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! © 1. BACKGROUND

i )Scientific Sludies and Research Center (SSRC) is a public
autonomous institution, sponsored by the President of Syrian
Arab Republic. It was founded in 1969 at Damascus. SSRC is
devolad to the development and rationalisation of the scien-
lific rescarch related 10 applied sciences and technology.
The 1986 annual budget af SSRC was 120.000.000 Syrian pounds
with faculty strength of about 1000 persons.

it )ie 1981, the consultants Fulmer Rescarch Laboratories of U.K.
recommended ihe establicshment at SSRC of a Center for Techno-
logical Development tor carrying out : long term applicd reo-
search, producli and process development, {rsining, and
short term technical servi ..

tva Jiw 1JGG, under contractual obligation, a technological study
revort was submitied by Kombinat Veb Carl ZEISS JCNA, which
covered lechnical details for the establishment at SSRC of
optical and optome.hanical workshops at laboratory level.

1v1i)The exccution ot the project in Optics Technology areca at
SORC is included in: (i) sixth Five year ecconomic an' - ... ..
development plin- - the Syrian Arab Republic for 1the period
14986 1390; and (ii) fourth country programme of UNUDP for the
seriod 1987 1991,

7. DUTILS

The following statement, reproduced ad verbatim, has been made

in th: consultant contract by the responsible Department of UNIDO
at the llcadquarters, covering my micsion.

"HORK ASSIGNMENT. Review and assess the technological study
tor cstablicshing an oplical and mechanical workshop prepared by
the firm Carl ZF13%5; provide recommendatiors on the implementation
of the pluyne of organisation and bringing into opecration of the
estical laboratory and optomechanical workshop and organisation of
the ilat wcale production of optical! components: prepare draft

project document for 5 technical assistance progect in cooperation
wilh the Jlocal suthoritlies,
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3. RESULIS
4. Review and Ssescement of the technologic:® situdy report prepa-
red by VEB CARL ZE1SS_JFNA

Review

A dircct contruct (Value US dollars 31 500) was concluded bet-
ween LGRC and Kombinat CARL ZEISS JENA  (KCZ) on Zend October 1985
requesting KCZ to prepare compleie {echnological siudy concerning
the establishment at SSRC of optical and mechanical woerkshops suyij-

table for @anufacluring optical clements and systems in the labo-
ratory work conditions.

As o consequence, a comprecheasive technological study report

ruaning into three parts has been submitted in 198¢ by KCZ to
SRC.

Part | (246 pages) deals with the purpose of the laboratory;
definition of quality requircments of telescopes, binoculars, and
optice for iransmitter and receiver systems: optical glass quality
criteria; tolerance parameters of lenses, prisms, parallel
plates, graticules and thin fiim coatings; optical
shecets of 24 lenses, peata, roof edqe and right angle prisms and
graticule substrate, with explanation of various parameters used:
optical tooling and mountings; description of the different tech-
nelogical processes involved in ithe manufacture of precision opti-
cal elements: interfecence filters and their characterisatio":
oplical contacling technology; optical glass working machines re-
quirement, optical measuring and testing devices, their principle
operaticnal mode and performance data; image quality assessment:

recommended measuring instruments; environmental testing: work
organisalion methods: and training.

plane
specification

Part Il (133 pages + 2 drawings) deals with the cquipment and
laboratory installation proposal. The total project cost indicated

is above 4.5 million U5 dollars with break up 2s: cost of proces-
5ing michines, devices, melsuring  and test instruments, tools and
auxiliary muterials from KCZ- 7.5 million US $ 4 know how charges
for special technologics - 1.0 million US $ + cost of s5pecial test
equipment and machines from other sources - 1.0 million US ¢ 4

cost of other items for which the.prices are not indicated.

Part 111 (269 Pages) deales with prospectus documentation for
machines, measuring and test devices.




- Ascessment

The study report submitted by KCZ is very comprehensive and
contains wealth of information. It can be made use of by the
progeci in planning the layout of the optical workshops for
proper work ilow, understanding the basis of preparation of
oplicul design.data sheets, @manufactcrring technoiogy, quality
assurance and other connected technological aspects.

KCZ report may however not be suitable directly for implementa-
tion at SSRC for the folloding reasons:

i) It doecs not provide c¢nough scope for the creation of indi-
genous research and development base.

ii) The optical 2lements identified for production would not

lead to the zreation of the capability of total system de-
velopment. .

t1i)ll is consige y difficull by SSRC to mobilise financial
resources to the tune of 4.5 million US dollars.

Recommendalions om the implementation of the plans of S5SRC in
the arca of optics technoloqy

Mork performed

Pariicipated in ihe meeting helid at SSKC on 20/12/86, which
wias attended by: representative State Planning Commission,
prois-.t coordinator, Mrs. M. Kallas, and me.

The background and rationale of the project document
prepared carlier by SSRC was presented by the project coordi-
nator. The comments which were prepared earliar by the con-
sultant on KCZ contract proposal were r-.ad out to
terparts.

the coun-

SSRC team explicitly stated that the work plan of the
proposed project document may not be restricted to KCZ reo-
port. Instead, it should be formulated in a manner that ma-
ximum benefit results from the investment made. [Furthermore,
while the uitimate goal is to establish research and develop-
ment facilities for work in optical and optomechanical
fielids, but the project implementation can be so0 corceived
that o few prototypes of common optical instruments/compo-
nents are realised during the process. It was anticipated
that adoption of this approach can in the long run also make




i)

iv)

v)

visible ecoromic impact.

A study report (three volumes) prepared by KCZ for the
establishment at SSRC of “Optical and Mechanical Laboratory*
were received by me for general review and assessment.

Participated in the me.ting held at SSRC on 22/12/86, which
was attended by: Deputy Resident chresentative, UNDP; pro-
Ject coordicator, project group leader, and me.

ihe strategy to be followed for the formulation and sSup--
purt of the Proposed project was discussed.
The tentative draft project document enticled “"Ortical Tech-
nology Developnent', which was written earlier by the consul-~
tant, as a Preparatory work for the mistion, was copied to
the counterparts for internal study ang discussion. Advise
was given that the equipment ot contained therein s to be

taken only as indicative of iuirements and needed revision,
both in terms of final selection and ccst.

For assistance in the preparation of the 1ist of expendable
ard non-expendabl ¢ equipment required at the project, the
company catalogues available at SSRC were studied. The choi-
ce of suitable equipment and function of individual ilems
“ere discussed with the counterparts. ihe final list of
equipment was alge checked by Dr, T, Tarb:aar (professor in
optics at the Univergity of Damascus) and approved.

In consultation with the project <coordinator and project
group leadar, the optimum/available staff strength for the

projgect and fellowship training details were worked out, whij-
¢h are given in Annex I.

An analysis of the data presented reveals that:

At the level of enginecer/Ph.D/ M.Sc. the required staff
strength is 7. Avaitable are 5, One more s under {raj-
ning in U.K. and is expacted to join the project in Janya-
ry, 1989,

~ At B.Sc, level. Peguired- 5, Available-1, One more s
under trnining ir Canada and s expected to Join the pro-
Jeet in January, 19ug,
lechniciansg. Required- 16 . Available-3, Additionsl 4 tech-
nicians required for mechanical workshop an¢ tooling sec -
tiony can possibly be arranged by intqrnal 2obilisation at
SORC with the concurrence of the concerned Head, fropm the
mode!l warkshop of Llectronics Technology Division (ETD).




vi)

vii)

Viii

In Consultation with 1pe Project coordinator and Project
group leader, it was felt that besides fcllouship training,
for Providing agq opportunity ;p acquainting with recent deve-
lopments jj, optics tcchnology, the project document ®a3y also
tontain the clements of , Study tour for four mcabers at ge--
fior leval for two week:; duration, to the Various rescarch
design and dévclop-ent establishnents and production organ;-
sations, devoted to optical materials and optical/optoelec-
tronic instruncntation 'n a developing country |ike India.

The Composition of the study teanm can be decided by the
recponsibje National Organisations i.e, SSRC and State Plgp-
Ning Co--ission, in Consultation with UNDP .

In Consultation with the project “coordinator 8 project group
leader, the Fequirement of international experts e chief
technicyl adviser angd short term consultants; ,n¢ UN volun-
teers was closely scrutinised.vis~a~vis the needs of the pro-
Ject and incorporatcd in the document. .

)Participated in the Beeting held a¢ SSRC on 27/12/86, which
was attended by: Dr. T, Tarbardar, project Coordinator, pro-
Ject g oup leader, eng. N, Jbeiro, Mrg, M. Kallias and pme.
Minutes of the meeting were formulated,

The €onclusions Arrived at were : KCZ Feport in jtg pre-
sent form is not suitable for direct inplenentation by SSRC
because of several reasons; thae objectives of the project
should remain setting Up oplical ang optouechanical worksho-
Pi, training, prototype development and  batch Production:

Progect should receive fyj| report from SSRC  ang UNDP; ang
SSRC should foster Still closer intcraction in the project

with academic institutiors.

Upon conclusion, the participating team hag the benefit
of discussiong with Dr. A, W. Chahid, Generaj Director, SSRC
He had aigo been bricfed carlier by the Project coordinator
about the Progress of work in the project, Or. Chahid ex-
Pressed his fyj) agreement with the methodolo

ves of the Project. 1t yas further observed that the clea~
rance of the Project from ynpp should pe solicited earljest,
Preferably pot later thap 31/03/87 30 that the

work pilap
could be Pursued with Prisrity,

ix) Upon request by the counterpurts, N iavited lecturo ¢ itied

"Applied optics activities at €s1o0, Chnndigarh'

» Was deliverod
by me ot SSRC on 27/12/86 (Annex 1)

- Copies of the lecture




x)

i)

were distribuled to the auvdience. 11 was followed by interes-
ting discussion.

With view to solicit the cooperation of all concerned depart-
ments of SSRC for the work of the project, in consultation and
alongwith the project group leader, visits wore made to the
Library, Computer installation, tT0, Foundry, Céntral Mechani -
cal Horkshops (CMW), and Dimensional Metrology (DM) sections.

The library is located at the ground floor of Applied
Physice Laboratories (APL) building. Subscription is made of
reputed international journals in optics, like, Journal of the
Optical Society of America, Applied Optics, Journai of Optical
Engincering, Soviet Journal of Optics Technology, Optics Com-
munication etc. Back volumes of wome journmals and standards
books on applied optics are avaiiable.

Real time computer VAX 11/780 is installed on the first
floor of APL building. It i equipped with sufficient peri -
pherals for oplical design work. Software programmes develo--
ped by Imperial College, london, on ray tracing, optimization,

and performance analysis of optical cystems were also availa-
ble.

Electronics Laboratory (L) is presently located on the
second floaor of APL building. In consultation with the pro-
Jeet group leader, it hae been suggested 1hat this site can
be usod for housing the optical laboratories, in which case
there would not be any difficully in shifting the FL to iden-
tical premises on third floor of APL. building. ETD is housed
in healiding opposite to AL, The model workshop had some
facilities in mechanical fabrication (turning, milling, sheet
melal work, welding, carpentary, spray painting). [L[TL has set

np advanced facilities in desiqn  and fabrication of printed
circuit ioards.

lvundry, CMH, DM coctions are located adjacent to cach
other and in close proximity of AfIl., Induction melting furna-
¢ wni heat trecatment facilily were available in the foundry.
CMW 1s very well cyuipped with several lathes, milling machi -
ficu, copying machine, etc. DM section, again, g very well
equipped with profilae projector, surface roughness measurement
apparatus and other precise measuring insiruments.

Ihe mechanism of providing mechanical inputs to the project
was dincucsed with the progect coordinator, project group
teader, and other concernad counterparts. With their Jyree -

ment, 11 wae fell thaut head 1D can  be regquested 1o uusume




this responsibility.

xit1) The mcthodology of prcpuring mechanical enginccring drawings
of student smicroscope and lens mount was elaborated to the
concerned counternn . It was emphasized that efforts
should be made sych that the developed drawings carry all the
necescary detuils and do not require frequent perwonal visits
to the executing mechanical workshop for explanation of the
Job.

xii1)lhe plan of work incorporated in the project document was
divcussed in details with the progect coordinator and project
group leader and finalised .
xiv) For proper identification of the products for development,
and for aid at the transfer of technology stage, ascistance
w35 rendered to the concerned counterpart, towards compiling
statistical information of interest to the project, particu-

larly in respect of profissional scientific/optical instruy-
mcnls and raw materials.

xv) In consultation with the project coordinator - and project
group leader, cfforts were made for induction of additional
qualified scienticls and engineers from SSRC into the optics
project group particularly in respect of meeting the require-
menle of mechanica!l design and optics metrology.

xvi) in consultation with the project coordinator and project
group lecader, it was considered worthwhile to incorporate
tnto the projeci document near its completion stage, the ele-
mentls of technical cooperation in optics technology
the developing countries, particularly with the Ar - .
This will help continuyous tnter- change of informai-on and
bringing about increased 5 .. ‘1e  and  industrial
tion 7o mutual benefit.

amongst
interac-

xviit) Relevant information of interesi to the project was extrac-
ted from the fifth five year cconomic and sociel development
plan of Lhe Syrian Arab Republic for ‘the period 1981-1985.

xviiidParticipated in ti. series of meetings organised at SSRC ,
UNDI*, UNIDO, concerning the formulation of the drafi project

document for technical assistance and discussion there upon
wilh the concerned avthorities.

I - Ihe present project should be conceived ar  an institutional
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aclivity at SSRC in the sensc that the desired inpuls should

ba made available wita priority from all the concerned Divi-
stons.

The exccution of the Work Plaan should again be done in an in-
tegrated manner, since the final acceptance of the product
developed againsl the pre-set specifications is critically
dependant upon the fabricaticen of the job--parts within the
specified tolerances in each department and maintcnance of
rigid quality contrel checks at different sub-stages.

For cffcctive implémentation of the Work Plan, a separate op-
tics project group should be crecated, with optimum staff

sirenglh at different qualificalion levels, as given in Annex
i.

.

Recruiimeni aclion in respect of the vremaining additional
staff required for the optics project group should be initia-
tod urgently i.c one physicist (M.Sc.2, three B.Sc., and nine
technicians. It is an imperative requirement, since eight of
these staoff members are included in the fellowship programme
for iraining overseas.

The services of the project leader should be made available
full Lime to the optics group. He should not be loaded with
othur developmental aclivities, atl leacst till the progect
picks up tirm roots.

An inventory of the machinecs, ecquipment and mcasuring tools
svailable 1n the model workshops ot ETD, UMW, fFoundry, DM, and
optics section of AL is recommendced io be preparecd carlicst.

Ihis may include information on the points: Name of the ma-
¢thine, technicul specitications, manufacturer's name, year of
purchase, list of available parts and accessories, and general
remarke aboul its present working condition. This documenta-

tion would bz of immense help in determining the balancing
¢cquipment that should be further included in the equipment
procurement list of the present project. [t would also avoid

unncecessary duplication.

The dresemination of knowledge regarding oplics fundumentauls
and technological aspects should be urgently initiated amongst
the available faculty memberc of optics grougp. It can be
Ehrough the medium of lectures, seminars, discussions, demons-

trations, circulation of technical literature and audiovisual
presentations.
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K/ vreporli contains wealth of practical information. Etforts
can be made by senior taculty members in the optics project

group to share this knowledge pagewise with other staff «nclu-
ding the techaicians.

Frercises in lens design of simple oplical systems, say ccmen-
ted and Fraunhofer’s Ltype doublet, can also be sasily initia-

t.d, utilining the available sofiware programames and real time
computer.

Oplical tecst cquipmenl alrcady procurcd by SSRC should be pro-
perly installed and put to usec.

Aclion for tihe procurcmenti ol focometer cum optical spherome-
ter of Moller-Hedel make, for which the purchase order has
alrcady been placed by SGRC, <hould be pursued with priority.

Ffforts should be made to rubt i1nto operation the Edwards 306
Coater already available at SurC.

Since the cquipment available in DM section is of high cost
and it should maintain nominal accuracy over prolonged pe-
riocds, so as to serve as standard with which the dimensions of
ihe manufactured parts are checked, SSRC might like to consi-—
der to house it in dust trec air conditioned premises with
sdditional working spacc.

SSRE might tike to consider establishment of the additional
facilities: (i) coordinatograph in PCB laboratory. It can
slso be uced for making optical master gratings; (i) Metlal
anodising tanks in CMW for meoting surface finish require-
ments, and Ciii) Central store with good inventory of hardwa-
re, cutting tcols, solvents, compcenents etc.

furiher recommendations on the implementation of the plans of
35KE and bringing into operation in it of the optical labora-
tory and optomechanical workshop and organigsation of pilot
scale production of optical components are treated separately
in an exhaustive manner in the dratt project document (Annex

111). for brevity reasons, these are again not cited here.

Drafi Projecl Document

The draft project document 1% given at Annex J11. The same
been formulated with the completae concurrenco and discussion
the local authorities at $SKEC wnd with advice of UNUDP/UNIDO.
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Saction Recommended staff strenmh ¥ Particulars of National ataff Recommended Pellowship Training
E/P/X BS { name . Quelifioation) Age in years|®™Duration(] Place
Optical workshop - 1 Obe.id Be ko) 6 NrL, Australia
A&DB T - 6+ 6 C810, Chandigarh
1 - Yaya 5 Jo (] Bdvards/Balssrs/Hereaus Leybo)d+CSI0
Optical thin fila Attar T 10 ] cs10
Twakalna T 3o - -,
Optical Netrology 1 ) c | - 6 CARL ZE138, Sire, UX
Ahmad * Be 32 - -
Optical design & sys‘ea enginsering 2 1 Fousilli ° P 37 3 Isperial College UX/Ceroc = Prance
Bisry ** N 32 - -
Oplical * assesdly and repair - 1 Ha)abi T 28 ) €810
Oraticulation - 1 D T - 3 Oratioule 1:4, London
Kechanical design 2 - Quaider ] 3o 4 810
Hasdan ] 38 k) Institute of optios, Parie
Necharn:cal workenop and tooling 1 - Abbesi R H [ cs10
Disensional metrology * - - £ T - é Carl Zeins/Ritutoya Japan
Pouadry asd metallogreply * - - r 7 - 6 UBA/Indds
Teohnical cooperetica * - - Rousari 4 49 3 Indis, South Xoria & Japan

a B - Engineer, P-Pb.D, K-N.S0,, BS-B.So., T™~Technician,

sm Estimated age. Mot taken from records,
-+ Stulyiag physical measuresents in Canada. Expected to join the project Jan 88,

<+ Studying for Ph.D. in optical design at Reading !miversity UK. Expected to join project ia Jan 89.

o Thess sections already exist at 3SSRC,

Beace recossended staff atrength is notl indicated. Dr Housari will also serve as project coordinator.

e Project group lesder.




ANNEX 1]

APPLIED OPTICS ACTIVITIES AT CS10, CHANDIGARH «

J. PRASAD, M.Sc., Ph.D.
UNIDUO consul tant

Scientific Studies and Research Center (SSRC)
DAMASCUS

1. Introduction

The Central Scientific Ilnstruments Organisation (CS10), Chan-
digarh is one of the National Laboratory under the Council of
Scientific & Industrial Research, New Delhi. It was set up in 1958
with the primary objective of pursuing developmental activities in
instrumentation field and allied sciences.

Research, design and development in the field of optical ins-
trumentation and technology has remained as one of the wajor
thrust areas of work at CSI0 since inception. The initial efforts
were directed towards the setting up of basic technical facilities
and then gradually refining them and spreading to other domains.
As such, over the years, a good nucleus has been created both in
terms of equipment, facilities, qualified scientists and engineers
and supporting technical staff to wundertake challenging jobs at
CSID in this area of activity.

In previous years, with the primary aim of import substitu-
tion, the project work related mainly to the design and develop-
ment of classical type of optical instruments, required in varied
applications, like, education, surveying, projection systems, op-
to-medical instruments, simpler version of optical test instru-
ments, analytical test instruments, and optical modules of varied
specifications. Concentrated efforts were also made towards the
commercial utilisation of results achieved and rendering technical

consultancy to the industries for setting up commercial plants for
the manufacture of precision optics.

During the last few vears, however, the RD8D work is now gra-
dcally being emphasicsed in the areas of: optics for space and de-
fence applications, fibre optics, holography, and the advanced
versions of the classical type of optical instruments.

* Invited lecture delivered at SSRC on 27.12.1986
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In the following text, an effort is made to give a2 bird's eys
view of the facilities established and the ®major programmes of

work accoamplished or presentiy being pursued in the applied optics
field at CSIO.

2. Optica! design

Buchdahl's aberration coeffi ient methods are largely follo-
wed in the development of optical system design. Software program-
mes have been developed for: NMITF evaluation, automatic lens desi-
gn, spot diagram etc. Two microcomputers of 8 and 16 bit configu-
ration with 256K bytes and 128K bytes RAM respectively are availa-
ble. A high speed DEC-20 computer of 32 bit configuration and 256K
words core memory is also accessible to the design teaams.

The major achievements made are: design of profile projection
objectives of varied magnifications, fixed focus and zoom lenses
for close circuit television » Projection TV lens system, and amul-

ti-spectrai’ camera lenses for Indiar remote sensing earth satelli-
te.

3. Optics fabrication technology

The optical workshops are equipped with: auvtomatic lens curve
generators, conventional wmulti-spindle grinding and polishing ma-
chines of various capacity ranges, universal glass milling machi-
ne, automatic centering and edging machines, laser centering devi-
ce, avtocollimator, digital spherometer, etc.

The workshop is engaged in the fabrication of optical compo-
nents of medium to high accuracy. Some work has also bern done on
the development of off-axis paraboloidal mirrors, parabolic len-
ses, crystal optical compone ::, and plastic fresnel lenses.
Know-how has been generated an indigeneous commercial production
established of the various types of optical glass working machi-
nes, radius turning attachment, toolings and fixtures.

The efforts are presentiy being made to enhance the capabili-
ties to undertake fabrication of diffraction limited optical sys-
tems and optical elements required in coherent systens.




4. Graticulation

Infrastructural facilities for replication of metrological
gratings for rotary shaft encoders and linear scales upto 350mm

long with density of 50 Ipn: are available. HP laser interferome-

ter, Model 5528, has recently been procured for checking the accu-
racy of linear scales.

An important achievement has been the indigeneous design and
development of radial master generating engine. This can be em-
ployed for the preparation of radial patterns of desired geometry.

Efforts are being made to enhance the facilities so as to be

able to undertake the replication of linear scales of still longer
length (say upto 1.8m) to the required degree of precision.

5. Optical testing

The test facilities established enable: optical parametric
measurements, deteraination of glass constants, and evaluation of
geometrical aberrations in the visible range. The important equip-
ment available are: Clave optical test bench with accessories,
fwyman-Green interferometer, Tropel surface measuring interferome-
ter, NuZ research microscope, angle division tester etc.

For dimersional checking of precision mechanical parts, a
separate metrological inspection laboratory is set up. Major opti-
cal equipment available therein are: Universal measuring machine,
ISOMA profile progector, optical dividing head, tool room micros-
cope. Talyrond 100, micro-optic autocollimator etc.

The Department of Science & Technology, New Delhi has identi-
fied CSIO for accreditation in the area of optical/photometry tes-
ting. Efforts are currentiy being made to set up an in-house MTF
test bench facility based on knife edge scan principle, particu-
larly suited to space optics.

6. Thinfiilm technology

Infrastructural facilities for providing anti-reflection,
reflection and semi-reflection coatings have been set up. The fa-
cilities include:

Edwards 19" vacuum coating unit with modulated beam photome-
ter; HHV 19" coating piant with electron beam gun; talystep fcr
thinfilm thickness measurement; and spectrophotometer for




transmission measur ment.

A microprocessor based recording spectrophotometer suitable
for use in the spectral region 130-3000 nm with absolute specular
reflectance accessory is available.

Narrow band interference filters for visible range, circular-
ly variable neutral density filters, dichroic coatings are some of
the important jobs aiready accomplished. Concentrated effarts are
currently being made to develop the technology of fabricating mul-

ti-layer antireflection coatings suitabl- for space optics appli-
cation.

7. Holoqraphy

An underground coherent optics laboratory equipped with acti-
ve and passive vibration isolation systems having infrastructural
facilities for the development of holographic optics, holographic
and laser speckle non-destructive testing techniques has been es-
tablished. Holo-sphorical lenses, aspherics and diffraction gra-
tings were developed on dichromated gelatin and on photo-resist
recording media and further, these holo-eclements have been suc-
cessfully used for realising coherent and incoherent imaging sys-
tems. A digital laser power metor, laser speckle camera, laser
scanning micrometer and a laser communication kit have also been
developed. WNork is being pursued in the field of display hologra-
phy. The future plans relate to the development of a holographic
tyre testing equipment, an avtomatic 3-D displacement measuring
system using holographic and laser speakie techniques, commercial

holography and laser based process control and metrological ins-
truments.

8. Fibre optics

The earliier work at the Organisation was largely directed
towards the technology development of drawing optical glass fi-
bres; light guides, rigid and flexible image transmitting bundles
and multiple fibres; and the design and development of different

types of endoscopic instruments used for examination of the human
body organs.

The emphasis has, however, now shifted towards the develop-
ment of : technology of fibre optics communication systems for
short-haul applications i.e. non P&T; passive components i1.¢. con-
nectors, WOM's etc; plastic cladded silica fibres: fibre characte-
risation; and fibre splicing and termination equipment,




()

9.

lnstrumentatior

Some of the major achievements towards the design and deve-

lopaent of optical and electron optical instruments are:

»

Bubble chamber scanners. These projection systems are wused in

high energy particic physics and heip in tracing the trajectory
of the nuclear event and thereby determining the particle kine-
matics.

ARL projection units. These were developed as a substitute to
British Admirality stock and are used for training of naviga-
tors.

Infrared sighting instruments comprising of IR gunner and com-
mander periscopes, IR searchlight, and IR binoculars. The basic
design was developed by IRDL, Dehradun. CSIO helped in commer-
cial productionisation of these systems in association with an
industrial firm. These were active systens.

Projection systems for Kamorta class ships. These have been de-
veloped as per the requirement of Indian Navy and enable in dy-
namic situation, faster plotting of the coordinates of the ap-
proaching ships located within a given range ielative to the
parent ship.

Atomic Abscrption Spectrophotometer. A prototype of this instru-
ment was developed and sent to RRL, Bhubneshwar for elemental
analysis of polymetallic nodules, mined from the ocean bed by
NIO, Goa. For sequentiai elemental analysis, the facility of

inductively coupled plasma atomic emission spectrometer has been
set up.

Aerial panoramic and other types of cameras for specialised ap-
plications.

Scanning electron microscope of 300 A resolution. This was deve-
loped as a joint project in which several laboratories of the

country participated. An improved version with 70 A resolution
is under development.

Cereal grain analyser wused for simultaneous determination of
moisture, oil and protein by infrared absorption method is being

currently developed in association with Electronic System Punjab
Limited, Mohali.
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* Development of plasma dry processing systems, such as, plasma
etcher, reactive ion etcher, together with end point detector
are planned for development in the area of micro-electronics.
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deserves special consideration for the following reasons:

a - The availability of optical instruments in Syria would improve
the quality of education being imparted in the various stages
of study.

b - The manpower and the raw materials (plate glass) available in
Syria can be utilised for fabricating simple optical elements
required at school and college levels.

¢ - This will help in generating self reliance and import substi-
tution.

d - The optics technology is largely labour oriented and hand
skill dependent. This industiy can therfore provide gainful
employment to the weaker sections of the society.

e - The activity can in the long run become the focal point for
the transfer of technology to the interested entrepreneurs.
It can thus become the basis for the establis*ment of new in-
dustries through the application of advanced technology.

f - The project can provide a good basis for scientific coopera-
tion in the field of optical instrumentation and technology
amongst developing countries, particularly with Arab HWorid.

The project is included for execution in the sixth five year
economic and social development plan of the Syrian Arab Republic
for the period 1986-1990. 1t is also included in the fourth coun-
try programme of UNDP for the period 1987-1991.

D. Backaround and Justification

Scientific Studies and Research Center, Damascus

The Scientific Studies and Research Center (SSRC) is a public
autonomous institution, sponsored by the President of the Syrian
Arab Republic. It was founded at 1969 in Damascus. A branch of
SSRC dealing with avionics is established, at Aleppo.

SSRC is devoted to the development and rationalisation of the
scientific research related to applied sciences and technplogy.
It is managed by the departmental heads and board comprising of
independent distinguished scientists and engineers. The President

of the Board is the General Director, appointed by a presidential
decree.




SSRC is subdivided into:

1) Scientific Research Departments covering the fields: Electro-
nics & Applied Physics, Informatics, Mechanics, Chemistry &
Biology and Econoaics.

2) Higher Institute for Applied Sciences and Technology (HIAST).

3) Electronics technology laboratories which are equipped with
advanced facilities in printed circuits boards design, and fa-
brication.

4) Adainistrative social services, technical services, scientific
cooperation and industrial liaison sections.

The scientific & administrative staff at SSRC is about 1000 perma-
nent asmbers.

The annual budget is about 120 wmillion Syrian pounds.

SSRC has already carried out national level tasks in the
areas of : remote sensing, telecommunication, electronic data pro-

cessing, data automation in distribution circuits, and chemical
technology.

In cooperation with French educational establishments, HIAST
is already running a five year regular degree level <course in
Informatics with an annual intake of about 60 students. Upon com-
pletion of the common course for 3 years at HIAST, the students in
other streams (applied mathematics, fine mechanics, applied phy-
sics, energetics with a special emphasis on solar energy), are
sponsored for remaining courses in France. However, HIAST has
plans to gradually start these courses.

SSRC has also been involved in organisation of international
cooperation activities like, seminar sessions of the Arab School
for Sciences and Technology; exchange of researchers and foster
common researches in Linguistics and Informatics with the National
Organisations for Scientific Research, Algeria; cooperation with
European Economic Community in the areas of: remote sensing, solar
energy, computer & signal processing, optics & lasers, and lubri-

cants; and cooperation with French Organisations GEFIE, FNEGE and
AFPA in the field of education.

Center for Technoiogical Development

In response to a request from tiae Syrian Government for con-
sultant services by letter dated 30th Novesber 1984, the Overseas
Development Administration engaged Fulmer Research Laboratories
Ltd of U.K. under British aid arrangements to advise the govern-
ment on the feasibility of establishing a Center for Technological
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Development (CTD) to be located at SSRC, Damascus.

In their final report, the consultants have concluded that
there is a need for an organisation with capabilities in corporate
planning and long tera R & D to supplement the existing activities
of SSRC. It has been remarked that these new functions would ena-
ble Syria to identify world wide technological developments and
the needs of the Syrian economy in order to plan, execute and in-
dustrialise new technologies.

It has further been suggested that CTD must be involved in :
long term applied research, product and process developments,
training and short term technical services. The R & D depariment
should establish a number of technology areas as (skill centers).

Initially, some low risk projects with high probability of suec-

cess should be undertaken for generating confidence.

Technological Study Report of Kombinat VEB Carl ZEISS JENA

A direct contract (value U$ 31500) was concluded between SSRC
and Kombinat VEB CARL ZEISS JENA (KCZ) on 2nd October 1985 reques-
ting KCZ to prepare a complete technological study concerning the
establishment at SSRC of optical and mechanical workshops suitable

tor manufacturing optical elements and systems in the laboratories
work-conditions.

As a consequence, a comprehensive technological study report,
running into three parts has been submitted by KCZ to SSPC. Part
1 deals with General Remarks: Part 11 with Equipment and Labora-
tory Installation Proposal; and Part III with Prospectus Documen-
tation for Machines, Measuring and Testing Devices.

The above technological study can be made use of by the pro-
Ject in planning the lay-out of the optical workshops for proper
work flow and understanding the basis of preparation of optical

drawings, manufacturing technology, quality assurance, and connec-—
ted technological aspects.

International Trends

- ar T - v —————— . — - - -

Optical and optoelectronic instruments are extensively em-
ployed for varied applications in diverse 8reas e.g. education,
ophthalmology, endoscopy, survey, astronomical and terrestrial
applications, earth resources surveying, industrial process and

control, oceanography, avionics, medicine, etc, These are now
considered as essential tools.
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During the last two decades, there has been considerable sti-
mulation of interest in this exciting branch of physics, because
of the availability of fast electronic computers of large memory
and their utilisation for undertaking various design and process
functions; advancements in the design of transducers, detectors
and extremely low loss filters; development of wide variety of
materials transparent in different spectral regions; availability
of high power lasers; and rapid progress in fiber optics technolo-
9y, long distance communication satellite links, holography, opti-
cal image processing, etc.

Economic Background

The manufacturing industry represents only a small proportion
of the gross national productivity of Syrian economy. Further the
existing Syrian industries have been largely established on turn-
key type projects or under licence agreements from overseas. MWhe-
never new technology has been required, in most cases, it has been
brought in under fresh agreements, rather than substituted by in-
house developments. It is now increasingly felt by the State
Planning Comission that the present practice is not the appropria-
te approach and strenuous efforts should be made for the develop-
ment and application of advanced technologies in the Syrian econo-
my which can even lay the basis for new industrial activities.

In Syria there are at present no public or private sector
industry engaged in the wmanufacture of optical instruments and
systems. The requirement ofi even commonly wused instruments for
education, sighting, surveying, etc is entirely met through im-
ports. In fact this situation tends to prevail in the whole Arab
Worid and other neighbouring African countries.

Facilities Available at SSRC
The technical facilities available at SSRC, which are consi-
dered relevant to the needs of the project are now outlined.

- Nucleus of qualified National staff with advanced training in
optical instrumentation and engineering from overseas.
- Real time computer, Systime make, VAX-11/780 of 32 bits word
configu. ation and 4 Mega bytes memory with peripherals (ten in-
teractive terminals, plotter, two disk drives, tape drive and

graphical I1/0). This can be fruitfully employed in optical sys-
tem design.
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- Sof tware on ray tracing, optimization and performance analysis
of optical systeas.

- Optical test instruments, like focometer cua optical spherome-
ter, concave grating monochromator, optical bench with accesso-
ries, resolution target, interference and neutral density fil-
ters, He-Ne laser, and assorted optical components.

Foundry equipped with induction melting furnace, and heat treat-
ment facility. This can be used for casting of optical tools.

-~ Mechanical workshops equipped with lathes, wmilling, copying,

drilling, welding, bending, cutting and wood working machines.
Spray painting facility is also available.

- Dimensional metrology section which is equipped with profile
projector, surface roughness measurement apparatus, and preci-
sion measuring instruments.

- Printed circuit board, desigqn and fabrication facility. It has
been set up at advanced level and is very well equipped. A ho-

.fizontal bed, reduction camera is also available which can be
employed in graticulation work.

Keeping into view the above considerations, and the facili-
ties already available at SSRC, there is full Justification for
the establishment of the present project at SSRC. It is expected
that in the long run, through the implementation .of the present
progject, SSRC will become a focal point for the indigenous design
and development of optical and optoelectronics instruments and

subsequent transfer of technology to the interested entrepreneurs
and diffusion of expertise in the region.

E. Outputs

a) Related to Inmediate Objective "i":
1. Install and put into operation the machines and equipment
required for the establishment within SSRC of the optical
and optomechanical workshop, optical design and system engi-

neering, optical assembly and repair, and optical thin film
technology laboratories.

2. Develop the techniques of pattern making in wooden shop;
ferrous castings in foundry shop; optical tooling, jigs and
fixtures in optomechanical workshops; precision optical ele-
ments in optical workshops; and reflection/anti-reflection
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coating in thin film technology Iaboratory.
Develop the technique of replication of reticles.

Develop capabilities in optical design through the applica-

tion of avaibable real time computer and software program-
aes.

Develop systea engineering design capability which shall
comprise working out specifications of the various sub-sys-
tems against the given functional requirements.

17 SSRC staff meabers will receive overseas training in the
different fields of optical technology.

4 SSRC senior managers will upgrade their experience in ac-
quainting with modern developments in optical technology

through undertaking a study tour to industrialised coun-
tries.

Related te Immediate Objective ®"ii":

1.

2.

Design data sheets of different optical elements giving
constructional parameters together with tolerancing.
Design 1ata sheets of opticeal tooling, mounts, jigs, finxtu-

res and mechanical hardware together with tolerancing and
surface finish requirements.

Training schedules illustrating methods of fabricating opti-
cal and mechanical components to the pre-set specifications

and sub-stage inspection, final quality checks, and assem-
bly.

Train up to 100 artisans, technicians and specialists from
SSRC, industry and academic institutions through special
seminars, workshops or short term training courses.

Prototypes of optics kit, student microscope, and assorted
optical components of high precision.

Technical manuals and know-how documents of optiecs kit and
student microscope.
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F. Activities:

c For Qutput ~a":

i. The international experts will review and assess the equip-
ment already available at SSRC of their respective speciali-
sation and advise in the additional equipment to be provided
to meet the project goals.

ti. Detailed specifications and requisitions will be prepared by
the experts in consultation with the SSRC staff concerned.

tii. The equipment procured by UNIDO Headquarters will be instal-

led and put into operation under the guidance of the interna-
tional experts and consultants.

- iv. Advice and guidance w'll be provided by the international
experts and short term consultants in respect of the follo-

" wing:

- - Location of individual machine and test equipment in the exis-
ting premises.

— Service and maintenance schedi 'es o be put into practice.
-~ Staff requirement in the constituent laboratories.
=~ Upkeep and cleanliness standards to be observed.

- Work flow pattern.

v .Advice and guidance will further be provided by the interna-
tional experts in work demonstration and establishment of
required techniques in different laboratories.

vi .The international experts will prepare the training program-
mes for fellowship training to be arranged by UNIDO.

vii.SSRC management will select appropriately qualified candida-~
tes for the fellowship training overseas.

viii.The international experts in consultation with the SSRC mana-

gement will prepare recommendation on study tour programmes
to be arranged by UNIDO.
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Fer Output "b":

i .The internation~| experts will provide consultations and gui-
dance to the SSRC staff engaged in the design and developament
of specific optical systems and illustrate standard methods
of preparing design data sheets.

ii .The international staff will prepare the training programmes
and give advice and guidance in developing schedules for the
fabrication, testing , assembly, and quality assessment of
the manufactured parts.

-t

iii.The international experts/consultants will, in cooperation
with SSRC staff, organise and conduct training seminars,
workshops or short-term courses for technical persons from
industry and academic institutions on different aspects of

optics technology.

iv .ln consultation vith international experts, SSRC staff will
carry out survev of the indigenous annual requirement of op-
tics kit and student microscope for wuse in schools, colleges
and universities, establish the technical specifications,
unit cost, and functional requirements.

v .The international staff wiil provide consultation and advice
in the development of the prototypes of specified optical
instruments and components required for educational purposes.

vi .In consultation with international experts, SSKHRC staff willi

prepare technical manuals of the prototypes developed in Ara-
bic language.

vii.The international staff will provide advice and guidance in
the preparation of the know-how documents, which shall become
the basis of the transfer of technology to the industry.

G. Inputs

1. Government Inputs
The government shall, through the implementing agency, the

Scientific Studies and Research Center (SSRC), provide the follo-
wing inputs:

1.1 Personnel
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A project coordinator for maintaining liaison with UNDP and in-
ternational agencies.

A project group leader who will be responsible for the technical
execution of the work programme in consultation with the inter-
national staff deployed on the project. He will serve as the
®ain counterpart to the CTA and co-manager of the project. Upen
the scheduled departure of the CTA, he will take over the pro-
Ject management.

A co-project leader at senior level who will be responsible for
meeting the requirements of optical tooling and mechanical parts
needed in the project in accordance with the system design deve-
loped. He will coordinate such activities with the mechanical
workshop, metrology, casting shop and alse provide inputs from

the model workshop of electronics technelogy laboratories of
SSRC.

Seven senior staff members at the level of qualified engineer or
M.Sc or Ph.D who will serve as sectional project leaders.

Five graduates in science who will servs as scientific staff in
different sections.

Sixteen technicians in different technology areas. The techni-
cians will be the counterparts of the UN volunteers, who will
irain them on-the-job to enable them to operate on their own
upon departure of the UNV's.

Other supporting staff as may be required for effective project
implementation.

-2 Preaises

The international and national project personnel will be provi-
ded with adequate office accommodation in the Applied Physics
Laboratories of SSRC, with the necessary office furniture,

equipment and supplies, as well as telephone comamunication,
electricity and other utilities. Adequate hall/conference room
will be made available when needed for conducting meetings

and/or organising seminars.

Complete second floor ¢f Applied Physics Laboratories building
of SSRC, with necessary modifications shall be made available

for housing the different sections of the optics laboratory.
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- Suitable residential furnished accomodation shall be provided,
free of cost, to the six UN volunteers required for the project.

1.3 Salaries aad travelling expeases of the Natiomal Staff

The government shall continue to pay the local salaries and
appropriate allowances for all personnel sent on felliowships and
study tour during their absence abroad, in accordance with appli-
cable government rules and regulations.

Travel allowances for National preject personnel will be paid
from the regular operating budget of the Governament.

1.4 Cest sharing

The Government shall make provision for cost sharing equiva-
lent to US$ 500.000 in local currency (Syrian Pounds in cash).
This amount is included in the UNDP budget.

1.5 MNiscellanecoss

Of fice facilities, supplies and stationary, operating and
mainte. ance provisions for offices, wutilities, and office equip-

ment will be provided from the regular operating budget of the
Government.

2. UNDP/UNIDO Inputs

—— - - - -———— ——— - -

2.1 Intermatienal Staff

- Expert in optical instrumentation and 25m/m
technology (split missions:1987 4m/m;1988-1983:21ma/m)

- Short term consultant in optics fabrication (1988) 6a/m

- Short term consuiltant in thin film coating (1988) 3m/m

- Short term consultant in optical testing (1988) 3m/m

- Short term consultant in *echnical cooperation (1989) In/m

-~ UN volunteers in the areas of: optics fabrication; 126m/m

thin film coating; optical design;: optical testing,
assembly and repair; optical tooling and mechanical
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design (1988-1989 : 21 m/m each)

2.2 Trainiag

Fellowships

~ Optical workshop technology : (S fellowships of 6 30m/m
sonths each)

~ Thin film technology : (2 fellowships of 6 months I12n/m
each)

- Optical metrology : (1 fellowship of 6 months) 6a/m

- Optical design and system engineering : 3m/a

(1 fellowship of 3 months)

- Optical asseably and repair:(1 fellowship of 3 months) 3a/nm

-~ Graticulation : (1} fellowship of 3 months) 3a/m
~ Mechanical design : (2 fellowships of 3 and 4 months) In/m
~ Mechanical workshop and tooling : 6a/am

(1 fellowship of 6 months)
- Dimensional metrology : (1} fellowship of 6 months) 6 m/m
- Foundry and metallography : (1 fellowship of 6 months) 6 m/m

- Technical cooperation : (1 fellowship of 3 months). 3a/m

Study Tour

= A study tour for managerial and technical staff of the SSRC will

be organized by UNIDO upon the recommendations of the interna-
tional experts.

2.3 Equipment:

Expendable equipment USs 1397.480
Non-expendable equipment US$ 796.260
Expendable and non-expendable equipment will be provided in

accordance with the specifications Prepared by the international
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experts in consuitation with the SSRC staff.

2.4 Subceatracts
- Subcontracts of 100.000 US dollars for acquiring the know-how
and designs of optical elements, systems and machines; optical

tooling, attachaents, jigs and fixtures; master test pla-
tes/spheres and other itemas .

2.5 MNBiscellanecous:
- 30.000 US dollars to cover subscription to technical journals

and periodicals, reports and sundry expenditures.

H. Preparation of MWork Plan

A detailed Nork Plan for the implementation ot the project
will be prepared by the CTA assigned to the project in consulta-
tion with National project leader /coordinator.

This will be done at the start of the project and brought
forward periodically.

The agreed upon Nork Plan will be attached to the project

document as Annex I and wili be considered as part of that docu-
ment.

Tentative schedule of the MNork Plan is given in the
bar-chart.

I. Framework for the Effective Participation of National and
International Staff on the Project

The project activities necessary to produce the indicated
outputs and to achieve the project's immediate objectives will be
carried out jointly by the national and international staff assi-
gned to the project. The respective roles of each will be determi-
ned by their leaders, by mutual discussion and agreement, and will
comply with the respective roles of national and international
staff in accord with the established concept and specific purposes
of technical cooperation. The balance and identification of these
roles may change from time to time in accordance with changing
patterns of progress of the project.
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J. Development Support Communication

In the performance of its functions, the National project
leader/coordinator shall maintain close working relationship with
the following institutions :

- State Planning Commision, Damascus, soliciting information in
respect of the emphasis being laid in tho sixth five year Econo-
mic and Socia! Development Plan period of the Syrian Arab Repu-

blic towards establishing indigenous capacity for the manufaectu-
re of scientific/opcical instruments.

- Ministry of Higher Education & Ministry of Education soliciting
information regarding the requirement of optical instruments and

educational kits for primary, intermediate, secondary, profes-
sional, technical and normal schools; and universities.

- Central Bureau of Statistics, Damascus soliciting information
regarding the import (preferably with classification) in Syria

during the last five years of professional scientific / optical
instruments.

Industrial Testing and Research Center (ITRC), Damascus.

- Syrian Arab Standardisation and Metrology Organisation (SASMO),
Damascus.

University of Damascus, Damascus, fostering closer ties with the

Department of physics, Faculty of Sciences for meeting future
manpower raquirements and academic support.

Public sector industries, like, Syrian General Co. of Glass Por-
celain Industries, Damascus; Syrian Arab Co. for electronic in-
dustries, Damascus: General Co. for steel and iron, Hama; Gene-
ral Co. for electric motors, Llattakia ; ete soliciting informa-
tion about their product range and other relevant information.

A plan for Development Support Communication will be developed
3s an annex attached to the project document when the Work Plan
is prepared, and will be reflected in the Work Pian itself. The
plan will identify the nature of communication, its purposes,

and the nerson or groups involved in the communications.

K. Institutional Framework

The project will be executed at the Scientific Studies and

Research Center, Damascus, which is a public autonomous
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institution sponsored by the President of the Syrian Arab Repu-
blic.

L. Prior Obligations and Prerequisites

I. SSRC shall arrange completion of air conditioning, dusty proo-
fing, lighting, electical connections, compressed air connec-
tion, gas connection, cold and hotwater supply in the available
premises for housing the optical laboratories before the provi-
sion of UNDP/''NIDO inputs.

2. The Government will provide the required national staff for the
project before the provision of UNDP/UNIDO inputs.

3. The Government will ensure that the necessary facilities and
equipment are available.

4. The Project Document will be signed by the UNDP Resident Repre-~
sentative on behalf of UNDP and UNIDO.

5. National staff appointed to the project will serve in accordan-
ce with SSRC regulations.

¥. Future UNDP Assistance

The present project is to be considered as the first step
towards the establishment of a Center for Technology Develnpment
(CTD) at SSRC. Upon successful evaluation of the project uncerta-
ken six months prior to the end, in the light of achievements aa-
de, future UNDP assistance will be determined in complementary

pProjects within CTD, with the agreement of UNDP, UNIDO and the
Government.

PART 111 :

SCHEDULES OF MONITORING, EVALUATION AND REPORTS

A. Tripartite Monitoring Reviews: technical reviews

The project will be subject to periodic review in accordance
with the policies and procedures established by UNDP for monito-
ring project and programme implementation.
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B. Evaluation

The project will be subject to evaluation, in accordance with
the policies and procedures established for this purpose by UNDP.
The organisation, terms of reference and timing of the evaluation

will be decided through consultations between UNOP and the
Government.

The project will also be subject to UNIDO's internal evalua-
tion system. Specifically the project will prepare a Performance
Project Evaluation Report every 12 months after the start of ope—~

rations, preceeding Tripartite Review Meetings and a Teraminal
Report.

C. Progress and Terminal Reports

1. The Chief Technical Adviser in consultations with the national

Project Coordinator, will prepare Project Progress Reports ac-
cording to the UNDP policies and procedures. The National pro-
Ject Coordinator will prepare a final report at the end of the

project’'s implementation.

2. The experts and consul tants will prepare technical reports fol-
lowing each part of thei=missions.

3. The chief Technical Adviser will be responsible for the prepa-
ration of the Draft Project Terminal Report during the last
months of his assignment, according to UNDP policies and proce-
dures. The Executing Agency will be responsibie for the prepa-
ration and issuance of the finalized Project Terminal Report.

PART IV : BUDGETS

The budgets covering UNDP contribution and the Government

contribution to the projet are given in appendices A and B below,
respectively.
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KEY TO THE OUTPUT ACTIVITY NUMBER

Continuation sheet to Annex I

Cutput Output " Output
. activiTy sotivity ACTIVITY sotivity AeTIVITY
] Xe No hOe
Kechnical deasign
1 Building Completion Ta = 10 (Quaider) 172 Optomechanical workshop setiing
Mechaniocal design
2 Project group formation Ta -1 13 Thin fils laboratory sstiing
ject er (Bandan )
& fixtures
3 Recruitsent additional staff 7a = 12 | Optical tooling, jigw " Pattern making
(Abvasi )
Disensional metrology
4 Equipsent rezuisition Ta = 1} B (Technioian) 15 Optioal tools oasting
Foundry & Netallography
s Tender evaluation T -1 ? (Technioian) 16 Work demonstration
6 Equipeent order 7 - 13 Technical cooperation " Optioal design & wys, Eng, esction
( Housari) setting
Te=1 Pellowship : optical workshop techrology ™ Study tour 18=19 Opt. Test, Asay. & repair, sections smtting
(Ovaid) (Senior members)
a2 Optical workehop t(oelmoloa ) 8 Equipment installation 20 Optiom kit prototype Dev,
A (Technioian
=) Optiocal “'k;h‘:’;('::':w ) % CTA placement 21 Student microscops prototype development
-. ician
Tod Optical thin film & iast. dev. 9% - 1 Consultant placement 22 Assorted optioal components development
(Maya) (Optice fabrications)
Ta-5 Optical thin (ﬂl- ) 9b - 2 Censultant (Thin film ceating) 2} Reticles replication
Attar, techniocian
Ta~6 Optical metrology 9% -3 Consultant (Optical testing) 24 Technical cooperation strategy development
C (X.3¢.)
Oplical desige & ays. sngileering
Ta=T (Mousi111) 9 -4 Consultant (Technical vooperationm) 2s Writing of optics kit ssnual
Te-g | OFticel assemdly ‘(;::‘::) 10(1-6) | UX voluntesrs plecement 2 Optios kit evaluatien
3
ey Graticulation . ”“.-MM‘.‘ 1" { Optical workshop sstting 7 Student microscope evaluation




ANNEX 11

Non-expendable and expendable equipment list
A _: Non-expendable equipment

Optical workshop Machines

Total
Ser. No. Equipment Qty Price $

A.l Lens curve generator RF-15 including 1 23.250
coolant system with oil spray suction
device, LOH make or equivalent .

A.2 Universal milling machine UFM with 1 27.350
two angle milling units and coolant
system, LOH make or equivaient .

A.3 orinding & Polishing machine PM 150, 1 14.270
. 2 spindie unit, with intermediate
fittings, LOH make or equivalent .

A.4 Grinding & polishing machine PM 300, 1 17.775
2 spindle unit, mode! C with inter-
mediate fittings, LOH make or
equivalent.

A.5 Grinding & polishing machine PM 500 1 13.100
with 2 eccentric spindies and inter-
mediate fittings, LOH make or
equivalent.

A.6 Universal centering machine NG with 1 24.670
bell clamping attachement, hinged, and
coolant system, LOH make or equivalent.

A.7 Laser centering unit M2 for checking 1 20.220

. and precision cementing, complete,
LOH make or equivalent.

A.8 Glass sawing machine Type GS 300 with 1 22.175
normal accessories, DAMA make or
equivalent.

A.9 Trepanning machine with diamond impre- 1 3.000
gnated tools of various sizes and Habit
drilling attachment, DAMA make or
equivalent.




- A.10 Single spindle roughers, capacity up 4 4.000
. & to 7S mm, for use in grinding operation.
A.11 Roughing machine, double spindle 1 2.000

capacity up to 300 am for use in
grinding operation.

A.12 Electric oven with thermostat control 1 0.500
up to 150 C.
A.13 Strain viewer for glass testing 1 3.000
A.14 Deep freezer 1 1.000
A.15 Hot plate 1 0.300
A.16 Workshop tools, screw driver set, 1 0.500
spanner set, wooden hammer, files each
. etec.
-
¢ ACCESSORIES
A.1 Diamond tools for RF1 complete set 1 8.500
’ A.3,A.4,A.5)Polishing slurry tank, stainless 3 3.000

steel, capacity 15 Itrs. with pump
and cooling facility.

- Heater with thermostat 4 1.600
A.6 Collimating unit 1060 G with clutch 1 4.000
motor.
A.7 Diamond saw blade, diameter 350x1.2 mm 2 0.900
. A.8 Coolant tank 120 Itrs capacity inclu~ 1 1.000

ding one immersion pump.
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Optical Test Equipment

Ser.

B.1

Equipment

Spherical radius measuring instrument
type SPH 100, complete including dial
gauges, support, auxiliary plate and

dial gauge pins, power supply cable &
plug, DAMA make or equivalent.

Autocollimation telescope, SOmm
aperture, 200mm objective focal length
with all accessories, CARL ZEiSS make
or equivalent.

Pulfrich refractometer, PR2, with all
accessories, CARL ZEISS make or equiv.

Image collimator 30mm aperture, 200mm
focal length with all accessories,
CARL ZEISS make or equiv.

Optical test bench with collimators,
nodal slides and other accessories,
CARL ZEISS make or equivalent.

Surface measuring interferometer,
Tropel make or equivailent with
accessories.

Fringe viewer with monochromatic
source, Moller make or equiv.

Standard spectral lamps with stabi-
lized power supply, monochromatic
filters, resolution targets, pinholes,
neutral density filters.

Laser source He-Ne, 5 mw power, Spectra
Physics make or equivalent.

Set of scratch/dig samples.

Orthotest,+ 1 u, Zeiss make or
equivalent,

Qty

Total

Price $

4.200

30.000

10.000

3.000

10.000

50.000

1.000

5.000

2.000

0.500

3.000
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B.12 Optical flat 150 aam diameter, 1 1.000

B.13 Optical cube, 2 sec. accuracy 1 1.500

B.14 Optical square, 9 with adjustable 1 0.600
mount.

B.15 Optical bevel protractor 1 0.400

B.16 Spectrophotometer with test cassette 1 21.000

& reflectance accessory, Specord M40
CARL ZEISS make or equivalent.

B.17 Measuring instruments, outside micro- 1 5.000
meter, inside micrometer, floating each
carriage micrometer, vernier cal-
liper, dial indicator with magnetic
stand, height gauge, angle plate,
Tesa or Mitutoya or equiv.

Optical Thin Film Tecbnolog!

Total
Ser. No. Equipment Qty Price $
c.1 Vacuum coating plant 19~, equipped | 80.000
with electron beam gun, and water
chilling plant, with standard acce.-
sories, Edwargs or BALZERS, Heraeus-
LEYBOLD make or equivalent.
c.2 Optical thicKness measuring unit, 1 12.000
source as above.
c.3 Vapour degreaser, 150 mm diameter, 1 3.000
VIBRONICS make or equivalent,
C.4 Ultrasonic cleaner, 150 mm diameter, 1 1.500
VIBRONICS make or equivalent.
C.5 Electrostatic charge eliminator, | 1.000
SIMCO make or equivalent.
€C.6 Laminar flow clean tables, 3ft x 6ft 2 6.000
c.7 Thin film hardness tester, Edwards 1 0.500

make or equiv.




Non-expendable equipment to be 347.350
identified during the operation of the

project + provision for cost escalation,

insurance and freight charges.

Sub-total of non-expendable 796.260
equipment. (US.dollars)




B : Expendable equipment

RAN MATERIAL S/TOUOLS/ATTACHCMENTS

Ser.
No. MATERIAL TY. Price s
1 Optical giass in random size slabs

in the refractive index range 1.51-1.77
and Abbe value in the range 63.8-26.3
of the following types(Schott make

or equivalent):

-~ Boro-silicate crown 100 Kg
~ crown 100 Kgq
~ barium crown 50 Kg
- dense barium crown 50 Kg
. - dense flint 50 Kg 50.000
- flint 50 Kg
- extra dense flint 50 Kg
- double extra dense flint 50 Kg
- barium flint 50 Kg
2 - Ophthalmic glass sheets in standard 50 Kg 3.500

size, 300 x 300 x 20mm

3 - Float glass plates - in standard 30 3.500
size of 300 x 300mm of thichness each
12am, 19mm, 25mam.

4 - Abrasives (emeries 180, 220, 302, 24 Kg
302.5, 303, 303.5) 4Kg each
- cerium dioxide 5 Kg 7.000
. - carborundum 5 Kg
- AL2 03 S Kg
5 Pair of roughing, smoothing, blocking, 30 5.000

polishing tools, templates, collets,
clamping bells, Jig for lens holding
for vacuum coating, test plates.

6 Radius turning attachment 2 2.000
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12

Pair of flat tools, 300mm diameter

Blocking materials, like, pitch,
plaster of Paris.

Cleaning agents, like, benzene,
benzol, trichloroethylene, methylated
spirit, isopropyl, anhydrous alcohol,
kerosene oil, acetone, machine
cutting oil.

Polishing agents, like,
- Polishing pads, felt, cloth, wax,
teflon.

Optical cements, like,
- Canada balsam, cellulose caprate,
U.V. cement.

Thermal evaporation materials and
sources, like,

- Mg F2, Si o2, Ti 02,

-~ Inconel, molybdenum, tungsten wire.

Expendable equipment to be identified
during the operation of the project +
provision for cost escalation
insurance and freight charges.

Sub-total of expendable equipment

30 Kg
each

S Itr
each

2.000

2.000

2.500

2.000

2.000

3.500

112.480

e ———

197.480
(US.dollarsg)





