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snyvAKT A::T) VW*EJ¡L2L 

!        The  longer» need for a Centre for î^all,r,,al  T—,„•  (   ..• 

clear from previous usions «ri ou ««ncral   ,;r-r,i„  tut   -   ~   J-    ^ 

ensure  that  work will *« channeìloì to  it   *,1  ."> —    ^  — _ - ' 
to Buppcrt   ito contirA.^ ororatioR.     Further  .1 r: • -^•'- <      ' 

Voth the Clovernner.t  Mid  indualrj   10 

, Thi» -hcM te do,, », »«-.o;.« » •-*<» =<• "^'rts fr:"".ZZZ 

rM.arch orfani,.t>on in a develop -,„W  <-•»<«^>- ^'      ' 

«. the Iranian Sove—-. or. probi«. - » - - ' ^     

„,r „, ... elv. ,^»1«! n.lr -M «»-• '" !""»" "*: ;• " " 
iemS. Counterpart Iranian perçoive! 

re  vi 
cal  pri-.-i*îi»o.       *- . 

ij   «>^^m ni«» mir  e in of the tenure w..en team would  form tue .iu<..t.u 

1        Where posible auch problems sho^a be ta-k..- «-.»• 
T»TOT    h.,t   whore  facilities or  «xpe <-  •-• 

faciliti., m univr.it... or UIM, ^t »«.re                         „.,„,„„•.,- 
i^a.te in ,»..  the pro.l».. .ho,id >. taoKUd .„the --««.. 

i„.tit„tc over,... „.in. JranUn •«*»».. or. fel-^P er„..» «   

tors or assistants. 
• ítf facilities  for this first  stage  should  r <:  v.: 

4.      Offices and appropriate faciliti« 

vlded by the Ministry of fe.no« or an organízate su :h a*  l*.0        .n. 

»nd Metallurgical Corporation of Iran. 

,.      Th. fir., or (r.li.« .«•* -«» — ^ *"^~ ^ ^ 

., „ ...i»t.d...» to th. w..«—' « M'C00'°°C,;: ;r;  
mo.000 to UT» »d invdv.. . Ml.t.r.l   »'* «.th . »a,Cor». r:  

,        fU-t« th. ..«in, dp .f th. C.M.T.   .hould ,,t  .*.  pi- »«' 

OÍ th. fir.. t.o ,.T. of th. pr.li.i«r>  ..... - « "" ~ r-- 

«1- of th. t.- «o -»r. - -*»« —•    * ri^" °f uM-  
is su««est«d as the target. 

¿.«ions re»ardin# location,  staffing and o^ip-e'-t 7        Detailed recommendations regerain« 

h. c •"    .hould no, h. «a. unti!  it i. ..-r • th. »* of ,, ,« 

To^it., „,-»- - -Hin,, -id Wip«.n. -»---;;- 
-»1 to th. »tioip.»«. —1 i«—    «» '- 0!,"'tl"-   *"" "- • 

Ml P«».r. pi- for «h. CM.  ¿uri"* «» *« Ï— 

l> C 

T~"¿,000,000 rials - US$266,666 - 75 rial« * USfl.OO. 





i.    i;..flOL*>0Ti(<:ì 

The tenas oí   reference ft:-  trús  *..::;:nr :nt  a¿   K"t 

service arment were:    '¡>, "wiV;^  t:w  Ck-verr; eit <>:.   tv '•••-•'••- 

of a Centi c for Metallurgical T.. -im.;, .il-'"   ('•• = '' — "i: 

tl.ie will  include   "an n^c-.^-ient  ..f  tr.e  .w..:-.   :* t-ic\ L, 

and of  tho-o alre^ly  avallarle,   U   d,ten:i..e  u.e  ;;< ev,:.   • :   : - - 

uf netallur^  for priority ar.sir.tar..:«.   and c^-i^   '<   y^--' 

cuimniueiüning the  varluua depart-.^.tfc  ai«i «cet-^     f th.-,e:..: •• 

Other duties  included in the Je :.. <K ¡.^r. ; tu.!, :.-...*•.••* 

adninintration,   staff: n,.,, equip*.in(-,    
:nd c .,;i:.u. 

•Rie need for such a cetre   ir.  Ira:", ir  e :.a!u'.-:vü v   :.-..•.. 

^ta^i^iedj)^^^^ 1^--*-^ ^5 ^ 
miMion «as to consider how to  implorent the ucclslon.    Ac, r.... 

ar. attempt was ro-*de to determine   - 

(»Ï 

(b) 

(c) 

what problema wer« lik*ly to n««d sciution 

„ho would nubmlt. problam« and ho- would «er* en the* 1- 

finaroad 

„^ of th.-lr problaw and the n«d to * lv« thtm iM 

oontributa financially to their aoluticn 

(d)       what axiatlii« fMUUt«« »i<É* L* u**4 

(•)       -hat a^ir^t «wie I* t****. *"h «** priorlU.. «id .1 



(í) hew adequate etai'f could be obtained cr trained 

(g) where the C.M.T.   should be located and under whose guidance 

ci' adT.iüistration 

(h) tir;-—table. 

II,    PiPSLEMS TV HE ,5.'I7^?  AND ¿KRVIC&a TO  F'E PI-fiTlDKD 

ta) Extractive Metallurgy 

'Jim future  metallurgical ly-tased industries in Iran must 

start with the  utilization cf  indigenous ores.     To establish the 

nature,  location and extent of minerale oí metallurgical 

significance is  the duty of the  Geologi cal Survey assisted, 

whore necessary,   by consultants,   foreign «experts and coirmorci al 

organi sat ions,     The dressing,   benefl elation,  and processing of 

such ores and minerals is the responsibility of the mining 

companies assisted by the Geological Survey,  but in certain 

oases some overlap may occur and the C.M.T. ntay be expected to 

advise and assist,  particularly where- some leas conventional 

approach is required, e.g. the  leaching of certain low-grade 

copper orea, followed by electro-winning rather than smelting, 

or the oarbo-thermic (arc furnace) reduction of ores to produce 

ferro-alloys. 

The smelting stage comes into the orbit of the C.M.T. 

which must be expected to reooasend or devise prooesses for 

dealing with available raw materials, operating them up to the 

pilot plant stage. 

In the case of major metals,  iron, copper,  and aluminium, 

the necensary technical expertise for primary reduction is being 

supplied in part by foreign experts or partners working in 

•ssooiation with Iranian counterparts.    It Is unlikely that the 

C.M.T. will be  called upon to assist in tneee projeots, which 
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„c,  or.oonwil]   be.   in ,„•!, Uo, ,r .r. .r. aüv•,i  -^   •• 

develop««*.    Ho-v.r,   uomo nM-l^ W —  ^»" <"  " ' ^ 
primary redaction »nil..    It -   -der^ooi,   Tor .*»*.«.     -•-     -• 

is  a »»11  copper  extraction unit  n.ar Tener«. wh.,h ^   - • 

arance.    Moreover,   r.ew lir.«  of .pftw.-h n*y f  r« ,   .r,i 

thee, fi-!-,  «.g.   ai^t redict io» of iron -,  w»«,f. -• - 

copper,  or carbo-thenr.if rea, tío..  ,v..w        . 

of aluminium ana   ir. these a <.,....  «i -     lf 

The C.U.T.   — Id  with advantage ,o)la>or,te with  tr« Ct- 

aurvey   in explonn* *hc PoESn^Uy  of ,U]^n, »«»•^•••'   ' 
*4,/.T-I •<*  a^î  au  ..liorr.-it ;ve    c 

or othwr aluminium--~m ?.ina^, 
alumna at pree.nt  betng i«PT'.ed  fro. Aerali*. 

Other potential  extractive me'-allurfri-a!   ir/J^tr;.-:- "a;,   *<* 

b. «.t up »ith the  M»iai»ico o!   ....   ..»••'• 

.ine ».Hin«,  .»„ou* »1.* «  >•>« W ''•"•—;a'":; .'" 

in th. ..rid .art.» «* «» r«'«" l°" dt""''-ie """'.   " 

th.t for i-i, — « * i-« """, 'tnc' """ 1",?r""'r- 
„o«v.r, th. .ituaflon ., el»»«, in «h. o« .f *>-•"  -^ 

p^icul»., if «h. prcp.,.1 to ..tabü.h a .«i-ftn-.h.a .,. 

,i„i.h.d »PP.- — "PP" *"<* —"*"»»•« T 7" ~Z '-' 

th. «»^r. of «. -. th.r. i. .i« ««•«*•• • «;; ';J... 

.,. «»lui *—«e «—«». «-»•"=- »"*»*- ;;;;;; 
„ .inc-U.. «i«-*i» for «r -»*.*»..    H.... W -     -••» 

. r....rch P-*— UP «• «» »inor or pi.ot piant .««. .--.,_...• 

,^H char«, in do»...ic d.«nd.    This i» th. .ort of «.«  .... 

eould «Mil h. don. at th. C.H.T. 

MM of ohro.it. or. .iti-r to produo. f.rro-chroM or 

«-1» ehr»i. .Mia. f.r th. .l.otropl.tin. indu-try cou.a «u 

rZkL for furth.r .Mr in . CAT.    ». — to „-.cour,,, 
«-Ml. production of l«d h..,.r... «.1* 1« -i->«« ^••1 

«t «k. i«.i^">t »f «h« «°ld "lnlnî lndU"ri' 
^ Wohnio.1 »*»io. on ojfMid. lMohtnf. 



(b)  Meli ir.^ and Castiw: 

The r.eed for helping the foundry industry has been emphasl ,:«/i 

by many authorities. The lar^e foundries anaociated with cachine. 

too! and a'.itonotive industrien at Tabriz and Ara1? will undoubtedly 

need technical asm c tan c for quality <-ontro! and in the se;e • *. in» 

of suitable sand and other foundry materiali:..  The taek-wardi.i-iir. •)•" 

the small scale foundries has beer. emph?Bi:ed in an earler curvoy (•'). 

From  the standpoint of tonnage, iron and stoel will reprfLv.-n' i>,/ 

far the proatest part of the foundry industry, but when *.hc v;.iut¡ 

of the product in taken into consideration the part playel ly 

aluminium and ¿ine (particularly in die-casting) and lrap¿ and 

bronze becomes more significant and the technical proteina involved 

in the production of sound castings are equally numerous for each 

metal. The C.M.T. will have a particularly useful part to pl?.y in 

encouraging new enterprises in this field. 

Many metallurgical processes, particularly blast furnaccn and 

metal melting furnaces in foundries, use metallurgical coke, which 

has to be of high quality and purity and normally is imported into 

Iran. The possibility of substituting oil or natural gas should te 

studied. 

(c) Metal Forming 

The design of plant for rolling, forging, extrusion and pressing 

of metal is largely an engineering operation, but the behaviour of 

the metal in those processes poses many metallurgical problems. 

Laboratory tests carried out at various temperatures indicate the 

temperature range in which Buch operations can be performed with V.ie 

minimum of power retirement and damage to the material.  Quality 

control, both of the raw material and finished product, is essential 

and metallurgical control and technical advice will be naeded tc 

ensure that material is produced which will b« adéquat« for the 

intended service, e.g. steel pressings for car bodies, aluminium 

alloy extrusions for car trim and for windows, copper wir« of hifh 

conductivity for cables, brass sheet for cartridf« making. These 

are but a few examples of metal applications which will rapire control 

and advice in developing industries. 



. g - 

Shipbuilding IB alna likely to becor.û a major ur.uv • / ".' 

and the aircraft industry, t«hen it aiartH ir. Iran, will r.,T n 

most advanced metallurgical control cf the pixdm t« ur;~t3, 

ranging from stainless -tee] to titai.iu.-n, sinje the ûurA r> < 

aircraft .nvolvec utilizing the etivneth ¡¿nd endura!.-; r.. ,; 

duty materials as nearly ac possible up to tne :;ai\ty U.^L 

In fabricating metal parts welding Takes heavy de-r..v-.d 

both the material and the operate, arid train!:-.* and r,:.:;'. 

monitoring of welders is necessary, as well aa qua.lt,;, c,:: 

of the material to be welded. 

y.X 

(d)   Metal Finishing 
Neither foreign nor domestic cuatoroerB will be contant .-it!" 

unattractive looking objects and the surface finish of metal 

producta can be decisive in custcner choice. Mgthods of pruiucin, 

aatin or mirror finish on many non-ferrous products must U 

introduced and, where necessary, adequate means of protection 

by painting, lacquering, zinc or aluminium ccating (by dipping, 

eprayir* or cladding), electro-deposition (especially nickel and 

chromium), and plain and colour anodizing of aluminium, must be 

usad industrially. Many technical problems will arise at this 

•taf». 

(•)  gtarroslon and Protection 

IT« is fortunate in having very little trouble with 

at.oaph.rlc corrosion, owing to tha j5lativeiv_iow_Jï^   in 

•oat areas for moat of tha year, but products intended for export 

~ have to withstand more severe atmospheric conditions and it vi: 

be naoeaaary to take adäquate protective measures both in design 

(e.g. avoiding contact with dissimilar metals) and packaging 

Corróelo« by soil and water is likely to be more serious 

to high salinity of nsny natural waters and ü» possibility 

of hs#,vy «étais in solution. Irrigation pipes are likely 

%o bs particularly vulnerable. 
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(í)  Tribolo<y (Friction, wear, lubrication, etc.) 

Any machinery with moving parts is liable tc fall by wear 

or seizure and any piece of machinery produced locally must 

have a comparable life to that rr.ade abroad.  Precision 

engineering and adequate lubrication are not always sufficient 

and metallurgical problems arising from the tendency of certain 

metalS t0 "Scul'f"' I,e> weld together and tear, often occur. 

The choice of suitable "running mates" in the fora of bearings, 

Piston rings, etc., is often crucial. 

(e) 

00 

Failure and Accident Investigation 

Most knowledge is based on trial and error and much can be 

learned from mistakes if sufficient trouble le tekenV In the 

case of failure of a metal part most competent metallurgists 

with adequate back-up facilities can a«w¿^" whether this wa« 

due to defective material, overloading, fatigue, impact, 

overheating, corrosion, or combinations of these,and point the way 

to avoiding such trouble in future. 

Pollution, Waate Disposal, and Secondary (,n•r| M-*.I 

The contribution of the metallurgical industrie« to pollution 

of the environment is not inconsiderable, but fortunately the 

metallurgist can contribute to prevention and cure of both his own 

and the pollutants from other industries. Measurement of the degree 

of contamination can be made by accurate analysis, e.g. the mass 

spectrometer, which can detect 0.001 parts per million, and 

techniques for particle size measurement which are essential in 

powder metallurgy can be used in pollution studies. 

Much pollution can be prevented by adequate attention to the 

collection and disposal of metallurgical wast« products, e.g. zinc 

oxide fume from brass melting furnaces by bag filtration or 

recovery of spent electro-plating solutions. Often the r«oov»red 

value of the waste product pays for its collection. This is 
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particularly true S :.<¿v\\, *•,« u- t-^r. u.» «- 

depends on projer sortii.* arni -•).%.-.. :. *• 

blending ¡n u.e r**-v*-11! ¡^ i'*.-r. . 

*r 1 

In all the »u .''• -if ,r,JM»;.a t.ii<- ".'•'.'. 

give h«lp and (çjidaui e and u ,rr .-•"« •» » 

and experience on whin ne'< ¿ruT. ••'»>u.i 

III.  RBCQHKEflDH) ranunvApY fVA^r H-A ¿!. 

Before setting up any  ocr.tre   Tor    -..-.' 

essential to ensure that gui tubi,, _^>llf. rl 1 

financial  supp< rL wl^l b$ •"¿l^l'L*'. *'.^ \i 

and well.    It is not always r«ali*ed tMt ^*_ ¡nl 

up any »uch e-sUbUshpen^ Is nwoKiumW-i   »>* -1ft"<?  li „kl. 

of the upk»op.  The problem Is,  theief r*#  n t 

but rather how to ensure lnc me.    TYJs ¡» orj th«  r!
r.-:!, o< -     a* 

has been give» to the proBl»ms to be »c ivd %nd «-r_/;   %j»_t,._ i*  ' 

ftwse have been statai In general terms in adulón  rj,  -«t <M. 

•«4« »ore speeifia ani it swat oe kasptai now *«»* ' n W.*M wi-I »• 

For this reason a prsliainary sta«» is iiineimni, éur..«# «*u. 

of eoapotant a»uUurf¿ftfj, P^'j^ijL****'!^***4 *lv' *"• **~ ' * 
far »etallurttloel teehnolep (see »setius VIU), "*Ai «•** J",a" 

industry ana Ooverweetit aapartSMata to aefia* *»e ufit are»***.;, 

vim as aanr *» possible wain« esistimi feeiUties in Ire*    r     < 

•am knowledge.end urn** far «tners te be «Mit witr »s -.-• 

sottrasti by overseas erpsUaaUeti^    lisMitaaeewsiy, «esteri 

aatalluralsts »ili be trained ay *»****• »a»» 4UaT> ea*er%s   « 

by _ii,.niiiri1  by «ay «f tr«v<>Ilia« feUewawiaa %, tüe everse*« 

ergaalsatlea* «anryln« e%it i ••se#aH prejeeta. 

X» this m§ 1% «ill •• •»•» *• • V %üa4 the Iran * 

CM.T., bwl al*» «e fil 

ea» mrnàm •»* o*11' *• eaWi.'-*»-  » 
le «Ma tri**  -»••   -t 

m t'ir ut- 
ils 



un-1   i MO'*.-" it 
1 i.*,    •< "*i ,«M »i M*   •*>•   <-tAI»P%«ë   iM.l.i «%i«-»B "t •<,  * 

•   tt*t     >•'.-»»*»,'.,   * i   .1   »i ».ir*  fcwi%  -H • %»< -4*%» 

LI..   ,    ^       .,    .'»•«-!»<  ,#    ,    i«..*.»   t.    *»rMi   |t*t      i«. 

t   i "i     6, *.¡,J"<»«     i«***«    :•*!   >r"    !>*•' .    .i. 

i4   r .     t   »,,u     *     » -i .-  .i».        • ,    -i *. ! i .  i>r-   'i ¡WV   i-*»-«   «, . . 

i *!.-•    i ,. u    *|.«l    .,.»,.-«    • • r   •   .      Í4  .,.   <• -I   *i .¡i i . ri«   >•'   W    '*+> •. " 

i t 4-    l     ¡-i   ••   ,,i      (,,,«•     «     a     i  '•     «itf     »(-    '.*-• »u       '-,    |.»    *    **<*    »na   »4#m#' 

-fc    ,    *,.,_,    t.     .,.       -«»i, . *•     -   m»   r-v--   m*i    *..i:«i^   *¡hm   *«r i ¥   r-**-t   if   V- 

í-'..-«i*r,      :w   t-   u      <     IT*'..   »   <#i*  -,.*.•>,   »"•-r  •.#•.!«  pt«it*iiMMry  »%•«• »»•• 

jl*t    •   « ' . i     '"•   I'*     .i»"'-.*      i !•     H(   ti-*.iJ     « . 

il.   Mu«  U.<NíS«A    •*>   r»l»r*r,í'«   **><*.4  !•• MM»   I**  MM  rmpt »•!  >.m  %*** 

,W>:,i% m»«tirif • f k •».•<%•*  4ß*t> *í  Wumtmmi »•!•*% i •%• MM" 
f'f»''V'i 

©i   B»»»«r«r.  <*.tíi MMtri ''•*   fc»i» Áévl» r,   "*»*»i*MM  f«w MJM *ptli»«f%. -r 

€,f Sfiw.c»«  «Mi   :*>*** «  tV   *-    !**• i»**"«**   '«t'M»"'   fc»t4 1» !•»»•  i« 

Ikv«Mx»r   ¿y7..      Fw*#r«pW        i-»MM   •*   f<%. i«.*»*; - 

< 

IMta*      f   %ÉM 

i«i te • *i#* 
»•tAfc-Ml 

«*  MM f»4 

•t   M* 

(•) >t • - »tíwiiM    »»ii»M*r»l  ili 

y   Ivo 

•i.M>*« ajjTMM**«.     BM# « 

•tort*»« ^•rv'jiHil   . íNM íMIM Mtafcii 
*fM  /««r   «Mi   iMMiii»   MMMMP  «MM.  ft*« 
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hf M>MJI 
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<•)      I*   MM 

fftfvk 

mé jmrntmrmi./ «««Mí «%!•%# MM 

•Mitin» I   ÍM»%¿*tt«J«HM   HMW  MlMíiA   ••-«••ratiMj   yf*.)»*W  **M.   «I 

•MMMMi« MM M«!*!   i»*J*«MM  «Ml  #®r MiMJ  MM  ÍM«Íáfe*«4<M» M> 

•MMLMAfy  l«éi*léWj.».      1ÜM   i*»*   |MW   MMMÍ4   M)     Mi  fPW  Ml  pMtU « 
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tMtltu'«!    í  <i«/«hj.«d  .tmtrir-   te  t,-..^« nc. , r   ...     - 
W»«   »i*'1«." 

ti» ^v^rtu^i -y m -w* 1*:¡J° «*•** u "iUt ü<n"' 
««..tri«.  liT..t.fcU.rün« r— industri«, or  ^I«l e*.«-« .3 

te rttNltiH«rt, fro» n"Wi »wl2ffÉ^2^Hl^Lr'u!-^-1.',i: -- — - "' " 

^i1~Z£jZZy7'r*.% ^" \*•±im»)  ** -o"»  lr> «* '*"   •:,'ì '•*'   - 
^t¡i7dU> r*tiv wunur^u «d to fcl* *r*/r- íf.iio—ip- 

Ml««bl« iniRHi to hi Nft to \te évr«lc«*d *»ui«. 

Alt***«* «é*lr«o;« in wmj -«y«.  W* •»**•" *** i''s :,lfc":-4rt    ' 
,l«a«rly *«r» th. Wchncl»«*«« in»olv«4 «r. sophistic«*! «wi  , •   '< 

Th» in*ivi<***i *xp«rt» *r« r*cr-iittd f- 

MTV1.M esn «• élHWMé «ito in th.ir am country.    The, «*-     ' 

imrné m* ««»«toi« t~t «t or r*«r retiring »«». 1" «¿c» '««  «** ' 

1 «wklai ltf« i« H»it«4# or ti»-^yyJ«_punC>T f>~P-« *-^_fli'a 

,— ^.f «•»,«»•*.    *»•• — lil-1» tc b. r*th«r U., C*ï 
-r.t   y 

l««fe   »f 
.4 .-- 

than voi. *» «r« «lr««4y fully «ni|>loy«d.    3ome .f 

lé t«ft« m tftU tm «f «or« fro« «hci.« **jr mstw up f 

1«M« »? will •»»* «tith««i»*i> *»* I* 1§ *** «*P«ri«r'c* 
-gg—t«r.Vf «jai i« tc *•*• to*t i« »Jocv «tsfitiä»*  :r 

M    «*• U -.r« tifti«i»lt if Um •**••*. «HD«« h«»« n«^r pre.i^siy 

_ ^ Mrt «M n«t ijiir tt» •*»• l«#*i»«   îhwP* ia ^ch mcre v 

A^>«4 tn«»ü¡^- «*^ " -"" -* »^^ in « »vloga .ç.u;.tr 
r«toln «»ir «c«»«aion -«ith U.a »istar     n- 

•ithowt ld«iM U» b#n«fii  -* 
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experience gained and the staff can be adapted to ti* changing iweds 

of the developing institution. 

A second point is that training of etaff becomes easier.    It it 

an essential requirement that no expensive équipant, should l-a insta'lei 

unlesa ataff are available who know how to use and maintain K. 

Fellowship trainees, at the sister Institut« can be used on projects 

which will be similar to those in the developing institut« and can 

learn to use the equipment which will eventually be installed there,    in 

the event- of a trained operator leaving he  (or she) can be temporarily 

replaced fron the dieter institute and a further man (or woman) trained 

under the fellowship scheme.    Most important of all is the provision 

of "back-up" facilities.    No scientist or  ¿eohnolcgist is fully efficient 

in isolation without the background knowledge available in a trod 

technical library or the apparatus necessary for test and experinenUticr. 

and above all, without the benefit of the knowledge and experience of 

colleagues specialising in other fields. 

Per these reasons it is recewnended that the responsibility 

for organizing and staffing the C.H.T. should be given to en existing 

Metallurgical institute already operating In a developed country« 

preferably Biglish-speaking but« in oase this reco—sndstlon posee 

political or other probleas, a broad reoonsaendation regarding staffing 

using conventional UHIDC procedure la as foil we i 

Staat 1    -    See Section III 

Priority A (••sentisi) 

rr?POfrP*rtff 

1.   ^j53Utaif»r*   Hetallurgist with 

as wide experience «s possible« 

Includine the planning and organ- 

isation of a metallurgical research 

end/or development organization. 

Preferably HO to 60 year« of eg«. 

¡SSBisEt-sSsSiiSSiS^tjf 

1«. «fcgli«h-tp—itlng svetallurglí. 
«1th detterai« or other 

•spari«nee« 

preferably in shgliah-tpea^:^.: 

country.   Preferably 25 to 

35 f*Mr« ef age. Nay event^-w 

to •hie** «BjMwtlv« C.K.T. 
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« 

n 

2.      Extraotivo matallurfclat or 

onanist with exp«r ier.ee in 

physical chemistry,  analysis and 

mineralogy,    yo - V> y«*re of age. 

University  graauftte or equivalent 

qualification. 

>.      Metallurgist with training and/ 

or expertenoe in foundry practloe, 

preferably training in i«hyaloel 

•etallurgy.    X  - *5.    University 

graduata or äquivalent qualification. 

Priority B   (advisable later during 3taee I if additional funds become 

aval labia or if any of the above pro*» no longe^ necear v. 

2a. Metallurgical ¿i-:--r.-V. 

with coma foni, o» (.?
-vi 

axpprl.er.';fl and q¿' '.','.< 

at le*at H.3?. Jí., i - 

Bpeaiiii^i ¿k. - ,'•.- .'•'--- 

ag«. 

>.    As 2a »beva. 

4.      Phyaiciat or electrical engineer 

with sos» training and/or experience 

la sleotronlos. «olid stata physios, 

eleotronloa and instrumentation. 

X> - *í>.    Utaivorsity graduata or 

ooulvalont quali fiottio*. 

«to     Mruotaral or •sehsnioal entflnoer 

«Mb snowisdr or a*parianc« la 

•eohanlosl testing. •*•!** «trass 

snslyals and ospsble of controlling 

graduata or 

30 - *5. 

Physicist or electrica. 

engineer with tra:r.ir.¿ er 

experience in electro::!cs 

solid ateta physics. 

25 - 35. 

»igineering graduata. 

25 - 35. 

or s»t»ll»irgt.% &u    *•*»%• 1» »s*»,llurgy or 

sAd/or «*•*•»•• e*s»sUt*T.   25 - 3:> /•**•» 

in aorrosXon, •laotrodsposlUon •* •**• 

and sstsl finishing.   Graduate. 

30-**. 

«w sbovo «t«ff «ill fora ths «lelous of tho sanlor ataff of the 

C.M.T. «M «U eoiestorport «Uff »ill »P«d st losst 3 sontha and preferably 
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one or two years in an instifcjtion/cSunßry from which equivalent expvrta 

have come. The No. 1 expert will be expected to act aa managing director 

of the C.M.T.  until his Iranian counterpart is Judged  to be capable of 

taking new responsibility. 

It is important that no member of the staff, whether a UNIID 

expert or »us counterpart,  should be regarded a« having an «stabilsheÜ 

or permanent position byrlght aa is the oaae in the Civil Service or in 

the acacie-rlc profession.    Continual employment must be dependent on *r\ 

becon-.lng and regaining available for him to du as well  as on the efficient 

performance of his duties.    Each member will have the responsibility of 

"selling" his servicer, and satisfying sponsors and clients to the extent 

that they continue to support him and his department with problema and 

funds necessary to solve then. 

V.       STATUS. LOCATION,   AND INSTITUTIONAL RcLATIOHSHlP 

Any scientific or technical organisation su»t establish contact 

and friendly relationship with other institutions in to» sans sountry 

but with dlff»r»nt disciplines, as w»ll sa with sponsor» or «lisnts for whoa 

it is working.    This will be done in th» Proliainary Sta«» outlined in 

Saction III.    For this reason it is raoo—isnrtad that.  In th» preliminary 

stage, the Institutional relationship should be witlr.« ^Tlm orff"»***-«» 

possessing all the pr~—---y ^jitún Mnd *killi W* H0•!*»!!"*" **"* 
foreign counterpart of the proposed C.M.T.    This ralationahip neod not be 

permanent but would   have «any lmmadlat» advantages, nam»lyi> 

1.    Positive and useful work would OLI—»nos ismadiatalv on 

national importano» as s»t out broadly in Section XI. 

of 

2.    Counterpart Iranian staff on UNIDO fellowship schasws would work on 

these problssu under the direction and using th» faoillUas of the 

si star institut». 

3.    Iranian taonnlclans could be trained in th» UM ani 

equipment which will eventually b» installed in ttw C.M.T. 

of th» 
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4. BNk-ttp falliti«« would be provide, including library and 
lafora««lon eerrioaa and aontaeta with »peeialieta in otW 

fieida. 

5. ihera «mid be owall oontiauity tv« witn individual »uff 

In tho lon#»r tor», eaeoelaUon with • awlti-diactpi.ln« Iranian 

or»mi««tion i« deelrabl« but there appears to bt • tendency for 
inetifcutiona in Iran to bH<» lneular or self-sufficient andJo_be 
wyUMw rather than ao-operatlv».    A fully «itone»« organisation, 

on «he ©thar hand, sdaftt euffar fro« ne§laot. 

•RW  KHtt  offaOtlTQ POTITO-  WOUld —H  tO   fai   to  Start  tht  flr»t or 

preliminary r»T "* T h^Ti llTT "» »P"»«°r^P of **» Mn*»*** ot 

,with offioee loaatad ae «tot »Uff Ma be in clow toueh with th. 
for In+Mrtrlal awa\ Trad» DovoloP—nt, and the Institute of 

» C.PLT. U 1«» iÄittal itafM ahould operate in the aaste way 

i(«m«F* that «h» «ia ahould be to aupply teohnioal assistance 
er eoonosuc guldanoo.    Non« the leas 

a mwi auet affaa*. MllnK» —ma «ey datemina, the technioal 

«hi afe reejulre eolwtion. 

••#> 

flaw* «UdP C.Ü.T. •*•* »lao »aiJital» oontaet with oraenixationa 
•bla te prenda faallitiee fer e*pari»anto,l work, notably I.S.I.R.I.. 

,, and I»duali HI laboratori»» with appropriata faoilitiea 

art a« fully «Uli»ad.   m» ataff of tf CUT, ahould adTiaa on 
i «RM» »ail w »Mali asolea national raasaroh gUcy, 

i% ia hoped to etran«the» 

for work dona by 
, but «Ma auet ba eub>ot to 

publia or ori rat«.    In 
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Althoueh any final decision must «wait the findine« from dtage  I, 

the location of the C.M.T.   itself  (2nd staCe) hac been ,;tven som« 

consideration.    The Pedoni Survey ^MjBcemj^ni^lJL1^-^-^ a 

posible partner owin* to  the "JveriaT ^^cun ore_ói^sin¿_ara ex u;*^; y. 

Í^UÜ^T^«. t-»re see** to be  little  apace available  in UHI   inmediato 

l^íIÍTand most of the work of the C.M.T. will be quite different 

from that of the Geological Survey.    There also seems no d^ire  or. the 

part ci' the Geological Survey staff to expand into the »etu.lur«ficai 

field. 
A more obvious choice would bo »t JtaradJ,  in association witn 

1.3.I.R.I.     There certainly seeme  to be  a real danger of serioua overlap 

between the I.S.I. H.I. metals testing laboratory and the C.M.T.     The 

recordations made by Professor P. Asanti (9)  involve some very expensive 

sophisticated equipment.  Including electron microscopes  (tranamlaulon^nd 

scanning),  microprobe analysis,  and qucntlmet^j» analysing conpugr. 

^¡sTTtems are not of high priority,  but e.oh cost* in the reglen of 

100,OCC US$ and the total cost of recommended equipment would be well in 

excess of 500,000 US$ if all recommendations were accepted«.    Since tne 

development of the Metrology Centre i. »l.o • UNIDO 8.F.  project it folio« 

that duplication of expensive equipment must and oouid easily be avoided. 

There must therefore be a strong case for locating the C.M.T.  at 

KaradJ and in association with I.S.I.R.I.    Thi. does not rest solely on the 

need to »hare expensive equipment; the location it good from the point of 

view of industry on the west side of Teheran and easy cosBwnioistion by 

•o^waTwI^n the sM^aj^city.    Contact with industry is also assured 

through the work of specifications and standardization, by way of the twelve 

branch officoa in the main industrial centres (11). 

However, doubts may be expressed as to the eompstability of reeearoh 

and service to industry with the strict control and in .cms CAMS oo«pulsior 

implicit in standardization.    The helping hand should not be confused with 

• This is unlikely.   A.Thulin UNIDO project Manager i^invmU» 1972 
requisition to 41,525 $, with an additional 54.650 $ and further pUnned 
rZÎ-iUona of £5o\ making • total cf 97,1 5 $.    Ord«^ng cf aPp,ratu, 
for analysis of metals is postponed «waiting policy decision sod 
availability of funds. 
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tbf   Iron fist.     Perhapa nor* important  ¡;, th<:  f:ic-t   ti-U tht- 

resenruh sldfc of  l.S.I.R.l'd  work has Lr«r.  far fr. r.. success: 

Harold K.  Work,  hircself a metallurgist,  recowr.ci.dcu h£l_±l^j.        1 

research bo oeparatea iron, teat work,  aUrv-ugh «» d'^r. i...t •• :•"••: 

recorro-end a separate estahliehiMmt.    líicL^^.^ij-ji.-'ll^.i:'—i -—'  ' 
support from either the  private ^publ_^ject;;J_ _of  •.:iC'.'./3trJv ^.-r 

research work at J .5.1. R. l]I7^gi»L£!!lEÌÌ'lL:ù*£S~y?^-'ì—'- ~-°¿°'"* 'J   '"'" 
rapport before 8ettiw¡^^*mtií.•i_r*Bo.arí-h _c=t*blish^.cnt. 

The second location with str r.g calr,;..  1.,  ir.   .',? <<luir:, 

with Arya Mehr University,  which it is plai-nwl te  ;   ve or oxtcr.o»   : 

Teheran   It» advantages of close contact with a •iu-disclpl4ne  *..*.*.• 

Institution have already been stressed awi Arya :':ctV:,5^L^-riii"--^,t'.:'":?' '- 

the author very favourably in its equipment and approaar.. 

Contact witn industry is encouragea (12) &nà a pernear of  ti.e 

•oad«uic staff.  Dr. Ttoosi.  a structural engineer,  is also acting ^   .La'.^:. 

officer for industrial contacts.    Tt» Vioe-Chaneellcr, Dr.   Airin,   estivas 

that the volusw of contract work for Government and industry is ror.-.ir.i; at 

between 200,000 and 300,000 U3$ per annue.    There is a fixed scale ci 

ehexfes, ranging fro« 1000 rials/hour for Ph.D and 70C-8¿0 rial Vncur :cr 

M.8o. and B.Sc'a.    This seena realistic in relation to salariés a.:d 

overheads but may be too high for some sections of industry.    K&xf the 

fees are paid to the staff and the balano« to the university. 

Oood contacta already exist with the Oeclogical Survey and vita 

universities in the UK, notably with Imperial College and Strand yds.    A 

Joint research projaot ia in propasa in association with Imperial C:lle¿e. 

to the C.M.T. fro» tha univaraity would be helped.    A subitane 

of laat ia avallatele in Isfahan «nd, acoording to Dr. Amin, tnere w-.ul. 

»a no aiffioulty in BAklng soma available for the C.M.T.    Alternatively, 

if the diversity ia to ba transferred to Isfahan in its entirety, the 

buildlne* snd spaoa would ba vary suitable for a complex of industrial 

IMSSJ to be - diffsrenoa of opinion on this point.    Trt ur.lvfr   * 
staff sees) quite sure that the university willremaln on itg pr* :e-v  sr 
indefinitely and tost Isfahan will be an sxSehaion.   Sini s -ry òT.U r - *. 
Organisation offieisls sre equally sure that the university wUl be 
•ovad in its entirety. 

i. 
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research ciiaroü,   which would include the C.H.T. 

The objections He  in the-  llkellhood_of administrative control by 

thejjUyersîty.       The uriversity authorities and their existing Evrviee» 

to  industry «uuld  bo in repetition ,«th the C.K.T.  and work wouM  :.* 

directed there rather than to the C.H.T.     University policy would not 

necessarily always  favour the C.M.T..  an essential requirement cf  which 

wo~uld be that all work going on in the C.M.Ï. wouxd l^oonfia^ntU^ 

tothe Pfor.g2fa-Àn ti* first inst:ince and should  not be influenced by 

university staff or the student body.    This latter point  is a v.ry real 

danger,  sir.ee even in developed countries students can take action 

damaging to the research work in progress.    The expulsion of the  Stanford 

Research Institute, U.S.A., from the Stanford University   erpu«  a case   in 

point and seriously damaged the contract research programme of that 

Institute. 

Unlike university personnel, the staff of the C.M.T. should hav« 

conditions of employment allowing dlsmia.al for redundancy.   The need to do 

useful work is thus brought home to every member of staff.    A »oswwhat 

higher salary than that paid in equivalent academic appointment, would b. 

necessary to compensate for this insecurity.    This »ay well lead to disputes 

if the C.M.T. and the university are under the earn administration.    The 

C.M.T. should therefore be autonomous and physically separated from th. 

university.    Subject to this, the case for associating th. CM.?, with 

Arya Mehr University is very strong. 

VI.    VISITS AND DISCUSSIONS 

A diary of the mission he* been «*pt and «ill be «mllabl«.   »• 

number of visit« and discussion« has DMB ISM than had been expected. 

Ih« author's similar mis.ion to Pakistan (1*) «nd th. UHI» instruction, 

had lad hi» to expect that the Iranian Ooveraawmt would be responsible 

for arranging a programme of viaita with appropriate guides and trawl 

arrangements.   This did not occur, fro« which it may be inferwd that th« 

Iranian'Oovernawnt's interest m this projeot ia not v«ry gra«t. 

Stimulation of this interest i« clearly necessary if the aroj««* ia tc be 
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«iMOMful.    ltowthei«M,iuWit«ntUll/«n   luii/lduals in U.<- 

<k>«.r»»ont service ^«4 ^ÜÍ2Í^-!^  ir' e9n*ral  '"'     ' 

ftlthoutfi most w«r« agalnetjjettJn/^ «•  P^uUif" f^L^!^'*'-   ^ ' 
favoured » pi^i^inar^x^'at^r^iit^«.    fliers of oü :ee  ace--v 

llt~tïida~prôpoMd first stag« were made  ay Mr.  ¿and,  Maw,!'-.«; i *••- 

the Mining ft Metallurgical Corporation of Iran,  and oy Mr._*«nt: 

at th. Ministry of Kconory.and the«» w*re much ^«cUted- 

VII.    REGIONAL CU-OPEHATIVE Vl'IZi.tWr 

Similar recownendationa have b«on made regarding & prop   . 

C.M.T.   in Iran.    Tfce universities in  PaXisW. werv lesa in teuer, w*.. 

industry than Arya Mehr University and the faciliti«, for pcst-sr-i.. 

research »ero very muer. It...    In view of the association between :>-. 

and Pristan under the R.CD.  scheme,   it would seen worth explorlr.r v, 

poMibility of co-operation in the provision cf metallurgical expe-t :.-.. 

mi. iwfmp10 ^^ 
If all the proposti, in Section III are accepted, the collar. :_rLti 

Institute in a developed country shouldj*• jxperleng« Jndoalin» 

th." proble».  likely to be submitted and""¡nould have oo.rpar.ble equine tc 

th* .~n*ually mrl~*«-*~*-~*-»'»-»- •   Xt •hould ''x,i 

flinMn^„^ weo#M m dealin« with both private Ijgurtry.agdjcversent 

mirón ooiitrwt. and should pr.f.r*bly show that it can and does operate 

in ~oh a way that an «oes. of lnec— over expenditure is avallaba te -• 

to incrsa^ th. i-aollitle..    It mould be able to advise on 

t, inoludin« the control of research programes usir¿ 

M» -lamín« diagre. teohniqu«.    It rtould provide library and inforaatiu-. 

•orrtees «a* *• prop*** to train technologists in the UM of irstruM-nts 

*•% 1% 1« propowd to install In the) C.M.T. and allow Iranian graduates 

to f-rUelpnt. in rotearon prcjeote.    tepid and eff.cUve comuni cation 

by «ir ehould be pcibl. and. .inoo ingliah i. generally regarded as the 

••«on« language in Iran and the firnt in technology, it should preferably 

be in an Fngll.h .porting oountry.    "D* Fuls-r Re-*roh Institute. Stoke 

Po««, fed««** fulfill! HI thoM condition, and has an add*d advantage 

of feting «mod by • wienttfic ooeioty. th. Institute of Physics. 

* i .;".  St - •>• 
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The Inetiute of Physio» provides the ••cretarlat for the U.K. 

Council for Science and Technology Institute», which Include« the 

Institution of Metallurgists, the Royal Institute of Chemistry, the 

Institute of Mathematics and it3 Application!;,  and the Institute of 

Biology.    It also houses the R * D Society and the Association of 

Consulting Scientista and is in a unique position to call on the advice 

and services of people and organizations from a wide range of 

disciplines. 

There is a need in Iran to improve relationships between different 

academic institutions and this could well be done by forming local    societies, 

»uch as an Iranian Metallurgical Society, which could be associated with 

and helped by the appropriate institute in the U.K.    Such institutions are 

also prepared to advi3e on education and training and in giving professional 

qualifications which supplement academic degrees and ensure professional and 

practical competence in the holders. 
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February,   1971. 
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8. Maahad Foundry and metal working shep survey, August 1968. 
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10. Equipment ordering for the Mechanical Testing Division, Metrology 
Centre. I3IRI, 1972.    Planning Report, A. Thalin,  February,  1J72. 

U. Iremian Standard* Yearbook.    1>9 (1970), 21.2.70. 

12. Pinal Report to the Institute of Standards and Industrial Research 
of Iran on Industrial Research, Harold K. Work, June 197C 

13. Service to Industry.    The provision of Consultancy Services and 
Ttohnioal Facilities.   Arya Mehr University of Technology. 
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(4)       TV.    «IMI       ft«:, «fi    r «V     .'*.«,-,    «Ifr.'M >. n •/ il i-;.:., .:      „• 

f«)    ^   r*f*r  w  Wm  *Jí¿ «*»#•• Un*  iru-t.Wie ^r*'' ¿«TV  tr*»t ;;..•:.. L  it  ..; • 

•IMI  lw«»i¿y, 

(f)     *  »ww   «faul   auffiel«««  fjfwli.   MF«   »¥«ii**>.¡«   it;   »UfJ.-.r't  à   C.V.T. 

AM ti ta MiM>ái»NM, 

(f)    » pi** ami npniH if» bwiléifc«,  «^fuipriii«,  «d sUffi;^ -f  t,.e 
CAT.,     MftJ«ei  i»  if,   •*•#•« 

<•)    » tr*f  •u«r»»r»«rt  IraUM »t*ff  in éMlin« wiih m«ta.iurgi .*_ 

«rt ••+•>* ««rti MM mur»;, i:r be in 

(1)    % «*«4ft  Later«»—f íMNIí«í«M i» M» *»*L|NMmt «hiah will  be **t 
M t« UHI ©,*»î. 

U)    * —in  fwimati Ito •*ii«ÉM>r«vúH ij»iit»i« ife*i MW^.W t»cA-u¡. 

fwtiiÜM à« «to f*#» •# i»—íMI ta#a—»iwt, rt—r&i, training, 

».*.*. — CAT. 

•»_» • —tlü tmá iroj-t and 

•» 

•»n« f—itti*« mé -m-i má tfaa iaynurwr; 
•tU M <Attwi»>Ay raaanawlUa f*r »rwiiij^ «na 



tMisti-n^ >'-.li   >i«a        l  r-,   ^„   f »***>«•'  H Hflllfl **1É *' **•'*** 

In feh«   i.  -  vi   -,   ni^r, «4  u.í r-tu.'i.,   Wvhi. <•* >   «év¡   .,  #>«rr*  <*u* 

• Xp*-l   .!'«iUi    *:.a    t.-el   »T*    <»   >•» f,, . r#é,    *H*   v«     Vi*    t'-P».-UR«   Í     * 

lr«»i»ii  e   uit«]'¡ <4i't   .st.gfT« 

MiliLfitf   tv.   »@t    »»    «<< i i*U r'«ti.l»g,     .HatfcitU**^ 

it «ill  fe»   %*» wafM^ifciiiW tí  «to* »Wi f  >## ** ^tAÜ^ÉJ.'1 

(g)   «Ml of WIM),   «wo*# toa »«11 •*•#»*lw* iMiiW»»,  »• •»•* •fcj««»!«« 

(»)  W  (j)t    I»*" M.A.i. »Wf «Ai «r"«# »iWi  iipptirtl'«!  I«   Irm 

«w i»»r.»ri«U 1WUUM %• ••»*•» •%% %»•* •* »—••»•*» <•**"• *•* 

Nll^-tM i*é%l%*%A»«*.  <•*•* •*•  •*•%»• Alp»*«*»%**«*U| •*••»%.» 

ef 

Arpa HMV tìteiwiiW. 

lr«U«i Oil 

I.J I »A.. O 
Una «•**•! %jr 

«Ut lié*   1» •»• ii*»if W *•  • «•»«•»• «•* %*• K.t.t,   «%»f **te^4 

R.A.&.   »Wit *tU 



• Ff • 

«ItH *J*»aa aaafta« riiywilM« tor rmm^mreh ami <»• ve.- pr<=•!.* 

I «111 «Érta* tftan an natal Iura* eal   Bréela*»,     unifiai. :y, 

§Èm*âlé N »tu. «ravi Itati'>MI «•*  '*»t   íi th* »tti^f H iL; t., 

tM« anuuia rw% fea  tauen M aanawativa. 

» M.à.S. till  »1M «alatala aentart with UNII») thr -itf-  t: • 

myrmmm>tati»a,  •#• »al ton »r M« éaauty,  ana *: W. th» • ' 

mjftanal atvta« r, •/,  Aafiaaal» ana will  raj» rt ini ormai Ij r«.t J»'»F 

fr*naan%¿* than anaa a axwttfc ani praaara arvajraaa raparla »t int»r 

af ala awtai, »r at anatt tilt aa may ìm raquir*ti. 

Ito aellatoaratiaa; Inatituta will lia raaporusibla, thivjtr.  /*;:  » 

far raontitlim ani «al» ta la a aultafcla    tana of a&aarts in Irar  <u*i  : 

m affUlant ani raal« feaaa-*aa taatwiiaal ani Inf croata r  . • 

•tu ha nata avallatola at ahort natica ani floan ou% wt#r* 

ta «aal vttü anaraanay areèlam«.     it U tona* that tft«  * vt 

LU fea prapnrai ta aalva Uta auatana ani ianlaTatlon f.re,*.: 

•t tfcla «tant will ha »fflaa furrütur«, 

ani a tmi aaaic fia_ie-   -f 

Hft*r#  * i.oa 

fa- *Utlaa la atnac arpiuiaUs na, 

UilflO a*$a-ta  w.c 

tit« IV aa¿n r-eptr. 

fwaaa caeoiT« 

lai ani «rar!.;, 

ma a éaaiaior. OL 

•naaala« af « 
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Stage I starts in 1973,  tho start of Stag* H will oowwnc« in 137s, 

but th« M.A.S. will be »alntained durin« 197^ «1th a vi.w to inoorpor.tinc 
the K.A.S.  into the C.M.T.   in I976. 

Coats and Funding 

Apart from of fie« equipment, eto..  no capital expenditure will be 

nec«8»ary In Stage I.    Tho operating cost« over three y».r. „, M 

estimatoti below. 

(*)    Iranian Oovenment Qtpondltur« 

3 Iranian counterpart technical .Uff - 1. «*•»£»••,• ^¿f^ 

» 

*• 1.800 

3» 1,800 
3 Secretarle« 

1 Asiani fcy staff 

Of fie« upkeep, poetate, stationery, «to. ^ 

Telephones, etc. 

Offlea rent 

Travelling and staff subsistence 

UM of outside facilities, le«, pay.«*, reel red 6#00o 

IWf #0,t of «P-ri-ontal and tsst werte at oollaborotin« 3,000 

•It 

2,l6o 

216 

5C 

50 

200 

Instituto 

Add oapital expondlUiro - 3 «lsctri« typewriter«, botveh 
•ieroaeope, hardnea. toator. rsforonoo books ^^ 

Contln*»ncy allevane« 

50* 
• » 

18,000        J 
2.000 

20,000 

(•)   WIPO Btpondltu*» ^    f 

3J «in .ont*. rro¿-t «ana«.r 1 ^^ 

•    »        « • •       * ¿0,000 
60,000 

Collaborati»* Institute's sharps for 3 |»tn - 
Training 3 fallow« («rsduaUs or toohnlsisns - 9 man 7oars)35,00C 

Book-up fasiiiuo« - library, trml, oto. ^^ 

Half cost of experimental and tost work at collaborati«« 
iMUtat* 39,000 

Cootinc»n«y allowano« 335.000 
35.000 

•s won .. unfc-        ** ***** te "^ iÄflitl0B 3*°^00 
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OMt of wpwlMntel Mi tort «or« at »ollaaoratlad Xaatl tu -* win 
mi« «ill to «oatod «a to*li «f %im, Mttrlali and 

«tf «111 to «AjMt to MtflflMU« M th» «OIUM Of NCI* 
vrlm.   It la to to «ptoto« that to» aoat »m to a»t in part by 

»•jmta raaalv»« fro« ,u»ato of tha M.A.Ì.   lha Mtlaato* «wta an. 
bM- •* ** **—m m&i par aTadttato/raar at tha Pulsar IWmroh 
Xitottteta of £10.000, or 36,000$. -hit» «mn .alaria., .»Urli, «od 

Datali«* 
C.M.T. ahould »aalt 
tha aaalWl 

Damato haw» 

Utta tettola*» «f 
via* that tola 

ttaaa far «to bullóla« and »ouippinf of a 

flrat toa yaara of oparatlon of Staga I and 

•tomi* to rolatad to tha »»Uaatad laaoaa. 

It (mild to poaaibla to rala» all 

•.   Although th» author hold» to» 
«rtoteljr to to» targai. It MJT to aaoaaaary to aak 

to aoatrlauto, «Ato tot oojaat of raduni 114 tha 

Xtia 

loa» tha» oaa alllloa aaUara, la 

500,000 dnUara «a ^«Vtlngi, «Mali 

•»000 aapara aaar** m 
•ita »tota« autvort » toaai « 

•f ««toi «mid to HuO1» aad » «««si 

wlU to la toa ragt— «f 430,000 

•a* —lìti »4P 

»10$ mitt 

a atollar 

•toff »f atout 

of net 
of appraalaafly 

• total araa of 

#0 graduato», «tout .: «-third 
1».   Ito aalATjr hill 

>, wnlah should 

to » aldftUhr 
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