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NAM[ JAGOJ SU PRASAD, H. Sc., Ph. 0. 
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2. DUTIES 

a. Review and assess•ent of the Technological gtudy report 
preparnd by ~EU C~rl 7EISS JfNA. 

b. ~~co••endations on the i•ple•entation of the plans of ~SRC 
in lhe area of optic5 technology. 

c. Oraft project docu•ent. 

Opti•u•/available staff ~trength for the proJcct and fel
lowship training details. 

II : Applied optics activiti~s ~t f.SIO, Chandigarh. 

Ill: ~r3ft projnct docu•ent. 



r. 
" 

..--

v 
0 

-o .. 

-3·-

>Scientific Studies and ~e~earc~ Center <SSRC> is a public 
autonoaous institution, sponsored by the President of Syrian 
Ar~b Republic. It wa& founded in 1969 at Oaaa$cus. SSRC is 
•fovot.Ht to the. develop•ent ;Jnd rationalisation of the scien
tific research related lo applied sciences and technology. 
lh~ 1986 annual budgcl ~f SSWC was 120.000.000 Syrian pounds 
with faculty strength of about 1000 persons. 

>Iii l'liH, the consult.ints Ful•er Research laboratories of U.K. 
r~co••ended the establi~haent at SSRC of a Center for Tcchno·· 
logical Oevnlopacnt tor cJrr¥in9 out long t~r• applied ro
Learch, product and proc~sL d~vrl~p•ent, tr~1n1n~, and 
-. ho r r t e: r• t <:ch n i c .i I ,; er " i . ., .•. 

111 }i,. 1·J;;\;, undt-r cor1lr;1ctual obligatior., a technological !;tudy 
reoort was sub•it~ed by Koabinat Yeh Carl ZEIS~ JrNA, which 
co~ered technical details for the establish•ent at SSRC of 
optical and optoae~hJnical workshops at laboratory level • 

t~e project in Optics Technology area at ii oi)lhe ~xecution ot 
:":"i!JllC is includc:J 
dc\lr:lop•ent pl;,
l~HUi 1~90; and (ii> 
~~riod J~C7· 1991. 

~. OUT tr,.~ 

in: ( i > :o i x th f i v c: ye a r econ o • i c ;t n ! · . . . "' 

the Syrian Arab Republic for the period 
fourth country progra••e of UNUP for the 

H, c f ,; I I ow i n g !; t a t e • c r1 t , r e JI r o d u c e d <1 d v e r b a t i • , h a s b e c n •ad e 
in tt,., ;:on!>ult.int contract by the re5ponsible Oep.irl•ent of UNlDO 
dt U1e llcadquarters, covering •y •icr.ion. 

"WOUK A~~IGNMENT. Rnvinw and 3G$OS5 the technological study 
to~ c~tablishing &n optical and •echaniGal workshop prepared by 
thP. fir111 Carl Zf.15!>; providn.reco•aendatio,.s on the i•ple•enhtion 
of the "l1n~ uf organisation and ~rin9ing into oper~tion of the 
~ptic3I l.iboratory and ~pto•e~hanical workshop and organiGation of 
U1e: l·i l.d !.cale prod~ci ion of opltc;d co111r·onents: r•re1-are dr;1ft 
pr n j "c t 11ocu111 c n t f,, r a l P. c h n i c .1 I a 5 5 i G tan c • pro J e c t i n coop o r a t i on 
w i 1 h t h .~ I o c i1 I & u t t. o r i t i e !> • 
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r~t!vicw 

/\ dir·cct. cont.rdct <Value U~ dol larL 31 500) was conrluded bet
ween ~~UC and Ko•binat CARL ZEISS JLNA <KCZ> on 2end October 1985 
reque~tin9 KCZ to prepare complete technological study concerning 
Lt-.c establ i:;hment at SSrlC of optical and •echanical wcrkshops sui
t a lJ I e f or •an u fact u r i n g o pt i ca I c I em~ n t s and sys t e • s i " the I ab o -
rat or y work conditions. 

A~ a consequence, a comprchen~ivc technological study report 
runnin9 into three parts has been ~;u!>111i+ted in 1986 by KCZ to 
s~:r~c. 

Part <246 pages) deals with the purpose of the laboratory; 
definition of quality requirements of telescopes, binoculars, and 
opticL for tranL•itter and receiver syste•s: optical glass qualit~ 
criteria; tolerance parameter:; of lenses, pris•s, parallel plane 
plates, ~raticules and thin film coatings: optical s~ecification 
sheet:; of ~1 lenses, penta, roof edqe and right angle prisms and 
graticul~ Lubstrate, with explanation of various parameters used; 
optical tooling and mountings; clr.scription of the different tech
~~logical proceLses involvPd in the manufacture of precision opti
cal clements; interfc~cnre filter:; dnd their characterisatio"; 
optical L~ntacting technology; optical glass working machines re
quirement, optical measuring and testing devices, t~eir principle 
opprat1~nal 111ode and performance d~ta; image qualitt a3sessment; 
recommended mP.asuring instrumnnts; environ•ent31 testing; work 
organi~illion methods; and training. 

Part II <133 pages t ~ drawinqs) deals with the equipment and 
I a b n r ;d o r y i n s t a I I a t i o n p r o p o !di I • l h c t G t a I p r o j e c t c o s t i n d i c a t e d 
is .ibove .1_!5mi11 ion l!.f~-~.19.L!ll~ .. with break up as: cost of proces-
5inq mdchinc~, dcvicc5, mc~tiur•nq ~nd test instru•cnts, tools and 
aux1lio.ry 1110.tcrials from KCZ· L'.5 million US $ -t know how charges 
for !;pecial tcchnologie:. - 1.0 million US$• cost of special test 
c q u i p m e n t a ri d 111 a c h i n c !. f r c. m o t t1 c r !:; o u r c e !. · · 1 • 0 111 i I I 1 o n U !I $ -t 
co~t of other ito•s for which the.pritcs ~re not indicated. 

I' " r t J J I ( 2 (; 9 p a 9 c !. ) d " ;, I !. w i t h p r o r. p e c t u s d o c um e n t a t i o n f o r 
machine~, mcd~urin9 .inJ tnst rlcvicc5. 
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As£ess•ent 

1. The studv report sub•itted ~Y KCZ is very co•prehensive and 
contains wealth of infor•ation. lt can be made use of by the 
proJeci in planning the layout of the optical workshops for 
prnper wor~ flow, underst.inding the basis of prepJration of 
optic.ii dc!.ign.data sheets, mc.nu~11clr·ring technology, quality 
~ssur~nce and other ~onnected technological aspects. 

2. KCZ report may h::>wever not be suitable directly for imple•enta·· 
tion .it SSflC for the fol lo.ring reasons: 

i> It docs not provide enough scope for the creation of indi
genous research and develop•ent base. 

ii) The optical 1!le•ents identif i.?d for production 
I c .1 d t o t h e ':: r e a t i o n o f t h e c ;1 p a b i I i t y o f t o t a I 
velopment. 

would not 
system de-

11i>Jt i:-. consich: difficult. ~Y S!.alC to •obilise financial 
resources to the tune of 4.5 mi 11 ion US dollars. 

b- E~om_l!!..~~·-datjons O• the i11plemcrita~ion of the plans of SSRC in 
the ~rea of optics technolo_g_y__ 

i ) Participated in the meeting held at SSl<C 
wds attended by: represent~t1ve State 
p r o .1 . · '· t coo rd i n at or , Hrs • H • Ka I I a~ , and 

on 20/12/H6, which 
Planning Com•ission, 
me. 

The background ~nd ration~le of the project docu11ent 
prepared earlier by SSRC was presented by the project coordi
nator. £he com•ents which were prepared earli~r by the con
sultant on KCl contract proposal were r ad out to the coun
te rp .1 rt s. 

~SRC tea11 explic~ty stat.rd lh3t the work plan ~f the 
proposed project document •ay not bo restricted to kCZ re
port. Instead, it should be formulated in a •anner that ina
ximum benofit roGultG from the investment •ado. Furthtrmore, 
while the ulti•ate goal is to establish research and develop
ment fdci Ii ties for work in optic31 and opto•echanical 
f ieldL, but the project i•plcm~ntation can be 60 corceived 
that a few prototypes of common optitdl instruments/co11po
nents arc r~aliscd during the process. It waL anticipated 
lh~t ~doption of this approach can in the long run al~o m~k• 
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A study report <three volu•es) prepared by KCZ for the 
establish•ent 3t SSRC of •opt~cal 3nd Mechanical Laboratory• 
were received by •e for general revie~ and assessaent. 

ii) Participated in th~ ·~~cing held at SSRC on 22/12/86, which 
was attended by: Deputy Resident Representative, UNOP; pro
Ject coordicator, proJect group leader, and •e. 

Hie strategy to be fol lowed for the formulation and sup-
p~rt of the proposed proJect was discuss~d. 

iii> The tentative draft project document enti cled ·q_.,tical Tech
nology Development•, which was written earlier by the consul
tant, as a preparatory work for the mis~ion, was copied to 
the counterparts for internal study an~ discussion. Advise 
waL given that the equipment ;~t contained therein is to be 
t.1ken only as indicative of 1· iuire11ents ~nd needed revision, 
both in terms of final selection and c.;.;t. 

iv> For assistance in the preparation of t~c list of expendable 
ard non·expendabl~ equipment required at the project, the 
company catalogues availabl~ at SSRC were studied. The choi
ce of suitable equipment and function ~f individual items 
~nrc di5cussed with the counterparts. •~e final list of 
equipment was also checked by Dr. T. Tar~~aar <profe&~or in 
optic9 at the University of Uamascus> afid arproved. 

v) 

Jn consultation with the project coordinator and proJect 
qroup lead;Jr, the opti11u11/available staff strength for the 
project and fellowLhip training details were worked out, whi-· 
ch are given in Annex L 

An analysis of the data presented reveals that: 
At the level of engincer/l'h.U/ M.Sc. tho required staff 
strength is 7. Av&1i I able are 5. One •ore is under trai
ning in U.K. and i:; expected to join the p1·oject in J.inuar y ' J ~H.I ~l • 

-- /\ t fJ • Sc • I e v e I • r• (' ~ u i r e d · ~' • /\ v a i I ab ! e -- 1 • 
uniter training ir: Can:ida anJ is expected to Join One 
JCct in J;inu&try, 19110. 

1 c c h ,, i c i an !; • r~ e q u i r e d · J Ei • A v a i I a b I c - ?I • Ad d i t i o n ii I 4 t e c h -
nici~n~ iequircd for mechanic~! work:;hop a~d t~oling sec
tion~ Citn po~siblt be ilrrilnged by int~rnal •obilis~tion at 
SGUC ~ith th6 concurrcncn of the concerned Head, from tht 
model ~?rkshop of [lcctronics Tec~nologv Oivision <ETO>. 

mo re is 
the pro-
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••> Jn consultation with the proJcct coordinator and proJ•ct 
••ouo leader, it was felt that bosides fellowship training, 
for providing an opportunity in acquainting with recent deve
lopocnts in optics technology, the project docuocnt •ay also 
contain the clements of a studv tour for four •e•bcrs at se-
nior level for two week~ dur~tion, to the va~ious research 
dcsigr. and dCvelopoent est.bl ishocnts and production organo
sations, dovoted to optical •aterials and optical/optoelec
tronic instru•cntation in a developing country like India. 

The co•position of the study tea• can be decided by the 
re~ponsible National Organisations i.e, SSRC and State Plan
ning Co••ission, in consultation with UNOP. 

•iil In consultation with the project ·coordinator & project group 
leader, the requircocnt of international ••port• i.e chief 
lcchnicol adviser and short lcro consultants; and UN •olu~
toers was closely scrutinised vis··a··vis the needs of lhe pro
ject and incorporated in the docu•ent. 

viiilParticipaled in the ••cling held at SSRC on 27/12/86, which 
was attended by: Dr. T. Tarbardar, project coordinator, pro
ject group leader, cng. N. Jbciro, Hro. H. Kallas and ••· 
Hinutes of the •eeting were for•ulatcd. 

The <oncluoions arrived at were : KCZ roport in its pre
sent fora is not suitable for direct iapJeoentation by SSRC 
bcc•use of •everaJ rcaso1s; tho objectives of the project 
should ••••in setting up optical and optooechanicaJ worksho
P•, lroining, prototype developoent and batch production; 
proJect should receive full report fro• SSRC and UNDP; and 
SSUC should foster •Ii II <loser interaction in the project with acade•ic institutiors. 

Upon conclusion, the participating teao had the benefit 
of di•••••ions Nith Dr. A. W. Chahid, General Director, SSRC. 

He had al&o been brief•d earlier hy lhe project coordinator 
•bout the progreos of work in the P••Ject, Dr, Chahid ex
pressed his full agreeOonl with the ••thodology and •bJecti
•es of tho project. It wao further •b•erved that the clea
ran,. of He project froo UNJ>I• •hould be solicited earliest, 
P••f•r•bly not later than 31/03/87 se that the Nork plan 
tould be pur£ued with pri~rity. 

ix) Upon request by the •ounterparts, an i,1vited Jocturo • :itted 
"Applied optics activities at CSIO, Ch,,ndigarh", was deJ1vorod 
by•• at SSRC on 27/12/86 CAnnox Ill. Copies of the lecture 
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It was followed by interes-

•> With view to solicit the coopc?ration of all concerned depart
•ents of SSRC for the work of the project, in consultation and 
alongwith the project group leader, visits wore cade to the 
Library, Coaputer installation, Ero, Foundry, Central Mechani
cal Workshops <CMW>, and Oiaensional Metrology <OM> sections. 

II j ) 

ThP. I ibrary is locab~d at the ground floor of Applied 
Ph~sic~ Laboratories <APL> building. Subscription is •ade of 
repub~d international Journals in optics, like, Journal of the 
Optical Society of A•erica, Applied Optics, Journal of Optical 
En9inr.P.ring, Soviet Journal ot Optics Technology, Optics Co•
aunication etc. Back volu•es of Loae journals and standards 
books on applied optics are avaiiable. 

Real ti•e coaputcr VAX IJ/780 iL installed on the first 
f I o or of AP l bu i I d i n g • I t i ?i e q u i pp e d w i th s u ff i c i en t per i -
phcrals for optical deLign work. Software progra••es ~evelo
ped by ll1perial College, london, on r.1y tracing, optiaization, 
and ~erfor•ance analysis of optical syste•s were also availa
b I e • 

Electronics lahoratory ([L > iL presently located on the 
:>econd floor of APL bui 1,1in9. In cons1Jltation with the pro
J <' c t g r o u p I e a d e r , i t h a !. b e c> r1 s u 9 g c. s t e d t h a t t h i s L i t e c a n 
b~ o5e~ for housing thP. optical laboratories, in which C;)se 
th~r• would not be any difficulty in shifting the fl to iden
tic.11 pre•ises on third floor of l\PI. building. fTO is housed 
i n h , • ii 1 d i n g o p p o s it P. t o I\ I' I • 1 h c 111 o d e I w o r k L h o p h a d !. o • e 
f .1 c i I i t i e 5 i n • e ch an i ca I fa b r i c ;1 t i on ( t •J r n i n g , • i I I i n g , she e t 
111 e i 11 I w o r k , w e I d i n g , c a r p c n t a r y , ~. r' r a y p a i n t i n g ) • C. T l. h a !. s e t 
11 p .111 v .) ri c c d f a c i I i t i e !i i n ,1 r. ·; i ~ n .1 n d f a b r i c a t i on o f p r i n t e d 
c i r cu i t i· .:> 11 rd s; • 

r .... ndry, CHW, OM LC!Ction!: ;ire located ad.1acent to each 
othnr anil in clo!ie pro11ii;iity of /\PL. lnd1Jction 111eltinq furna
c r· .. '' ,) h e;, t t r ca h1 en t f •• c i I i t y w c re iJ v a i I ab I e i n t he f o u n dry • 

CM W r s v e r y we I I e: ., ,, 1 p p n d w i t h s f! v e r :J I I il t h e s , • i I I i n g 111 a c h i · 
ric:., cul'ving &achine, etc. DH !.c,tion, again, i!i very wel I 
equippnil with profiln proJector, s11rface roughness •ea~ure111ent 
ii p I';, r a tu:; and o t he r f' rec i !> e m r" !.t• r i n g i n s t r u 11 e 11 t & • 

rbe mechJnis• or providing mechJnical inputs to the project 
W4!. di!.C&J~!.<'d with the prOJ<?ct coordinator, proJect group 
leJrler, dnd other concernn1I countcrpdrts. With their Jgree-

111 e " t , I t .., iJ !o f e I i th i.I t he "d , . I rJ c ., n "e r e" u t? !i t c d t u ... !. !. 1111 e 
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this rcsponsibi lily. 

~ii) The acthodology of preparing mechanical engineering drawings 
of student Micro~copc anJ len~ •ount w~s el3bor3ted to the 
concerned countcrp~ It was e•phasi1ed that efforts 
~houlJ be •ade ~uch that the developed drawings carry all the 
n~c:e!.~4'ry dctC1i Is c.otl do not require frequent per:.onal visits 
t., the executing mechanical workshop f~r explanation of the 
J 0 t.. 

x 1 i i > ll-, •~ 1.i <&n o f w o r k i n c o r p o r a t c d i n t h e I' r o j e c t d o c u • e n t w a s 
,Ji·;cussed in det3ils with li1r. project coordinator and project 
9 r <• u r• I e a d e r a n d f i n a I i s r. d • 

xiv) ror proper identification of the products for developaent, 
and for aid at the tr~nsfer of technology stage, asListance 
w:'ls rendered to the concerned counterpart, tow.ird:; co•pi I ing 
~tatist1cal information of interest to the project, particu
larly in respect of prof~s~ional scientific/optical instru
ments and raw •aterials. 

xv) Jn consultation with the project coordinator· and project 
gro~p IQader, efforts were made for induction of additional 
qualified scientists ilnd engineers fro• SSRC into the Ofltics 
proJect group particularly in respect of •eetin9 the require
•~nlL of aerh~nical design and optics •etrology. 

x v i } i n ( o n ~• u I t a t i on w i th th e p r o .I e c t c o o r d i n a t o r a n d p r o j e c t 
group leader, it was consider~d worthwhile to incorporate 
into the project document near its completion stage, the ele
ments of technical cooperation in optics technology ilm~ngst 
t t, .~ de v e I op i n g co u n tr i e ~ , part i cu I ;1 r I y w i th th P. Ar · · · 
T t, i !; w i I I t\ e I p c o n t i n u o u !. i n t e r - c h ii n g e o f i n f o r 11 a 1. • o n a n d 
bringing about incre:i5P.d:; :1c and in.Ju:>trial interac
tion io.- nautu;d licnef it. 

xvii) r~clt>v;1nt information ot 
tl'?•I from the fifth five 
1• I ;, n c. f t he S v r i an A r ii h 

interest to the project wa!. extrac-
yP.:ir ccono•ic and sociel development 
f{epubl ic for ·the period J961- J9U5. 

xviii>Participatod in li ..... ~crie-; of 11ceting:; organi5ed at Sf,RC, 
IJNDP, UNIDO, concerning the for•ulation of the draft vroject 
d~cumP.nt for tcchnic:)I ~5~i~tance nnd di5cu:;~ion there upon 
with the concerned authorities. 

I · lhc bre~cnt vroJcct ~hould ~e conceived as an inLtitutional 
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activity at SSRC in the scnLr that the 
b~ 11~Je availablo witn priority fro• all 
sions. 

desired 
the 

inputs should 
concerned Oivi-

lhc execution of the Work Pia•• should again be dor1c in an in·· 
tc~r~tcd •anner, since the fin~I ~cceptance of the product 
de~~lo~ed against the pre··set specifications is critically 
cl e pc n •I•"? n t upon the fa hr i ca t i c. n of the J ob·· parts w i th i n the 
spccif ierl tolerances in each department and aaintcnancc of 
r i ~ i J •I u a I i t y con tr o I ch cc ks at cl i ff ere n t sub·· s tag es • 

for effective iaplcaentation of the Work Plan, 
tics proJcCt group should be cre~ted, with 
strC?n9lh al different qualification levels, as 
1. 

a separ-ate op
op t i•u• staff 
given in Annex 

4 - ~ecr-uitaent action in respect of lhe re•aining additional 
staff requir-ed for the optics pr-oJect group should be initia
t~d urgently i.c one ~hysiciLt <M.~c.>, three B.Sc., and nine 
technicians. lt is ~n i•pcratav.£_ rcquireaent, since eiqht of 
thc~e st~ff •c•bers are included in the fellowship pr~graame 
for training oversea~. 

:. 1 t. c !.ervices of the project leader Lhould be 111ade available 

f u I I lime to the optics group. II c should not be lo.-ided with 

o th .. · r developmental <a::livitie!., at leaLt ti I I the prOJeCt 

f> i c ~ :. •JP f I rll roots. 

t; · /\n inventory of the •achinr.;L, equipment and measuring tools 
.:.v.1i l.1blc 1n the model work:;hop:; ur f.10, t:HW, Foundry, OK, and 
cq.1lic!. !.ection of Al'L is recoiamended to be prepared CdrlicLl. 
Jh1~ mdy includn information on the points: Name of the ma

' h 1 n c , t t? c.t, n i c oa I s p e c i f i c a t i on !. , m d n.u f a c tu r c r ' !. n &a• e , y e <a r o f 
purchase, I isl of available pdrt~ anJ accessories, and general 
rcm<ark~ aLoul il~ present working condition. This docu•cnta
tion woulJ ba of immP.n5e help in Jctcr•ining the balancing 
~- ., v i 1• men l that !. ho u I d be f u rt h c r i n c I u d c d i n th c e q u i p •en t 
p r o c" ,. em P. n t I i :; t o f the p r P. s n n t p r o J c r t • I t wt.> u I J a I :; o 3 11 o i d 
11 n '' .: c c s !. iJ r y d u p I i c "' t i o n • 

7~ Th~ dtLLCminatio~ of knowled9c regarding optic~ funda•cnt~ls 
dnrl tnchnological a~pccts ~hould be urgently initiated a•ongst 
th(: av;,ilable faculty m<'•bcrs of optics grou~. It Ciln ba 
through thn iaeJium of lectures, semin~rs, discussions, do•ons
t r ,, t i on!. , c i r cu I ii t i on of tech n i c a I I i t er at u re and au d i' o v i "u a I 
prer.entations. 
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grour to Lhare this knowledge 
ding the technici~n~. 

- l l . 

11rC1ct ical inforaation. l tforls 
ae1tber'i in thee optics proJect 
pagcwise with other staff 1nclu-

7c- f1<crci!.C!. in lens design of s1aple optical syst<:•!. 1 s;1y ct>aen·
t~J an•I fr.1unhofer's type JC>uhlet, c.1n also be '!3Sily initia
t, d, uli I 1~.ing the av.oai I db le !;.-.flwcare prograaae!. and real ti•e 

coaputer. 

Sa· Optical le!:l cquipaenl already procured by SSRC should be pro
perly installed and put to u$C. 

Sb· Action for the procurcaenl ol i c.cometer cu• optical sphero•e
ter of Holler-Wedel aJke, for which the purchase order has 
already been placed by SSRC, ~hould be pursued with priority. 

9 - ffforts should be made to ~ut into operation t~e Edwards 306 
Coater already available at S~~C. 

10- Since the equipment available in OH section 1s of high cost 
(' and it st.ould 1taintain no•inal accuracy over prolonged pe

ric.ds, so :is to serve as st:ind.1rd with which the diaen:>ions of 
the manutactured par~s arc checked, SSRC •ight like to consi
•I •= r t o h C> u :~ e i t i n d 1J :; t t r r. e a i r · c o n d i t i o n e d p r e ia i s e s w i t h 

• 

.. ddition;d working space. 

11· ~iSl~C 111ighl I ike to con!.ider t>sLdd ishaent of the i1dditionitl 
fJc11itie5: (i) coordinatogr.iph in PCU laboratory. It can 
dlLo he u~cd for making optical master gratingL; <ii) Mela I 
3noJ19iog tanks in CHW fo~ mcetin9 5urface fini5h require
• c" l !. , ••rid ( i i i > Cent r a I s to re w i th good i n vent or v of hard w a -
re, cutting tc.ols, solvent:>, c:ompcnent:>- otc • 

1 2 ··· I u r t h e r r e c o 11 •en d ii t i o n !.; on t h e i m r.t e 111 e n t a t i o n o f t h e p I a n G o f 
~3SHC: ;1ncl bringing into oper.ition in it of the optical l;1bora
lorv and optomechanical work~hop and organisation of pilot 
sc~lc production of optical components are treated 5eparately 
in an eKhaustive manner in the draft project docuaent. <Annex 
111). For brevity rn.i5onfi, the9e arc ag~in not cited here. 

lhc draft projecl docum~nl •~ given at Annex 
ha5 he~n formulated with the complntn concurronco 
ot the local authorities at ~!mt o.rid with advice of 

111. The sa1110 

and Ji5cussion 
UNUl'/UNlOO. 
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4. ~_f~Nl~~I r.flGf.~f~I-~ 
1 t. <' c on s u I t ta n t w i sh c s l c. c x p r c !. !· !'I i :. !. ; '' c e r c t h., n le !. to a I I 

the c.tfic.:1:. counlerpart.s, :.r.d !-laff of S81-:C for th .. ·ir c-xtreae 
cooper.1lil)n .inJ .i:;:;i~L:rnc~ J&Jr !Ci•] the ••:.>·:aio11. Particular •ention 
i !. 111., .... c ... f : fl r • I\. W • t: h., h i d , L c n er a I D i r e c tor , D ,._ tt. Mr a ya t i , 
0 i r " .: t o r r. I ·~ .-. t r o n i c s I n s t 1 t u t <? 1 lJ r • A • II • Ma n 5 o o r 

1 
0 i re c to r o f 

111 f, ~; I I u r • A • II 0 u !. a r i ' u r . A • I\ r • ., n .. l' i , 0 r • r • "0 u s i " i I " rs • " • 
Kall~~ ~n~ Hr. H. ~ibai Deputy U1reclor St~te 1>1annin~ fo••ission. 

11 c· 1 :. •• I !. <> 9 r a t c f u I to : M r • A • Kc. n s t il n t i no v , Sc n i or J n du s ·-
tr i a I Oevelopmcnt Officer, UNlOO, Vienna; Mr. Olav Svennevik, 
~~~idc~t ~epr~sentativ' and Mr. A.S. Bedwi, Deputy Pesidcnt Repre
:>ent.1tivt!, lJNOP for their contifluous :;upport and aJv1-:e. 

r ir,;il 11 1 the consultant expresses his sincere thanks to Dr. 
S.R. Co~Jrikcr Director, Ccfltral Scientific Instrument~ Organisa
t i on , Ct.;, r. d i ~· .• r h , f o r k i n d I v a cc or d i n g c. r• prov ii I to under t ii kc the 
pre·•·~nt mi:;:;ion. 

~- .MWU~t_'.2 

port . 
r1 .. - .... e annexes as. per cc-.r1lcnt I ir.t are allilcfled lo this re· 
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AllllEX II 

APPLIED OPTICS ACTIVITIES AT CSIO. CHANDIGARH • 

J. PRASAD, M.Sc., Ph.D. 
UNIDO consultant 
Scientific Studies and Research Center <SSRC> 
DAMASCUS 

I. Introduction 

The Central Scientific lnstru•ents Organisation <CSIO>, Chan
digarh is one of t~e National Laboratory under the Council of 
Scientific & Industrial Research, New Delhi. It was set up in 1959 
with the pri•ary objective of pursuing develop•ental activities in 
instru•entation field and allied science•. 

Research, design and develop•ent in the field of optical ins
tru•entation and technology has re•ained a• one of the •ajor 
thrust areas of work at CSIO since inception. The initial efforts 
were directed towards the setting up of basic technical facilities 
and then gradually refining the• and spreading to other do•ains. 
As such, over the years, a good nucleus has been created both in 
ter•s of equip•ent, facilities, qualified scientists and engineers 
and supporting technical staff to undertake challenging jobs at 
CSIO in this area of activity. 

In previous years, with the pri•ary ai• of i•port substitu
tion, the project work related ••inly to the design and develop
•ent of classical type of optical in1;tru•ents, required in varied 
applications, I ike, education, surveying, projection syst••s, op
to-•edical instru•ents, si•pler version of optical test in1tru
•ents, analytical test instru•ents, and optical •odules of varied 
specifications. Concentrated efforts were also •ade towards the 
co••ercial utilisation of results achieved and rendering technical 
consultancy to the industries for setting up co••ercial plants for 
the •anufacture of precision optics. 

During the last few ~ears, however, the RD&O work is now gra
dual I y being e•phasised in the areas ~f: optics for space and de
fence applications, fibre optics, holography, and the advanced 
versions of the classical type of optical instru•ents. 

•Invited lecture delivered at SSRC on 27.12.1986 
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In the following te•t, an effort is •ade to g!ve a bird•s eys 
view of the facilities established and the •ajor progra••es of 
work acco•plished or presently being pursued in the applied optic5 
field at CSJO. 

2. Optical desian 

Buchdah I• s •berra ti on coeff i i ent •e thods ar·e I arge I y f o II o
wed in the develop•ent of optical systea design. Software progra•
••s have been developed for: HTF evaluation, auto•atic lens desi
gn, spot diagra• etc. Two •icroco•puters of 8 and 16 bit conf igu
ration with 256K bytes and l28K bytes RAM respectively are availa
ble. A high speed DEC-20 co•puter of 32 bit configuration and 256K 
words core •e•ory is also accessible to the design tea•s. 

The •ajor achieve•ents •ade are: design of profile projection 
objectives of varied •agnifications, fi•ed focus and zoo• lenses 
for close ci~cuit television , projection TY lens syste•, and •ul
ti-spectral' ca•1tra lenses for Indian re•ote sensing earth sate I Ii
te. 

3. Optics fabrication technology 

The optical workshops are equipped with: autoaatic lens curve 
generators, ~onventional •ulti-spindle grinding and polishing••
chines of various capacity ranges, universal glass •illing ••chi
ne, auto•atic centering and edging ••chines, laser centering devi
ce, autocolli•ator, digital sphero•eter, etc. 

The workshop is engaged in the fabrication of optical co•po
nents of •ediu• to high accuracy. So•e work has also be~n done on 
the develop•ent of off-a•is p~raboloidal •irrors, parabolic len
ses, crystal optical co•pone: l'i, and plastic fresnel lenses. 
Know·how has been generated an4 indigeneous co••ercial production 
established of the various types of optical glass working ••chi
nes, radius turning attach•ent, toolings and fixtures. 

ties 
~e•s 

The efforts are presently being •ade to enhance the capabiCi
to undertake fabrication of diffraction liaited optical sys
and optical ole•ents required in coherent systeas. 
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4. Graticulation 

Infrastructural facilities for replication of ••trolo9ical 
gratings for rotary shaft encoders and linear scales upto 350•• 
long with density of 50 Ip~ are available. HP laser interfero•e
ter, "odel 5528, has recently been procured for checking the accu
racy of linear scales. 

An iaportant achieveaent has been the indigeneous design and 
developaent of radial •aster generating engine. This can be ••
ployed for the preparation of radial patterns of desired geo•etry. 

Efforts are being aade to enhance the facilities so as to be 
able to undertake the replication of linear scales of still longer 
length <say upto I.Sa> to the required degree of precision. 

5. Optical testing 

The test facilities established enable: optical paraaetric 
•easure•ents, deter•ination of glass constants, and evaluation of 
geo•etrical aberrations in the visible range. The iaportant equip
•ent available are: Clave optical test bench with accessories, 
fwyaan-Green interfero•eter, Tropel surface aeasuring interferoae
ter, Nu2 research aicroscope, a~gle division tester etc. 

For diae~sional checking of pre~ision •echanical parts, a 
separate •etrological inspection laboratory is set up. Major opti
cal equipaent available therein are: Universal aeasuring ••chine, 
ISOMA profile proJector, optical dividing head, tool rooa aicros
cope. Talyrond 100~ •icro-optic autocolli•ator etc. 

The Oepartaent of Science & Technology, New Delhi has identi
fied CSIO for accreditation in the area of optical/photo•etry tes
ting. Efforts are currently being •ade to set up an in-house "TF 
test bench facility based on knife edge scan principle, particu
larly suited to space optics. 

6. Thinfil• technology 

Infrastructural faciliti~s for providi~g anti-reflection, 
reflection and se•i-reflection coatings have been set up. The fa
ci Ii ties include: 

Edwards 19• vacuu• coating unit with •odulated bea• photo•e
ter; HHV 19" coating plant with electron beaa gun: talystep fer 
thinfi I• thickness •easuru1ent; and spectrophoto•eter for 
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transaission aeasur aent. 

A aicroprocessor based recording spectrophotoaeter suitable 
for use in the spectral region 190-3000 na with absolute specular 
reflectance accessory is available. 

Narrow band interference filters for visi•le raage, circular
ly variable n•utral density filters, dichroic coatiags are soae of 
the iaportant jobs already accoapl ished. Concentrated efforts are 
currently being aade to develop the technology of fa•ricating aul
ti-layer antireflection coatings suitabl~ for space optics appli
cation. 

1. Holography 

An underground coherent optics labora!ory equipped with acti
ve and passive vibration isolation systeas having infrastructural 
facilities for the developaent of holographic optics, holographic 
and laser speckle non-destructive testing techniques has boon os
tabl ished. Holo-spherical lenses, aspherics and diffraction gra
tings were developed on dichroaated gelatin and on photo-resist 
recording aedia and further, these holo-eleaents have been suc
cessfully used for realising coherent and incoherent iaaging sys
teas. A digital laser power aetor, laser speckle caaera, laser 
scanning aicroaeter and a laser coaaunication kit have also been 
developed. Work is being pursued in the field of display hologra
phy. The future plans relate to the developaent of a holographic 
tyre testing equipaent, an autoaatic 3-D displaceaent aeasuring 
systea using holographic and laser speaklo techniques, coaaercial 
holography and laser based process control and aetrological ins
truaents. 

e. ribre optics 

lhe earlier work at the Organisation was largely directed 
towards the technology developaent of drawing optical glass fi
bres; light guides, rigid a .. nd fle•ible iaage transaitting bundles 
and aultiple fibres; and the design and developaent of different 
types of endoscopic instruaents used for exaaination of the huaan 
body organs. 

The eaphasis has, however, now shifted towards the develop
aent of: technology of fibre optics coaaunication systeas for 
short-haul applications i.e. non P&T; passive coaponents 1.e. con-

( nectors, WO"'• etc: plastic cladded silica fibres: fibre characte
risation; and fibre splicing and teraination equipaent. 

(J 

0 

0 
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9. lnstru•entatior 

Soae of the •ajor achieve•ents towards th• design and deve
lopaent of optical and electron optical instruments are: 

• Bubble chaaber scanners. lhese projection systeas are used in 
high energy partic:e physics and he'p in tracing the trajectory 
of the nuclear event and thereby deteraining the particle kine
aatics. 

• ARL projection ~nits. These were developed 
British Ad•irality stock and are used for 
tors. 

as a substitute to 
training of naviga-

* lnfrared sighting instruaents coaprising of IR gunner and coa
aander periscopes, IR searchlight, and IR binoculars. The basic 
design was developed by lRD(, Dehra4un. CSIO helped ~n coaaer
cial productionisation of these systeas in association with an 
industrial fira. lhese were active systeas. 

• Projection systeas for Kaaorta class ships. These have been de
veloped as per the requireaent of Indian Navy and enable in dy
naaic situation, faster plotting of the coordinates of the ap
proaching ships located within a given range 1elative to the 
parent ship. 

* Atoaic Abscrption Spectrophotoaeter. A prototype of this instru
aent was developed and sent to RRL, Bhubneshwar for eleaental 
analysis of polyaetallic nodules, •1ned fro• the ocean bed by 
NIO, Goa. for sequential eleaental analysis, the facility of 
inductively coupled plasaa atoaic eaission spectroaeter has been 
set up. 

•Aerial panoraaic and other types of caaeras for specialised 1p
plications. 

• Scanning electron •icroscope of 300 A resolution. This was deve
loped as a joint project in which several laboratories of the 
country participated. An iaproved version with 70 A resolution 
is under developaent. 

• Cereal grain analyser used for siaultaneous deteraination of 
aoisture, oil and protein by infrared absorption aethod is being 
currently developed in association with Electronic Systea PunJab 
Liaited, Hohali. 
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• Develop•ent of plas•a dry processing syste•s, such as, plas•a 
etcher, reactive ion etcher, together with end point detector 
are planned for developaent in the area of aicro-electronics. 
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PART l. LEGAL COMT~XT 

This project do~u•ent sh~ll be i•ple•ented within the legal 
fra•ework envisaged in the Agree•ent between the Govern•ent of the 
Syrian Arab Republic and the United Nations Develop•ent Progra••e 
signed by the Parties concerned on 12 March 1981. In particular, 
the provisions of Article paragraph obligating t~e 
Govern•ent to apply the Provisions of the Co~vention of Privileges 
and •••unities shall be dee•ed to apply •utatis •utandis to tech
nical assistance carried out in accordance with this docu•ent. 

PART II. THE PROJECT 

A. Develop•ent Objective 

Contribute to the scientific and technical develop•eat of 
Syria, through the application of •odern optical techniques, bet
ter uti I isation of local •anpower and raw •aterials, i•port subs
titution, generate self reliance, provide training to the natio
nals in new technology areas, develop indigenous capability in R & 
0 , and effect i•prove•ent in the quality of education with the 
availability of better de•onstration equip•ent. The project shal I 
thus directly facilitate the i•ple•entation of the social, econo
•ic and industrial develop•ent plans adapted by the Govern•ent. 

B. 1 .. 1ediate Objectives 

Through the i•ple•entation of this project it is intended to 
achieve the following objectives: 

To establish the physical 
tories ~ quired in Optical 
ted scientific techniques, 
in applied optics do•ain: 

facilities i.e. workshops and labora
Technology Develop•ent, develop rela
and strengthen the capability t1f SSRC 

To utilise these facilities for training of local •~npower in 
optical techniques, development of prototypes of optical instru
ments and co•ponents needed for educational purposes, and prepa
rati~n for know-how transfer to industry. 

C. Seeec_ial Considerations 

Creation of the technical 
facilities in optical engineering 



• 

(_ 

c 
(, 

-4-

deserves special consideration for the following reasons: 

a - The availability of optical instru••nts in Syria would i•prove 
the quality of education being i•parted in the various stages 
of study. 

b - The •anpower and the raw •aterials CpCate glass> available in 
Syria can be utilis•d for fabricating si•ple optical eleaents 
required at school and college levels. 

c - This will help in generating self reliance and i•port substi
tution. 

d - lhe optics technology is largely labour oriented and hand 
ski 11 dependent. This indust1·y can therfore provide gainful 
e•ploy•ent to the weaker sections of the society. 

e - The activity can in the long run beco•e the focal point for 
the transfer of technology to the interested entrepreneurs. 
It can thus beco•e th• basis for the establis\•ent of new in
dustries through the application of advanced techno!ogy. 

f - The project can provide a good basis for scientific coopera
tion in the field of optical instru•entation and technology 
a•ongst developing countries, particularly with Arab World. 

The project is included for execution in the sixth five year 
econo•ic and social develop•ent plan of the Syrian Arab Republic 
for thL ~eriod 1986-1990. lt is also included in the fourth coun
try progra••e of UNDP for the period 1987-1991. 

0. Background and Justification 

Scientific Studies and Research Center, Da•ascus 
------------------------------------------------

The Scientific Studies and Research Center <SSRC> is a public 
autono•ous institution, sponsored by the President of the Syrian 
Arab Republic. It was founded at 1969 in Daaascus. A branch of 
SSRC dealing with avionics is established, at Aleppo. 

SSRC is devoted to the develop•ent and rationalisation of the 
scientific research related to applied sciences and technplogy. 
lt is •anaged by the departaental heads and board co•prising of 
independent distinguished scienti~ts and engineers. The President 
of the Board is th~ General Director, appointed by a presidential 
decree. 

' ~ '·' : . · .. ·: 
l ... ~.' 
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SSRC is subdivided into: 

l> Scientific Research Depart•ents covering the fields: Electro
nics & Applied Physics, lnf~r•atics, Mechanics, Che•istry & 
Biology and Econo•ics. 

2> Higher Institute for Applied Sciences and Technology <HIAST>. 
3> Electronics technol~gy laboratories which are equipped with 

advanceJ facilities in printed circuits boards design, and fa
brication. 

4) Ad•inistrative social services, technical services, scientific 
cooperation and industrial liaison sections. 

The scientific & ad•inistrative staff at SSRC is about 1000 per•a
nent •~•bers. 
The annual budget is about 120 •ill ion Syrian pounds. 

SSRC has already carried out national level tasks in the 
areas of : re•ote sensing, tel•co••unication, electronic data pro
cessing, data auto•ation in distribution circuits, and che•ical 
technology. 

In cooperation with French educational establishaents, HIAST 
is already running a five year regular degree level course in 
lnforaatics with an annual intake of about 60 students. Upon co•
pletion of the co••on course for 3 years at HIAST, the students in 
other strea•s <applied •athe•atics, fine •echanics, applied phy
sics, energetics with a special e•phasis on solar energy), are 
sponsored for re•aining courses in France. However, HIAST has 
plans to gradually start these courses. 

SSRC has also been involved in organisation of international 
cooperation activities like, se•inar sessions of the Arab School 
for Sciences and Technology; exchange of researehers and foster 
co••on researches in Linguistics and lnfor•atics with the National 
Organisations for Scientific Research, Algeria; cooperation with 
[yropean Econo•ic Co•aunity in the areas of: reaote sensing, solar 
energy, coaputer & signal processing, optics & lasers, and lubri
cants; and cooperation with French Organisations GEFIE, FNEGE and 
AFPA in the field of education. 

Center for Technological Oevelopaent 
------------------------------------

In response to a rPquest f roa toe Syrian Govern•ent for con
su I tant services b~ letter dated 30th Nove•ber 1984, tho Overseas 
Develop•ent Adainistration engaged Fulaer Research Laboratorie~ 
Ltd of U.K. ur.der British aid arrangeaents to advise the govern
•ent on the feasibility of establishing a Center for Technological 
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Oevelop•ent <CTO> to be located at SSRC, Da•ascus. 

In their final report, the consultants have concluded that 
there is a need for an organisation with capabilities in corporate 
planning and long ter• R & 0 to supple•ent the existing activities 
of SSRC. It has been reaarked that these new functions would ena
ble Syria to identify world wide technological develop•ents and 
the needs of the Syrian econoay in order to plan, execute and in
dustrialise new technologies. 

It has further been suggested that CTO •ust bft involved in : 
long ter• applied research, product and process develo,•ents, 
training and short tera technical services. The R & D depart•ent 
should establish a nu•ber of technology areas as <skill centers>. 
Initially, so•e low risk projects with high probability of suc

cess should be undertaken for generating confidence • 

Technological Study Report of Ko•binat VEB Carl ZEISS JENA 
----------------------------------------------------------

A direct cont1·act <value U$ 31500) was concluded between SSRC 
and Ko•binat YEO CARL ZEISS JENA <KCZ> on 2nd October 1985 reques
ting KCZ to prepare a co•plete technological study concerning the 
establish•ent at SSRC of optical and aechanical workshops 5uitable 
tor aanufacturing optical eleaents and syste•s in the laboratories 
work-conditions. 

As a consequence, a coaprehensive technological study r•port, 
running into three parts has been subaitted by KCZ to SSPC. Part 
1 deals with General Reaarks: Part 11 with Equipaent and Labora
tory Installation ~roposal; and Part III with Prospectus Oocu•en
tation for Machines, Measuring and Testing Devices. 

The above technological study can be •ade 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, aanufacturing technology, qua I ity assurance, and connec
ted technotogical aspects. 

International Trends 
--------------------

Optical and optoelectronic instruaents are extensively ••
ployed for varied applications in diverse areas e.g. education, 
ophthal•ology, endoscopy, survey, astronoaical and terrestrial 
applications, earth resources surveying, industriai process and 
control, oceanography, avionics, •edicine, etc. These are now 
considered as essential tools. 
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During the last two decades, there has been considerable sti
•ulation of interest in this exciting branch of physics, because 
of the availability of fast electronic co•puters of large aeaory 
and their utilisation for undertaking various design and process 
functions: advance•ents in the design of transducers, detectors 
and extre•ely low loss filters; developaent of wide variety of 
•aterials transparent in different spectral regions; availability 
of high power lasers: and rapid progress inf iber optics technolo
gy, long distance co••unication satellite links, holography, opti
cal i•age processing, etc. 

Econo•ic Background 

The aanufacturing industry represents only a s•all proportion 
of the gross national productivity of Syrian econoay. Further the 
existing Syrian industries have been largely established on turn
ke¥ type projects or under licence agree•ents fro• overseas. Whe
never new technology has been required, in •ost cases, it has been 
brought in under fresh agree•ents, rather than substituted by in
house develop•ents. It is now increasingly felt by the State 
Planning Co•ission that the present practice is not the appropria
te approach and strenuous efforts should be •ade for the develop
•ent and application of advanced technologies in the Syrian econo
•Y which can even lay the basis for new industrial activities. 

private sector 
instruaents and 
instruaents for 

•et through i•
i n the whole Arab 

In Syria there are at present no public or 
industry engaged in the aanufacture of optical 
systeas. The requireaent of even coa•only used 
education, sighting, surveying, etc is entirely 
ports. In fact this situation tends to prevai I 
World 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 instru•entation and engineering fro• oversea•. 

- Real ti•• co•puter, Systi•e Make, VAX-11/780 of 32 bits word 
configL.ation and 4 Mega bytes •e•ory with peripherals (ten in
teractive terainals, plotter, two disk drives, tape drive and 
graphical 1/0). This can be fruitfully ••ployed in optical •v•
tea design. 
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Software on ray tracing, optiaization and perfor•ance analysis 
of optical systeas • 

- Optical test instruaents, like focoaeter cu• optical sphero•e
ter, concave grating aonochroaator, optical bench with accesso
ries, resolution target, interference and neutral density fil
ters, He-Ne laser, and assorted optical co•ponents. 

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

- Mechanical workshops equipped with lathes, ai 11 ing, copying, 
dri 11 ing, welding, bending, cutting and wood working ••chines. 
Spray painting facility is also available. 

- Oiaensional aetrology section 
projector, surface roughness 
sion •easuring instruaents. 

which is 
•easure•ent 

equipped with profile 
apparatus, and preci-

Printed circuit board, desi~n and fabrication facility. 
been set up at advanced level and is very well equipped. 
rizontal bed, reduction caaera is also available which 
employed in graticulation work. 

It has 
A ho

can be 

Keeping into view the above considerations, and the facili
ties already available at SSRC, there is full justification for 
the establ ish•ent of the present project at SSRC. It is expected 
that in the long run, through the iaple•entation .of the present 
proJect, SSRC will becoae a focal point for the indigenous design 
and develop•ent of optical and optoelectronics instru•ents and 
subsequent transfer of technology to the interested entrepreneurs 
and diffusion of expertise in the region. 

E. Outputs 

a> Related te l•••diate Objective •;•: 
1. Install and put into operation the •achines and equip•ent 

required for the establishaent within SSRC of the optical 
and opto•echanical workshop, optical design and systea engi
neering, optical asseably and repair, and optical thin fila 
technology laboratories. 

2. Develop the techniques of pattern ••king in wooden shop; 
ferrous castings in foundry sh?p; optical tooling, jigs and 
fixtures in opto•echanical works~ops; precision optical ele
aents in optical workshops; and reflection/anti-reflection 
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coating in thin fil• technology IAboratory. 

3. Develop the technique of replication ef raticles. 

4. Develop c~pabilities in optical design through the applica
tion of avaibable real tiae coaputer and software progra•
•es. 

5. Develop syste• engineering design capability which shall 
co•prise working out specifications of the various sub-sys
te•s against the given functional requireaents. 

6. 17 SSRC staff •e•bers wi II receive overseas training in the 
different fields of optical technology. 

7. 4 SSRC senior •anagers wil I upgrade their experience in ac
quainting with •odern developaents in optical technology 
through undertaking a st~dy tour to industrialised coun
tries. 

b> Relate4 te l•••4iate O~jective •ii•: 

I. Design data sheets of different optical ele•ents giving 
constructional para•eters together with tolerancing. 

2. Design iata sheets of optical tooling, •ounts, jigs, fixtu
res and •echanical hardware together with tolerancing and 
surface finish require•ents. 

3. Training schedules illustrating •ethods of fabricating opti
cal and •echanical co•ponents to the pre-set specifications 
and sub-stage inspection, final quality checks, and asse•
bly. 

4. Train up to 100 artisans, technicians and specialists fro• 
SSRC, industry and acade•ic institutions through special 
se•inars, workshops or short ter• training courses. 

5. Prototypes of optics kit, student •icroscope, and assorted 
optical co•ponents of high precision. 

6. Technical •anuals ~nd know-how docu•ents of optics kit and 
student •icroscope. 
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f. Activities: 

for Output •a•: 

i. The international experts will review and assess the equip
•ent already available at SSRC of their respective speciali
sation and advise in the additional equipaent to be provided 
to •eet the project goals. 

ii. Oetai led specifications and requisitions wil I be prepared by 
the experts in consultation with the SSRC staff concerned. 

iii. The equip•ent procured by UNIOO Headqu~rters will be instal
led and put into operation under the guidance of the interna
ti ona I experts and consultants. 

IV. Advice and guidance w:11 be provided by the 
experts and short ter• consultants in respect 
wing: 

international 
of the follo-

- Location of individual •achine and test equipaent in the exis
ting preaises. 

- Service and •aintenance sched1 •es .:o be put into practice. 

- Staff requireaent in the constituent laboratories. 

- Upkeep and cleanliness standards to be observed. 

- Work flow pattern. 

v .Advice and guidance wi 11 further be provided by the interna
tiona I experts in work de•onstration and establis~aent of 
required techniques in different laboratories. 

v1 .The international experts will prepare the training prograa
•es for fellowship training to be arranged by UNIDO. 

vii.SSRC aanageaent will select appropriately qualified candida
tes for the fellowship training overseas. 

vi ii.The international experts in consultation with the SSRC aana
geaent wil I prepare recoamendation on study tour prograaaes 
to be arranged by UNIDO. 
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.The internation~I experts will provide consultations and gui
dance to the SSRC staff engaged in the design and developaent 
of specific optical systeas and ii lustrate standard aethods 
of preparing design data sheets. 

11 .The international staff will prepare the training prograaaes 
and give advice and guidance in developing schedules for the 
fabrication, testing , asseably, and quality assessaent of 
the aanufactured parts. 

iii.The international experts/consultants will, in cooperation 
with SSRC staff, organise and conduct training seain•rs, 
workshops or short-ter• courses for technical persons froa 
industry and acadeaic institutions on different aspects of 
optics technology. 

iv .In consultation vith in~ernational experts, SSRC staff will 
carry out surve~ of the indigenous annual requireaent of op
tics kit and student aicroscope for use in schools, colleges 
and universities, establish the technical specifications, 
unit cost, and functional requireaents. 

v ~The international staff will provide consultation and advice 
in the developaent of the prototypes of specified optical 
instruaents and coaponents required for educational purposes. 

v1 .In consultation with international experts, SSRC staff will 
prepare technical manuals of the prototypes developed in Ara
bic I anguage. 

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

G. Inputs 

1. Governaent Inputs 
--------------------

The govern•ent shall, through the iaple~enting agency, the 
Scientific Studies and Research Center <SSRC>, provide the follo
wing inputs: 

I. I Perso•••I 
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- A project coordinator for •aintaining liaison wit.h UNOP and in
ternational agencies. 

- A ~roject group leader who wil I be responsi•le for the technical 
execution of the work prograa•e in consultation with the inter
national staff deplored on the project. H• will serve as the 
aain counterpart to the CTA and co-aanager of the project. Upon 
the scheduled departure of the CTA, he will take over the pro
ject aanageaent. 

- A co-project leader at senior level who will be responsible for 
aeeting the requireaents of optical tooling and aechanical parts 
needed in the project in accordance with the systea design deve
loped. He will coordinate such activities with the aechanical 
workshop, •etrologr, casting shop and also provide inputs fro• 
the •odel workshop of electronics technology laboratories of 
SSRC. 

Seven senior staff •e•bers at the level of qualified engineer or 
H.Sc or Ph.D who will serve as sectional project leaders. 

five graduates in science who will serv~ as scientific staff in 
different sections. 

Sixteen technicians in different technologr areas. The techni
cians will be the counterparts of the UN volunteers, who Nill 
train the• on-the-job to enable the• to operate on their own 
upon departure of the UNV"s. 

- Other supporting staff as •av be required for effective project 
i•ple•entation. 

1.2 Pre•ises 

The international and national proJect personnel wil I be provi
ded with adequate off ice acco••odation in the Applied Physics 
Laboratories of SSRC, with the necessary office furniture, 
equip•ent and supplies, as well as telephone co••unication, 
electricity and other utilities. Adequate hall/conference roo• 
wil I be •ade available when needed for conducting aeetings 
and/or organising se•inars. 

- Co•plete second floor ~f Applied Physics Laboratories building 
of SSRC, with necessary •odifications shall be aade available 
for housing the different sections of the optics laboratory. 
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- Suitable residential furnished acco•odation shall be provided, 
free of cost, to the six UN volunteers required for the project. 

1.3 Salaries ••d trawellia1 •••••ses ef t•• •atieaal Staff 

The governaent shall continue to pay 
appropriate allowances for all personnel 
study tour during their absence abroad, 
cable govern•ent rules and regulations. 

the local salaries and 
sent on fellowships and 

in accordance with appli-

Travel allowances for National project personnel will be paid 
fro• the regular operating budget of the Governaent. 

The Governaent shall aake provision for cost sharing equiva
lent to USS 500.000 in local currency <Syrian Pounds in cash). 
This aaount is included in the UNDP budget. 

1.5 Riscella••••• 

Off'ice facilities, supplies and stationary, operating and 
aainte~!nce provisions for offices, utilities, and office equip
•ent will be provided fro• the regular operating budget of the 
Governaent. 

2. UNOP/UNIOO Inputs 
--------------------
Z.1 lnteraatie•al Staff 

- Expert in optical instruaentation and 
technology <split •issions:1987 4a/a;198B-1989:2la/a) 

Short ter• consultant in optics fabrication <1988> 

Short tera consultant in thin fil• coating (1988> 

Short tera consultant in optical testing <1988> 

Short ter• consultant in technical cooperation <1989> 

- UN volunteers in the areas of: optics fabrication; 
thin fil• coating; optical design; optical testing, 
asse•bly and repair; optical tooling and •echanical 

25a/• 

6a/a 

3•1• 

3•1• 

la/• 

126•/• 
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design <1988-1989 : 21 •I• each> 

Fellowships 

- Optical workshop technology : <5 fellowships of 6 
•onths each> 

- lhin fila technology : <2 fellowships of 6 •onths 
each> 

- Optical aetrology : (1 fellowship of 6 aonths) 

- Optical design and systea engineering : 
(I fellowship of 3 •onths) 

- Optical asse•bly and repair:<l fellowship of 3 •onths> 

- Graticulation : <1 fellowship of 3 •onths> 

- "echanical design: <2 fellowships of 3 and 4 •onths) 

- Mechanical workshop and tooling : 
<I fellowship of 6 •onths> 

- Oi•ensional •etrology : <l fellowship of 6 •onths> 

- Foundry and aetallography : <1 fellowship of 6 aonths> 

- Technical cooperation : (I fellowship of 3 aonths>. 

Study Tour 

-14-

30•1• 

12.1. 

6a/a 

3a/a 

3a/a 

3•1• 

1.1. 

6•/• 

G a/a 

6 .,. 

3•1• 

- A study tour for •anagerial and technical staff of the SSRC wil I 
be organized by UNIOO upon the recoaaendations of the interna
tional experts. 

Expendable equip•ent 
Non-expendable equipaent USt 197.400 

USt 796.260 

Expendable and non-expendable equip•ent 
accordance with the specifications prepared will be provided in 

by the international 
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experts in consultation with tbe SSRC staff. 

2.4 S••c••tracts 

- Subcontracts of 100.000 US dollars 
and designs of optical ele•ents. 
tooling. attachaents. jigs and 
tes/spheres and other ite•s • 

Z.5 Riscella••••s: 

for acquiring the know-how 
systeas and aachines; optical 
fixtures; aast~r test pla-

- 90.000 US dollars to cover subscription to technical journals 
and periodicals, reports and sundry expenditures. 

H. Preparatio~ of Work Plan 

A d~tailed Work Plan for the iapleaentation ot the project 
viii be prepared by the CTA assigned to the project in consulta
tion with National project lea4er /coordinator. 

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

The agreed upon Work Plan will be attached to the pr6ject 
docu•ent as Annex I and will be considered as part of that docu
•ent. 

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

I. fra•ework for the Effective Participation of National and 
International Staff on the Project 

The project activiti-.s necessary to produce the indicated 
outputs and to achieve the proJect's i••ediate objectives will be 
carried out jointly by the national and international staff assi
gned to the project. The respective roles of each will be deterai
ned by their leaders, by •utual discussion and agree•ent, and will 
co•ply 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 aay change fro• tiae to tiae in accordanee with changing 
patterns of progress of the project. 
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J. Develop•ent Support Co••unication 

In the perfor•ance of its functions, the National project 
leader/coordinator shall •aintain close working relationship with 
the following institutions: 

- State Planning Co••ision, Oa•ascus, soliciting infor•ation in 
respect of th• e•phasis being laid in thQ sixth five year Econo
•ic and Social Develop•ent Plan period of the Syrian Arab Repu
blic towards establishing indigenous capacity for the •anufactu
re of scientific/optical instru•ents. 

- Ministry of Higher Education & Hinistry of Education soliciting 
infor•ation regarding the require•ent of optical instru•ents and 
educational kits for pri•ary, inter•ediate, secondary, profes
sional, technical and nor•al schools: and universities. 

- Central Bureau of Statistic~, Da•ascus soliciting infor•ation 
regarding the i•port (preferably with classification) in Syria 
during the last five years of professional scientific I optical 
instru•ents. 

- Industrial Testing and Research Center <ITRC>, Oa•ascus. 

- Syrian Arab Standardisation and Hetrology Organisation <SASHO>, 
Oaaascus. 

- University of Da•ascus, Da•ascus, fostering closer ties with the 
Oepart•ent of physics, faculty of Sciences for aeeting future 
•anpower require•ents and acade•ic support. 

- Public sector industries, like, Syrian General Co. of Glass Por
celain Industries, Da•ascus; Syrian Arab Co. for electronic in
dustries, Da•ascus: General Co. for steel and iron, Haaa; Gene
ral Co. for electric •otors, lattakia : etc soliciting infor•a
tion about their pr9duct range and other relevant infor•ation. 
A plan for Developaent Support Co••unication will be developed 
as an annex attached to the project docu•ent when the Work Plan 
is pr~par4d, and will be reflected in the Work Plan itself. The 
plan will identify the nature of co••unication, its purposes, 
and the ~erson or groups involved in the co••unications. 

K. Institutional Fra•ework 

The project wi 11 be execuhd at 
Research Center, Da•ascus, which 

the Scientific Studies and 
is a ~ublic autono•ou1 
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institution sponsored by the President of the Syrian Arab Repu
b I i c. 

L. Prior Obligations and Prerequisites 

1. SSRC shal I arrange coapletion of air conditioning, dusty proo
fing, lighting, electical connections, co•pressed air connec
tion, gas connection, cold and hotwater supply in the available 
pre•ises for housing the optical laboratories before the provi
sion of UNDP/''NIDO inputs. 

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

3. The Govern•ent will ensure that the necessary facilities and 
equip•ent are available. 

4. The Project Docuaent wil I 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. 

M. Future UNDP Assistance 

The present project is to be considered as the first step 
towards the establishaent of a Center for Technology Develnp•ent 
CCTO> at SSRC. Upon successful evaluation of the project uncerta
ken six •011ths prior to the end, in the I ight of achieve•ent.'I ••
de, future UNOP assistance wi 11 be deter•ined in co•plt•entary 
proJects within CTD, with the agree•ent of UNDP, UNIDO ana the 
Governaent. 

PART III : 

SCHEOUL[S OF MONITORING, EVALUATION AND REPORTS 

A. Tripartite Monitoring Reviews; technical reviews 

The project wil I be subject to periodic review in accordance 
with the policies and procedures established by UNDP for •onito
ring project and progra•ae imple•entation. 
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8. Evaluation 

The project will be subject to evaluation, in accordance with 
the policies and procedures established for this purpose by UNDP. 
The organisation, teras of reference and tiaing of the evaluation 
wi II be decided through consultations between UNDP and the 
Governaent. 

The project wil I also be subject to UNIDO's internal evalua
tion syste•. Specifically the project will prepare a Perfor•ance 
Project (valuation Report every 12 months after the start of ope
rations, preceeding Tripartite Review "••tings and a Terainal 
Report. 

C. Progress and Ter•inal Reports 

I. The Chief Technical Adviser in consultations with the national 
Project Coordinator, wil I 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 iaple•entation. 

2. The experts and consultants will prepare technical reports fol
lowing each part of thei~aissions. 

3. The chief Technical Adviser will be responsible for the prepa
ration of the Draft ProJect Terainal Report during the last 
aonths of his assignaent, according to UNDP policies and proce
dures. !he Executing Agency will be responsible for the prepa
ration and issuance of the finalized Project Ter•inal Report. 

PART IV : BUDGETS 

The budgets covering UNDP contribution and the Govern•ent 
contribution to the projet are given in appendices A and B below, 
respectively. 
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Ser. No. 

A .1 

A.2 

A.3 

A.4 

A.5 

A.G 

A.7 

A.8 

A.9 

·--

ANNEX II 

Non-expendable and expendable equipaent list 

A : Non-expendable equipaent 

Optical workshop Machines 

Equipaent 

Lens curve generator RF-15 including 
coolant systea with oil spray suction 
device, LOH aake or equivalent • 

Universal •illing aachine UFM with 
two angle ail ling units and coolant 
systea, LOH aake or equivaient • 

Grinding & polishing aachine PH 150, 
2 spindle unit, with interaediate 
fittings, LOH aake or equivalent • 

1 

1 

l 

Grinding & polishing •achine PH 300, 1 
2 spindle unit, •oder C with inter
•ediate fittings, LOH •ake or 
equivalent. 

Grinding & polishing •achine PH 500 I 
with 2 eccentric spindles and inter
•ediate fittings, LOH •ake or 
equivalent. 

Universal centering •achine WG with 1 
bell cla•ping attache•ent, hinged, and 
coolant systea, LOH •ake or equivalent. 

Laser centering unit HZ for checking 1 
and precision ce•enting, co•plete, 
LOH •ake or equivalent. 

Glass sawing •achine Type GS 300 with I 
noraal accessories, DAMA •ake or 
equivalent. 

Trepanning •achine with diamond iapre- J 
gnated tools of various sizes and Habit 
dri 11 ing attach•ent, DAMA •ake or 
equivalent. 

Tota I 
Price $ 

23.250 

27.350 

14.270 

17.775 

13. J 00 

24.670 

20.220 

22. J 75 

3.000 
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(' 

A .10 Single spindle roughers, capacity up 4 
to 75 ••, for use in grinding operation. 

A.11 

A .12 

A .13 

A .14 

A .15 

A .16 

ACCESSORIES 

A. 1 

Roughing •achine, double spindle 
capacity up to 300 ••for use in 
grinding operation. 

Electric oven with theraostat control 
up to 150 C. 

Strain viewer for glass testing 

Deep freezer 

Hot plate 

Workshop tools, screw driver set, 
spanner set, wooden haaaer, files 
etc. 

Diaaond tools for RFl coaplete set 

A.3,A.4,A.5>Polishing slurry tank, stainless 
steel, capacity 15 ltrs. with puap 
and Cl)oling facility. 

A.6 

A.7 

A.B 

- Heater with theraostat 

Coll iaating unit 1060 G with clutch 
aoto r. 

Dia•ond saw blade, diaaeter 350xl.2 •• 

Coolant tank 120 ltrs capacity inclu
ding one iaaersion puap. 

1 

1 

1 

1 

1 

1 
each 

1 

3 

4 

1 

2 

1 

-2-

4.000 

2.000 

0.500 

3.000 

1.000 

0.300 

0.500 

8.500 

3.000 

1.600 

4.000 

0.900 

1.000 
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Optical Test Eguipaent 

Ser. No. 

0. 1 

0.2 

B .3. 

El. 4 

B.5 

B.6 

B.7 

B.8 

B.9 

f:I. 10 

£L 11 

Equipaent Q.!i. 

Spherical radius aeasuring instruaent 1 
type SPH 100, coaplete including dial 
gauges, support, auxiliary plate and 
dial gauge pins, power supply cable & 
plug, DA"A •ake or equivalent. 

Autocolli•ation telescope, 50•• 1 
aperture, 200•• objective focal length 
with all accessories, CARL ZEiSS •ake 
or equivalent. 

Pulfrich refracto•eter, PR2, with al I 
accessories, CARL ZEISS aake or equiv. 

laage col li•ator 30•• aperture, 200•• 
focal length with all accessories, 
CARL ZEISS •ake or equiv. 

Optical test bench with colli•ators, 
nodal slides and other accessories, 
CARL ZEISS •ake or equivalent. 

Surface aeasuring interfero•eter, 
Tropel aake or equivalent with 
accessories. 

Fringe viewer with aonochroaatic 
source, "oller aake or equiv. 

Standard spectral laaps with stabi-
1 ized power supply, aonochro•atic 
filters, resolution targets, pinholes, 
neutral density filters. 

1 

1 

1 

1 

1 

Laser source He-Ne, 5 •w power, Spectra 2 
Physics •ake or equivalent. 

Set of scratch/dig saaples. 

Orthotest,~ 1 u, Zeiss- •ake or 
equivalent. 

1 

-3-

Tota I 
Price t 

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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e .12 

0. I J 

e .14 

B.15 

0.16 

B .17 

Optical flat 150 •• diaaeter. 

Optical cube, 2 sec. accuracy 

Optical square, 9~ 
aoun t. with adjustable 

Optical bevel protractor 

Spectrophotoaeter with test cassette 
& reflectance accessory, Specord M40 
CARL ZEISS aake or equivalent. 

1 

1 

1 

1 

1 

Measuring instruaents, outside aicro- 1 
aeter, inside aicroaeter, float:ng each 
carriage aicroaeter, vernier cal-
1 iper, dial indicator with aagnetic 
stand, height gauge, angle plate, 
Tesa or Mitutoya or equiv. 

Optical Thin Fila Technology 

Ser. No. 

C. I 

C.2 

C.3 

C.4 

C.5 

C.6 

C.7 

Equip•ent 

Vacuua coating plant 19"
1 

equipped 
with electron beaa gun, and water 
chilling plant, with standard acce_
sories, Edwar~s or BALZERS, Heraeus
LEYBOLD aake or equivalent. 

Opti ca I thicKness •easuring unit, source as above. 

Vapour degreaser, 150 •• diaaeter, 
Y IDRON JCS aake or equivalent. 

Ultrasonic cleaner, 150 •• diaaeter, VIBRONICS aake 0 r equivalent. 

Electrostatic charge el iainator, 
SIMCO aake or equivalent. 

La•inar flow clean tables, 3f t • 6f t 

Thin f i la hardness tester, Edwards aake or equiv. 

1 

1 

1 

1 

J 

2 

J 

-4-

1.000 

1.500 

0.600 

0.400 

21.000 

s.ooo 

Tota I 
Price $ 

80.000 

12.000 

3.000 

1.500 

I .000 

6.000 

o.soo 
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Non-expendable equip•ent to be 
identified during the operation of the 
proJect t provision for cost escalation, 
insura~ce and freight charges. 

Sub-total of non-expenda~le 
equip•ent. 

347.350 

796.260 
<US.dollars) 



B Expendable equip•ent 

RAW HATERIALS/TOOLS/ATTACH[MENTS 

Ser. 
~ 

2 

3 

4 

5 

6 

MATERIAL 

Optical glass in rando• size slabs 
in the refractive index range 1.51-1.77 
and Abbe value in the range 63.8-26.3 
of the following typ~s<Schott •ake 
or equivalent>: 

- Boro-silicate crown 
- crown 
- bariu• crown 
- dense bariu• crown 
- dense f Ii nt 
- f I int 
- extra dense flint 
- double extra dense flint 
- bariu• flint 

Ophthalmic glass shc~ls 1n standard 
size, 300 x 300 x 20•• 

- Float glass plates - in standard 
size of 300 x 300•• of thichness 
12 •• , 19••, 2s ••• 

- Abrasives (emeries 100, 220, 302, 

100 Kg 
100 Kg 
50 Kg 
50 Kg 
50 Kg 
50 Kg 
50 Kg 
50 Kg 
50 Kg 

50 Kg 

30 
each 

24 Kg 302.5, 303, 303.5) 
- ceriu• dioxide 
- carborundu• 

4Kg each 
5 Kg 

- AL2 03 5 Kg 
5 Kg 

Pair of roughing, smoothing, blocking, 30 
polishing tools, te11plates, collets, 
clamping bells, jig for lens holding 
for vacuum coating, test plates. 

Radius turning attach11ent 2 

-6-

Price t 

50.000 

3.500 

3.500 

1.000 

5.000 

2.000 
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7 

0 

Pair of flat tools, 300•• dia•eter 

Blocking •aterials, I ike, pitch, 
plaster of Paris. 

Cleaning agents, like, benzene, 
benzol, trichloroethylene, ••thylated 
spirit, isopropyl, anhydrous alcohol, 
kerosene oil, acetone, •achine 
cutting oil. 

10 Polishing agents, like, 
- Polishing pads, felt, cloth, wax, 

teflon. 

JI Optical ce•ents, like, 
- Canada balsa•, cellulose caprate, 

U.V. ce•ent. 

12 Theraal evaporation •aterials and 
sources, I ike, 
- Mg F2, Si o2, Ti o2, 
- Inconel, •olybdenu•, tungsten wire. 

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

Sub-total of expendable equip•ent 

2 

30 Kg 
each 

5 I tr 
each 

-7-

z.ooo 

z.ooo 

2.500 

2.000 

2.000 

3.500 

112.~80 

197.480 
<US.dollars> 




