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INTRODUCTION 

ina Development Centre is Jf oart~:;:ar imccr:ance :o :~e iu~ure of the :~tical instrument 

Ambala is an important centr~ For the -~nufacture 1• 1ther t1pes o• scientific instrume~:: 

w'th this background in mina and in vie• of the specialist optical responsibilities 

Jf my job descriotion, I have chosen to write a rather longer reoort :nar> wo1Jld normally 
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L OBJECT! VCS 

i ..... ,.~ .-_:; (~ j -

! -

:.S - Jr,..,nge for :rainirg ~;!C!~ents for 100( engineers in t~e _K through :re ~~!CO :rainin; 

' 

L. "!NDINGS AND CONCLUSIONS 

::oc Qrganises le~:~""!S and discussions on an ad ~cc ca: s, inv1t'ng lectures 

' •,..om ·1isiting exoe .. ~s ,,no come from both insidt. and outside India. 

-~ese lectures are "e:: organised, ~ell documented anc .ell supported; tney are 

jiso a Yaluable for~m for ideas ar.d they provide an imcortant stimulus for !DOC 

~~g1neers and person~e' from local industry. 

single lecture-dlSC!JSSion was held at csrn in Chandiga""~ as follows :-

1; Modern trena( :,, optical instrumentation 

\Optics as thE servant of detectors, sources ana ">ie media) 

Jar! : 30 Se::e-:er 1985 



'eve' ~na it a1a ieaa to 1n 1n1matea discussion 1bout the airect:on in 

Jate : 9 0ctcber 1985 

~:~e".::.rnce : :s _:::;io personnel 
: JDC Je,..:.::rr.~ i 

Place 

interest to ~e. Fortunately it proved to be Jf topical interest ~t CSi~ 

anc ;t lea to 1 lively and detailed technic31 :iscussion. It 11so crov':ea 

lr c:cortunitf for the facilities and skills :e·rg develoced lt '.~JC:: 

l~ from outs:ae incustry 
3 from iDOC 

c; ~utoriJl ana workshoo sessions on optical :ens design ~ith !DOC engineers, as ~cl lows:-

E5tirnated contact 'lours : 16 

~~er.dance : Varying from 1 to ~ 

Subject matter : See Appendix 2 

f~ : T~is activity was intended to be the major :~rt cf my work in A~baia. 

was drsirable on this work. Fortunately, due to the enthusiasm and energy 0f 

the !O~C engineers in~olved they were able t~ start work on a general purpose 

optical lens analysis program and a small 'utomatic design program for achromatic 

. - - -~· ~----------~--------



l, 

:: .:e~:·:;n ::::-1:· :-:·1 

- :; : -: t = ,. - ' ~ -----

~rec1sic~ ~ctical ~indows 

!DOC n3s ! JrOject to grind lnd ~oiis~ l :Jant'!! 
~ti 
2,asc "'1i oiamete~ orecis1on ooticai winaows. 

off 375mn jiameter 1~1 

This ·; 1 'TlaJor o;:itical faorication Jro;.,c: Jr : ·:•e s;:iert aoproximately ;i~ 

working days providing technica! supoort tn t~e eng'neers working on this project. 

The faci 1 i ties provided at IDDC a•·e l': :;,.~:,ent ::;u'. :e inadequate to .,,eet the :ec ~ica 1 

If enougn resources are ma,.snalled :o =c~~lete this :reject sulcessfully i~ wil1 

be a source of pride, satisf~cticn dnd ~olitical suc:ess for !DOC. 

!f inade~uate resources are :;rovide: ~~e :roje~: ~· · be l •ailure 1nd it will 

- --------"-~--------·--·-------··-------· -------



___ _:, :n..1:...stry ·:Jn =1~· J :::_.- :"'~: :~c:""';r;~:~;_.9 ,,.,.. ,.. !.) .·:J., 

~::en11x J gives t~e details J; this ~recess. 

~ooendix 6 gives a list of ecuipment that snoula :e ourc~ased by !DOC. "hat 11st is 

not :o~:·ete: 1t me~ely '.ists some ite~s that are 1·ta 

tecnn1cdl resource centre for optics. 

'~ture :ecnnical support reauired for !DCC 

~) C~tical Glassworking 

:DOC 's to funct101 as a 

Amoala industry and IOOC has, together, a wealth of e~perience in the manufacture 

~• iense· for 'Tlicroscopes anc other small ::Jia~ete'" ··strurcents. ~~ere does not 

l::ear to be any exoertise 1n t~e wor~ing cf ~eai~- ind large dia~eter ootical 

. -
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r 

·-~ 

:o ass~st ,., :re development of the t!:eoreti:~1 ::ies1grs lr.: :ne deti~iled or:l::iol 

crccesses 1~.0lved in the deposition a; ~ult~cie layer :!:•" film devices. ~-:~ough 

the 3a!zers :o~oany will ~rovid~ orocess oac<ages, it is ;-~crtant that !CDC 

:~,-=looi i:-s ·~1eoendence in these -1::=·:. 

~ere olaces •er engineers who are likely to oe :leareo 'n :~e near future fer 

training~::., J!'l!DO and the Indian Government. 

b) Other training needs 

1JNrDO trai.,"g fellowships !;ave been offered:.:; tecnr;ca~ s:aff of the engir,;e• 

grad.::. T·e'"e ·; 1 need for additicr:a' ex!e··~· 1rd/c,. ~·:e·~al training t::i :e 

provided for ::cc technicians and technical issistants in t~e optical sectic~. 

This training requirement is particularly vital for the vacuum CJating and glass 

polishing wor~ where new ambitious projects are being embarked upon. 
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"). 

JDtiCl1 ecu1cr.ient .. ~hi:,..-:~~ ·:i.Jr""~r·~!y 1 .,ea1tny interr:::ar.ai ::limate for t~e 

develocment of cotical je.,'ces. •mien ;s based on a massive "'orldwide expansion 

of computer c~ntrolled lase~ scann1ng 3nd switching dev,:es. television video 

e~uipm2nt, ohototycesettir.g tec~~ology 1na holograpny. -nis nar~et expansion 

._,... .... 
, I U>li., 

... ~ S : 1 ..: ..: i ,...: g ·-:_f_·_"_"_O_P_:_1_:_a __ :_2_:_:_:_::_n_, _J_"_,-_. --~-~ 

• ,... ... !·-·' ~ ::-: : r; .·.' _:.; .... :' : .... .! ,... 

~~~·-·--· ~-:- -;:.-;;-::-r·;· :r: ~ ,.....,....~:·:-:·.-: 

~~:uire~encs, ]S fo11c~s: 

have additional administrative ana clerical supoort to -inimise the time that 

tney have to spend on ion-technical activities. 

,. The optical thin-film 1aCJ~m :oating wcrksnoo staff, ::~sisting of one technician, 

one nelper and one depute1 junior engineer, are fully occupied ru~ning the existing 

vacuum equipment. The cormnssioning and efficient use of the new equ:pment will 

oe a significantly more de-anaing tecrnical task, whicr. "'ill absorb their resources 

fully and reouire tne Joocint~ent Gf additional techni~3' staff. The additional 

technical staff required for this vacuum coating work w'll be necessary to run 

tne new equipment efficientiy and also to continue ~he work on the existing equip­

ment, whic11 should not be ~eglected in view of its economic i~portanc~ to local 

0 ncustry. 

I 



.,n!c~ it c~nnot be expected tc :ooe wi:n unaer the present c•rcumstances. 

It i5 vitai that managerial ~ttention 's focussed on t~is cris1s situatio~ arc 

:~at additional resour:es are ~ade ~·i' 1 able to briage :~e resource gao whicr 

I 

. . . 
:~~ ~:~~r ~er~ ~r: :~e ~.~~:~:r·::-:~3e: :2:~~c:~;·2~t 

:rc.v; .:es. 

Jf the mechanical design of oot~ca1 !~struments. [n partic 1..11ar it is part of 

:;:;.:;c•s . .,oric to .leveloo oroducts and processes •inich may tnen be transferred to 

external companies. A competent and autnorati~e drawing office is a vital link 

·n :his chain. 

. \ . ; ~he environmental condition of the mechanical engravinQ dep~rtment 

re ~echanical engraving depart~ent :s ~amp. This has resul:ed in serious damage 

to the instruments in this department i~ the form of rust. 

ihere is also a very valuable toolroom microscope in a state of disrepair in 

~r-1 s department. 



- : '..i' 2~ 

ne E~isting Quality ~arking and Export ~ouse servi:~: Jf t~e Haryana State 

,.,,·:." 

~e :omoietion of the new !DCC neadquarters builain~ :~fer~ :~e opportunity ior 

·mprovea space facilities for the ootical section o; :~DC. :t is however 

1nsolutely vital that tne OPt:cal computing, -necnan1:~· aes··~n, ootica 1 •abr1:::a:'.on, 

.acuum ::eating and :escing facilities, along witr tre "1ne--necnanical ~or~snocs 

re~ain as an integrated unit if serious optical ceve 1 ::ment #Ork is to be success-

•JI. ~s it is incJnceivable that the "ew Balzers vac_.'TI coating could be re-si:~1 

Jenefit from re-siting, it would seem to be obvious :-ac the present site on 

:caff Road should be retain~d as the centre for all :-e optical work. 

3. SPECIFIC RECOfott£NDAT11*5 
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' ,, 

~:~·.:···:1-· 

~a~ntain contacts with :ne oc:·:al c~car~~e~: i~ :s:: in Chanci~ar~ . 

.. ,...: ? . ~ i 

- .... ;.,},. 

];:,t1ca1 .~~~•ilmDesiqn 

1es~gn of film devices:-

'.;r Jann Seeley, 
Jeoartment of Appi~ed o~,sic~. 
Jriversity of Reaaing, 
~h1te ~nights Par~, 

Reading. U.IC. 

Dr Phillip Baumeister, 
Physics Department, 
Jrive~sity 1f ~::~~~:er, 

qocrester, 
·~e 1..v 'for~ Stat~, 

·• c - ' 

-:: ; : : 

Jr .,€c';:r,er ~;dell, 

Ouee~ ~ary :allege, 
Jr~ ,.::r-; 1 t 1 : ~ ~onc!on, 

"' 'e ~~c :\:~a. 

LO"'·~:"', E.:. U.K. 

Or H.~. Mac:eod, 
Ootic3~ Scie~ces Ce~ter, 

... - - ·- I 
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=~..: _i ··-:. - _;..-. :-

-:r· :r--...:.. ;·;•·.::.~:n :·..J....,: ... ,.. -:~-= -::.;i:,:-:-.e,..: ::--: -.;·1:..=.:.~r. i 

• .! - J _,. 

. ·---: ... 

~ooroac~ lnaigenous su~~l•ers Jf vacuum :oat•ng eJu':-e~t ~itn a pr;)ccsal trat 

lmolement tne prooosals of Appendix 4 as a SJ;:ic1~"':er:l,./ Jrocess to that develooec 

oy Dr 9u:osov. 

3.2 -:ontacts "itr: ;ocai inaustr, 

Follow up the contacts listed in Appendix 5 and review tne ;rejects as potential !DGC 

activities. aopoint an industrial contact officer for ~ac~ :roject. '!",1e first task 



.. ~'., r JP•-··-~··-

_. ~ - ~ 

Submit ;uoted prices to 

Jotical Slasswork1ng 

.)r l(.J. Sharma 
:ccc 1t IIT Jelh• 

iii )Dr Angenailoo 
! ! T ~adris 

'j) Jr ~U,.~j 
2SIO Cha.ricigar•1 

-vl Jr J.V.3. ~lO 

:sRO 3anga 1 ore 

. ' 

Tne oest ootical design :ra1n1ng -s iowe~e,. to oe fauna in the cnalienge of jesigning 

specific, needed, ooticai dev~ces. !DOC is in an iCe!l position to obtain 

consultants or to ohrase soecif;c, ,.elevant quest1ons in postal ~uestionnaires. 

c) Ootical Thin Film design and deve1ooment 
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1 .. :J J~::a :riin1na ~a 

' :J .; ... 

- ,- - . • ~ - r ; ~ r ~ -

"! ....... -. 

. , ' 

------

-.,J- c .... :'-'=:=-.:.·1~: 

, ~~ •• of u·e ope:; ::e:::;artme'1t of : :Jc 

.-:~ ---- -

~ecruit an ad~inis:rative assistant to rel!e~! senior eng·neers of non-tecnnic1 

aaministrative duties and to provide supporting co-ordinating consultancy serv1ces 

for local industry. 
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• <'\,.. _;. r•.:. ~· - :.J 

'A •. - - _), 

·~j:.;r-:;_ -.· :~1s ---~r 3r.cu:c ::.=:-

:,.- ~ _.j--? ... -

J i -ne 

~rrange internal Jnd external training courses for ICGC mechanical design ~ersonnel . 

. nese training courses should include opportunities for the participants to learn 
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...... ..:.: '~ 

•1r· .. ·-
.··.) .. . - ... 

:J · c:..ittd 

.. ~1) 

,... -_..: ~-.: . 

t~e :ooc structure, in ~hat they offer a perfectly comolementa~y se~vice ~o the 

:ec"nical activities that !DOC has been concentrating on. 

of ~artron management to avoid such a situation developing. 

•: The siting of the ootical and mechanical activities 



LECTURE - DISCUSSIONS 
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:he Jev~·com~~~ of wiae ~iela, wide aperture CJ~era e~ses. Televisicr ~as 
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, .,, . cweJ 

' ... ·,: - - ~ - .. -- . 
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and they are supplemented by ~ore recently deve'coe~ ;ources and detectcrs 

( ~asers, pnotomult1ol!ers, TV !ubes). 

r 
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:.ar. rnastig~a! ~'d jiscuss ~~,e effects of as1me~r·c ".":anufactur'rg errors. 

For sucn an oct1cal system we can calculate or mP3Sure the modular.ion 

.. ,,. .; ~ ·-: ~ ""i...... ... ... :. . r" ......... 
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;n ~ ..,ax· - , -

I - ..:;.,, ~; ... - ~ 
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. ~ . .:-. ..- :. ,. - . 

~Jrves ~cross tne f~ela J~ 1iew,which are ere fie:1 :Jrves showing astigmatis~ 
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·-:.:~·":.~:,...···- =.; ·-·- -· : . a..- .:.r-.:.,... - .:. 

,.:-..- - .... 

~ ') . - 1 

~rror, ~nJ - ~~~1·J 
'1 

:omoonent af the syste~ is :ne •eature tnat ~as to be tJle~!ncea, .. e ~ave to ~JlcJlace 

~~.e '. ":cartia 1 di fferentB i :oefficient") r"Hio: 

Spnerical Aberration 
Thicknes5 of •irst ~ens 

.mere ,:, stands for "change in". •ror!' tn;s we can ca 1 c:;ia:~ a tolerance for the :>iickness 

Tolerance = 
Sp~~r~:~ ~be~~ation ~llowdnc~ 

Q 

The importance of the second and third points is that ·c is very unlikely that 
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f~: :~~~d by 10C% i~spection, as inow~ in fig. J. 

> ! _,.,... ... • tne to ta~ Sue~ frequency d~stribution ~ignt result 

.. - • ..,;..r 

'':' 

3~C : 1 suitable insoection :ecnniques we see that 

E 
r=z = v n e 

the average contriout1on lr1sing fro~ ed(~ source and where n •s :re ~u~:~r 

of sources of error. 

e 

=er :omoar1son ana standardisation w1tn tne nor~al distribution, the stan~aro ~e.·atiO" 
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' 
:ucn a cosir~sJiaal distribution ~as an RMS value ;•1e~ ~; 

(Standard ~es~lt) 

and :iy comoar'scn with the result for syn-metric i:ria;e e""r:rs .. e see that we can 

;et 

t j 
' " i '1 

I 11 
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J ~opliCJt1on of surfJce tilt J!'o~Jnces 

'!· 1 .. : =-.i,., J". 

~h~ imoortant ~spec~ J~ :~~ ::~~ore~t jrJwings showr ·• "ig. 

:re geometrical tolerances ~e:a~ec :o !~ese jatums. 

~.: ~-?: :r. ~ ..... .;,..·~•1·::.J,... "': '":.~ : ....... · :u"'": 

'he attached table surmiarises th 

r 
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as~ Ju: 

- ""-.:. 

l~for~ed ~avefront (mer~ 

'' 
+-

f 

;ight fdlls on a conve1 1e~s that lens impresses ~ <Jrvature Jf l/f on t~e incident 

wavefronts, so that tne1 converge on the focal point. ~hen a ~avefront :onverges on 

a Positive lens, as s"own in the other diagram, so that it has a curvature of 1/1 at 
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- r--

:,,..·,.,c·:;:~:is ·n·;1J 1~·~. ·A:r, Jo~:,·1~ ~J· 1:J11t·1Jn 

~ :~e eau1tion ·~r focal le~;:• shown in the diagram en:itled "Calculations" the 

r3d1~s Jf curvature is taken to ce :ositive if the centre o; :urvature is to the rignt 

J• ~~~ 5~rface. just ~s the atJec: 3nc i-ace oos~t1o~s ir :~~ :revious Jia;ra~ ~r2 ta~e~ 

... : . . - 1 ... 

... = . •· •,1 : 

.s ;; 1t is requirea to recla:e lens :omoonent ~e :an Jrrange for :he image :o 

~e ·r ~xa:tly tne sarne ~lace as Defore 1f ~e take due 1ccJunt 0f f ana ~·p• ana 1":c 

:a:cuiate the sag ,Jf tne sur•ace :•t:~ng 1gainst the mec~a,,~::al shoulder. 

~cte that the formula ~or ~urf~ce sag given on the diagram entitled "Calculations" 

uses :·e ~odulus of the value of surface radius, that is, the ~ositive value. 

r,Vi 01ay all seem rat.,er eleme;•,tary ::;ut there are "Tiany ;·tuations •• mere the lf'.'.ag..: 

for-e1 ~, ~ single lens must be in 1 ~recisely defined image ~lane, or where a lens 

must be replaced without disturbing the focal properties of tne optical system. 
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Well, recalling that a lens of •ocal le~;t~ f imoose5 i curvature l/f on a olane 



-r ----~,-

; . 

I 
! "' -

... :.. - : 

~ -
3 3 

... ,, 
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~ .~e suaess ~.: :. .lS me.: gni tude is 

--~ ..., ....... 

de-

;;er:de:-. ~ un ~ooa ~;.a:iagernent at all levels. ~~~;r:.s should ~e made to 

:r;a,ce a.:..l persor...ne..:.. i:-.volved feel ~art of an e:..:. :e teei.m. T ::e engineers 

a.:.ci t.ec::-.r:.icic.::.:; will in particu.:..ar feel e:q. ~::: a::...: -c:1.rea'ter:ed b:i- t:-:e 

;.;.e:.5ni :.u_e u.f.' -c~:.e tec11ical prob.:..e:.is an::.:. "t:-.:.e:r .::.:ould be supported a"t 

ever:: stc.:,:;e b:_,; their ;r;anao;e:nent ofiicers • 

.:-:.e manageme::"t resources ~-:e.ila::il12 for ::r.is pro~ec-: 
.. ··.• -.:::.,,... 

-. .................... -. 
m2n:,; "tec:.n . .i.cal and J1a:iac;;erial activities assuC .. ated w~ tr .. the gro·;:th of 

:-'..;C. i·r. i-"a.jesh nam!'al is full:_/ emplvyed cte~:elopin~ tne vacuum coat­

in::; facility. i·ir. :·l.~. Jain i;:; due to go for:: months training overs:as.. 
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In particular, tne f ollowin;; 

la:::"ge scale optical components:-

;~aini te:.l -bservator:r 

.. '~J..L ::al cu-eta 

'7 
I • :~c:-.. -:ical r~eoortin~: 

:.=are.:.·:...:.1 e.x;.eri:: . .:.::.o..:.. e::·;a. "'c::.e0re-:ice:l records s:-iould 
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H'!E V!SuAL MCNITQR[NG JF n+E TH!C!C';E:'j .)F 

:~e lcwer ~~e re•'.e:~ivity at :ne cesign wavelength. lo4he, ~~e refractive index of 

t~e glass ;s :r.e scuare of the refractbe index of Magnesi~'" Fluoride (l.38) there 

~ .:. - ~ -: -

• The ~onitor~ng technique is e•tremeiy efficient when ~~e monitor glass has 

1 i1g~ refractive 1ndex and aiso has a curved surface whic~ :s usea t~ reflect the 
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'he vac~um syste~ must be absa1~tely clean. 

6j fhe lenses must ~e discharge cleaned. 

-5 The ultimate vacuum should be better than 10 -Jrr, 

1 '. 
, I 7ne lenses ShOula be baked to 250"C or 300°C pr·~r to evaporation. 



INDUSTRIAL PROJECTS 

.. .., ;• .... - .... -- ... e~ ..... - _,::- . ·.:·.-.- - - ...... - ..., .. 
~-.-:~-

.... ,.. 'l. <. ., : ~· : ~.- < _ < _ iP,..'7':.l 

- ... -.: -_ : '::?:. 

~ 1er: 

3) ELECT?.Q OPTICS 

(Mr ~- Bhac·a ana Nr v. Sareen) 

Zoom proJectjon lens design 

Accroximately one day was soe~t discussing this c:-:any's project. The basis 

for i design w3S developed and the :~lculations nanaec :1er to the engineers from 

:his compa~y. 

4j RAY ENTERPRISES 

(Mr D. Chowdhryj 

Project This company would like to develop an introscope of length 65011111 and dia 61T111 

~ith a +/- 15 degree field w·:~ a magnific~tion :; 4 or ~ore at the eyepiece. 

' . ' .. 



s; :~c~~ JPf1CAL ~c~KS 

"r 1.'4. 31"'.iJlJ 

. -·~c .i~ .... .:. _ 

'.J: ·= f', • : • ~. : ~ -~ ~- ·• _l-:. ... - -

5; ;~~:~ OPTICS ANO SCIE~TIFlC wGRKS 

'"'r <. Seth) 

Episcooic Projector ana Signting Telescope. 

Reoort Lens designs suitable for ~oth these instruments ~ere oassed to Mr Seth. 



~fie "·r:: "; l !15: .:;f :JdSiC requirements, TIOSt!y J" l ""Cdest ievei f)f 1nvestrnent. 

,...~ .::: ... ·:--er;9: Jrr ::i-:: ~~r:;: ,~~t :s "~~::i1 ·n :~e ~~:,.::~.,......,~or :rie ~fflc 1 e'1t rur.n1'1g 

J .. :.":e ::cc .::::· :.i · :;e•::1an. ~r.e equ 1µm~frt Vii r.:ie ~~c~~.:; '· ~: is n~c~c::.c;;;.,-y if iDCC 

is ta expar: :J -eet the cnallenges of the developing oot!:al industry in Ambala . 

• 

) 



EQUIPMENT LIST I 

:.5 Jty 5 lens ce":re :~i=kness guages 
~--:~J: :;;;.;.~c ~:-:~ 7:~~-:--:c~2( :yµe} 

3.1 

3.2 

~ngle slip guage: 

--..~::·.1~·.-

:.;:;t::-1 :J·1:: :JJt::;· ::?st :;e~cn for infir.ity conjugate 

1.~nses .. ~tn ncc.:i: ~·~ce anc ;irecision bearing 
f~cilities. ~~~ t~ ~ade in ~0use 

Quantity two Microc:~~~ters w1tn optical des1gn 
software (Hewlett Pa:•1rd ·nake or 'lax make) 

~. ~echanical Wor~sno~s 

, ' 

~etr~iog1cal e~u·~~er: •or '·~ej• Jna angular cal 1crat1cn. 
Several ma1or items, eacn less than Si,000. 

2,JOO 

;,JGC 

:,JOO 

: ,5tJiJ 

1,500 

!,500 

- ,-.,...,..., 
J, .. n. ... u 

:o ,:c:J 

z.~2:) ~er annum 

:o,ooo 
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2.3 

2.J 

2.6 

EQUIPPtENT LIST II 

., ; ; . 

2.~ - z: ... 

~cd1tinn~i :~:::3"'-~J;..;c .:.Jf11 didrnete,... 11acuu:n ~lal"lt 
and .;incil lary ec:;iprr:eri: for training local irc:;stry 

~t~er cons~~~o~es 

(~olybdenem ~cats, che~~:a·s ~~:.: 

Laser centering de~ice 

Lapping and polishing machine: 
:ont1nuous type with poiisher dressing uo :o 
2501Tr' diameter at each Jf three stat~:ns l~Cl (j~JaCil1t; 
for crystal polisn1ng (Logitech type; 

Crystal cutting machine 

~ranite surface plate~·:· :ontinuoJs sur'ace 
'.iiameter (or so-.are s1dei 600:r.r:i. 
"lay be Indian manufacture 

Standard accessories for existing macnines 
including spare parts 

zs.ooc 

'10. ·JOO 

7,000 

20.000 

7,000 

1,000 

10 ,000 
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3. 3 

J.5 ::i1ngie 1 ,:'l·; "'efle~ 35mm ~ame"'; .. nth "lar.ua: >"': 
111~:::-;.Jtl( ~xoosuri:: •.J..::~1i~~~<: 

°3.:J 3"11.::•_ Jr'; ""'i~t~ :·J::2d : 1 r-:·_ .. ·• -./. :1:~-=""": 

3.9 

Laser a11g~~ent e~uipmenc including lm~ lase" 
(He Ne), Se3m exca~aer and te3m stear1ng ~od~ __ 

I! 3.10 Optical Transfer function me!suri~~ 

'' 

'' l l 

', • l 

I I 

4. l 

4.2 

5. 

5. l 

5.2 

&luoroscc:~c, :c~3~~sing, :~~:~ c2~tr~s~, ·~:~r~~r~rc~. 
jark -;:r01.;r.d :i'",~ ,..~ :~ :r:·w~r .-~;~ • .. e: !:::r-,..,..--~-·: "" 

Quantity two Microcomputers witn optical desigr 
software (Hewlett ?ackard ma~e or Vax make) 

Recurrent expenditures for sta~ionery, magnetic :aoes etc. 

Mechanical Workshops 

Precision chasing lathe Hardinge make 

Metrologicai equipment for l;ne3r ana angular c; ·~ration. 
Several major items, each less than Sl,000. 

'('(' 

2,500 

16,:oo 

lO,OCO 

2,JOO oer anr.L:m 

10,CCO 

10 ,000 
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UNOP TRAINING FELLOWSHIPS 

.. .; \ 

Bedford MK43 DAL 

J.H. Dallmeyer 
~igh Road 
~illesd2n. Lon~on ~~!~ 2:N 

).C.L.I. 

)pecac 
~agoon Road 
St Mary Cray 
Oroington, Kent BR5 3QX 

r,; lickers Instruments 
.'iaxby Road 
York Y03 750 

. :~1epenaent gcvern~e~t furce~ 
:.-c.:uct development arganisaticr. 

with avionic specialisation; 

'va~cr Lens-system Manufacturer) 

(Man~fac:urer of Jot1cal :omconents; 

(Major ::i:ical !nstrument Manufacturer 
soecialising in microscopes/ 

Eacr of these host. has been selected as being ca:a:le of providing cne 1er; 

hignest standards of training and as eacn being well mdtcnea to the requirements 

of individual candidates (see below). 

!DOC (Jndidates prooosed for training and !DOC rec~ested training orogra"l"e; 

.~~~~as aooroacned me direc:11 wi:~ the bicdata •:.-!~Ch of the fol 1ow1~9 

I I I 
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., . - ' 
, 1. - - '· 

De ,.itn Cr-anfielc fc.- 6 '!lOnths anci R.P. Ver~a canoe .,i:· :IRA•: .. -: '1onths, their 

~ . .: :;-:r-:~r1:~- .... 

C 0 N C l U S I 0 N 

[n ~:':;:; ·~r :1reful liaison with iJN!D<) Officers in 1·enna 3r: Ambala, a situation 

nas arisen wnere a reat Cleal of preparatory ·.,ark in this :rograrrre 'las been wasted, 

and there is an irmiediate danger of ill will being generated with :·e host training 

establishment$. !M view of the wishes of !DOC, the wis~es Jf the :'"ainees themselves 

lnd tne waste!ul ~ .. : ~egative situation that ~as arisen c.~ to ?a:• a• co-ordination, 

I believe that it is ·ntal that UNIUO make every effort ta "ectify :-is specific situation 

in the short term ana institute procedures which avoid a s~'llilar s~tuation developing 

in the future. 



ORIGINAL (uN74CT 
LETTE.(2_ 

~tica; tngirt-::-ring Training Places fer ·!1e 
United Naticns irx:ustrial l):ve1oment 0~-;C""saticr 

~. .,:-~~~ ::z: \CdJ. 
: : --:.-:: .:.31 ~ (hare 

e ra·,2 :er: jj:i=rr.....acr.ee by:..;:;~::£ :;:; "'':-: 7::.ur :raining places f,::: ~Ptic.::; er.g:ne-;:··: · -;- :re a 
:Jnc :Jn writing to .JW to ask if jO.J rrri<jlt be interested in beirn; ;,.. .. <vec. 

_·i:x -s ·c. 1 >-.~~~~ ..:-,:( ~rci.Jstric _~ .:.j~::-: ~r3~r.~~s cc"'~:~(1s ·=·~ ·-·~ -
-':~-:.'-::ch tney vriil pay LlXJ per ·...ee:.:. 

-:'1E: trainees are ail in :heir :J.o.Ent'es ,i:re y;'llngest 15 ~~)€a-:: ~ld anc the oldes:. ~s ~3 .:,P-ars) 
anc T.ey have all studied JPtics as a sDe'::a:~satkn at a first c1as: :_.=-chnica: ir:st~::.i:e. ::: :rey 
:ar eacr: be p-~·tertiai iy 'JSefu1 ta:-.::cr::r:; -e-r:::rs cf y::Jr Je"·e1cWt:r: ·_::r, j-= ~~Li ·.·.f2n: :.~ :.::·:: ::r-e 

:ec:"'.ricai person so that tney can i::ie ::eatec as 3 pr8ject engir~r- .-1:·-•'r:g une€r :fie SL.ce-.':;::r 
jf :ha: serior person. This dITdl"<]er"E"t T;7: be Jf interest ':;: :;r:_, c.= ~U ·~ire 3n -:F:.r:; :ao; 
~.: r . .:;r:s ·~r :l fe,, n:;nms '.lf":<l .JU.l aor : 11'r'G :Eir.i; paia for it. :-= f-•- ::re ~repare•J ':.; :;r:.' :e :: 
1:~ :r:iaiticnai training PrrJ:Jr37Tre :ii"s 1.cu:.:: 3;so be acceptabie. 

If p.; are interestea in this p~sa1, cruld .)<JU please write :X:cK to rre as soon as pcssible 
indicatill';l the t)'Pe of \'tOn<. that )OU think JOO mi<jlt arploy the trairee ~n, and I will send f~.1 details 
)f specific candidates. 

e Ttie candidates are avai1able tc star: \'tOrk as soon as they can ~ accarrrodated. 

: ~e p.; rray be able :a help "r 'jiis Tatter and I look fort.er-:: :o hearing frun 'f.A.J. 

Yrurs sincerely, 



-,... .,.., ~a,.-, -
lJ. t ., I- I ! : , '1 - ' 

'-'-"'-"' It- •I 

AND FACILITIES CENTRE 

..,rcie~: of }-JARYAlVA ST.4TE =L2C!RONICS DEV. C:}RP/\. _ .... O . 
. .t SC.JCd .Ja11~rnm~nc Jnd~.-· .J• .ng 

4ss,s:ed by UNOP'UNIOO 

Ul1Jl1JlB 
STAFF ROAD, 
AM9ALA CAN TT 133 001 

Post Sox No. JS 
Phories 21190. 22753. 2073: 
Gram : INSTRUMENT 

No. ID DC: CT A: 85 ( q c 
4ht July, 1985. 

~r. Jonathan ~axweLL, 
~~, ~e~~s rlcus~ ~=~:, 
L:r.con •;w10 6EE 
'Jnited Kincdc':l 

Dear Mr. Maxwell, 

AfJST/?/}CTEJ) 
LE7TEJ2 

I received your letter aate~ 1 0.n~.1985 3"~ J~~D~' showed me the Lette·, 

that you ha~e ~~i~:en ~c 

a suitable placement for our engineers arc Let us hooe, t~at some positive 
. . . . .. .. .. ~ - .... .J: €: ..... 3 ·_ ; ;: ..; 

[ Hcoe that you have receive~~~ :a:~e ~"=~ :~e ans~ers to SO':le ~ues:·:-: 

concerning UNIDO'i proceaure. Here once more are some details: 

- A ~onthly ~ay~er.t coulc :e arrange~ :ircug~ the 8r":ish Cc~~cil. 

UNIDO will cover aLL ex:e~citures cc~~e:tec with :·e trainees as air fare, a:::--

oe ::Jvered tee. 

s:3r: ::~e :"me ~n Sectember er Jc:::~-. 

1985. 

Mr. H.R. Dixit is supposed :c start from 1.09.1985 a three months tra'nin; 

~rogramme at LeningrJd with Mr. Butuscv. He may after~ards join Vickers Instru~ents 

for another three months. I would appreciate it very ~uch if you can get a a::nf~-a:icr 

from this company, that they are ready to accept him for a three month trainin;. 

They can mention in the confirmation their conditions too. 

Mr. N.K. Jain should mainly gets his training in a production company. 

However if you feel that Vickers Instruments is the right place and if they are 

ready to accept two persons for training you may place him also there. Starting 

date in September 1985 for a period of six months. 

Yours sincerely 

~ / ............. 
/~?t---7:/ <._-_,_) __ _ 

' 

., .. _..... •.. e i I 
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l_!AsON LETTEQ 
T{ ~11 £/\//VA 

·.-. ~ •. :. J._.trod~:, 

~- ·,~ .~ >--=~5tria1 Jeveloprent .Jffic.er, 
:~~, •_-:-~·:-·~ Ir.c1;str~es 5ranc>i, 
_,~·1is1c.r: ]t [na.;3trial :,peratioros, 
,,:x, 
:. :.:..(' 
henr.:i, 
Pt.istric. 

Yl.lJr t~.;f: CR/I~/79/~/11-05/31.~.C: 

Jl-.!S3 ~321 1.~~y) 
!1 1~~ ~~I7'~e \ 

;_;5 ;itt:rc.:tu~ •*15 ~ireJ to ~re tr~inin.; p1ac2s .::jl' enqi~rs fn::r mx ir 
rl'OC:la, ::l:. I ~lieve .YO_., or S·Tt:r~ clcse w JCU, is ro., ir.•, ··.-~-:: 'r f~11a"ir·~ ·~;:i t:.:: 
c.;nt.a.:~ ::.::t rldve ba:!~1 1oc.itr--:. :ri orr.xr tr.at cur effcr....s ;:'C; ::.~ C..."-Or:.Jir.at.e-;1, I ii' 
~-closfo~ cuoies of the reievar.t L~rre~rx:e v11ich give na.-.:s. ~·k~sscs ~x cet.::; ·:: 
:;f :..~ ;:..:; ~L i..J.;tES :r.at I :;Cv.::o '.'c:C:~~ wi tr. ~~- : r>G:E fi:_IJ ;:.:- -;a;:.:: JSe r;f ti,;~ '.'i • ':. 

_._~, t:it:: :et.ails·;:- :·y ·1~si:-:..:: qdlc see-.~-~::-:: .-e:;i'·-. '·:..:. ,;i.;Q F.:: :. 
ld~~ ··.:c ~re o:::<eel1er1L Jri~fir~.; IXlt.es fr..J~ Xt.'1 _.oorselves, ;r," ..1:sc .-r. ?qxiv :;.r.-~ 

..,r . ..A:i=~: ;H!Cj'l in li7Ld1u. Tr;e ~tic sitwtiJ": see;~ :c ..:t: ·n ',r.A::r at cr-.at -=:r-.:.. 
~r(; i ra-.e also c~ to a satisfactory arra~t ..rith '"'.Y enpic.,;..er. 

ihank ~-OJ for )Wr pdrt in t;1is. 

Ioli tn oest •.-lisries, 

_ ..... ,"":"' 




