.2005 * 
Integrated Transmission and Reflective Ram Prakash Bajpai 

Spectral Response 
 Gautam Mitra, Harish 

Kumar Sardana, Hari 
Naryan Bhargaw, 
Saroj Batra 

* 
& Automated Integrated Reflective Spectral 
Improved Fake Currency Detector using Visual Murli Manohar Joshi, 3.3.200510. 

Ram Prakash Bajpai, 

Response 
 Gautam Mitra, Harish 

Kumar Sardana, Hari 
Naryan Bhargaw, 
Saroj Batra 

RK Mohan Rao, * 
and a Computer Controlled On-line Energy 

11 . An Energy Efficient Data Acquisition System 21 .3.2005 
Chenthamarai Selvam, 


Monitoring System Incorporating the Same 
 rv1eerlctxhahni ChancIer, 
Krishna D Moorthy, 
GS Ayyappan -- f--. 
RC Kalonia, G Mitra, Laser based Apparatus for Projectile 31.3.2005 0790DEL2005 

Velocity Measurement 
12. 

A Kumar, BB 

Bahuguna, C Mohan, 

S Sharma, AK Sobti, 

M Singh, RK Verma, 

MK Gupta, RP Bajpai' l 

VS Sethi 

* not available yet 
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Patents & Publications 

PAPERS PUBLISHED IN JOURNALS 


JournalSr. Title Author(s) 

No. 


Realization of holographic optics Indian Journal of Pure & Applied Physics, 1. AK Aggarwal , Sushil K 
based interferometer for study Vol. 42(5), pp 326-333, 2004 Kaura , DP Chhachhia 
of phase objects and AK Sharma -

2. 	 Microbend resolution enhancing IExperimental Techniques, Vol. 28(3), NS Aulakh, JK Chhabra, 
technique for fiber optic based pp 37-42, 2004 Nahar Singh and 
sensing and monitoring of landslides I Subhash C Jain . -

3. VisiDAQ3.1 based optoelectronic Journal of Scientific & Industrial Research, PK Mahapatra, MS 
system for the quantitative analysis Vol. 63(6), pp 509-511, 2004 Walia, Laxmi Pandey, 
of inorganic Phosphate-Phosphorous: Mewa Singh, SC Jain 
absorption spectroscopy and ML Singla 

A compact holographic optics Current Science, Vol. 87(2), 4. AK Aggarwal , Sushil K 
based interferometer pp 228-232, 2004 Kaura, DP Chhachhia 

and AK Sharma 

5. I Holographic optics based Optics & Laser Technology, Vol. 36(10), AK Aggarwal, Sushil K 
interferometer for real-time testing pp 545-549, 2004 Kaura, DP Chhachhia 
of phase objects and AK Sharma 

-I 

6. 	 Microcontroller based oscillation Journal of Scientific & Industrial Research SK Mittal, Sandeep 

monitoring system for the safety of Vol. 63(9) , pp 752-757, 2004 Kalra, MA Shamshi 

railway vehicles with high storage and BK Sharma 

capacity & real time warning facility 


7. Development of portable metal Journal of Scientific and Industrial C Ghanshyam, Sunita 
oxide gas sensor for the detection Research, Vo1.63(1 0), pp 842-845, 2004 Mishra, AK Sharma, 
of foul odour N Ram, Satinder Singh, 

RP Bajpai & RK Bedi - -
8. 	 A simple, compact and cost-effective Journal of Scientific and Industrial AK Sharma, Sushil K 

optical interferometer using a Research , Vol. 63 (12), pp 992-996, 2004 Kaura, R Kumar, DP 
grating and holographic optics Chhachhia & AKAggarwal-

9. 	 Formaldehyde concentration Journal of Scientific & Industrial Research, ML Singla, MS Walia, 
measuring system: an Vol. 63 (12), pp 989-991,2004 Mewa Singh, PK 
optoelectronic device Mahapatra, Laxmi 

Pandey, Shailja and 
SC Jain -

10. 	 Technologies convergence in IETE Technical Review, Vol. 2(4), MA Shamshi 
recent instrumentation for natural pp 277-290,2004 

disaster monitoring and mitigation 
 -

11. 	 IT for management of agricultural IETE Technical Review, Vol.21 (3), VD Shivling and AK 
resources and development pp 219-227, 2004 Ganju-

12. I Design and characterization of a Analytica Chimica Acta, Vol. 525, AK Dimri, AK Paul 
~ 

direct current glow discharge lamp pp 299-303, 2004 and RP Bajpai 
for analytical aeelications 

13. Realization of an optical PRAMANA Journal of Physics, AK Aggarwal, Sushil K 
interferometer based on holographic Vol. 63(5), pp 993- 1001, 2004 Kaura, DP Chhachhia 

, 
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Patents & Publications 


Sr. Title 

No. 


optics for real-time testing of 
phase objects 

Interferometry based security 
hologram readable with an 
encoded key hologram 

14. 

15. A robust interferometer based on 
holographic optics 

f- ­

Comparative study of water core in 
red delicious and golden delicious 
apples of Himachal Pradesh 

16. 

Intrusion Detection System 
based on Speckle Pattern Analysis. 

17. 

f- ­
Fiber Bragg grating writing using 
phase mask technology 

18. 

Mechanically-created long period 
fiber gratings (LPFGs) as sensitive 
bend sensors 

19. 

I 

Microcontroller (MCS-51) based 
optoelectronic system for the deter­
mination of metal and non-metal ions 

20. 

1-Ethyl-3-(3-dimethylaminopropyl) 
carbodiimide interference with 
Lowry method 

21. 

Journal Author(s) 

~- -

Indian Journal of Pure & Applied Physics, 
Vol. 42(11), pp 816-819,2004 

Experimental Techniques, Vol. 29 (1), 
pp 21-24, 2005 

Journal of Applied Horticulture, 7(1), 
pp 46-48, Jan-June 2005 

Experimental Techniques, 29(1) 25-31, 
2005 

Journal of Scientific Industrial Research, 
Vol. 64 (2), pp 108-115, 2005 

Optical Engineering, Vol. 44(3), 
pp 0344031-4, 2005 

Journal of Scientific & Industrial Research, 
Vol. 64(3), pp 181-184, 2005 

Analytical Biochemistry Vol. 336(1), 
pp 132-134,2005 

and AK Sharma 

AK Aggarwal, Sushil K 
Kaura, AK Sharma 
and DP Chhachhia 

AK Aggarwal, Sushil K 
Kaura, DP Chhachhia 
and AK Sharma 

ML Singla, SC Jain, 
Shweta Sharma and 
SK Angra 

A Dhall, JK Chhabra 
and NS Aulakh 

Nahar Singh, Subhash 
C Jain, AK Aggarwal 
and RP Bajpai 

Nahar Singh, Subhash 
Jain, Vandana Mishra, 
GC Poddar, Ashu Kumar 
Bansal, VK Jindal and 
RP Bajpai 

--I 
MS Walia, SC Jain, 
PK Mahapatra, Mewa 
Singh and ML Singla 

Rakesh Kumar, AK 
Shukla, Ellis Bagga, 
Sunita Kumari, RP Bajpai 
and LM Bharadwaj 

I 22. DNA and quantum based algorithms Natural Computing, Vol. 4(1), Amardeep Singh, 
for VLSI circuits testing pp 53-72, 2005 LM Bharadwaj and 

I Harpreet Singh 
I 

PAPERS PRESENTED IN CONFERENCES/SYMPOSIA 


S. Title of the Paper Name of the Seminar/Conference 
No. 

1. Bio-nano devices for 
electronics applications 

Elitex 2004-Exhibition-cum-Seminar 
(Organised by the Ministry of Information 
& Communication Technology) 

2. 	 Design & development of Proceedings of Intemational Symposium 
infrared technique based on "Snow Monitoring and Avalanches" 
snow surface temperature (ISSMA-2004), April 12-16, 2004 
measurement probe 

Venue Author(s) 

Pragati Maidan, LM Bharadwaj 
New Delhi 

SASE, Manali SK Mittal, MA 
(HP) Shamshi, BK 

Sharma and RK 
Garg 
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Patents & Publications 

Title of the Paper I Name of the Seminar/ConferenceS. Venue Author(s)I
No. I. 

PC architecture based Proceedings of International SASE, Manali 3. Satish Kumar, BK 
snow data acquisition Symposium on "Snow Monitoring & (HP) Sharma and MA 
system with telemetry link Avalanches" (ISSMA-2004), Shamshi 

April 12-16, 2004 

4. Weather & snow stations International Symposium on Snow SASE, Manali Amit Dhall, JK 
for avalanche warning Monitoring and Avalanches, (HP) Chhabra, Navneet 

April 12-16, 2004 Aulakh and Asha 
Kumar- -

Simulation of fiber optic National Conference on Optoelectronics5. CSIO, NS Aulakh , JK 
MEMS based pressure and MEMS Technologies, Chandigarh Chhabra, NS 
sensor April 16-17, 2004 Mehla & SC Jain 

National Conference on Optoelectronics CSIO,6. Simulation of fiber Bragg NS Aulakh, JK 
grating sensor & MEMS Technologies, April 16-17, 2004 Chandigarh Chhabra, NS Mehla 

and SC Jain 

National Conference on Optoelectronics CSIO,7. Loss resonance Vandana Mishra, 
characteristics of & MEMS Technologies, April 16-17, 2004 Chandigarh Ashu Kumar 
different lengths of Bansal, GC Poddar, 
mechanically created NS Aulakh, SC Jain, 
long period gratings JK Chhabra, Nahar 

Singh & RP Bajpai 

National Conference on Optoelectronics CSIO,Effect of bending on the Ashu Kumar 8. 
transmission spectrum of & MEMS Technologies, April 16-17, 2004 Chandigarh Bansal, Vandana 
a mechanically created Mishra, GC Poddar, 
long period fiber grating NS Aulakh, SC Jain, 

JK Chhabra, Nahar 
Singh & RP Bajpai 

National Conference on OptoelectronicsFiber optic point CSIO, GC Poddar, Ashu 
temperature sensor 

9. 
& MEMS Technologies, April 16-17, 2004 Chandigarh 

I 

Kumar Bansal, 

Vandana Mishra, 

SC Jain, Nahar 

Singh & RP Bajpai 

ro-­ -
Growth of nonlinear National Conference on Optoelectronics CSIO, N Ram, C Gha1shyan, 
optoelectronic materials 

10. 
& MEMS Technologies, April 16-17, 2004 Chandigarh Sunita Mishra, 

using MBE system Satinder Singh, 
Sanjeet Kumar, 
Srivastava, Dimple 
Garg & RP Bajpai -

Design and development National Conference on Optoelectronics CSIO, C Ghanshyam, 
of temperature controller & MEMS Technologies, April 16-17, 2004 

11. 
Chandigarh Rahul Tripathi, 

for controlling the selectivity Sunita Mishra, N 
of H2S gas sensor Ram, Satinder 

Singh, RP Bajpai 
and RK Bedi - -

Design of high power pump National Conference on Optoelectronics CSIO,12. PK Singh, SK Mittal, 
source to safe laser for & MEMs Technologies April 16-17, 2004 Chandigarh Manjeet Singh 
geo-scientific application and BK Sharma 
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Patents & Publications 

s· 1 Title of the Paper Name of the Seminar/Conference I Venue INo. 

A new sensing device National Conference on Advanced 	 DAV College, 13. 
based on Sn02 - CuO! Materials and Technology, September 	Amritsar 
porous silicon hetrojunction 24-26,2004 

Author(s) 

Sun ita Mishra, 
Deepthi Komalan, 
Mandeep Kaur, 
Sapinder Kaur, C 
Ghanshyam, N Ram 
& RP Bajpai 

C Ghanshyam, 
Sunita Mishra, N 
Ram, Satinder 
Singh, RP Bajpai 
and RK Bedi -
C Ghanshyam, 
Harsimrat, Manbir, 
Rahul Tripathi, 
Sunita Mishra, N 
Ram, Satinder 
Singh, RP Bajpai 
and RK Bedi 

BK Sharma, VK 
Pandey, SK Mittal 
and Satish Kumar 

Ruchi Luthra, Ashu 
Kumar Bansal, 
Himani Sing la, 
Palvinder Kaur, 
Vandana Mishra, 
GC Poddar. 
Subhash Chander 
Jain, Nahar Singh, 
AK Aggarwal and 
Pawan Kapur -

Design of sensor National Conference on Advanced 14. DAV College, 
components & electronic Materials and Technology, September Amritsar 
accessories for gas sensor 24-26,2004 
applications 

Design and development National Conference on Advanced DAV College, 15. 
of temperature controller Materials and Technology, September Amritsar 
circuit for foul odour gas 24-26,2004 
sensor applications 

16. Study of the behavior of National Seminar on Recent advances PU, Chandigarh 
recent earthquakes in in Himalayan Geology with special 
Hindukush region reference to the NW Himalaya, 

organized by CAS in Geology, 
October 6-8, 2004 

t-­
17. Fiber Bragg gratings: Scientific & Technical National Seminar, TBRL (DRDO), 

new sensors 120-126, November 23-24, 2004 	 Ramgarh, 
Panchkula, 
Haryana 

I 

18. Optical fiber long period Scientific & Technical National Seminar, TBRL (DRDO), Palvinder Kaur, 
gratings for measurement 127-133, November 23-24,2004 Ramgarh, Vandana Mishra, 
of concentration & refractive Panchkula, Himani Singla 
index of liquids Haryana Ashu Kumar 

Bansal, Ruchi 
Luthra, GC Poddar, 
Subhash Chander 
Jain, Nahar Singh, 
AK Aggarwal and 
Pawan Kapur 

I- ­
19. Importance of extrinsic Scientific & Technical National Seminar, TBRL (DRDO), Gopal Chander 

Fabry-Perot interferometric 112-119, November 23-24, 2004 Ramgarh, Poddar, Subhash 
sensor technology for Panchkula, Chander Jain, 
defence instrumentation Haryana Nahar Singh, 

Navneet Singh 
I 
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Patents & Publications 

S. Title of the Paper Name of the Seminar/Conference Venue Author(s) 
No. 

Aulakh, Ashu 
Kumar Bansal, 
Vandana Mishra, 
Palvinder Kaur, 
Ruchi Luthra, 
Himani Singla, AK 
Aggarwal and 
Pawan Kapur 

Design consideration of a Scientific & Technical National Seminar, TBRL (DRDO), 20. GS Singh, SV 
Long Range Oblique November 23-24, 2004 Ramgarh, Rama Gopal and 
Photography (LOROP) Panchkula, PK Jain 
cameras system Haryana-


21. Development of aspheric Scientific & Technical National Seminar, TBRL (DRDO), SV Rama Gopal, 
technology based high November 23-24, 2004 Ramgarh, GS Singh and PK 
precision optics for Panchkula, Jain 
strategic applicati:Jns Haryana 

22. Efficiency of electronic Scientific & Technical National Seminar, TBRL (DRDO), NS Aulakh, JK 
techniques in the operation November 23-24, 2004 Ramgarh, Chhabra, GC 
of mobile electromagnetic Panchkula, Poddar, Subhash 
instruments for defence Haryana Chander Jain and 

Nahar Singh 

23. Bend sensitivity study of Asia Pacific Microwave Conference, DUSC,New Vandana Mishra, 
mechanically created long December 15-18, 2004 Delhi Subhash C Jain, 
period gratings (LPGs) Nahar Singh, GC 

Poddar, Ashu 
KUmar Bansal, 
Palvinder Kaur, VK 
Jindal & RP Bajpai 

24. An optical fiber pressure Asia Pacific Microwave Conference, DUSC,New Subhash C Jain, 
sensor for gases December 15-18, 2004 Delhi Nahar Singh, GC 

Pod dar, Ashu 
Kumar Bansal, 
Vandana Mishra, 
Himani Sing la, 
Ashish Khanduri 

~ - and RP Bajpai -
Gas chromatography International Conference on Instru- Pune Institute of AK Dimri, RR 
based explosive detector mentation, December 19-21, 2004 Engg.&T~ Dongaonkar, 

Pune Veena Chaudhary, 
Raghbir Singh and 

- Rama Nand 

26. Substrate design & issues DAE Solid State Physics Symposium, GND University, C Ghanshyam, 
for gas sensor applications December 26-30,2004 Amritsar Isha Dhiman, 

Anand Pandey, 
Sunita Mishra, N 
Ram, Satinder 
Singh, RP Bajpai 
and RK Bedi 

'-- ­
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Patents & Publications 

Title of the Paper Name of the Seminar/Conference Venue Author(s)S. 
~o. 

Development of precision XXX Optical Society of India Symposium NPL, New Delhi Rama Gopal V 
aspheric lenses using 

27. 
on Optics & Opto-Electronics, Sarepaka, GS 

optical grade plastic January 19-21,2005 Singh, Charanjeet 
materials for indirect Singh and PK 
ophthalmoscopy Jain 

28. Development of aspheric XXX Optical Society of India Symposium NPL, New Delhi Ramagopal V 
lenses hand-held self- on Optics & Opto-Electronics, Sarepaka, GS 
illuminated low vision January 19-21,2005 Singh, Charanjeet 

reading aids using plastic Singh & PK Jain- XXX Optical Society of India Symposium NPL, New Delhi29. Kinematics of four GS Singh and RP 
components electronically on Optics & Opto-Electronics, Bajpai 
compensated zoom lenses January 19-21,2005 

NPL, New DelhiMatching parametric study XXX Optical Society of India Symposium SV Ramagopal, KT 
of copper substrate -during 

30 . 
on Optics & Opto-Electron ics, Santosh Kumar, 

single point diamond January 19-21 , 2005 Charanjeet Singh 
turning for strategic and PK Jain I
applications -
Development of security XXX Optical Society of India Symposium NPL, New Delhi AKAggarwal 
holograms, digital & HOE on Optics and Opto-Electronics, 
based interferometry January 19-21,2005, (Plenary Lecture) 

31 . 

Encoded security holograms XXX Optical Society of India Symposium NPL, New Delhi Sushil K Kaura , AK 
with concealed verification on Optics and Opto-Electronics, 

32. 
Sharma, DP 

features January 19-21, 2005 Chhachhia and AK 
Aggarwal 

~ r-­ -
33. Measurement of refractive XXX Optical Society of India Symposium NPL, New Delhi Amit K Sharma, 

index and thickness of on Optics and Opto-Electronics, Sushil K Kaura, 
transparent objects by January 19-21 , 2005 DP Chhachhia, 
using holographic optical Raj Kumar and 
elements based interferometer AKAggarwal 

34. Mechanically induced long XXX Optical Society of India Symposium NPL, New Delhi Subhash C Jain, 
period grating (LPG) pair on Optics and Opto-Electronics, Nahar Singh, 
as concentration sensor January 19-21 , 2005 Vandana Mishra, 

Ashu Kumar Bansal, 
GC Poddar, KD 
Chattopadhya, AK 
Aggarwal and 
Pawan Kapur 

I I I 

Synthesis of Nickel & National Conference on Advances in Thapar Institute A Negi , ML Singla 
Nickel oxide nano particle Condensed Matter Physics, 

35. 
of Engg. & and Mewa Singh 

by wet chemical method February 11-12, 2005 Technology, 
Patiala -

Colloidal Pd/Pt nano National Conference on Advances in Thapar Institute36. S Kakkar, ML 
particle single step Condensed Matter Physics, of Engg. & Tech- Singla 
synthesis & characterization February 11-12, 2005 nology, Patiala 
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Patents & Publications 


Title of the Paper Name of the Seminar/Conference Venue Author(s) 
No. 

37. Application of conducting National Conference on Advancel in Thapar Institute ML Sing la, Mewa 
polymer for the detection Condensed Matter Physics, of Engg. & Singh, A Sharma 

Iof flavour compound in 
edible oils 

38. IDesign and development 

February 11-12, 2005 

Chandigarh Symposium on 

Technology, 
Patiala 

PU, Chandigarh 

PK Sansanswal 

C Ghanshyam, 
of hydrogen sulphide Microelectronics, February Anand Pandey, 
detector 18-19,2005 Gurmeet S Rathore, 

Ankur Sharma, 
Manoj Sharma, 
Sun ita Mishra, 
Satinder Singh , N 
Ram, RP Bajpai 

39. Development of molecular IChandigarh Symposium on Micro­ PU , Chandigarh 

and RK Bedi 

N Ram, VP Giridhar, 
beam epitaxy system and lectronics, February 18-19, 2005 C Ghanshyam, 
fabrication of photonic Sunita Mishra, 
devices Satinder Singh, AK 

Sharma & RP Bajpai 

40. 

I
Role of deep level defects 
in enhancement of opto­
electronic properties of 

Chandigarh Symposium on Micro­
electronics, February 18-19, 2005 

PU, Chandigarh Dimple Garg, N 
Ram, C Ghanshyam, 
Sunita Mishra, 

GaAs based devices Satinder Singh, 
grown by MBE at low Sanjeet Kumar, 
temperature Ruchika, Harmeet 

41. Fabrication and chara­
-- -----
Chandigarh Symposium on Micro­

Singh & RP Bajpai 

PU, Chandigarh IShipra Dudya, N Ram, 
cterisation of GaAsiAlGaAs electronics, February 18-19, 2005 C Ghanshyam, 

I
based photo detector using Sunita Mishra, 
MBE system Satinder Singh, 

Sanjeet Kumar, 
Ruchika, Harmeet 
Singh, Amarpreet 

42. Fabrication and chara­ Chandigarh Symposium on Micro­

Kaur & RP Bajpai 

PU, Chandigarh IBabaljot Kaur, N Ram, 
cterization of GaAS/AIGaAs electronics, February 18-19, 2005 C Ghanshyam, 
based laser diode using Sunita Mishra, 
molecular beam epitaxy Satinder Singh, 
system Sanjeet Kumar, 

Ruchika , Harmeet 
Singh, Ramanjeet 
Kaur & RP Bajpai 
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\11"1:t1 fifd ~ ~ \11 all ~ 
Manpower & Budgetary Statistics 

«8a'J51 "tTcf ;H(olU qa"l 'R01lf) c6t ~ /a<l.T-jflR ~ 
GROUP/CATEGORY-WISE SANCTIONED STRENGTH & STAFF PosmON 

(As OD 31st March, 2005) 

S.No Group/Category of Staf Sanctioned Strength 
Regular Isolated Total 

Filled-up Posts 
Regular Isolated Total 

1. 

A : S&T Staff 
Group-IV (135+1 ) 

136 
--­ 136 115 --­ 115 

2. Group-III 160 --­ 160* 99 --­ 99* 

3. Bye-law 71(b) -­ --­ -­ 31 --­ 31* 

4. Group-II (120+2) 
122 

--­ 122 108 --­ 108 

5. Group-I 45 --­ 45 40 --­ 40 

Total A: 463 --­ 463 393 --­ 393 

6. 

B : Admn. Staff 
Group-A 5 3 8 5 1 

I 

6 

7. Group-B (Gaz.) 10 1 11 10 1 11 

8. Group-B (N.G.) 45 1 46 42 2 44 

9. Group-C 44 9 53 37 7 44 

10. Group-D 62 9 71 45 8 53 

Total B: 166 23 189 139 19 158 

G.Total (A+B) : 629 23 652 532 19 551 

~ <R01Cf) ~'(oql (3 1 ~, 2005 q,)) 
Total Staff Strength (As on 31 st March, 2005) 

~~ 
Admn. Staff ~IV 

158 (29%) Group-IV 
/115(21%) 

\~III 
Group-III 
99 (18%)

Group-I 

40 (7%) 
 \ 

~~: 551 
Total Staff : 551 
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1i1"1~IfCR:t ~ cilli1tlll ~ 
Manpower & Budgetary Statistics 

a~·tlPtCh ~ dCh;{tChl felCf) COT ~ Fctc.F(QI (3 1 ~, 2005 c.nT) 
Qualifications Profile of Scientific & Technical Staff (As on 31 st March, 2005) 

~ a011IPlCf) ~ dCf);1lc61 ~ : 393 
'" Total S&T Staff : 393 

a~1IPtCh ~ dCf);flCf)1 felCh COT ~ Fcttt(OI (3 1 ~, 2005 c.nT) 
Age Profile of Scientific & Technical Staff (As on 31 st March, 2005) 

40-50~ ~~ 30-40~ ~~ 

COc'r (t~11PiCf) ~ d Cf);:fl Cf)1 ~ : 393 
~ 

Total S&T Staff : 393 
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~~ 'im -qc:if ctr ad.......... ct ~...ftR ~ 

~::s~ ~ 

PAY SCALE-WISE POSITION OF TOTAL Fn.LED-UP POSTS 
(As on 31st March 2005) 

S. 
No. 

Designation Pay Scale 
(in Rupees) 

Scientific & Technical 
IV III 71(b) II 

Staff 
I 

Administrative Staff 
Gaz. Non-Gaz. Gp-D 

Total 
Staff 

1. Director 18400-22400 1 -­ -­ -- -­ -­ -­ -­ 1 

2. Scientist Gr.IV(7) 22400-24500 1 -­ -­ -­ -­ -­ -­ -­ 1 

3. Scientist Gr.IV(6) 18400-22400 4 -­ -­ -­ -­ -­ -­ -­ 4 

4. Scientist Gr.IV(5) 16400-20000 28 -­ -­ -­ -­ -­ -­ -­ 28 

5. Scientist Gr.IV(4)/ Technical 
Officer (TO) Gr.I1I(7) & Old(7) 

14300-18300 34 3 1 -­ -­ -­ -­ -­ 38 

6. Scientist Gr.IV(3)/TO Gr.III(6) 
& Old(6)/CoAlCoF&AlCoS&P 

12000-16500 5 17 3 -­ -­ 3 -­ -­ 28 

7. Scientist Gr.IV(2)fTO Gr.I1I(5) 
& Old(5)/Administrative Officer 

1 0000-1 5200 12 25 21 -­ -­ 2 -­ -­ 60 

8. Scientist Gr.IV(1)fTO Gr.III(4) 
& Old(4)/Sr. Hindi Officer 

8000-13500 30 24 5 -­ -­ 1 -­ -­ 60 

9. TO Gr.I1I(3) & Old(3)fTechni­
cian Gr.II(4)/Section Officer 
& Eqvt.lSr.Steno (ACP) 

6500-10500 -­ 27 1 54 -­ 11 5 -­ 98 

10. Tech. Asst!. Gr.I1I(2)fTechni­
cian Gr.II(3)/Asst!. (G/F&AI 
S&P) Gd.1 & Gd.11 (ACP)/Sr. 
StendJr.Steno (ACPysr.SecAsstt. 

5500-9000 -­ 1 -­ 46 -­ -­ 42 -­ 89 

11 . Jr.Hindi TranslatorfTel.Operator 5000-8000 -- -­ -­ -­ -­ -­ 3 -­ 3 

12. Tech. Asst!. Gr.I1I(1 )!Technician 
Gr.I1(2)fTech . Support Staff 
Gr.I(4 )/Security Asstt. 

4500-7000 -­ 2 -­ 6 20 -­ -­ -­ 28 

13. Assistant (G/F&AlS&P) Gd.ll/ 
Jr.Steno 

4000-6000 -­ -­ -­ -­ -­ -­ 20 -'- 20 

14. Canteen Cook, Halwai, Coupon 
Clerk & Counter Clerk (ACP) 

3200-4900 -- -­ -­ -­ -­ -­ 4 -- 4 

15. Technician Gr.II(1)fTech. 
Support Staff Gr.I(3)/Asstt. 
(G/F &AlS&P) Gd .III/Record 
Keeper/Staff Car Driver/Jr.Sec. 
Asstt.lSecurity Guard (ACP)/ 
GH Asstt.lSafaiwala (ACP)/ 
Bearer & Tea Maker(ACP) 

3050-4590 -­ -­ -­ 2 18 -­ 14 8 42 

16. Tech. Support Staff Gr.I(2)/ 
Chair Canner Gd.I1/Peon Gd.ll/ 
Safaiwala Gd.II/Security Guard 

2650-4000 -­ -­ -­ -­ 2 -­ -­ 23 25 

17 . Canteen Wash Boy/Girl & 
Canteen Safaiwala (ACP) 

2610-3540 -­ -­ -- -­ -­ -­ -­ 2 2 

18. Tech . Support Staff Gr.I(1)/ 
Peon Gd.I/Farash Gd.I/GH 
Cook Gd.IIChowkidar/Safaiwala 
Gd .IICanteen Bearer 

2550-3200 -- - -­ -­ -­ -­ -­ 20 20 

Total Staff: 115 99 31 108 40 17 88 53 5~ 
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1i1"",~lfCffi ~ iilIi1tl4 ~ 
Manpower & Budgetary Statistics 

f<!l'h <tt ~3tql( a'1lffi (31llRf, 2005 CfiT) 
Area-wise Deployment of Staff (As on 31st March 2005) 

Area Group 
IV 

Group 
III 

Bye-law 
71(b) 

Group 
II 

Group 
I 

Admn. 
Staff 

Total 

Director's Secretariat 1 - 1 1 - 4 7 

Agro & Geo-Scientific Instrumentation 18 16 - 2 1 1 38 

Medical Instrumentation & Intelligent Prosthetic 
Devices for Disabled (incl. PTID, BDG & Library) 

16 8 4 9 6 3 46 

Cockpit Instrumentation & Opto-Mechanical Systems 21 19 10 41 3 2 96 

Fiber/Laser Optics based Instrumentation (incl. ISTC) 13 22 6 11 2 6 60 

Analytical Instruments & IVIEMS 11 8 4 5 2 2 32 

Advanced Materials based Transducers 11 2 - - 1 2 16 

S&M Divn.lCentres, ChandigarhlDelhilJaipur/Chennai 23 13 5 16 4 6 67 

Engineering Services (Civil/Electrical/Refrigeration) 1 8 1 17 6 4 37 

Administration - - - 4 3 49 56 

Finance & Accounts - - - - 1 20 21 

Stores & Purchase - - - - 3 15 18 

Auxiliary Services (Clinical Centre, Horticulture, 
Security, Guest House & Canteen) 

- 3 - 2 8 44 57 

Total Staff 115 99 31 108 40 158 50/ 

206.588 (10%) 

~~~1""ct>=WfDr.>C-:d'~ 
Apparatus & Equipmentl 

c~p,~\ 

86.829 (4%) 

<JCRl~mmt 
(~ CfflT. ~~) 

Works & Services 
(inc. Staff Qrs.·Capital) 

29.959 (1%) 

~~~--.......~.....~!!!!!! 
Library Books & Journals 

Office Equipment& Others 

63.718 (3%) 

~(~ CfflT. ~) 
Maintenanc (inc. Staff Qrs.) & HRD 

+----------- ~"ct>ff;tct>dlli 

1234.603 (58%) 

~ 

279.354 (13%) 

~ q({,lil\J1"111i 
Networked Projects 

qlttlWCfl 
Actual Ex

~ 
pend

~~3lR 
iture (CSIR Fu

~ 
nds 
~ 
& L
~~) 
ab. Reserv

: 
e) 

2004-05 
: 2004-05 

m "ill<i'lr"il 
Rupees in Lakhs 

~ lftl~ 

138.319 (7%) 

Contingencies 

Wr-l 
Salaries 

:~. 2114.471 c;n(cf 

Total: Rs. 2114.471 lakhs 
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~ 2004 - 05 ~ al~raCf) ~ 
ACTUAL EXPENDITURE FOR THE YEAR 2004-05 

(Rs. in lakhs) 

Head of Account 

Source of Expenditure 

CSIR Funds Lab Reserve Total 

RECURRING 

Pay of Officers 444.454 - 444.454 

Pay of Establishment 187.810 - 187.810 

Dearness Pay 280.618 - 280.618 

Allowances 321.592 0.129 321.721 

Contingencies 125.000 13.319 138.319 

Maintenance 41.958 21.055 63.014 

Chemicals & Consumables 48.568 14.272 62.840 

HRD 0.704 - 0.704 

Total Recurring 1450.705 48.775 1499.480 

CAPITAL 

Works & Services 

Apparatus & Equipment (including 
Computer Equipment/Major 
Computer Software) 

Workshop Machinery 

Office Equipment 

Furniture & Fittings 

Library Books & Journals 

Vehicles 

Tools & Plants 

Models & Exhibits 

Staff Quarters Exp. (Capital) 

(-)0.007 

199.997 

-

1.999 

1.994 

29.959 

-

0.446 

-
60.890 

24.789 

6.591 

-
1.362 

2.294 

-

4.044 

0.122 

-

1.157 

24.782 

206.588 

-

3.361 

4.288 

29.959 

4.044 

0.568 

-
62.047 

Total Capital 295.278 40.359 335.637 

TOTAL (RECURRING+CAPITAL) 1745.983 89.134 1835.117 

Networked Projects 279.354 - 279.354 

GRAND TOTAL 2025.337 89.134 2114.471/ 
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\J1"1!11 fCR1 ~ ~ \J1 t111 ~ 
Manpower & Budgetary Statistics 

I 
I -I 

~ 2002 - 03~ 2004 - 05 cff JI(I~ ~ iSUftli ~ChC4 gal5 
TOTAL EXTERNAL CASH FLOW (ECF) GENERATED DURING 

THE YEARS 2002-03 TO 2004-05 

(Rs. in lakhs) 

Actual Receipt 2002-03 2003-04 2004-05 

i) ECF Generated under Sponsored/ 
Grant-in-Aid/Collaborative/ 
Consultancy Projects 

881.819 651 .857 591.385 

ii) S& T Receipts 
(under Royalty/Premia, Job Work, 
Testing & Analytical Charges and 
Other Technical Services) 

118.323 68.445 44.650 

Total ECF : 1000.142 720.302 636.035 

~~~~ (~,,!q;) : 2002-03~ 2004~05 
Total External Cash Flow (ECF) 

[2002-03 to 2004-05] 

1200 

1000 
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600 

400 
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M anpower & Budgetary Statistics 


"ri 2002 - 03-« 2004 - 05 c6 ~(I~ ~ R\i1ci qft ~ . 
POSITION OF LAB RESERVE DURING THE YEARS 2002-03 TO 2004-05 

(Rs. in lakhs) 

Year Opening Balance Generated Total Utilised 

2002-03 455.351 224.821 680.172 76.737 

2003-04 603.435 238.825 842.260 126.120 

2004-05 716.140 141.460 857.600 89.134 

~ R\i1ci ctft d6t"1I6JfCh ~ : 2002-03 ~ 2004-05. ....;) 

Comparative Position of Lab Reserve : 2002-03 to 2004-05 

2002-03 2003-04 2004-05 
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AID Anal oglDigital DST Department of Science and Technology 
ADA Aeronautical Development Agency DTA Differential Thermal Analysis 

(Bangalore) DUSC Delhi University South CampiJS 
ADE 

AERB 

AFM 
AJT 

Aeronautical Development Establishment 
(Bangalore) 
Atomic Energy Reg ulatory Board 
(Mumbai) 
Atomic Force Microscopy 
Advanced JetTrainer 

ECF 
ECG 
ECS 
EDP 
EFPI 

External Cash Flow 
~!!o Cardio Gram ---­

Environment Control System 
Entrepreneurial Development Programme 
Extrinsic Fabry Perot Interferometric 

AMC Annual Maintenance Contract EISCO Electronic Instrument Company (Ambala) 

AIVIU 
ARMREB 
ASIC 
BARC 
BEL 
BHEL 
BOD 
CAT 
CBRI 

CCD 
CCU 
CDRI 
CEERI 

CFRI 

Aligarh Muslim University (Aligarh) 
Armament Research Board 
Application Specific Integrated Circuit 
Bhabha Atomic Research Centre 
Bharat Electronics Limited 
Bharat Heavy Electricals Limited 
Bio-Oxygen Demand 
Combat Aircraft Trainer 
Central BUilding Research Institute 
(Roorkee) 
Charged Coupled Device 
Cardiac Care Unit 
Central Drug Research Institute (Lucknow) 
Central Electronics Engineering Research 
Institute (Pilani)' 
Central Fuel Research Institute 
(Dhanbad) 

ELCINA 

EMI 
EMS 
EMSI 
ENT 
EPR 
ESCO 
FBG 
FCCS 
FFT 
FICCI 

FIDS 
FITC 
FLiR 
FOV 

Electronic Component Industries 
Associates 
Electro MagnetiC Interference 
Energy Management System 
Electron Microscope Society of India 
Ear, Nose and Throat 
Electron ParamagnetiC Resonance 
Energy Saving Companies 
Fiber Bragg Grating 
Future Challenges in Chemical Science 
Fast FourierTransform 
Federation on Indian Chamber of 
Commerce & Industry 
Fiber I ntrusion Detection System 
Fluorescein Isothiocynata 
Forward LookiOg Infrared Radar 
Field of View 

CFTRI Central Food Technological Research FPGA Field Programmable Gate Arrays 
Institute (Mysore) GOP Gross Domestic Product 

CIMAP Central I nstitute of Medicinal and GMCH Govt. Medical College & Hospital 
Aromatic Plants (Lucknow) (Chandigarh) 

CMERI Central Mechanical Engineering GTZ GeselischaftFurTechnischeZusammenarbeit 
Research Institute (Durgapur) HAL Hindustan Aeronautics Limited 

CMRI Central Mining Research Institute HJT Hindustan Jet Trainer 

CoH 
CPYLS 

CRRI 

(Dhanbad) 
Coefficient of Haze 
CSIR Program on Youth for Leadership in 
Science 
Central Road Research Institute (New 
Delhi) 

HOE 
HRDC 
HSS 
HT/LT 
HUD 

Holographic Optical Element 
Human Resource Development Centre 
High Speed Steel 
High Tension I Low Tension 
Head Up Display 

CSIR Council of Scientific 
Research (New Delhi) 

; & Industrial HUDWAC Head Up Display and Weapon 
Computer 

Aiming 

CSV 
DAAD 
DAE 
DCGA 
DG sets 
DIC 

Cumulative Senivariogram Technique 
Deutscher AkaqemisherAustausch Dient 
Departmentof Atomic Energy 
Digital Cereal IGrain Analyzer 
Diesel Generating sets 
Differential I nterference Contact 

IARI 

ICP 
IETE 

IGEEP 

Indian Agricultural Research Institute 
(New Delhi) 
Inductively Coupled Plasma 
The I nstitution of Electronics and Tele 
communication Engineers (!\Jew Delhi) 
Indo-German Energy Efficiency and 
Environment Program 

DIT Department of I nformation Technology IHBT 
~~----------------

Institute of Himalayan Bioresource 
DNA Deoxyribose Nucleic Acid Technology ( :>alampur) 

DRDO Defence Research 
Organisation 

& Development IICB Indian Institute 
, (Kolkata) 

of Chemical Biology 

DSC Differential Scanning Calorimeter liT Indian Institute ofTechnology 

DSP Digital Signal Processing IMT Institute of 
(Chandigarh) 

Microbial Technology 
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IPMD Intellectual Property Management 
Division 

IQUA Index of the Quality of Air 
IR Infra Red 
ISAMPE Indian Society for Advancement of 

Materials 
ISSMA International Symposium on Snow 

Monitoring and Avalanche 
ISTC Indo-Swiss Training Centre (CSIO , 

Chandigarh) 
ISTIV1 Institute of Secretarial, Training and 

Management 
ITEC Indian Technical and Economic 

Corporation 
ITRC Industrial Toxicology Research Centre 

(Lucknow) 
LCA Light Combat Aircraft 
LCD Liquid Crystal Display 
LED Light Emitting Diode 
LOROP Long Range Oblique Photography 
LPG Long Period Grating 
LPT Low Power Transmitter 
LSP Limited Series Production 
M&V Measurement & Verification 
MBPS Megabits Per Second 
MOP Management Programme Development 
MEMS Micro Electro-Mechanical System 
MERADO Mechanical Engineering Research and 

Development Organisation (Ludhiana) 
MFM Magnetic force Microscopy 
MF-UFCP Multi Functional Up Frame Control Panel 
IVIIV1L Minimum Message Length 
MNE Micro and Nano Engineering 
MoU Memorandum of Understanding 
MPL Manali Petrochemicals Limited 
f-.jAL National Aerospace Laboratories 

(Bangalore) 
NCC National Cadet Corps 
NGRI , National Geophysical Research Institute 

(Hyderabad) 
NITTTR National Institute of Technical Teachers 

Training and Research 
NPL National Physical Laboratory (New Delhi) 
NPSM National Program on Smart Materials 
NSG National Security Guards (Manesar, 

Gurgaon) 
NSPTS National Seminar on Physics and 

Technology of Sensors 
NTC Negative Temperature Coefficient 
OSHA Occupational Safety Health Administration 
PAU Punjab Agricultural University (Ludhiana) 
PEAT Portable Energy AuditTools 
PGIMER Post Graduate Institute of Medical 

Education and Research 
PM Particulate Matter 

PMT 
PU 
PV1 
QA 
R&D 
RC 
RDSO 
RFIDC 
RIICO 

RIVIRS 
RRL 
RTC 
S&M 
S&T 
SAA 
SAMEER 

SASE 
SASO 
SBS 
SCAAP 

SCL 
SDMH 

SEL 
SEPM 
SOF 
SOOP 

SOP 
SPOT 
SPI 
SPL 
SPIV1 
STAI 
STM 
SWOT 

TBRL 

TGA 
THO 

Panacea Medical Technology 
Panjab University (Chandigarh) 
Product Version 
Quality Assurance 
Research & Development 
Research Council 
Research Design Standards Organisati::m 
Radio FrequencylDirect Current 
Rajasthan State Industrial Development & 
Investment Corporation Ltd. (Jaipur) 
Regional Muga Research Station 
Regional Research Laboratory 
Real Time Clock 
Service & Maintenance 
Science & Technology 
Small Arms Ammunitions 
Society of Applied Microwave Engineering 
& Research 
Snow Avalanche Study Establishment 
Social Awareness Service Organisation 
Stand By Sight 
Special CommonwE:alth African 
Assistance Plan 
Semiconductor Complex Limited (Mohali) 
Santokba Durlabhji Memorial Hospital 
(Jaipur) 
Sound Exposure Level 
Scanning Electrical Potential Microscopy 
Safety of Flight Tests 
Southern Ocean Oceanography and 
Paleoclimatology (Goa) 
Standard Of Preparation 
Single Point Diamond Turning 
Serial Peripheral Interface 
Sound Pressure Level 
Scanning Probe Microscope 
Sugar Technologists Association of India 
Scanning Tunneling Microscopy 
Strength , Weaknesses, Opportunities , 
and Threats_ 
Terminal Ballistics Research Laboratory 
(Chandigarh) 
Thermo Gravimetric Analysis 
Total Harmonic Distortion 

TMOP &M Technology Mission on Oilseeds, Pulses & 

TNPL 
TQM 
TWAD 

UFCP 
UV 
VLSI 

Maize 
Tamilnadu Newsprintand Papers Limited 
Total Quality Management 
Tamilnadu Water Supply and Drainage 
Board 
Up Frame Control Panel 
Ultra Violet 
Very Large Scale Integration 
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~~3lR -B 25 Cl1f ctT ~'Fd'lt "WIT ~ Cf)X 

¥ ~ 3fR 'Td" Cl1f 26 Rid~'It xl ~ Cl1f 31 

3PTfd" ~ ~Cll~'ld ~~ CfJ~<11' cpT ~ 
~ 3fR m ~ Cf)X tiJ+fl~d fcp-m Tfm I 

Cf)14wSOl ~~3lR~~ 3fR ~ 
q~ql\$1 'f1S01I'<lg cfi 3R'fTfd- 3"l1<1'lfGld ~ 

>If?!<11fTldI3"l1 cfi ~3"11 cpT g'lt%I'It ~Ci'lt°l cfi 

~~S3lT1 

~ 4'Mql"til 3l14)Rrta 

fiJld'i -B ~ ctT 1fWr ~ -crf ~ 14 xl 26 

~, 2004 Cf5T ~ q~ql*"Cf)T 3"lllI\iI'i fcp-m 

TJ<lT I ~ 3Rf1ffi ~ icpur, ~, ~$II~CfJ 
~ dCf)'i"'I$1 mm LR ~m<r, ~ 'Bl1'fOf, fu'Cl 
~,~ ftuTor ~ >ll '{i)q 0 I ~ 'Bl1'fOf >l f?! <:jl fTI Cil 

~ cgc;r "tiTd" >l Rl <:j'1 fTI d 13TI "Cf)T 3"11 <:jl \iI '1 fcp-m 

TJ<lT I ~ xl 'Bl1'fOf >lRl<:jl fTI Cil ~-fuR:r~ 

~ cfi ~ cfi ~ 3"l1<:jlfUJd ctT ~ ~ I 

>lRl<:jlfTICiI3TI cfi ~3TI Cf5T ~ 1,0001-, ~ 

6001- ~~ 3001- cfi ~: ~, ~~ 
~ g'lt%I'It ~ ~ ~ I ~ 3"lRlRiffi 

~~~!;!ICf) mxrfctW~xl3"ljSilRCi ~cfi 
cwl-B % ~ emf 3"ILFfT ~ cwl ~ 
-B ~ ctT ~ l'llcti Ig'i ~ cfi 3Rf1ffi ~ ~ 
~ fcRctt, ~ $11 ~ Cf) ~ ~ \iI 'f1 tiCi "'I(l(l, ~ 
~ Cf5T ~ ifr=q mcfi g'ltfCf)I'It xl g'ltx~Ci 
~Tf<:Tr I 

q~ql* cfi ~ 'lt1\ilct111 ~FcPctil Cf)lcYl\i1 

3"lftlCiIC"l cfi ~~ cfi ~"if. ~ 
. ~~ "~~ xl<T" ~ LR ~ Clj I'Cell H 

"Cf)T 311 <11 \iI '1 fcpm TJ<lT I ~ Clj I'LelIl '1 ctT fi J I d'i 

~ -B ~ 31fUcp 'f1'1tlg'il ~~~ -B 1fr 
~~ RlFcPctil ~ LR ~~IQ~n cfi ~ 
-B 3fR ~ Clj I'LelIl '1 311 <11 ft1 Ci CfJ'It q I >i "Cf)T 

~~ TJ<lT I ~ q~ql* "Cf)T 'f1S01lq'i 

~ '1 iCf) 26 Ridi'l( 2004 cpT ~~3lR 

~~ cfi ~ LR ~~ m. 3-lT. 

-qJ. i'l1\ilqGjl, ~~!;!ICf), 'lt1~1I CiCf)'i~ct1 fua-rcn 
"l'lfue-rur ~ ~ m~, 'iI o~ J Iq; ~ 
gN<f>I'It ~Ci'ltOI xl s3lT I 

GT. -qq;f ~ -4" PI~:ilICf),~~aIT c$ ~ 
tR q;-y<f~ WUT FcP4T 

"if. -qq.=f ~ (~ 9 ~ti~'It 1950, 3"I~Ci'f1'1t) 
">i" 15~, 2004 cpT c$~~lI ~$II~Cf) \iqCf)'ltOI 

x4Jld'i (x~·.~.~.3-lT) 'ilO~JIq; cfi ~ ~~!;!ICf) 

cfi ~ -B Cf>l""4~ ~ I ~ Cl1f 1969 -B 
Cf)'1 C"I Cf) ICil ~ !;! qR:l1 C"Ili xl Rh f\J:1 Cffi 3fAxt -B 
~.x:lI. <1~~~~l1972, 1974, ~ 
1978 -B Cf)lC"ICf)ICiI ~!;!q~SI"C"Ili cfi ~~qfff2;1 
CfJlcYl\il 3lfq) ~~ ~CMIC"II\YI'"'I xl ~.tcp., ~. 

tcp. ~ ~.~. (i'lI<1'I~~Cf)C"I ~~~lIRJI) ctT 
~ftllli ~ ctT I "if. ~">i" c$~"lli $61@I~cn~ 
~lIi8lc61 ~~(~), f1:IC"II'i~ xl 

1975 -B ~~"~Cf) '~' cfi ~ -B ~ cfjRlI'It 

~ FcP<:rr, ~ 13 ~, 2004 cpT ~ 
~ cfi "'f1l1<l ~ ~ $11 ~ Cf) '~' 3fR ~ -B1 ~ '1 

~cfi~~1 

~ -B 3l1:R Cf)14Cf)1C"I cfi ~~~ 
~ 3"Ilmfur \i~lJI) cfi ~ $61@I~Cf) m-m=r 
Cf)~lC"l ~ $~tj~!;!H RifGJ:{i ~ttt ~ 
qR<11 \iI '1 13"11 LR Cf>l""4 fctRrr I ~ ITc1 -B it 
~ ~fllRi~!;!I'i, \il1'1tglc -B ~ ~ xl 

«I 'ill ~ Ci ~ it ¢cnfI (~SOI 2;1 ~Cf)) cfi ~ "CfJT11 

fcp-m I "if. ~">i"~, rq C"II '1"1 -B SOl I $ CPll"ll fl 'f1 'It 

~qcYlqtjrc cYl~l~dl ~ RifGSOI ~qcYlqtjrc, 

~ ~Cf)I'f1 ~~ ti?j"1 Cf)'It 01 ~ ~ti~Cf) 

~\i11 $'1 3F~ 'f1'1t=q''i I cfi ~ 3fu-~ ~ 

1fr ~ ctT I "if. ~ x:lI.~.~.3-lT ~ 
'f1S01PciCi 'tiISOlIft1Cf) \iq~!;!<11' cfi ~ $61@I~cn~' 

LR x:lI.~.~.3lR ~ fi'ilI~Ci qR<11\il'11 LR 

~xtl 

q@lcp yfr)Qc;01 2004-05 79 



~~3ITx~~~~1 

"iT. ~ ~ ~ -B cgt9 3PJUIr ~~ ~ 
~ fcnm, ~~ -g: ,<oqillftid PI "'I ?I 01 

ffl «:11 l:R e CM~Ji:p (Yl '!~J~ qR1 t1, Rff1 ~, ~.fi 
(1979-80); ~ fcp«:(1ICf)~ol >lFcP"'I1 cpr 

«1 ill (Yl '""I, ~ qrtf t1 3ffq) Cfqj'<i cW \S, RI '<i ~ 'i , 

311,<-efti"'ll (1986); ~\SClj'<'S ~ ~~nRqM(i 
l:R $llR"'I'i 31Cf)I~41 3ffq) '<il~rfl'<i, ~ ~ 
(1981), ~ Cf)~ll eCf)'1"ICf'<i l:R ~ 

~ I~ "'I ~ l'n ~l ITI Chi ~tlT'l ~, iR 
(1997) I ~~ FclCf)I'<i ~ ~ ~1\Jj1(Yl, 

I1IR~I'<i, <L~., <T~~.\Z. cpr ~ ctRr fcnm I 

"iT. ~ ~ 40 ~tlT'l ~ >lCf)I~ld ~, 
~ filll~£I'i -B 50 d¢'1ICl?"1 "Q?f ~~, 

10~(~4,~-B6)~~,6~ 
~, 8 ~-3ffq) ~, 25 ~ 
qRoll11 m1t, 5 g«1C1?l ~ 31'CZll<l c=rm 50 ~ 
~ t9l?IT cpr ~ ~ ~.m ~ ~ 
I1llf~~f'i fcnm I ~ ~ --m<:l ti~ICf),,<ol ~ 

~~ ~l ITI c#l \3 ~1 l 11 cfi g '<~ 1'i1 R d ~ ~ c=rm 

~ 3mlN l:R (Yllilldl,,< \3~I~'i m- -m ~ I "iT. 
~ cfi ~ g"<'<=<tJI>;( ~~,~~~ %' 
: ~31I~{{),<fI~ (1979), ~~(Ylfjl31I~~'i~, ~ 
(1989), m.~.~.3lR ~CM1(Yl1v11 ~ (1992), 

~'<it1~~ ~ cpq (1993), ~ g~"<Il=J 
dl~I'1{)lql(Yl x=crof ~- 311~~t1~ (1995), 

~'<it1~~-~~ (1997,1998), ~~ 
x=crof ~ (2004) I 

"iT. ~ ~ ~ f%r Xil'<i I"'I ~ £I' j ~ 
~~iTc:<t~Fr 31T l{) ~~Cf~T~cp \Z."\S" 
e (11 Cf) ~PI cB ~H ~. \Jjl f.i "'1ft, ~ ~~\S fJ) 

eCM1(Yllf~H"<'<i . (~), ~c"<~~I(Yl Xil'<il"'l~ 

3ffq) ~ll"<cf>'i eCM1(Yl1f0i'<"<'<i (¢lI\Jj"I(Yl), ~ 

eCM1(Yl1f0i,<~ ~'<iIRi~~I'i 3ffq) ~fU\S"'II, 

~-~ eCMICf)(Yl ~+ilRi~~I'i, ~fU\S"'I'i 

fLpft1Cffi ~'<ilRi~~I'i c=rm iI~-~v11P1"'1Rll 

~,~3ffq) ~fU\S"'I'i '<~\S~'<i ~~~ 
~~~-B~~ fcpml~~~ 
~ aBr -g: ~oecY11Jl'""C ~~~~~I'i, ~ 
311C:'I~~I'i ~ 201ClC'C11 ~ qRl=Jlol'i ~ ~ 

~ Cf)~ll dCf)'1Icf5 I 

~~3lT~~ fG(ffi Cf)T ~ I~'\it~ 

,<i·lld'i ~ 30 ~, 2004 cfi 31LT'iT 45crr 

x~ f0R1 .,.=rrm 'Tm I m. ~ ~, 
\3qf.i~~ICf), ~~, ~ ~ 31CRR l:R 

~~~I 

ID. ~ ~ 'Perspectives in Signal 

Processing' Fcl~"'ICf) ~ dll'Lc<:jI'i -B Rill'i(Yl 

~l~R-ill dCf)'1"IC1?'i ~ '<i~~OI, l=J'i'I;i\Jl'i, \3qCf)>;(OI 

Fcl r<:J I'<i, ~ fch <'fll ~ ~m ~ eT?IT -B ~ 
~ ~ ~ Lfa-TI l:R~ ~I ~ 
~ \3~lg>;(OI ~ ~ ~ l'i1~lITIc#l ~ '<i1111r<:J 

~cfi~~~TfGIf~I~~-B 
~ iR" ~ \3q"'llll1 ~~ \J11'iCf)I~ cfli 

~ ¥ {illd'i PI~~ICf) "iT. LfCf'l ~ ~ ~ 
~ cpr Nilid ~~~~3TIx~ 
f0R1 ~ ~ l:R ~~ I ,<~lld'i ~ 
'<i 4? (Yl d 13lT cpr \3 c>0l ~ ~ ~~ cpgr fcp 

qctl=J l'i crtf '<i Lf) (Yl dl3lT ~~ cpr crtf -m 
~.Q, cm1fcp crtf ~ eT?IT ~ ~ ~ 

>l~ 8'1 ITI fch "'I i \3 8'1 J 11 cpT g'<~ 1'i1 Rd ~~ %' I 

~~ ~ ~ 31CRR l:R {illd'i ~ crtf 
2003-04 ~ crrftq) ftq1i ~ ~ ~ I ~ 
31RlRCfC1 gR"'Iloll RlW(Yl"'l fum 6ITi ~ 
31j'<i~d \Jl1 fc1 £II ~ -m ~ cpT ~ 
~-B~3lcP~m~~~ 
3000-3000 ~ tpl?lqRct ~~~~ I 

tI dcflfll ,(1l{11i5 Cf>T at I:q) \it ~ 

~$1IP1Cf) ~ 3fl~1r1Cf) ~~ ~ ~ 

cnf~cp rurldcOi 2004-05 80 
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~ cfi 70 t9l?IT -q 'BT1T ~ I 

\if lI9)'< 1{ ~~aTI-~ \(1 u') {01 ~ 

~ -B ~ 3lTmfuf \3qcp"!OI ~'1""llfl ~ 
~$1lfrl¢ ~ em-~~ cfi ~ 10 ~, 
2005 em-~~~ 3fl~lfT1¢ Rl¢lfl ~ 
f.iffi f.1rrq ~f?lC'5 (~), cfi m~~~ 
xf ~~3IT~ ilti ~ C'1 '1 Cf)T 311 "'1'1 \J1'1 fclRrr 
Tf<TI I ~ fl ~C'11 -B ~~3IT 8RT m c 

3lTmfuf \3 ~1 JII· ~ Rl cp ffi d cffr ~ !>n d, tTl FcP 41· 
em- ~~~Id fclRrrTf<TI I ~~-;f~ 
m- ~ r; XSlI ~ 3fR \3 q¢"!°11· cfi "fiGttoT -B 

fiJ I d'1 cfi ~ $1lfrlCf)l cfi m~~ cffr I l'I ~!;!f..fl -B 

fi l ld'1-B RlCPffid "fCfOf Rl!;!cYltSt¢ 3fR Qfc16Iffi¢ 

~ cfi ~ 3fR ilt4iI,,!Cf)I· Cf)T ~-~ 

t:::1C'11~ IflhCl? ~~~1¢~01 0 I it. ~ 
~,311~C!C!ilti, 3lRfa1~m PI~!;!lcp, ~~ 
3m=R1R~~01 ~~cffrfcp 
~~3IT cfi ilti6"'1'l l l xf ~~ -B ~ 
3lTmfuf 1:ffi"a:rur l'l ""l1 J I !;! II C'11 ~ ~ CfR-rrr I 
~ -B ~ 3 l'I"'Illl!;!IIC'1I~ cm-cr, ~~~ 
Jl l ll'1 JI"! -B~cffr~ I ~ qR"'Il\J1'1I1R 

c>flT11lT 1 .50 ~ -wm cffr (Yfl1Td" ~ I it. 
lfCr1"~, PI~!;!lcp ~~3IT -;f 3lLA ~ 
-B ~~3IT cffr ~~ 3fR ~: 
~ 3lTmfuf !>I~ ~1 fTI FcP41· 1R ~~ I it. 
~ -;f \3~lJI) cfi CllICliltil<.j~¢,,!ol cfi ~ 
iltiLf)C'1dl~4Cl? 6i1t~idRd cffr \JfT ~ ~ 
l'I~ ~1 fTI FcP "'II· cffr ~~ c#r I 

'<1~lI fCl$1l~ ~ 

¢rsn""l ~$1IP1cp \3q¢"!ol {jlld'1 -B r;'1iCl? 28 

~, 2005 em- "!lc;dI""l fct$1R ~ Cf)T 

311"'l1\J1'1 fclRrr Tf<TI I ~~ ~-~~ 
fi l ld'1 cffr !>I<tIJI!;!IIC'1I~"!>ITd": 10.00 ~ xf ~ 
1.00 ~ "dCP 31fl1 \JA"W cfi ~~ $ ~ I 

~ ~, ¢lcYI\Jj'i 3fR ~!;!ClRl~IC'1""l cfi 

cuf(lct> gffiaGol 2004--05 

~~ 31fl1 "Ci']rfdT -q fi J I d'1 cffr ~ 

!>I"'Il l l!;!IIC'1I3IT em- ~ 3fR ~$1lfrlCf)'j xf ~ 
~~ \JfT ~~ cppjT LR ~-fcrrn 
fcnm I ~ fi l ld1 -B Rl¢Rid cffr \iTI W 
!>I~ d, tTl FcP "'11 cfi "fiGttoT -B \J111 ¢ I ~ eft" ~ I 

6I"R ~"!>ITo "C!ll ~~, 3lUfa1, ~<$frlcpC'1 
fct$1R W1PT, ~ fct$1R m~, ~~I<.>f1"! -q 
"DESIGNING FOR QUIETNESS" ~ LR 

CllI\Sc<:1I'i ~ I ~~~ cfi \3Q¢"!ol'i 

cfi ~ W PI ""l.?I 01 B1WIT 1R ~~ 3fR 
Cf)gT fcp W cfi ~ -B ~ ~ af?IT cfi W1R 

~ \3q"ilI"! xf ~m- t I ~~ 
fcp f.1l:ITur l'I Pcb ""ll -B 31lCI"T\Jf ~ !>I~ ~1 tTl cf)l Cf)T 

~~ f.1l:ITur \3q"!I"d W ~;>:j?lOI cfi ~ 
~ cffr gc;AT -B ~ (Yfl1Td" ~ b1m t I 

~~ fi l ld'1 PI~!;!I¢ it. lfCr1" ~ -q ~ 
~ em i\("~Wld m SC!" "!I~""l fct$1R ~ 
cfi ~ LR ~~ 3fR Cf)gT fcp ~ $11 PI cp 

~ xf ~~~ cfi ~~ -B 311C1N¢ 

b1m t I ~ Cf)gT fcp ~ "Cflf ~~ 8RT 
em 2005 em- ~c"!~!;!I'iC'1 ~ 3lfq) flhR1Cffi 

~ fcnm Tf<TI t 3fR ~ -B ~ 30 ~ 
311 ~«I ~ '1 cffr ~ 3lfq) R cYI re Rl ~ cffr 100ctt 

~ .,.=n ~ ~, "!I~""l fct$1R ~ ~ 
311""l1\J1'1 Cf)T ~ 31R ~ ~ \JlTdT t I ~ 
~~3IT cffr ~ cffr "'I1\J1'1I3IT 1R ~ 
~ 3fR CHANGE cffr 3lLA ~ -B ~ 
tel SC!", ~ C xf ~ Core Competence, 

H xf Higher Knowledge, A xf Adaptation, N 

xf Networking, G xf Globally competitive 

3fR E xf Excellence t, ~ fi II d'1 ~ Cf)T 

311~ClI'i fcnm fcp ~ ~~3IT em-~ ili"ilI~"'I) 
1R"cY\" ~ cfi ~ 3fR ~ \3Q¢"!OI Rl'"X1I"!i -;frft1 

3fR \3 Qcp "! °I Rl 'X11'<i cfi ~ -B <iFfCI" ~ 
~ ¢ I ilti -B iltiClli5i1 frl if) I""l ~ cfi ~ ~ 
\3 f{i mxf cf)P::rcR I 
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m ~ <t ~ d<tlllCfil 3lf~ lJ.llllI(6) 

m <t m 'l-lTI'mf d<tlllCfil 3lf~ ~ (6) 

m "it 1ft ~ d<tlllCfil ~ lJ.lllli (6) 

m ~ 1ft ftffi d<tl;flCfil 3lf~ lJ.llllI(6) 

~m ~ i6-J d<tl;flCfil 3lf~ lJ.lllIl(6) 

'3it ~ fW ~ d<tl;flCfil 3lf~ ~ (5) 

~m am:am: 3l1T<ffi.Yf 9;fd <tI h'111 3lItr. lJ.ll III (5) 

m 'h'1Cfillld ftffi d<tl;flCfil ~~ (5) 

m ~ ftffi d<tl;flCfil ~~ (5) 

m fum U\lf d<tl;flCfil 3lf~ lJ.ll 111(5) 

m am: <t 'l-~ d<tl11Cfil 3lf~ ~ (5) 

m ~ ~. ~ d<tl11Cfil 3lf~ lJ.ll 111(5) 

~m 31Pffi Cfi:1lR d<tl11Cfil ~ lJ.ll III (5) 

m <t ~ «R d<tlllCfil ~ lJ.ll 111(4) 

d<tl11Cfil 3lf~ lJ.ll 111(4 

d<tl11Cfil ~ lJ.ll 111(4) 

m1f-l~~ chll f.:t <tI lJ:lf I V (1 ) 

m\illm~ d<tl"llCfil ~ lJ.ll 111(4) 

m 1f'R\ ftffi 'hll f1<t1 lJ:!f IV(1 ) 

m llWR: ftffi d<tl;flCfil ~ lJ.llllI(3) 

m ~(l'it .... ftffi d<tl;flCfil ~ lJ.ll 111(3) 

m llM U1{ d<tl;flCfil ~ lJ.ll 111(3) 

m ~ ftffi d<tl;flf:tlll'1 lJ.llll(4) 

m 'Ildli\l'1 l=iRT d<tl;flCfil ~ lJ.ll 111(3) 

m -y<ftq Cfi:1lR ~ d<tl11Cfil ~ lJ:lf 111(3) 

m ~~ d<tl;flf:tlll'1 lJ.ll 11(4) 

m twf ~ d<tl;flf:tlll'1 lJ:lf 11(4) 

m ~ ~ d<tl;flf:tlll"l lJ.ll 11(4) 

m 1ft am: 1fCJR ~I'h,,(!q"l lJ.ll 11(3) 

m 1f-I <t »1'1<:11 fd it d <tI;fl f:t Ill"l ~ II (3) 

d<tl;flf:tlll"l lJ.ll 11(3) 

d<tl;flf:t Ill"l lJ.ll 11(3) 

m~~ d<tl;flf:t Ill"l lJ.ll 11(3) 

m f?l ctl 'it'1 ftffi d<tl;flf:tlll"l 1J:tt 11(3) 

m ~ "F'\ d<tl"llf:tlll"l lJ.ll 11(3) 

d<tl"llCfil ~. ~ ~ 1(4) 

m 31hJ ~ d<tl;flCfil ~. ~"lJ:lf 1(4) 

~m ~ llRit qft. 3t1:tJ;fctf4<t1 (~) 

m~~.~ ~. (~. v,cf ~) 1w; I (v,mqt) 

m1ftm~ ~~Ill<tl (m.) l}~ I 

~m llq ~ ~ 3t1:tlfctf4<t1 

~m llq 'Icti1 ?II 

m ~ U1{ 
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sf. am: 1ft "41''iIl~ql 

m v: <t fu1:rU 

m ~~ 

m ~ <t 3IfTm 

m ";f~ Ulf 

m v: <t 1Jffi 

m am:am: sT~ 

sf. lit \-H:tlllq 

~m <lRT ~t;ffi 

m <ft <ft ~ 

m <ft <t ~ 
m ~~ 

<hllf1Cf1 

cl~lIf1Cf1 

<hllf1Cf1 

cl~lIf1Cf1 

cl~lf1Cf1 

cl~lf1Cf1 

cl~lf1Cf1 

cl~lf1Cf1 

cl~lf.:rq) 

dCfl;flCf)l 

dCfl41Cf)l 

dCfl;flCf)l 

dCfl41Cf)l 

dCfl41Cf)l 

d Cfl41 Cf)1 

lJ,1f IV(7) 

lJ,1f IV(6) 

lJ,1f IV (5) 

lJ,1f IV(5) 

lJ,1f IV(5) 

~ IV(5) 

lJ,1f IV(4) 

lJ,1f IV(4) 

lJ,1f IV(4) 

31f~ ~ (5) 

31f~ lJ,1f 11>1(5) 

31f~ ~ (5) 

31MCflHl lJ,1f 111(5) 

~~ (5) 

31fqqjffi ~ III (5 ) 

sf. ~ ~ wIT 

m ~ 311~~qlfcllll 

~m cihfqdl qffi5l1 

~m q)f-1Cf1I fti"1R;rr 

~m ~ <fih 
m efd .... ( ~ 

m~~ 

m ~ '-wft 

m-~ Cfi:Iffi 

m (I f", ....( Cfi:Iffi 

m -:qq;r ~ 

~m~m 

m am1q;- Cfi:Iffi 

cl~lf1Cf1 ~ IV(2) 


dCfi41Cf)l 31f~CfiHl lJ,1f 111(4) 


dCfi;flCf)l 31f~ 1J."tf 111(4) 


dCfl41Cf)l 3If~ ~ 111(4) 


cl ~ 1f1Cfi lJ,1f IV(1 ) 


dCfl41Cf)l 31f~ lJ,1f 111(4) 


dCfl41Cf)l ~~ 111(3) 


dCfl41f:t11l1 lJ,1f 11(4) 


dCfl;f\~11I1 ~ 11(4) 


dCfl41~11I1 lJ,1f 11(3) 


d CfI;flf1( 11I1 lJ,1f 11(3) 


dCfl;fl~11I1 ~ 11(2) 


dCfl41Cf)l -em. ~ ~ 1(3) 


dCfl;f\Cf)l ~. ~ lJ,1f 1(3) 


f.:r\ill ~ 


I ~ ~ 

sf. ~ flprr cl~ilf1Cf1 lJ,1f IV(6) 

sf. v:t:t ~ fti"1R;rr cl~lf-1Cf1 lJ,1f IV(5) 

sf. ~ v:t:t ~ cl~lf1Cf1 lJ,1f IV(5) 

m~ ~ ~ cl~lf1Cf1 lJ,1f IV(4) 

m <ft am: ~(-.lCfl( cl~lf1Cf1 lJ,1f IV(4) 

m -qqr ~ cl~lf1Cf1 lJ,1f IV(4) 

~m -a~ ~ dCfl41Cf)l 3If~ 

m 31f:tq;:ft Cfi:Iffi dCfl41Cf)l 31f~ 

lJ,1f 111(5) 

lJ,1f 111(5) 

mv:<t~ 

m 1ft <t q~lql5l1 

sf. ~ Cfi:Iffi 

~m ~~(Y1d <fih 
m f<:f'l ffm ~ 

m~1ftm 

m mtm Cfi:Iffi 

m 3Jf.wr Cfi:Iffi 

cl~lf1Cf1 ~ IV(1) 

cl~lf1Cf1 lJ,1f IV(1) 

cl~lf1Cf1 ~ IV(1) 

cl~lf1Cf1 lJ,1f IV(1) 

cl~lf1Cf1 lJ,1f IV(1) 

dCfl11Cf)1 -em. ~ lJ,1f 1(3) 

crn:. 311:tlfclMCfI 

crn:. 311:tffclF4Cf1 
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o:wf ~ 

53ft ~ <t ..n(:;HICf 

53ft ~ f~CfI'lIf'HI~ 

53ft it ~ 120(1\111 

53ft v:=r <t ~ 

53ftv:"f<tm 

53ft -q't <it (fWffi 

53ft ~ ~ "Illh'H 

-m. ~ <t ~ 

53ft~~ 

53ftm","UCf 

53ftv:<t~ 

53ft <Jilcr »tlfOfcu~ 

53ft ~ ~Cf(I\1I1 

~m ~qlqlfC'Hl ~ 

~53ft ~tU ~"UCf 

53ft ~ U"II ifi IDI1 

53ft<t-q't-:qlmt 

53ft~~ 

~ 1ft Rt.~lIq<{ ~ 

53ft litdT U1f 

~m Jfl11(1jf",,;fl ~ 

53ft~~ 

-m. -q't <t am:~ 

53ft wiffi ~ 
53ft v: ~ "tff<ffi 

53ft v:"f -q't Wffi'f 

53ft U1f mr lJffi" 

~53ft~~ 

~ ~lIfOfCfi lJ,lf IV(5) 

~ ~II fOfCfi lJ,lf IV(5) 

~~lIfOfCfi lJ,lf IV(5) 

~ ~II fOfCfi lJ,lf IV(5) 

~ ~II fOfCfi lJ,lf IV (5) 

~ ~II fOfCfi lJ,lf IV(4) 

~ ~tI fOfCfl lJ,lf IV(4) 

~ ~lIfOfCfi lJ,lf IV( 4) 

~ ~II fOfCfi lJ,lf IV(4) 

~~lfOfCfi lJ,lf IV(4) 

~~lfOfCfi lJ,lf IV(4) 

~~lrOfCfi lJ,lf IV(4) 

~~lrOfCfl lJ,lf IV(4) 

~ ~ 1rOfCfi lJ,lf IV(4) 

~~lrOfCfi lJ,lf IV(3) 

~~lrOfCfi lJ,lf IV(3) 

~~lfOfCfi lJ,lf IV(3) 

dCfl'11Cfi1 3lf~ 

~~lrOfCfi ~ IV(3) 

dCfi41Cfi1 3lf~ 

dCfi'11Cfi1 3lf~ 

dCfi'11Cfi1 3lf~ 

~~lrOfCfi lJ,lf IV(2) 

dCfl'11Cfi1 3lf~ 

dCfi'11Cfi1 3lf~ 

dCfi'11Cfi1 3lf~ 

dCfi41Cfi1 3lf~ 

dCfi;fl <til 3lf~ 

lJ,lf 111(6) 

~ (6) 

lJ,lf 111(6) 

~ (6) 

~ (5) 

lJ,lf 111(5) 

~ (5) 

lJ,lf 111(5) 

lJ,lf III (5) 

o:wf ~ 

53ft11:<t~ 

53ft ~ '--prur 

~53ft Wdhr ~ 

53ft"it~~ 

53ft~~ 

53ft-q't<t~ 

53ft~~ 

53ftm~~ 

53ft "\'ill ~ 3fV.JlJ1 

53ft am ~ "1j<ffiWf 

~53ft ~ 31?ft 

53ft~~ 

53ft~~ 

53ft v:=r rCl~CflI+<::q ' 

53ftW'(T\ll" 

53ft311R~ 

53ft litdT U1f 

53ft~~ 

53ft 11: <t 'd"hrr 

53ft ftr\lI' -m 
53ft <t ~ 11: '"WR 

53ft mftr ~ 

53ft v:'ll ~ "it "Ym<:: 

53ft <t 'U'1l 

53ft ~ ~(1CfI(I\1I1 

53ft~~ 

53ft -q'lf '(T\lI" 

~53ft~?lT ~ 

dCfi'11Cfll 3lf~ lJ,lf 111(5) 


dCfi;fiCfil 3lf~ ~ (4) 


dCfi;fi Cfil 3lf~ lJ,lf III(4) 


dCfi;fiCfil 3lf~ ~ 111(4) 


~ ~II fOfCfi lJ,lf IV( 1 ) 


dCfi;fiCfil 3lf~ lJ,lf 111(4) 


~~lIfOfCfi lJ,lf IV(1) 


~ ~II fOfCfi lJ,lf IV(1 ) 


~~lf1Cfl lJ,lf IV(1) 


dCfi;fif~llI1 lJ,lf 11(4) 


dCfi'11Cfil 3lf~ lJ,lf 111(3) 


dCfi'11Cfil 3lf~ lJ,lf 111(3) 


dCfi-nCfil 3lf~ lJ,lf 111(3) 


dCfi'11Cfi1 3lf~ lJ,lf 111(3) 


~w:R lJ,lf 11(4) 


~w:R lJ,lf 11(4) 


dCfi41Ptlll1 lJ,lf 11(4) 


dCfi '11f~ IlI1 lJ,lf II(3) 


dCfi '11f~ IlI1 lJ,lf II (3) 


dCfi41Ptlll1 lJ,lf 11(3) 


dCfi '11f~ IlI1· lJ,lf II (3) 


dCfi'1lr~llI1 lJ,lf 11(3) 


dCfi41r~llI1 lJ,lf 11(3) 


dCfi41f~llI1 lJ,lf 11(3) 


dCfi'1lr~llI1 lJ,lf 11(3) 


dCfi'11f~llI1 lJ,lf 11(3) 


dCfi'11r~llI1 lJ,lf 11(3) 


dCfi;fl Pt IlI1 lJ,lf II (3) 
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~ fcr«ft 

m-qlctTfTf 
m\ifTCf( ~ 

ihllf"li.fi lJ,1l IV(4) 

3{m~ 31f'l1Rl1 lJ,1l 111(6) 

di.fi4lCf)l 31f~ ~ (5) 

di.fi11f:tI?:l1lJ,1l 11(3) 

di.fi"tl~I?:I1lJ,1l 11(3) 

di.fi41f:tI?:l1 

~~ ~ ~ 

m f.rt;>R ~ 

m -ql 4\"l'if"l<fi.fili 

m~ct~ 

m~~ 

m~~ 

~m ~-u;ft 

di.fi4lCf)l ~. "RPf) lJ,1l 1(4) 

di.fi;fiCf)l ~. "RPf) lJ,1l 1(4) 

di.fi4lf:tI?:l1 lJ,1l 11(1) 

di.fi4lCf)l ~. "RPf) lJ,1l 1(3) 

d<t>"tlCf)l ~. "RPf) lJ,1l 1(3) 

'i.fif.:f. 6i PUf~M i.fi (v:m-qr) 

~m ~ Cf)1 m<li 

m am:~~ 
m -mor WI 
m <it -ql ?WIT 

m~ "Dffi 

~~I?:Ii.fi (m.) l}"5 II 

~~I?:Ii.fi (m.) l}"5 III 

~ "Ill {ell ~1'1 l}"5 II 

~Iffi ~ 

:qq(le1 

mGfi 

m<itct~ 

m<itct~ 

m~wn 

mm C\m 

m~~ 

m chC4(1'l11d ~ 

m~ 1ffiWf ~ 

m~~ 

m~~ 
m~~ 

mlATWI 
m~~ 

m~~ 

m~~ 

m"(l\lf ~ 

~. CfiTlf. 31f~"fliqf lJ,1l !III (4) 

~. CfiTlf. 31f~"fliqf lJ,1l III(4 ) 

~. CfiTlf. 31f~"fliqf lJ,1l III ( 4 ) 

~ iH4i.fi 31f~"fliqf lJ,1l III (3) 

~QI?:I i.fi 31f~"fliqf lJ,1l III (3) 

di.fi11ifil 31f~ lJ,1l 111(3) 

d<t>4lf:tI?:l1 lJ,1l 11(4) 

di.fi4lf:tI?:l1 lJ,1l 11(4) 

di.fi4lflll?:l1 lJ,1l 11(4) 

di.fi4lflll?:l1lJ,1l 11(4) 

di.fi4lf:tI?:l1lJ,1l 11(4) 

di.fi4lf:t 1?:I1lJ,1l 11(4) 

di.fi4lf:tI?:l1 lJ,1l 11(4) 

di.fi41~1?:I1 lJ,1l 11(4) 

di.fi4lf:tI?:l1 lJ,1l 11(3) 

di.fi4lf:tI?:l1lJ,1l 11(3) 

lJ,1l 11(3) 

m~~ 

m~~ 

m ~wfh ~ 
m 3WJT ~ 

mWfiT< ~ 

m~~ 

m~~ 

mm<\T ~ 

mWI -.;flq 

m~ 1ffiWf 

m~~ 
m ~(1(Oq m nqf 

m ~~ 
m \lICJ 1H1?:1 0 1 

di.fi11f:tI?:l1lJ,1l 11(3) 

di.fi41f:tI?:l1lJ,1l 11(3) 

di.fi4lf:tI?:l1 lJ,1l II (3) 

~ 31f~"fliqf lJ,1l III (1 ) 

di.fi4lifil ~. "RPf) lJ,1l 1(4) 

di.fi11ifil ~. "RPf) 1J.1f 1(4) 

di.fi4lifil ~. "RPf) lJ,1l 1(4) 

di.fi4lifil ~. "RPf) lJ,1l 1(3) 

di.fil1ifil ~. "RPf) lJ,1l 1(3) 

di.fi41ifil ~. "RPf) lJ,1l 1(3) 

qfuso 6l1:tlf(1Mi.fi (v:m-qr) 

~~I?:Ii.fi (m.) l}"5 I 

'i.fif.:f. 6iPtlf~Mi.fi 

~CflI{C4I(11 (v:m-qr) 
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'Jit l{lf 3{R. ~ 

'Jitv:<t~ 

-q'Jit~ 

'Jit 3Ih1 -qq;m 

'Jit~~~ 

'Jit~'Wl 

'Jit~~ 

'Jit~~ 

'Jit 3fCI(lR ~ 

'Jit 3TIR \ift<J 

'Jit 3TIR ~ 

'Jit~~ 

'Jit~~ 

'Jit~"'<R 

'Jit m v: adq 

'Jit~~ 

'Jit 3ft 1ft wm 
-q'Jit 31f.1m ~ 

'Jit~~ 

'Jitmm~ 

'Jit ~~~ 

'Jit -q~ ~ WI 

'Jit ~ "R 

'Jit <WWl ~ 

6T. ~ 'Ulff 

'Jit R"'I1d ~ 

'Jit "tfCR ~ 'Ulff 

l;llw«f'1<ti 3lf~ 

qfttia ~ aW>J<ti 1(1 

3Ti~1J1T 31ftt<tiH1 (m.) 

3Ti~1J1T 3lf~ (m.) 

3Ti'qJTJ 3lftr<6TU (m.) 

3Ti~1J1T 31ftt<tiH1 (m.) 

qfttia 3tlltJ!clN<ti 

qfttia 3tlltJ!clN<ti 

«t?I~<ti (m.) ~ 1 

qftt;o ~ 3tlltJ!clfq<ti 

«t?I~<ti (m.) "1]"6 1 

«t?I~<ti (m.) "1]"6 1 

~t?I~<ti (m.) "1]"6 1 

«t?I~<ti (m.) ~ 1 

«t?11I<ti (m.) "1]"6 1 

«t?I~<ti (m.) "1]"6 1 

«t?I~<ti (m.) "1]"6 1 

ttt?I~<ti (m.) "1]"6 1 

«t?I~<ti (m.) "1]"6 1 

«tWNi (m.) "1]"6 1 

~ (m.) "1]"6 1 

~ (m.) "1]"6 1 

~ (m.) "1]"6 1 

Cfif.Tc;a ~ 31¥1Ii\<ti 

~fcl'll)" arrqG{ 

«tH ~<ti (m.) "1]"6 " 

«t?I~<ti (m.) "1]"6 II 

-q'Jit ,illl4\d "<tih: «t?I~'li (m.) "1]"6 " 

~JJit 'llJR>1ltl "{fit ~ ~t?I~<ti (m.) ~ " 

'Jit Tim ~ «t?I~Cfi (m.) "1]"6 " 

'Jit ~ "ffiou "<tif.J• 3tlltl~fq<ti 

-q'Jit mftr "<tif.J• 3tlltlfclf4<ti 

'Jit lFfh;r ~ tt~I~<ti (m.) "1]"6 II 

'Jit¥~ «t?I~<ti (m.) "1]"6 " 

'Jit~~ ~~ 

'Jit q';f ~ ~qmH "1]"6 " 

'Jit~~ ~ <fi-;n: "1]6: II 

-q'Jit 3t'{U :qq{lm ~ II 

'Jit~~ :qqmn 

'Jit 3f[tl 'Ulff itq{H"t1 

'Jit ftrq -~~ :qqmft 

'Jit~~ :qqmH 

'Jit fiflR ~ 3lf'iWf :qqmH 

'Jit ~ 'Ulff itqmH 

'Jit ~ <t'ffi lfi'<m 

'Jit \itllq)~ .. ~ :qq{le1 

'Jitt:llf~ ~ em: "6TW 1J:tI 11(4) 

'Jit«R~ ~ em: "6WR 1J.1l 11(4) 

'Jit ~~l'ir-l ~ ~ '<fiR &Wf{ 1J.1l 11(2) 

'Jit fi\ct iii II I ~ ~ '<fiR &Wf{ 1J.1l 11(2) 

'Jit~~ ~ '<fiR &Wf{ 

'Jit \it « q I <!1 fttt?" ~ '<fiR ~ 

'Jit~~ dCfi11~1 ~. ~ 1J.1l 1(4) 

'Jit ft«m: d<ti;fl~1 ~. ~ 1J.1l 1(3) 

-q'Jit ~T\JR "<tih: d<ti;fl~1 ~. ~ 1J.1l 1(3) 
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'i'fP{ 'i'fP{~ ~ 

m~U1f f<fro ~ "fficn ~ tim ~ GfffiT ~HwN) (f.:J. ~ ~.) "1j"6 II 

m~m~ qft1iQ f.:J. ~ ~. 31N". tim ~ "ffiI1 ~~Iq<fi (f.:J. ~ ~.) "1j"6 II 

m;,f 1ft ~ ~~ (N. VI-i ~.) m aWl "tJffi ~ ~~Iq<fi (f.:J. ~ ~.) ~ II 

m~ qi- WIlt ~~ (N. VI-i. ~.) tim~~ ~~Iq<fi (f.:J. ~ ~.) ~ II 

m f.:rl:h;r ~ ~~Iq<fi (f.:J. v:ct ~.) "1j"6 I m "'R1T U1f ~~ 
m1J:ft ('fffi ~~Iq<fi (f.:J. ~ ~. ) ~ I tim <fi'it"11t1 ~ ~~Iq<fi (f.:J. ~ ~.) "1j"6 III 
m 1(-f {1'iI'[tiT 

m~qi-~ 

~~Iq<fi (f.:J. 

~~Iq<fi (f.:J. 

~ 

~ 

~.) ~ 

~.) "1j"6 

I 

I 
mmT-f ~ ~~Iq<fi (f.:J. ~ ~.) ~ III 

m~~ qft1iQ 31 PlJ;f<1 Fq <fi 
m f.ifm <\m :qq{lm 

tim ~ WIlt ~~Iq<fi (m.) ~ I 
m {1"Iql~ ~ :qq{lm 

tim~~ ~~Iq<fi (f.:J. ~ ~. ) "1j"6 I 
timmm~ d<fioflCfll ~. ~ 1J.1f 1(3) 

JJit ~ 'ifi1IR ~ ,:i61 ( ~ Cfi?l ~ 
'" 

m 3fIR 1T?T ~ ~ ~ ~ Cfi?l 31f~ 

mRffl­~ ~ ~ ~ Cfi?l ~ 

m~ ~ fiffi ~~Iq<fi ('t-i. ~ Cfi?l) ~ I 

m"ift qi­~ ~~Iq<fi ('t-i. ~ Cfi?l) "1j"6 I 

m~~TTim ~~Iq<fi ('t-i. ~ Cfi?l) ~ I 

m~ Cf11f <ffi:. 31lltff<1N<fi 

tim WR q,h: ~~Iq<fi (i.i. ~ Cfi?l) "1j"6 I 

m~~~ ~~Iq<fi ('t-i. ~ Cfi?l) "1j"6 I 

r 
Cf) III (d f21 q:) 

mRffl-~ Cf11f 

m$~ 

m <fi'ic:hl ~ 

m~~ 

tim u;ft" mu 
m~?T 

m~~ 

mmcm: ~ 

m~~ 

~~Iq<fi ('t-i. ~ Cfi?l) ~ I 

~~Iq<fi('t-i. ~ Cfi?l) "1j"6 II 

~~Iq<fi (~. ~ Cfi?l) "1j"6 II 

~~Iq<fi (.q. ~ Cfi?l) "1j"6 II 

~~Iq<fi ('t-i. ~ Cfi?l) "1j"6 II 

"q)"ml 

d<fioflCfll ~. ~ lJ:'" 1(4) 

d<fi;;ftCfll ~. ~ 1J.1f 1(4) 

d<fi ...1Cf11 ~. ~ 1J.1f 1(3) 
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/' 
W'IPf ~ 

m. 1ft. i4<t)(hl'f f-qfcfi~1 31fqq;ffi lJ,1f 111(6) 

m~6TWJf .Wlctl4\ 3lm~ lJ,1f 111(6) 

~m qnAa:t1 ~ 1'ftf"ll ~ lJ,1f III(5) 

m~~~ ~31f~ 

m~Wf m. WlID ~ti III Cfl 

m"Wl ~ m. WlID etilllCfl 

WJit ~"IlIUfI af""'lCftDI1 dCfl4\fltlll"l lJ,1f 11(4) 

m~ l1ffit lJ,1f 1(4) 

m~ l1ffit lJ,1f 1(4) 

m ~~ 1.rnR ~ lJ,1f 1(4) 

m ~"I13,~1"1 lffiYft lJ.1l I ( 4 ) 

m 'Ul{ ~ (fCfi. ~. ~ ~) wr 1(4) 

m~ {fCf). "Wr. ~ ("JfR'ft) WI 1(3) 

~m fq;;rr ~ {fCf)."Wr. ~~) WI 1(3) 

m~~ \f'ilqff~f(! lJ.1l11(1) 

~m <ffi;ft ~ dCfl oft Cf)1 ~. ~ lJ,1f 1(2) 

mq)jfu Ulf ~ 

m~ Ulf ~(~) 

m~~ ~<fWt (~) 

m~ ~ 7ftfct (v,m1ft) 

m1lH fti(i" 3lfuf?T ~ ~tilllCfl 

mU1T\'iIl mI Cfif.f. ~lID {t(i IIICfl 

m~ ~"lJRCf q;f.J. WlID ~ ti III Cfl 

mGlR ~ <Wm: (~) 

mq;wft ~ ~(~) 

m~~ <Wm: (~) 

m~~ ~(~) 

m~~ it~ (~) 

m~~ {t'hltCllcll (~) 

W'IPf ~ 

mmqy Ulf ~~ 

mUlf 3l«<fR WJf ~tilllCfl (m.) l}6" III 

m~m WlID TJTi" 

m~~ ~ TJTi" 

m~ <[Jm ~lID ~ 

m~ WlID TJTi" 
m \f'iCf)lf(lIl WlID TJTi" 

mUlf 3l«<fR (\l[f-f.) WlID TJTi" 

m~~ WlID 'Jffit 

m ~~T\'iI"'1' ~ WlID TJTi" 

m m ";fT?T WlID~ 

m 1l,,(1,,1q ~ WlID ~ 

'* ~ fW ("lfJ.) WlID ~ 
m"{Ul~ ~ ~lID ~ 

m~<mJ WlID~ 

m~~ ~lID ~ 

m~~ WlID TJTi" 

m "IefCl""« 1m" WlID ~ 

m~Uqf WlID~ 

m dtidPtl ~iR ~'hltctl(11 (~) 

~m <t(1Il(n ~ qfu ~ (v,m1ft) 

~m CflI,,'4(1 <Wm: 

m~ 'Ul{ ill Cf)1"I( 

m 1.llf ~ 'tt1 Cf)1 "I( 

m~~ illCf)1 "I( 

m~fm" ~ 

m~~ {t'hltctl(11 

m qrf\illf(!( 'tt1 Cf)1 "I( 
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~:-«. ~ 	 aa.,,~~ (~) ~ 

1. 61. \PI 1JCfirn ~ 	 aJUPiCfi 1r1 IV(7 ) 01.06.2004 

2. 61.~~ 	 aotllPiCfi 1r1 IV(6) 31.01.2001 

3. sm~~~ 	 aotllPiCfi 1r1 IV(5) 31.03.2002 

4. 61.~~~ 	 aotllPiCfi 1rf IV(5) 01.04.2002 

5. sm~-m~ 	 blPiCfi 1r1 IV(5 ) 20.04.2002 

6. sm~~w 	 aotllPiCfi 1r1 IV ( 5 ) 01.02.2003 

7. if. ~~~ 	 aotllPiCfi 1rT IV(5 ) 27.12.2002 

8. sm3lR~ 	 aotllPiCfi 1r1 IV( 4 ) 01.02.2003 

9. sm~~~ 	 aotllPiCfi 1rf IV(3) 04.02.1999 

10. sm~~ 	 aotllPiCfi 1rf IV(2 ) 01.01.2003 

11. sm~mrt~ 	 aotllPiCfi 1rf IV(2) 30.03.2003 

12. sm~~W1R 	 <:iCfi;:f)chl ~ 1r1 111(6) 01.12.2000 

13. ~sm Jil'1IJlil;:f) ~ 	 <:iCfi;:f)chl ~1r1111(6) 01.02.2002 

14. sm~fW 	 <:iCfi4lchl ~ 1r1111 ( 6 ) 07.02.2002 

15. sm~\PI 	 <:iCfi;:f)chl ~ 1r1111 (6 ) 01.08.2002 

16. ~~ffl 	 <:iCfi;:f)chl ~ 1r1111(6) 01.02.2003 

17. smil'?;~ 	 <:iCfi;:f)chl ~ 1r1 III (5) 01.07.1999 

18. ~sm~~ 	 <:iCfi;:f)chl ~ 1r1111 (5) 01 .02.2001: 

19. sm~ 	 <:iCfi;:f)chl ~1r1I1I (S ) 01.06.2001 

20. sm~fu6 	 <:iCfi;:f)chl ~ 1r1 III (5) 01.08.2001 

21 . sm ~"{I\il 	 <:iCfi41chl ~ 1r1111 (5) 26.09.2001 

22. sm~~ 	 <:iCfi;:f)chl ~ 1r1111(5) 30.12.2001 

23. ~smm~ 	 <:iCfi;:f)chl ~1r1111 (5) 06.02.2002 

24. sm~~~ 	 <:iCfi;:f)chl ~1r1111(5) 08.09.2002 

25. sm1{~~ 	 <:iCfi;:f)chl ~ 1r1111(5) 03.11.2002 

26. ~sm 3lTmT~ 	 <:iCfi;:f)chl ~ 1r1 III ( 5 ) 01.02.2003 

27. sm ~u~ 	 d~~WT 111(5) 21.03.2003 

28. saAr ~ S>,Tq1Jf ~ 	 <:iCfioilchl ~ 1r1111 (4 ) 20.04.1999 
'" 

29. 	 if.~\ilt~ <:iCfioilchl ~ 1r1 III (4 ) 24.02.1998 

30. 	 sm GU ~ (j1161ql~lll ClCfi;:f)chl ~ 1r1111 (4) 11.12.1998 

sm~~ <:i Cfl41 chl ~ 1r1 III (4) 24.05.2001 I31 
32. sm\ilt-m~' 	 <:iCfi;:f)chl ~ 1r1111(4) 01.02.2002 
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<f);~. "'f1lf aa.Uii 'Wl (w) ~ 

33. PjT -qr cfi ~ clCfl~c61 ~~ 111(4) 01.02.2002 

34. ~PjT ~ Rfm;rr clCfl~c61 ~~ 111(4) 31.03.2002 

35. PjT~~ clCfl~c61 ~~ 111(3) 03.04.2002 

36. PjT~~ 3lR'G clCfl~c61 ~~ (7) 08.12.1998 

37. PjT~~ clCfl~cA ~~ (6) 28.11.2001 

38. PjT u;:rcffi ~ clCfl~<tl ~~ (6 ) 25.02.2003 

39. PjT~~ clCfl~c61 ~~ (5) 10.07.2001 

40. ~PjT ~ cfi cnfWu clCfl~c61 ~~ (5) 26.09.2001 

41. PjT~~ clCfl~q,l ~~ (5 ) 31.03.2002 

42. PjT~cfi~ clCfl~c61 ~~ (5) 30.04.2002 

43. PjT«R~ ~1rl1l (4) 01 .01.2003 

44. PjT~-mf ~1rl11(4) 01.01.2003 

45. PjT~~ clCfl~~llj'11rl II (4) 01.04.2002 

46. PjT~~ clCfloil~llj'1 1rl1l (4 ) 01 .04.2002 

47. PjT ~"'1M clCfl~~llj'1 1rl II (4 ) 01.04.2002 

48. PjTmor~ clCfl~~llj'11rl1l (4 ) 01.04.2002 c­

49. PjTcficfi~ clCh~~llj'1 1rl1l (4 ) 01 .04.2002 

50. PjT~~~ clCfl~~llj'1 1rl II (4 ) 01.04.2002 

51. PjT~~ clCfl~~llj'11rl II (4 ) 01.04.2002 

52. PjT U1l ~ ~1rl11 (4) 03.04.2002 

53. PjTUPr~ clCfl~~llj'11rl11 (4) 07.04.2002 

54. PjT~~~ clCfl~~llj'1 1rl II (4) 16.05.2002 

55. PjT¥~~ cl Cfl~~llj'1 1rl II (4 ) 03.07.2002 

56. PjT~iW clCfl~~llj'1 1rl II (4 ) 10.07.2002 

57. PjT~'<R clCfl;fl~llj'11rl II (4) 18.07.2002 

58. PjT~~ cl Cfl~~llj'1 1rl II (4 ) 21.10.2002 

59. PjT\iFr~ dCfl~~llj'1 1rl II (4 ) 26.12.2002 

01.02.200360. PjT~iW ~1rl" (4) 

61. PjT'clRr ~ clCfl;:fl~llj'1 1rl II (4) 01.01.2003 

62. PjT~~ clCfl~~llj'1 1rl II (4) 01.01.2003 

63 . PjT~~ clCfl~~llj'11rl II (4) 01.01.2003 

64. PjT~iW clCfl;il~llj'1 1rl II (4 ) 13.05.2003 
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m:~. "'IPf ~a~l"'I ~ (w) ~ 

65. Sl.fl~fffu" \1qAl~llI01 ~ II (4 ) 01.06.2003 

66. Sl.fl~ \1Cf>~~1401 ~ II (4 ) 07.06.2003 

67. Sl.fl~~ \1Cf>oil~llI01 ~ II (4 ) 07.06.2003 

68. ~Sl.fl Fcl\llllRfI 3ACfJ.'SOH \1Cf>oil~llI01 wr II (4 ) 13.06.2003 

69. Sl.fl~fffu" \1Cf>oil~llI011rf II (4 ) 01.07.2003 

70. Sl.flm~ \1Cf>oil~llI011rf II (4 ) 29.12.2003 

71. Sl.fl~~ \1Cf>oil~llI01 ~ II (4 ) 29.12.2003 

72. Pjt1lR"*~ \1Cf>oil~llI01 ~ II (4 ) 29.12.2003 

73. Pjt3lRitwfi \1Cfioil~llI011fl1l (4 ) 29.12.2003 

74. Sl.flmcf;~ \1Cf>oil~IZlO1 "!lJ II (4 ) 29.12.2003 

75. Sl.fl\iltcf;~ \1Cf>oil~llI01 ~ II (4 ) 29.12.2003 

76. Sl.fl~~ \1Cf>oil~llH ~ II (3 ) 29.12.1997 

77. ~Sl.fl~~ \1Cf>oil~llI01 ~ II (3 ) 23.01.2000 

78. Sl.fl-qq.r~ \1Cf>oil~llI011fl11 (3 ) 14.02.2000 

79. Pjt~~ dCf>oil~llI01 ~ II (3 ) 06.11.2000 

80. Sl.fl~~~ \1Cf>oil~14"1 ~ II (3 ) 01.01.2003 

81. Sl.fl~~ \1Cf>oil~llI01 ~ II (3 ) 01.01.2003 

82. ~~m \1Cf>oil~1401 ~ II (3 ) 21.09.2003 

83. ~~m \1Cf>oil~llI01 ~ II (3 ) 22.09.2003 

84. ~~m "ilfcR ~ II (2) 18.02.2004 

85. ~~~~ \'1Cf>oilctl ~mtfi 1fl I (4) 18.09.2002 

86. Sl.fl -qr ~ ("IIPICf<fiJ/ \'1Cf>oilctl ~mtfi 1fl1 (4) 01 .10.2003 

87. Sl.fl~cf;~ !A 1111'6PI Cf> 3"fftrct>Rt 22.04.2004 

88. ~% qftt;o ~ 3"fftrct>Rt 08.02.2005 

89. Sl.fl~~ ~~~~ 3"fftrct>Rt 07.02.2005 

90. Pjt~* ~(m.)m-I 31.03.2005 

91. Sl.fl CR4Jlf Rf6 ~(m.)m-I 31.03.2005 

92. ~~~ ~(~. ~~)m-II 31.03.2005 

93. ~~~tm ~ (~. ~~)m-II 31.03.2005 

94. Sl.fl~~ ~(m. )m-II 31.03.2005 

95. Sl.fl¥~ ~ (m.)m-II 31.03.2005 

96. Sl.floWrmR ~~ 02.04.2004 
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~ 2004 - 05 c6 J'i(I'"1 ;ill~;a~an"if YfCf- H1CRt ~Hia(ol 
lR~WUT~~ Ch~·CfIT~ 

1J).-«. WfTlf ~ ~ 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

so,lt~Rr6 


so,lt~~~ 

("~:3W, ~~~"~-m, ~-qJl.:;:1RIl:R) 


so,lt~mc;J 


("~:3W CfiI~Cffi, ~~~"~-m,~-
~l:R) 


so,lt~~ 

so,ltfcrq~~ 

so,lt riCfi ~ i1=rmr 
(~,~~~"~-m, ~-~l:R) 

~so,lt~~ 

so,lt~~ 

so,lt~Rr6 

so,lt~~ 

'if. ~CfllR 
'" 

so,lt~CfilfR~..., 

so,ltm~ 

so,lt~~ 

so,lt.CfilfR~..., 

so,lt~~~ 

a~If.9Cfi 1rl IV (1 ) 

9111R"If.9Cfi ~ 

~~(ID.) 

a~IPtCfi 1rl IV(1) 

a~IPtCfi 1rlIV(l) 

~~~~ 

~Cfi;:f\ctl ~~1rlI(l) 

~ (ID.) Will 

~ (fcffi ~ "ffiqr) Will 

a~If.9Cfi 1rlIV(l) 

~,"~3U 

~(~. ~~)W: 

~(ID. )WI 

~~.~~~ 

~ ('ID.)W I 

~(m.) WI 

05.04.2004 

22.04.2004 

05.05.2004 

20.05.2004 

21 .06.2004 

28.06.2004 

20.07.2004 


. 12.08.2004 


23.08.2004 


16.09.2004 


15.10.2004 


08.12.2004 


13.12.2004 


07 .02.2005 


28.02.2005 


02.03.2005 


~ 2004 - 05 c6 ~(I~ ;ill~;a3l&an~ ;HcnH<l*1 m-/ 
~f£0Ch ~cuPl<lRl ~~ (f)1iY4'j CfIT~· 

1J).-«. WfTlf ~ ~ 

1. 

2. 

3. 

4. 
r:;
v . 

so,lt~~ 
so,lt~fu5 

so,lt~~ 

so,lt ciI<.1Fcl~< Rr6 

so,lt~fW 

~Cfi;:f\IlI~'11rl II (4 ) 

~Cfi;:f\IlI~'1 lrT II (4 ) 

~eff~ (~) 

~Cfi;:f\ctl ~ 1rl111 (6 ) 

~Cfi;:f\IlI~'11rl 11(4 ) 

30.04.2004 

30.04.200[; 

30.04.2004­

30.04.2004 

31.05.2004­
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~:~. 

6. 

7. 

8. 

9. 

10. 

11 . 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21 . 

22. 

23. 

24. 

25. 

26. 

27. 

s>.IT~~~ 

s>.IT3lR~~ 

~3lRcfi~ 

s>.IT~cfi~ 
c--. 

s>.IT~ftr5 
..:> 

~s>.IT~~ 
s>.IT~~ 

s>.IT~ftr5 

s>.IT~~~ 

s>.ITcficfi~ 

s>.IT~~ 

s>.IT5fuftr5 

m.~cfi~ 

s>.IT~ftr5 

s>.ITcfi~~ 

s>.IT~ftr5 

s>.IT¥~¥ 
~s>.IT~~ 

if.~~~~ 

s>.IT~~ 

s>.IT~~ 

s>.IT~ftr5 

9lPf ~ ~ 

a~lIPtCfl ~ IV(4) 30.06.2004 

dCfloil cfil arltfq:;ffi ~ (5) 30.06.2004 

a~lIPtCfl ~ IV (3 ) 31 .07.2004 

a~IIPtCfl ~ IV(5) 31 .08.2004 

dCfloilctl) arltfq:;ffi ~ III (6 ) 31.08.2004 

a~lIPtCfl ~ IV(5) 30.09.2004 

dCfloil cfil arltfq:;ffi ~ ( 5 ) 30.09.2004 

malT llTi 
..:> 31.10.2004 

dCfloil cfil arltfq:;ffi ~ (5) 30.11.2004 

dCfloil~14'1 ~ II (4 ) 30.11.2004 

w~ 1(4) 31.12.2004 

dCfloil cfil arltfq:;ffi ~ III (3 ) 13.01.2005 

a$1IPtq; ~ IV(6) 31.01.2005 

~llTi 31.01.2005 

dCfloil cfil arltfq:;ffi ~ (5) 28.02.2005 

dCfloil~14'1 ~ II (4 ) 28.02.2005 

dCfloil~14'1 ~ II (4 ) 28.02.2005 

~. ~~(~) 03.03.2005 

a$1IPtCf) ~ IV(4) 12.03.2005 

dCfloil~14'1 ~ II (4 ) 31 .03.2005 

dCfloil~14'1 ~ II ( 4 ) 31.03.2005 

~~ 31.03.2005 

1. ~s>.IT~~ 
(~~i~3U, ~~~,~) 

~ (-m.)w I 08.04.2004 

2. s>.IT-qr-m~ 

("~3UI~~~,~) 
18.06.2004 

3. ~s>.IT<lr.rr~ 

("~~,~~~~, ~) 
30.11 .2004 

4. s>.IT~~ 

("~;U,~~~, ~~) 
31 .01 .2005 
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1J):~. ~ ~ 

1. ~~fr.:rr~ 

2. ~~~ 

3. ~~W 

4. ~WCfilfR~ 
'" 

5. ~~~~ 
'" 

6. ~~.iT.~.~~ 

7. ~~CfilfR R 
'" 

aOillPtCfl1rlIV(l) 

aOillPtCfl1rlIV(l) 

aOillPtCfl1rlIV(l) 

aOillPtCfl1rlIV(l) 

€1Cfloilct>l~~1rlI(l) 

aOilIPtCfl1rlIV(l) 

aOilIPtCfl 1rl IV (2 ) 

04.06.2004 

21.07.2004 

20.08.2004 

20.08.2004 

08.10.2004 

01.11.2004 

20.01.2005 

q'fu~ (~) 29.09.2004 1. 

€1Cfloilct>l ~~(7) 04.02.2005 · 2. 
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