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PÖitiMUM) 

i    •   • i . vye with a request from the Govern- 

ment     :'   !    i.î    ''..' rníng  technics!   i .-..•' r."*>,     »he 

.airea .     •,.'*•.; "ii  assistance C :<*>]• it i -n;   T :"jr*ed 

• '•T*   )• '.  "    ••   *•   'àdv 1 .*. " <vi V* •> manufacturing    of 

grv '• \f * r> í<- ' r   íP,,, 

"i ° 'i .r .'.]-••',   >f :•>. 'Ì.1:, Moga's  assignment 

wa    f r *i   Ì1   V;H,   1 '.'P    ••>  ir October,   1962. 

ri     fi'i-il ro'^rt  t^  fti° Government follows» 
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i.    I'TRODOCTIOï: 

1, "ihíie  the functional title  riven to this  assignment 

was  "Manufacture of  Carbon Electrodes"  it   soon became evident 

from early discussions  that the  technical  assistance desired 

vas  not   on  carbon but on praphite  electrodes, Thi;   will explain 

.,•:      •    .      '     • : '    f    v-r  ;*• :,  s-.i.--   •.*'•."   n  .facturo    of 

;: • •   -• *    ,     ',     . . ;»• •   f    .-i.'-     • orino  tn.de 

a od   m  tin-  field of application,   the   terms   sis-  nos    used inter«- 

hiuseiï'iy  3*1,ce theo r-ípresor.t   listinctly different   products, 

dar hen   e-Loo troues, ohi eh. nay be   temad    the     utility nrade, "ire 

ancrphous,   hard  and   s.e.iium    conductors of electricity«    India is 

presently  pr<-xl oosn"*  t!'«: huid  of  the demand  for   this  type    in 

the forro  of   carbon  pas-e  for  s elf-bad. lop,   carbon  eleetrcies . 

On t'-""'  other  hand,   the hirhcr   erode  'mi  hirher  rrleed  eraphi te 

electrodos   which ore soft,   crystalline and    electrically highly 

conductive» are not made in  Indie   but are a'l   imortel. 

'd. .-.f-sfdes   the  word  of the  experts  and  officials   in    the 

d over ¡inert' s  Ministry,  the worl: on  *d:ir,  project  has  been <Toir'- 

on for  ov>'-r   three  years   by United  dations   experte and   by repre- 

sentatives  of  the   joint venture  rroup that  hive  been rrartel  an 

industrial  license  to manufacture graphite  electrodes.   In  Idfb'h, 

hr.  hartley  K»   iroadvcll viae  fiver.  td:c first assignment  by  tfoe 

United   dations  on this  project,     His   study resulted  in a 229 

; . ••     report  on the technology  of amorphous   carbon and  rraphite 

» . •  ".      .os  as  well  as a  29 page  supplemental report on  carbon 

and graphite  specialities.     In  1CC0  and  If Gl» United  entions 



expert,  Mr. A.G.    White did  considerable work investigating 

the  chemical composition and physical  characteristics    of 

indigenous bituminous  coals and the washing of these coals 

to reduce their high ash contents.    The objective    war  to 

produce a  low ash foundry coke from which graphite electrodes 

could be  produced.     Fortunately,   it  his   not  been necessary 

for  India  to pursue this difficult and untried avenue    to 

secure a    carbonaceous     raw material  to  produce    prmbite 

electrodes.     Petroleum    code    has  become    avalli ble    fron e 

refinery at ûirboi and within the  present  year  two    more 

refineries  at Guahaii and Barauni will he producing  by- 

product  coke,    as petroleum coke is   y-    accepted standard im- 

material  for graphite  electrodes  the   «rid   over,  this material 

substitution probien tas  been solved, at  least  for anodes  and 

small  and  medium-sized  electrodes. 

3. On  August  26,   195b\    Mnmr Bros of CalcutU, prospective 

•uiufaetur«.. of graphif electrode«, revested an «»trial 

license.     A  collaboration was  ent.roj  intG wjt, ^ ^ 

Carbon Corporation of  bew York City,   one of the grid's  1^ 

inr nanufacturers of graphite electrodes.    Subsequent^ 

teams  of experts  w,r-   .. ,.   ,,ro to  ^^ MnuflctwJ ^ 

»arlcetin, »afters.     'e^ty,i^  between the parties and the 

Goverment   continued until  full agreement on the t^rns    o^ 

collaboration was  reached and approved by the Garment     in 
•'•lay,   1962. 

<•»    9    _ 



4. Under  the  circuía.*tance,   it was  not   nocoss-iry for  thi." 

oyp.-rt to report on the extensive toebneioyy but end, to 

review and appraise tin» work already performed. Thj r, effort 

disclosed that the technical feasihilit" was cati: fa-tory a>\l 

'inder good contre«: for commercialization. T!ís prr/Mo'! td-n 

time and opportunity te appraise the economic feasibility of 

the proposed plant. It was not an obvlcuo corclusi v- *ha* a 

nembi to electrode plant could be justified bocne,e of t'-o 

limited demands on the one hand and the hiph capiti! cost of 

several mill ions  of dollars,  on the  oth.or  hind. 

.leetrode manufacturier   ir.  heavy  industry end it 0*0- 

duct  is a supply item  for  heavy  ir.due.tr loe ;   oi-ctro-red r.1 er- 

picai,   eloctro-chenical   and  the ntee:   industry  1 P'ir*' : '"u ;r. 

This   economic  feasiddlity study,   therefore,   r.-?t  out   to   ieter- 

mine the  present  and   future state s  of  these  industri'--     is 

consumers   of  n,ra»ddc o  piee'.r-'dee,     The^o vero  no  records     in 

t'uc Govrrnraent  Ministries  of this  tyne of  information end   so 

it  was   necessary for  this  expert to make direct  contacts  with 

the many companies   involved  for the desired   inferenti on. Over 

200 of  several types  of questiona i res  wore sent out  v#it*r>  over 

?5,i  returns.    This  report  in the main is  an analysis and 

summarization of the  oasi e data collected. 

6. Dr.  S.P. Varna,   head of  the Mineral  Indus'rios Directo- 

rate who was afpoin'*'- count er par' for • h>* a;e -i.^r-nt van most 

helpful in his suggestions and g> * or b. <* 1 u. *•• • n how to best 

carry on the work. 

- 5 - 



II. co:. C liihï uns 

-T   . . i:     .^« "rode demand in  India is   noi? develop- 

i:;,   to a  tonnare which will   soon make a manufacturing  facility 

».--: -mi c-illy  feasible. 

(1n       ,Mie this clem mei Is   presently less  than 2^ toar    per 

yf:Uj  i„  inhT,   it  will anount  to 50fr  tons  on a  conservative 

,oi toute  which     represents  about    the ni ni mum    tonnara  for a 

M , nt. to  predace and  be economical, 

dli)     nlfctrio   furnace  carbon steri  producer.*  and       canonic 

soda-chlorine  producers ire  the main demands,  each represent- 

or  about  one-third. The remainder is made up of alloy    steel 

; i'     n. ;   :'   «nif re>pii r>*  on*   , 

• :•'        The economic    fea- :;.!hy    In 1365    when the demand is 

M)iis   Is   contingent on a  price    support  level of    26 i / 

pound -  the average of American and European markets    -    in 

,   .,,     -        :    x , »,    »   til:   rotor*      .o  '.¡vested  capital. 

y- a .-:o    i,    %  !>i  -".bun     *'h   ;•    tor  an • 1 ""-trode plant     in 

India with its   fact  developing   heavy industry,     particularly 

:,.».,   ¡n;   :• 'io, »ai il   chemicals. 

í •„'< T" .t» 'ir y :•    *    •*   .am !••*  »Mootrodes    be 

, ,:  p, ••  •»»,!  T'a* ' • r  \   •'   Imported as  they represent a    vital 

.. t ; y   i •«•!;.   for  ,,**•;«•:»'.   ¿.¡portant  industries.    In 1965    and 

thoreafter  when the demand  will  be exceeding 500n tons,     the 

savings   in h»r»»iff; »or."hange wl 1 ".   be over $ 2,000,000 per year. 

- *   - 



Ili.   iiÂKhliT   FOR GRAFI;ITU  EI/CTÍiGDiÜ   I il  II-TJIA 

Inasmuch as all  the  pnpMt^ electrodes   consumed  have 

been imported»   the  first   phase of  the  study  was   to  e-mine  the 

statistics  as   reported In weekly and monthly bulletins    on 

imports  aid  import  licenses.     From the publication "ho-thlv 

uL:ltisU-   of  the Foreign Trade of India - '/-'lume TI  -  Irioortn" 

the  following  statistics  were obtained being  importi;  of car! or 

and  Rraphite products  as  registered by authorities at  seaports, 

airports and  land  customs  stations.    The figures  riven are  for 

the fiscal year ending îîarch,  1962. 

Carbon    Mocks 3,9h;, .'Ì46 !:%l'»:.t» 

Carbon     Brushes 20,104 1,15,504 

Carbon Electrodes  for 
Cells and Batteries 8,15,66,b;T2 ^»1^,111 

Carbon Furnace Electrodes 
and Liners l>5í>/ ¿,< l^/o 

Carbon for Projection Arc 
Lamps 1,17,31,461 38»ll»b46 

,,,,>,.. 10,78 »535 49,08,401 

9a The complete tabulation of this  table giving a breakdown 

of the above articles by countries,  is given In Table 1.  It 

will be seen that the above tabulation gives only one title 

"Carbon Furnace Electrodes aril Liners"  In which furnace elec- 

trodes are specified.    It Is obvious that the reported    value 

in this  classification of Es.3,21,270 ($ 67,0oo)   represents 

only a part of the total of graphite electrode imported.    In 

discussing  thlr'  problem with officials    of the Office of the 
- 5 - 



TABLE    1 

;:./:T:;LY arATio.'i'., OF TIïH MìEIGII TRAIXS OF INDIA 

• >.J 

IMPORTS 

^'irt'Otl   i:/! 1 if "•r 

l.i -i.f ! «• ••: ir*   •. 

'.f  I roducts 
1 - ^riding 

"irlnn : rtL'.',^r   t*:d 'rush Stock 
and hattery Oarbons 

w 

I 

Carbon blocks No 
Germany E 
Germany W 
Italy 
Japan 
U I 
USA 

SM 7 AL  TR MS 

Carbon Brushes No 
Canada 
Germany W 
Italy 
Sweden 
¿wither» 
land 
U K 
USA 
Yugoslavia 

3M VAL TIíIi'S 

CarN.tr: Electrodes      No 
f'^r Coj la  and 
Ba* tt-ry 

I'Y'iiice 
Germany W 
Italy 
Singapore 
U I 
U S A 

SM VAL THUS 

TA; ;.,      ":  .; .•:...» D 
, Li.   b ,   1 >i\?. t 

__ ..__.» Article  code 
• 1 

t\¡:> '.it-   |  Value  (Rs)    | 

6630,50100 
76200 27561 

100440 293329 
15105 40? SO 
8019 329903 

1 bb314 479696 
r>3822 33364 
7416 8863 

396346 1218256 

50 1000 
6831 31704 
2004 24201 

200 2015 

353 4416 
4413 16645 
2366 20684 
562 1067 

3325 14882 

20104 115604 

ÎÎV'H'.Wïfî 445344 
72?."Y>r, 112073 
lf/v».\O0 9084 
r»'s"Li4Lrì 12427 
1 3.^^14 91*456 

41   l.l-'bLI "! 1.11250 
ab-lln 2475 

PIT»» "»'*«" 2812111 
-  i - 

663050200 

663050300 

Contd.. 



Table 1.,.Conti. 

Articles and 

T   • 
Ï 
lUra .t of 

S 
I 

TiSLVE MO* IT 
1ÍAFCH, 

| 

"3 KD:D j 
1   M'"  : I Article  code 

count ri er,  fron Iquantity 1 
which  iraported 1 

i 
I quantity      V" slue   (Rs) I 

Carbon Pur nae« No. €•33050400 
lile et rode and 
Liners 

Germany W 387 1'"  "44 
«a pan 1068 10; H10 
U S A 88 VA-?" 

SM VAL TRN3 24 

156? 

V- 4 

321270 

Carbon for Projec- No, 663050600 
tion Arc Lamps 

Chimi 49?» 10605 
France 233824 103784 
Germany 1 2226750 564806 
Germany W 924331 335801 
Italy 306750 134483 
Japan 509994 227651 
Poland »000 5038 
U 1 1371003 048191 
USA 0321701 1852418 

Sii VAL TRriS 87408 

11731461 

28868 

3811646 

Others 663050900 
Ganada No 1770 106689 
China 674 1276 
France 29001 43009 
Germany R 99390 544968 
Germany W 479716 878243 
Italy 48000 19087 
Japan 189866 1014380 
Netherlands 351 1765 
Sweden 262 8344 
Switzerland 500 4258 
IJ K 133602 896284 
USA 71111 1378627 

SM VAL TRN3 24292 

1078535 

17811 

49S84Ö1 

1324718? 

-  î - 



,    , .      ;•   if.;    .--•     ,.,,»     ,.•    '•*•    *5<y  Stated   it  WO \ i Id 

»,      ,;        ,*;.-. • ,   -, •   i   i  Mihi   ¡ro'i'.ì'W     '' •       <•   •   .•"!:*'   a- 

• , » *•. « ,••',-.-.• '.;" *M. "'a vi;«"*: : ;+ • ; i y ot *•'•* * ;" •«••írat~ 

ing the records of the custom author i \ > *• ' "^f * • «:•:••••> "'''»- 

ports.     This  «ilei  not appear  to be a ¡r,"''>"-' •  •»•'•" •>    - 4 .in 

t hf*1  i rif ora*'11 i on d es i r ed, 

in. ?ho   r.ext  pho::e of  the  study  was   to  review  t->o  weekly 

bulletins  publish«-ì by  the Ministry of Commerce  nod   Industry, 

"Iodos*.rial  Liceos,   Inrirt  bieo-c'~   nnd oxpoyf     biceooor.", 

A  noarol   through  the  5b bulletins   for   tho  fiscal   yoir  ondina 

April   IbCC disclosed  over 200 cases  of poods descriptions,   so~h 

•as  "Graphita" »  "Carbon",  "Carbon Elements",  "Eloetroies", 

"¿ynthetio Iraphite",   "Graphite Plates,"  etc.     In  order  to  rot 

~>oro information on these import   1 !'• u^s,   , ,     • •  •• wore 

sent  out   o o  bb  companies where th«- vilo*« "f •'*•   ]]*<<•*>     is 

Rs.2000 or mere to obtain si2es     full description and uses  to 

which t* r  ," >ods were put,    Together  with a later  follow-up 

letter  *'•     • requests  found a response of 49 replies,  or 7?;» . 

The information,  however,  'was disappointing is  the vist majority 

of full goods descriptions   turned out   to be welding    electrodes, 

natural grip» 1 •<• .iron'.   blocks,  and graphite cnr-ibles, with 

only 10 ca:-v':  :-eir.(*  reported of graphite electrodes or graphite 

anodes, 

In explanation  of this  failure   to obtain the desired 

Information from  those records,   it may be that many individual 

imports of m phi te electrodes  are  lost because  they are  ~-urts 

of larger orini bus licences. 

-  P  - 



11« Since approaches  to licensees and  importers proved 'in- 

rewarding,  it  was  decided to write directly to  electric furm co 

steel  producers;  already producing as well as   those pran'.od 

i nd.„ s t r i a 1  1 i e enees  to  co ns i r uc t specif! « 1  ca p a e ì t i c s . T r.e 

forner   list wis   supplied  by Mr, h.A.i.  disra»   President of the 

.Iridian Furnace  fb->.  of Hoobiy and  the latter by  bnder  decretar" 

d.d.   Gill o'*  v.-   b'i n4. • ' r"    '' d  *•<"!   and T'oavy  Indsstri^s.   HUPS- 

tieriaires   VJ. » - •    •        *.::•;    I-,.*   companies   with 7H>'  returns 

and   to   31»  now licensees  with  i>r~>4>  returns»     All   the  returnr.   wit! 

s ir nifi cant »lata  were tabulated - TaKle  II -  "metric Meltinr 

Furn;ices of Jteel   Inpot and billet  Producers"  whi^h  lists   ?y. 

compartios  vi* •     ,   t i í ! -        f     , '' Í •   fur na ce s ,   ei t » o v i r\s *: n 11 od 

or propose!.     11-h    t   - t • *.   r i   •     r  • «   companion wb.'ci     ire- 

undecided,  all   the  listed  companies  will  be operi ti ry»   ir   l.'uy 

consumi!^ an estimated 1E30 metric  tons  of rropbito  eleot^odor.. 

The estimate is based on an avenase consumption of 1"|- rov.ndnof 

electrodes per metric ton of stool tapped. The loll binami ir, 

otta ine    by s elect.inr only  the  steel tonnage   of t':e   c ripa ni es 

shown as operating   in the  column headed   "Status  of bureases." 

It arsounts  to  712  tons of graphite electrodes.     In other words, 

there  is a projected expansion of electric stool of b5<sb  in 

three  years  time. 

12. It  is  significant to note that  the  furnace capacities 

Install od or proposed are mainly small sizes. Of- td-e 4n listed 

furnaces, 34 are of C ton capacito or smaller. Sit tons repre- 

sents  a pretty small heat of steel to teera  into moulds.    The 
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V 

explanation may  be a ma't'T   •'   limited  capital and perhaps  desire 

to hive the  furnace do   i-..   >   1 .ty - to produce   inrots  and also 

castings»    Because of r,n *   1   rur,aces,   the  electrodes  required are 

small in size;   6 Ine!':  ci i -»:ïI.- T »--r  ¡«inf*  the most popular with 16 

inch diameter  beinr   the  larpost  size   contempla tod,   in only one 

cace. 

Ir,..:..;,. : it  JraaLlU .^lajirwlc ^U^iIÚ^JJ^x^mijmá 

13, r;;;urH;.,
)  t"<> m, ?r   ïe^and  for  the output of a rraphite 

electrode plant  comes  from the electric furnace  steel producers 

with demand from foundries,  caustic soda-chlorine producers 

representing lesser requirements.    Because of t% e small present 

demand of 712 tone  per  year from elettri"  ^urnace  steel producers 

and the need to hiv«   an output of at   Ì ;u--t 4500  tons per year in 

total,  It «s decided to   check this figure against another source 

-T information to affirm or deny its  correctness. 

An Indian authority, Mr. R.N.  Dutt, former Additional Iron 

an- vit eel Controller,   rru • rt."  ' :    firr./  urh   »de-t^l<*  furtum 

in the October  1-J61 ir>   ue  o? M »<  3r">î;  ar,d dt« n\  i *>vl^ • in lis 

article,  "Iron and Steel Scrap - Control and Procedure",    The 

names and annual capacity of these firms  is given in Table III 

amounting to 79,560 tons  per year.    Regarding  the utilization 

of this  capacity the most   recently published figures on electric 

steel production are also  shown in this table.     These were obtained 

from the statistical pink  sheets of the Iron and Steel Review, 

rhe.se figures ar»-- :hr tl e three month period,  November 1961, 

December 1361 and . auuary,   1962 which production represents an 

-  IS 



annual rate of  7't,w  metric tour, por  year.     i'rarv:lav: n<-  to 

• r.>: \',   ,.    -"Dde  consui-r/tion by assuir.inr  an av-raro  unt^e  of 

;   ;   ;   ,, „i     ;.t -   ton,  we  have ffO  tons» 

Since  the s'-oel production f if uros   U:;P:   iro  for  "^/er.bpr 

1961, Decornior  Iföl and January  l^f!, the  turn of  the  year,   it 

is   reasonable  to assume that  tv c us a«-e for   ft«"»   -alendar y-ar 

1962 will be higher  than 650  to-r>  in vie" of thr  ^n-ral  in — fi: 

inf  trend of output   in the  steel  indu.atrv.     ! • ' •    • 

will reach 650 or ?f<n tons»  in any  case a  re      •-. • . 

t.,"   : ..Mre of 712 tons wi ich was  dovelo: ed   fron  t1^   returned 

i ,     ' . ".lires , 

- 14   - 



i»  Dhartia  Electric atee! 
o    '-o.  Ltd.»  Calcutta, 
*.. uuest,Keen, Williams Ltd.. 

Calcutta. 
3. Hindustan Iron & Steel 

Co. Ltd.,  Calcutta. 
4. Indian Iron & Steel 

Co. Ltd.,  Calcutta. 
5. j.K.   Iron à  Steel Co.Ltd.. 

6. Krii-fru  Turi iri.j-,.-tries 
fvt.   Ttj.,  î-mlviy. 

<• NUii.i!; 1  Jr.-»:; .,*.  Jt'-el 
Workj " 

S»  r'jr_ i" F"   ir^r: -• 
My:î >re. 

9.  LTatJo:¿a  Iron \  ji.^ei Co, 
Ltd»,   Calcutta. 

10. Sin^L hnrr.  Works Pvt.Ltd. 
^a i. pur. 

11. 3tf*l  H-.Ilinp Kills  of 

12. Tat-,  Jrnn ,.  Stef>i   -^.Lt-.. 
Jar 0 yí¡ i;ra 

TOTAL ï 

TA3LE  III 

ELECTRIC     JT] 
CAPACITY     ATD 

r.'GOT  TETKIG 

Annual 
Capacity 

12000 

12000 

3600 

-i'*.,   r« vii ay. 
otfr-1 Works. 

Av..j..j-i?ic:: 

Production 
(Iron estesi    Review) 

*'ov.     Dec,     .;   ... 
¿221   12£1   12m     Total 

7800 

3000 

8400 

14400 

, 7800 

10560 
ta 

200 200 100 

200 

900 1200 11C0 

400 900 700 

600       600 400 1500 

MOO     1500 MOO 4300 

200       200 200 SOO 

100 400 500 

600       800 900 2300 

500 

200 

3200 

2000 

1100    1100    1200        3400 

6000 

172O0 

2400 

200C 

920C 

2000 

80C 

12B0C 

800C 

13600 

~~ SSOO    6600    6400       16500        74000 
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Cía, s s l fi cations in Tables Il AHí... J 

14. In Tables  II and ? of this  report,  the  classifications of 

the listed companies as between Ingot producers and foundries 

should r»t be regarded as absolute«    A company with the name 

"Blank   iron ¿L Steel" may be either an ingot producer,  foundry 

or both.    Many of the companies  reported in Table II as  steel 

ingot and billet producers also produce castings but,  it  is 

believed,  the production tonnage and the graphite electrode 

consumption reflects  the combinations.    To make a  close report- 

ing and separation in this regard it would be necessary to make 

a field survey.    In a few cases of larger companies, listings 

have been made under two headings.    These are the following: 

Tabli II Table IV Table V 
Carbon Steel        Alloy Castings 
—iDgSti.  JflgO-tJL- _L 

Guest,Keen <£. Williams Ltd, x x 

Hindustan ¿iteel Ltd, x x 

Mukand  Iron & Steel Works Ltd. x x 

The Mysore  Iron Ä: Steel Ltd. x x 

Tata Iron & Steel Co.  Ltd. x x 

M&lsâJésMmNja&Jii « fi&eat J^JLEiadjisfiia. 
15. Over one half of the 26 companies listed in Table II, 

"Steel Ingot and Billet Producers" arr» new companies who art 

about to start production or projecting     to start in production. 

There may be other companies planning to proceed with their Govern- 

ment licences even though tl ey did not reply to requests  for 

information.    Also,  there is soné unreported electric furnace 

capacity of Government Ordinance    plants such as at    Ishaporl* 

- li - 



As  fal    ,     .   .      •: .. •    f  '•   'riti ;•••     "•••:•   ««      is   concerned,  it 

ls     , • ,,.;, ï  !-,_,.  ,     •n,,,'a,v    t'••*•.      .'Ï   -vi sit i...:vil demand wî'. I  bo 

offset     v   ; .r,<   1 . : ^ 1 ,lrsr.'ir;ii vh. <-i   w:!l   fi.ï   to material i/o. 

Illustra'l'-r. ''f M ::•   l?\t • »T   '<'¡'i,*t>tt  i.-  f " •* case of a graphite 

electrode viri.'*   ."*udy wn<*'<   *^< x-xio -'i f»*w "'cars ago by 

Mr.  M,  Wr--tM'»:      !"  **•• 'ir» V   '.:;!:<v-   ''irN '• '''-rporation.    His 

list of c.)i?.t.'ir.if!'   :;t"».<!. ar-  rajuirî'r .'V'Ml' tons are now    in 

the market for only 2063 tons by this survey.    In other words, 

nearly 40£    of that proposed  capacity has  failed to materialize« 

- 17  - 



G. Graphite Electrode V.waiú Iram.ÜJJ&luf le 

16.        Currently only modest tonnages of alloy steel,  special 

steel and tool steel mm being produced.    Tata Iron and. Steel 

art Mysore Iron and Steel probably produce 1000 tons per year. 

Dhartla Electric Steels ani Hukand Iron and Steel are also 

reported as being small producers.    The total production in 

the country is only a few thousand tons and as such represents 

an insignificant demand for graphite electrodes, at the present 

time. 

1?.        fable If lists 10 reporting companies which hav   ;t~<-nces 

to produce alloy steel and they are either installing or propos- 

ing to  install electric furnaces.    K.T. lolling Mills of Bombay, 

Man Industrial Corporation of Jaipur, Textile Machine Corpora- 

tion of Moighiria -ini hhandelwsl Perro Alloys failed to report 

on two  r*-quests  for i nf »nation,  hence,  they are not shown    In 

Table I?. 

18. The Planning Commission's  target for the Third Plan is 

37.f
:,^(.'0 tons per year of alloy steels, however, this  study    is 

only alio to report on a total of 243,400 tons.    No doubt the 

nain problem standing   in the way of advancing this pro granine 

i:.: ücciring foreign collaborators who are competent in this 

(Wipîox v-.d guarded field of industrial technology,    Sxlrting 

producers prise highly the art and science of t|f1r r^::f ""tive 

«nterpris««      and are reluctant  to sitare it with  ^Uorn,   f-»trful 

that It nay fall In the hands of their competitore.     ?o >'ate, 

collaborators announced as entering Into agreements have been 

atlas  Steel Ltd. of Weilandf   Ontario    with Hindustan Steel Ltd., 

- 18  - 



arid tJgine   -f r'r rice with Mahindra ani Mahindra Ltd.    The 

former pr< „»".'l which is estimated to cost Rs.38.4 crores Is 

proceeding   'it.  ü^rgaj- «:   wit*.  r<*j •,«•'.?   :''tr   * * - s î ^r r   " *: . !*'•  If/el« 

ire.     It  1;   nîi'.ned  *.     : << •  :. •'[ * r r .     ,    .<••••   -i    !   >'   . 

- 19 - 
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Furnace ir. I^uÀl^S. 

10, Mr.  P.M. Ghosh,  President»   Indian Foundry Association, 

striker  that  there are 2000 foundries  in India   with a  total 

capacity    of 1,400,000 tons per year  (Iron and Oteel Review 

nid I0G1)•    Only a little over 1% of this  number  (0? to be 

exact)  are listed in Table 7 comprisinp  foundries  with oloctrh 

furnaces.  The  r.eltinr  equipment  of the preat  majority of 

i :ì"«- .• 1' 

f'.'irf r • >:-:>Ti\> .      " >-.; I'll- t r   "$r«- " 

. ..ri  o<- u ,  v  '• .•"it:-  '      ..-••     •':'- "    0 

; :•    o        ;-¡ ti i ¡rr  i * <f ï "4.    0 'V !rt< 

• i-  uro   •- ff- -f. h    •\ïHÎ   :•• .•-*!', h    r '. ••   h 

i,   v» 

Ì •. '. 

perr.it  refining and ciar,   control which cupalos -lo  o^t offer. 

Their end product,   furthermore,   is  of higher quality irvi of 

'•»oasisto 1 quality arid   can he produce-.!  to meet  exact  so^oi f 1 >-'\~ 

ti^ns.     The same  cannot   re said about  cupola netal. 

20, tOO] e  the electrodo demand  in 10G5  li,,  estimate! at tOO 

tons,  the p"es eat  demand  iz practically one half of  this  total; 

43-1  tons.    Furnace  capacity runs  from 3 to  0 tons  vith a nixiinm 

of 8  tons»     The most popular electrode diameter  is  f  in cher. 

and  the  largest 12  inc'-M-. 

-  21  - 
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»i DU a* Chlorine . J?r o ducere 

HI. The caustin-sod-i-chlorine industry In Iridic  has  enioyed 

a  s pec tn ciliar growth.   In  lrHP,   the voir after  independence, 

production amountel  to  <5,eon  tons.    ?^y  195*,   it  roc o  to 57,^00 

tons  and by I960,   it   exceeded 1U0,00C  tons.  Until    1956,  phone 

was   a  profilera  in the  diso-   ul   of the  by-product   o" lor<r.o v-i oh 

fus   now been solved  to  i  prent  extent  with tho  rapid  comunión 

of  the  paper industry as welt as  derrundr   fron  manu fir-to rere of 

bleaching powder,   insecticides,   etc.     An imr.ort.ant  point   In 

,:      f   t,v i       • *   * ' <"    •aus tie soda-chlorine  indus tr*  in   tvat 

¡    ,„     •    ,      ',,•    .,    ;v,      ..'.y  ran rc.iteri.il   required.     I^e  other 

major  requirement  is   power  to  the  extent of 3ih'T)-40^0 XwV   por  ton. 

22, In the  deve.nrr.o*»      f  thio   luhii'»: :»*',   in  India,   spaili 

emphasis  has  teer, -mie     n   lìn oro-: 1     f  Hp productive units 

throughout the  country.  There are  now 19 planto,  six attached 

to  piper mills and  one  to  a  rayon factory and   to-  1965 there will 

be a  total of 31 plants  with at  least one in every  State with the 

exception of the  two  States  of Assam and Jammu and Kashmir,  «Hth 

the plants spread  throughout  the  country,   close to  consuming 

centres,  transportation costs are held to a miniraun.    With prices 

based on f.o.b.  works   Cor seaport in the case of Imports) ,  the 

lower transportation costs accrue to the benefit of the user. 

This  is at variance to ry*.Torarnent policy In the iron and    steel 

Industry vrei e pri »es aro uniform at all railhead destinations. 

23. The data given In Table VI "Existing and proposed  caustic 

soda-chlorine installations" was secured directly fron the various 

producing companies,  who were very cooperative In filling out 

and returning questiona ires  sent to them.    The table is  a summary 

of these data except  for a few revisions on the projected  1965 

-  24  - 



caustic tonnage  to make  the figures   in  line with licences   erante 

by the Alcali Industries   directorate and  except, for  certain« 

revisions  on graphite   consumption to make  the values   in better 

accord  with  standard  experience»    The  anode consumption in l"»62 

is show« In  eolmin 11,   "New Capacity"   ani  column 12  "Replacement 

Capacity"  being  33? and  687  tons  respective!;/ for a  total of 

1024 tons.     Melateci  to   the estimated   caustic product Lor   for l'^.p 

of 135»noo   tons   the anode  consumption  of  68? tons amounts   to 

11  poundu  por ton of  caustic which is  a  little hioh as   a  ratio 

but  not  badly out  of  line, 

24, It  is most  encouraging  for  the   economic just 1 fi cation of 

an India:i graphite electrode plant  that   the dammi  in    l'off is 

indicated  to  he a  handsome total of 159R  tons for replacement 

and ,.s»2 tons   for  new  capacity totalling*  21f>o toss.  Tisis   fisore 

exceeds various   informed  estimates of which were in a  ranne of 

(DO-ifOO ions  per year.     There is  every  reason to believe  that 

che  current  rate of grovrl"   vi I ;   -    • ••   .      .,,;   ... 1970 tin- produc- 

tion will  be double then»   «.f  1 *\>   ,:•/    a    *  -••• • indire   Increased 

demand   for graphite n -.   w  .     .unite a  lar^e number of round and 

rectangular sizes makf  up to e requirements  because the Installa- 

tions  represent several   li -nsees;  Hooker» Krebs» Uhde, de Nora» 

etc.     I'M;-  wll!   r. »t  nauoe too much of a problem in a graphite 

elecfr de -la o. as  f:r   li,,:  for extruding  these small  sizes are 

not vers  .M.uly,    Fnrhano   * Me greatest disadvantage   r^ultlng 

from this   condition is  the need to  carry inventories  in this wide 

ranee of sizes. 
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25. rfith two atomic power plants  projected to be built,  one 

.it Tar* nr  ».ear Bombay and the other at Raiia Pratap Sar.ar near 

r.Mfi} ,   V.cvt   is a chaîne  that one or  both of these plants will 

require moderator graphite.    The former plant capacity will 

comprise   two 150 rriefiwatt  reactors and  the   latter, one 200 

megawatt  reactor. The atomic power proRrai.anc will complement  the 

LM-r. -il   -iti'i'vis and hydro programmes.    Areas  far removed    fron 

-••lili. ;.r.    li 'e Rajas than may find atomic power more economical 

than thermal power while  in hydro-electric areas, atomic power 

can be used to "firrr"   up  tvo   L- -id during  the dry season,    India 

is in fortunate possami ,»n   >f tie atomic minerals, uranium and 

thorium, 

26, It  remains to be announced if these  atomic power plants 

will use moderator graphite or not.     If praphite is    required 

then it  will be a matter of getting the specifications as  nuclear 

graphite  covers a wide range of grades and properties.  It    may- 

or may  not be economic or feasible for a  new graphite plant to 

manufacture the required grades and  sizes.     It depends upon the 

extent of special processing and whether  indigenous or imported 

coke and  pitch will be needed.    With our lack of knowledge of 

the situation we cannot definitely figure on any graphite demand 

in this   feasibility evaluation. 
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2?» h..<;ipltwlatinr   **'<'  rT'»;-Mt.» pU-irode demand  fip.ires 

from the previous  sections» we have the follavi .,-: 

1¿£ 
1830 

820 

878 

1598 

Electric Furnace Carbon -      Tir.ir»  II Vir 
Steel Producers 

Electric Furnace alloy -      .'atlf   TV 
Steel Producers 

Electric Furnace Casting        -      Table    ? 434 
Producers 

Caustic Soda-Chlorine -      Table IV 68? 
Rep Li coment 

Atonic Power Plants 

Total In metric tons: 1833 5126 

In addition to thin domani thoro ire a\oir* requirer.^nts  for new 

installations amounting to 33? tons  in VMÌ2 and h'.H tons  In 

1965,    Generally»  this Initial complement foras a part of    an 

omnibus  import licence covering the new plant equipment and 

supplies.    Mr. P.K.  Seshan, Head of the Alkali   industry    Directo- 

rate states» however»  that with an indigenous electrode plant 

operating say In 1964» arrangements  could be made for the new 

caustic plant requirements of 1965 to be allocated  to its manu- 

facture.    The demand In 1965  could»  therefore»   be as much    as 

5126 plus 552 tons»  or 5G78 tons depending on how far the 

construction is along on the new chlorine plants when the 

electrode plant starts  in operation. 

Miscellaneous Reauir.fflaantA 

28,        There are miscellaneous requirements such as  tapping rods 

for electric pig Iron»  calcium carbide and ferro alloy furnaces 
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-i-     various   refractory»   chemical and metallurgical applications 

w,,ich  coula account for an additional 100  tons  per year,    -.lith 

this  and  taking  about  half of the  new caustic soda demand    we 

come up with a rounded-out total of 55C0 tons  in 1065.     If the 

objective of a  20/Í export market were realized,  there would be 

,.    -, ,. ,,-t • > vd  par-dcn   i<>r.vid of 6600  metric  tons, 

2'j,        i !••'""*•/,  ¡-ractico is  to  export iron and steel scrap to 

Japan,    .-"• i*   "r: tain and other  countries   instead of  converting 

it  to  : :      . ' . Tion crane .ct-^el  by melting  and  refining  in 

electric  furnaces.  Ac cord ir,"   to Ilr.  E.i.   Dutt,   India  exported 

314,300  tour;  of scrap   in 106C and  by 1065-1066 this   figure will 

aoount  to over 600,000  tons  per year. These exports are not old 

rails  and old  structural;:,  which  can be used  by rerollers    but 

scrap  bundle:; of ¡rmufacturer' s   shearings,   punching  and  turn^' n-s, 

nd-«'"' 'ineous      bazaar scrap and  ladle shulis«     All this  low 

'!    .«• me hail i c scrap  can be handled  expeditiously in top- 

charged electric furnace«. 2ver. with low bulk  density material, 

a  number  of  baci:   charros  can  e e nado to  mike a  full h«*t    of 

steel.     Utilization of  indigenous  scrap  would   be a potent 

factor   ••   •--<;• ..• •<<* « *>>     irhet  for gra* "' i'.r.  -Overrides,   Illus- 

trativ    ^f  'Or,   •?<•", kt^r: if  the aforer.or.ti« ..<* 1  • VX),000 tons 

of scrap were  converted instead of exported,  It    would require 

I \     t   !»,   •>!' >•.»  •* rodes alone. 

30, '¿it h India's leaders dedicated to the idea of basing  its 

future industrial development on steel it  is  fair to assume that 

electric steel production will follow the pattern of industrial 
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developed nations, as well.    The following table gives  the 

present    comparison of electric and total steel capacities  in 

some selected  countries   :- 

Total steel 
 .J2aPÄflJJiX - Year 

EleH.rìr rifu I 1 »:V 

India 6,000,000  tons 1962 74, l 1.2 

Great Britain 34,000,000  tons 1965 4 ,000 ,000 lì. p 

Japan 23,C00,C00 tons 1960 4,4 64, tOO 10,4 

U.S.A. 160,000,000 tons 1062 14,000,000 f.? 

31. The main restraint  to  the development  of  electric ri eel 

capacity is  the acute shortape of power al.":   over the  country 

and the rapid pace at which the demand is  increasing.     Instilla- 

tion of power feneratir.fr  capacity, however,   ic  roiof  on it a 

rapid pace,   too.    At the  end of the  2nd Piar. tvi?   totalled 

5,700,000 ::w of which 1,900,000 vas  hydro and 3,800,000 was 

thermal.     The  tarret for the 3rd Pl.-m in 10,?u.'f0C0 'V a*nî tie 

4th 03,50O,CC0 10,/ so the outlook  for  power availar-ill tv  is   f'drh* 

bricht despite  the general Increasing denand. 

¡faoiiSäJiSüxlnE. JUfiffitjJwC Fjuwac-Qs. An Jrááa 

00. A powerful  incentive to  the  electric  steel   industry is 

the plan to  build two piante  for manufacturing electric  furnaces» 

Ollis will  sake furnace units availalle at lover prices  and with- 

out   the   impediment of forcipi exchange.     The first   Indian nade 

furnace  is   now beirr installed at Dalmia  Iron ard Oteel  Co.  in 

Calcutta  beirvr a Eirlefco licence and manufactured by Associated 

-lecirical  Industries.    The other is  a joint venture between 

Kulkarni Foundri- - Pvt.  Ltd. of Fiona and   JhttJnr: Furnace Co. 

of Illinois,   the    largMt  manufacturers of snail  furnaces  In 
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the   IBI. As  transformers  for  electric  furnaces aro of np^'^Ml 

d-sir^n    '•''    heavy built-in re..:i.;iance,   the   filan it  the  ou o s o c 

is  to   import  tVon from Canada.    The  first   Indian built  '/bitirrr 

fu mar o  v,dll be  installed  in the  chon  of  h '  '     •    ;   '     ••:•<•» 
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34. liven a  minimum-sized  electrode plant  will represent  an 

investment of  several millions'  of dollars.     It  Is  typical    of 

heavy  Industry that  a large Investment  is   Involved  whet-'or  viewed 

•13   the  total  sum or as  a ratio of  ito». >•• *   *      .-ru'*   r   • 

product or investment  per employee,     ir.nlh.lnir    >   'r h       ",••!* 

by  experts of Great  Lahes  larbon Corporation give the  capital 

cost,  for a plant  to  fill India's demands ••   follows; 

Imported  equipment and supplies ¿ 2,270,702 

Indigenous equipment supplies g 3,32fi,605 
and construction 

TOTAL: ¿ 6,597,397 

To   t; i: üVure must be added the necessary working  capital  includ- 

i:.    ::"ih!    required  for inventories of raw materials,   product  in 

pr •"• '    v i finished product inventory.    This  will brlnr» the 

t..tal investment to between I 6,600,000 and »I 7,000,000 depending 

upon the particular management policy which is applied on quanti- 

ties of inventories  carried and amounts of bank balances to meet 

payrolls,  operating  expenses, arid Invoices payable. 

- Si - 



35« .t  , r< i'' '' ary  estimateci return on investment  is  fiver, 

below assur.irv: sales   of 5000 metric  tons per year,   "£ 7,000,000 

capital  cost and   -rvi*"  capital and a 40,*  equity  ($ 2,800,000), 

60/;  y 4,200,000)    M*,   financing  : 

I /   í , •'    *  :;t -  1 •   r /it , 
' è-jf .ai.'T   ini -vini rjr.tritiiüi 
Of^ i :*. r^ '.   .\ ¿   !,rv   ,•   O 
M   i^pri -i iLi, \   >:¡ l  .-, " ^/vx> 

:»»•.-, 1   :.,:t   • f r.iiec 
. :• ;.v   r'.'Lt'j  i^onv   3 fT- t  /li . 

Loss 

plant 

2  3, 
*   •. o 

•'"4. 

/ vu,ve. 
30G 1,000 

0 re us  r.rtie:;   ín^r-o    •  ^ /Ab. 
«.'"tal   r ir, •   of .vil or, 
ìroi,s profit  (before  fixes) 
Fer oor.t return ori  iï.v*rtment(before taxes) 
Per emit rros:; profit  nn sales 

Gre    jales incorno   J 00 f/lb. 
TOT.I1  ••< ,:,t of ü.IIAí: 

GDIî.;   --T -fit   (her T"   fixen) 
Per d'i '.   r^i a* i on invert tient  (before taxes) 
Per co'/    TO.;j profit   >n sales 

0 2,865,000 

2 354,000 
12.6 
12.4 

36» This  gross  profit rate  could  be or.pected   to  bor in after 

about a year and a half from start-up of operations.    This 

lori.-t*   'if  time would  cover the s hake-down period of equipment, 

fh<^ build- r. of required efficiency of personnel and the gradual 

increase of production to the 5000 ton per year rate of 0."., 

finished product. 

37»        These preliminary calculations  indicate that i price level 

of around 26 ¿/lb,  f.o.b.  works will need to be established, 'ihile 

this price is higher than the present c.l.f.  prices at Indian 

seaports of Japanese  electrodes,  it is in line with the price 
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m 

rarife  in  tho  J..,.A.   and  Europe o^ 21  to  27 é /li.   f.n.b. 

fa-'lories, 
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A»     vUT..   . .      i i '...:» t._k_,jaCA~A* JLJ.juil.~k-•«'   -   .-.'.!» Ví'M. 

Indií     •        . '     i      '• ' • .. • v ' r i "•" 

others  by Jena.'; of Germany  and   Birlefco     of  Associated    bn^orieal 

Inuuntriec.     iheoe  fnrriacon   aro prado An-  ¡¡3"   iron,   <ao] Mar- 

carli lo,   forro ¡na.nanos o  and   rorro   silicon,     f* oir>   < l«^*ir der 

aiv   ill of  t" *•    nolf-baainp   (Jo lorl-orpO   type  wi *d    ta,-,  "•-or'.í.or 

fir "'Co of dva.a>re   Iran and  bi-el produci, a*   forro rn ^ra: or; o 

ahio:    anas  2° -inch prebakad   cardon  a1 oc joaion. :l      x :;-.    njv). 

dacers   have  to be supplied  vdd'b   the  ov/Son pasta   ^-T   ido  "<nl.f~ 

bakiiv;   electrode.:  wba eh  par, to  is   charred into   tie  sh.-et  ~etal 

easinps on the furnaces,     There are two main  sup-1 i^rn ;   I-vhlari 

Aiutai ni im Corporation fur ni s hi nr;  currently S 00 O tona   a year and 

Lleta,roteaisk which supplied  2000   tons  in liv>i.     I^dalaeo have 

pasta  capacity at  both of  their planto at  Always,   Inoralo,.  a-ni 

l'irakud,   briosa wMch totals   1",X0  tant  per year  in ad iition to 

the  po: !.•• '  ,'-'       r  their  oar:  requirements   for   carbon anodes 

and   *  '.      n      i   :   * • ' ir  reduction  "urrocos.     Tte northeast   hw.aoci 

is  supplied  fron Hirakud,   the south  frao Alwayc ait1!  the western 

and  üombay area open territory»    Their pasta  is a mixture of 

40$f    fpit  calcined anthracite,  10$ metallurgical coke and 50a  "in 

calciaed petroleum  coke  with a binder of soft  pitch  and  tor.     "or 

boot  performance in service the preferred  ran naterial  is  electri- 

cally  calcined anthracite  which materia]  maker a mora  conductive 

:r "  '.'•:•  • '. ••.«*;•   p    v:*p-   at' .'•••:   ibernai   s'vock   ro/ha • -in y<>. 

A   •-tob, ' •'i   d»   ' a<   t   in   ¡ddi,  will be obolo  to   naao a  brftor 

-II- 



quality paste  than presently    supplied by  Indaluco as  it    '1 

have by-prod'ict  electrically  calcinoti  coke which  it   can incor- 

porate ini'« toir   carbon  panto.     Its  production  could be handled 

ir; its  regular milling  arid mix plant  without additional equip- 

ment by observing  precautions   tr> avoid nix  contamination.     In 

the none critical a on ilea tin:1 s  cue"   as   ferro narrano so  or.d  In  the 

ease of larrcr   fur..; •- .'        '• •' '' •: 'nter  eleotrodcn,   it nay 

be cono  necessary  * •       "   * ' :      '•,.•.   " r on th'•  ^-'oaabito  nlootr^Jo 

niant.     Also a a  I . •     >    ;   ••.   '   •    v     ,   »ration of alno." nions at 

üirakiiíi beyond 20,n00 tons per year ani Alwaye boyr nel tfo .r tons 

por yea1", their carbon pasti capicity would then bn required for 

t ' • <"« î r o WT i n o ed s  a t  c o me  1 e v e 1 o r p r o d u c t i a n i n e r <*•• a s e, 
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;    # ,11t".  t.r <    viti:: t*'»  ^:pvi:.'>.-*>n of  the aluminium industry 

addai   by the indigenous bauxite deposits and the rising demand 

for the metal» another potential market opens  for the proposed 

graphite plant.    Refe -'mee is   to  petroleum coke base blocks  in 

the fas-baked  forra as   cathoden and anodes  for  the aluminium 

ri-'diii-? :nr,  •>(•.-,,     ,'<   most  ree  »it   new producer,  ^irla-Kaiser at 

Riband T;.F -  is a g.^d  prospect as  Kaiser Aluminium in the 

ra* has favoured probaked anodes in their plants  and their 

last large plant at Ravens wood, ,1. Virginia is  of prebaked anode 

design.     Of course» an aluminium reduction plant of a large 

capacity can justify its ovn prebaked anode facility  in preference 

to purchasing from a supplier. 

40« There is a better potential source of business which will 

apply to all the    producers and that is prebaked cathode or hearth 

blocks.    These are of larger sizes than anodes and are best 

extruded in large presses.    This precludes the aluminium compa- 

nies from making their own as they can11 justify t'-e  capital 

investment on their relatively small requirements.    The press for 

the graphite electrode plant will be ideal for producing these 

cathode blocks»    They can be made up in multiplies and with slots 

for the collector bars to eliminate expensive machining. 
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C.  Carbon andGraphite Bruahea 

41, By invitation of Dr.   O.P.  Kane,  Senior Industrial Adviser 

some time *s spent and  some advice off"*^! on frw-'tr, of,* or 

than graphite electrodes but  in the general  fi'd 1 of ca'd  -u and 

graphite manufacture.    One of these vjas  carbon and  graphite 

brushes  and it  concerned a  joint venture between E.M.  Sinrh ¿ Gons 

of Calcutta and Ringsdorff-Werke Gmb H of Mehlen, Germany.     P.*'. 

Singh have a small brusii plant  now operating in Patiala but  they 

have run into problems  in manufacturing and in applica-,ions. 

This is  understandable  for brusii, manufacturing;  is one of the 

most sophisticated lines of manufacturing which exists and also 

the field of application Is most  complex.    A brush may be a small 

Item on a motor or generator but it is an Important one for on it 

depends  the efficient passage of current and the minimum of 

commutator wear as  well as  its own wear.    Various  types of brushes 

are required to meet different applications;  t^r.e beinr hard 

carbon,   natural graphite,   electrorraphitized carbon and metal 

graphite brushes.    These are only tir» main frades,  sub-grades 

will rim 40 or more with variations in sizes and power connec- 

tions    swelling     the  total into the hundreds.    There  is no question 

but what Ringsdorff-.Jerhe can furnish t>~e required'know-how and 

show-how'.'    They have been in this  busi nose,  for P.O years  and 

enjoy a hi^h reputation of competence and integrity. 

42. The brush business  is   not a prof4table  line  even in such a 

highly industrialized country as the    USA.       Manufacturing costs, 

laboratory control,  roseare^ and development,  high  costs of sales - 

the usual order covers only a dozen brushes - and the expense of 

service to the users  in solving  their problems  account for this 

condition.    The bindest producer in the    USA       -    •atloiml   Carbon 
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Co.  -   h--s   u rl-uoìy  "ou'îid   red  <uviîy- un  the business  ?  nurrtx-r 

of  tin or,.     A n«-u ?TM,r •  I«  Incili will oeee  to be  protected  fron 

f.,,,,,4^ .r;¡   pinosci^  cor.pot,i tion is  much as  possible   in order 

that  it   cm  perform .1 vital service  to tne  country and  still 

s irvi ve. 

D»     * diu?1! - jL*iJLJi.'i.i '».'*--«i-^ **•-—»•£ 

43 '••,.• .   .   •'       •      - «-   .  munr.  io   akin to  carNs-  and 

oraui.it.-  i)vn:)h marro hictor in;  In tint  it is a vor" sophisticated 

industrial  endenvour.    It  differs  fron brus*   nnouf-» tt'ir: ru  in 

curd, tal   investment;   is soveril  rillions  o" d"d.lv~n   oro  involved 

lor a   cornnletc ol'iot   cor.pared  to |   to y million d^lla^s  for a 

brurfr   plant.     dMlo one  fórra,   Indnstriil  "ati-uaii Car''-nos   of* 

Do1:.i     "opper-plote  and  finir.'-   ciñera  rd ello  "!^.c!;  tl-ey purchase, 

tvcre  is   no  firm dolo«  the  entire "anulare-rio-,     kany   «seHiary 

prccoor.es  are  involved  including  pr'Mention r-'" rpeclal pitcb  and 

tar, of  lar.pblack,  op  --olcined  rao nat-rialo  ar.d mkir.-*  ceramic 

sapeare»     Too  prioeiuil operation:;   include,  r.illin-,  rirr'.n*, 

extrusion,  bad'inr,,   coríro'  and   core  baliiri"s   s a win.;*  and so-e  Id 

o.iehinirr-  operations.    There has  boon, ver:'  little  published on 

cinema   carbon mnu:"ioturirr end  an otseruut  to  e ter  into m nirdac tur- 

in.'   eithout an  eoporieneed  col.aborator   voull he  freír1 t  "it1' 

trouble,     Moreover,   tier-* it,  no sinylo  consultant  or no  single 

consul tint  firn  idiot io   co.v.potent  to  advise on tbe  prober  tech- 

¡:;}looy  -ind fusu-hou»     Illustrative  war»   the  report  recenti" written 

by  the   Industrial '>nsnlt.:er- Puroau of ìleo Del1;!  vMeh rro;~">sod 

t-  build 0 plant   u>r t -ICCv-d .•  on a  site of one acre   (4ß acres 

would  in- a '-;.*:0000*'-.)   a livn of   equipnent  each itera produciré'  less 

than i   ton per day - hence trina ture  laboratory size,  the  insertion 
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•jf 2  *•". ."* ran hvd   •v-r^-;  in   -'d.'      h '. e 

•i • • '.*  •   • .    * * i • • "i••;*"<  <f ii' ;*2he ' ' -i -"i 

ary.     J i.-ni fi cant ly they approaci i  . > '   i 

•ïl ;  ' •••   \r\ r t •' 1 nal     '¡4 

•f I *:    noni i  ! <     inrv  •>• 

•^ T>'"i,'    *•"" i .1 >> ;  for 

process  know-how and  equipment  information without any results. 

Imports of  cinema  carbons  for the year enchine April  1,   l<ir>2 

amounted  to  11,731,400 pieces  with a value of Rs.3/hil, '"IS.    The 

demand  is growing year by year  omp^asizinr  the need  <*or an Indian 

manufacturing plant« 

44, A product  which  is  rerularly tnado  "it-  cinomi   carbons 

is battery carbons for dry cells,   radio batteries,  finis5 li-'-t 

batteries,   etc,     <i  ' "ehi   v * I ,"•'•", .•»:..•   imp.-:*«' I     u the year 

ending  April 1,   I»-*:1  ••'"•    .v.: '*< -^f ;•,•.'.,< 1" ,111.     ?'   • one-inch 

diameter batter"  <"-'d >>•• !-::>:•   ! *.    ret' —    <^i   --r. i  carbons 

from  breakage when packed in ceramic  sagrvars   ":,o  be  "as  ba"'ed.   T'-ey 

aro needed to line the sanear  to moderate tbe increases  in tempera- 

ture durine  r,as  hading.    These large battery carbons  should there- 

fore he reserved for the cinema  carbon manufacturing plart. 
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45, Ài ' *    -'   co'o'O'i no   Co   oüriooo ' i I ity 

of  V,j'. Government constructing i  coro  -kleiner ri  the foraci 

roi'inery.     A  e Meo coloioor  i:.  ' b'   nriv te ro<"00"0" -  Indio  G o'Nv 

iti,   :.t  GoohoLi  - starteì  opoi oriolo   in .'><•>  'order  IO-'."  i-     y -o. 

o!"   •••-ti ciri>v-:   co.ee per  yea: i re pr ì * e i r "il  "-• ol- 

ii') 

ca.oioe:   potro! omo   coke   is   t1 e lloioloioir   ro boob -    ;>d   . • 

• od--'-    i:-   -•   oroofio  ref: I1 io.p  HO, 7 CO   ton;-,   ror   yrrr   "-i  ' •• •, 

bv   lo'".      Jole   j-Li'V.o.   iioòocc,,   t .or   t' or-  world   "> -  -   ooro'oo 

rO   'o.I «I;<oì   pot r\; !• oir»   "ro  of  li ,r;r  tono   Io   1. ' '• d,   lo.     >    •'- :- 

io   i '»io .' «o  io   1 >G4.      d ••   " 4 'io'.l 

e ti oro,, r,        •'••'-, ' « l';'!:'   " *"   ' '• ci r;0-i   "r,ke 

por yeor  if  iL   iu  oro-ndeo  oit!       ¡ff.1 •-!'•.,..  row ooi'o  i rielo "dir." 

e-ir,.-'   ojio   ;"r ;H    do-  darà uni    refinery.       Giti  ttic  provic'in toe 

dondoli   cri o; »"¡er   -"'ari  tooo   coi1  oO   t   o  dor.vvd   "or   col ci r«"ol  pot !"«"•- 

] coo;   oí;.-  ', i   10''"  or  ido?»     'It  w   tic   •?" roo;\otoooes   ir  wos 

ro'OifirorraifJ  not   to  undertake  o  second     coke    "ilo; oro-  0,^0,--  ] "> M-.o 

OìOÌ  nonoodito    Uopo o.e.   of   td'.o   oro >oo   raw  pétrole IM   '"-'o:<~   *o«  oeot 

•   ,     oi';o.or    rood  or reductaot   to  produco  coioiuo. co.rMlef   clocoric 

pir   Iron 'ooi  for   fourvirios.     Tuis   wi1!   l-'fi"  to   fill   '.bo  ooortoro 

of octaiiuo'-icoi   coire required by  tríese  industries. 
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