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Preface 

The growth pattern of  industrialisation,   including  foundry 

industry,   fr»quently take« rather  erratic  shape  for a developing 

country rapidly going through different   phase« of development. 

India is no  exception in  this type  of  spontaneous   ¿*arly  development, 

of  its foundry industry.     During the early stages  of  this   industry  it 

was  based  on elemental and  temporary factors without  proper planning 

on  a regional  or country basis.     The  individuai   initiative of  the 

entrepreneurs crosssd all   barriers of scientific   planning  in  this 

region.     Ne/ertheless,  production  activities have  been carried   on 

and  quality products are  being turned out   m this  *rea,   helping  tc 

save the country's  valuable foreign exchange.     During the   . ast  yearr- 

this  industry had   to  be synchronised  and   reorganized  through   i.ei.ur 

planning. 

The  selection   of priorities   between   creating   indigent as   resear h 

and  development   and  directly going   *n   for   taiior-made  production   units 

plajre an  important   role  in developing a sound  foundry   industry. 

Fortunately,   \n   Indian conditions   there  was good   co-ordination 

between the  two  types of  creation  and   transfer of   ••know-how"   ,n 

this  branch of  industry. 

The development   of  the  foundry   industry   in   the  Howrat»  area     > 

a  reeult  of   initiative,  hard work   ana  self discipline,   suppiemj»r. ' -1 

by  appropriate Government   euppor*   and   in-ent  ves.      't     B   h<.pp<i   timt 

• ímilar condition«   enat   in Most   of   the     ountries   of   Ui«   an<i   i»« 

Par   last   ragion  or   tnat  euch  conditions   can   be     reated. 
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INTRODUCTION 

Estábil «huant  of a small cast  iron foundry may sound   like a 

simple matter,  but  in fact it is not  just  installing a fsw  it «as 

of equipment and producing a fsw castings.    Setting up even  a small 

cast iron foundry  involves just as  serious consideration of  various 

aspects as for a large industrial  complex.    To set up the  plant  for 

a particular type of product and ensure  its future growth as a 

successful  industrial  unit for ultimate good of the society need« 

strong foundations and  industrial  climate which can not  be created 

single handed by one entrepreneur.     It  is a dynamic and continuing 

process.    Realising this truth,  the Government of India decided  to 

create conditions under which those having the enterprising spirit 

and  technical  competence could actively  particípate in eetting up 

small  industrial  plants,  includine small   foundries.    The  task was 

by no means easy to solve particularly  having in mind  that   the basic 

utilities and  infrastructure such as  electric power,  steady  supply 

of essential  raw materials, communication facilities for  the con- 

tinuous procurement  and movement  of  raw materiali and finished 

products,  plant and  equipment and  technological know-how and quality 

central méthode, adequate finance, marketability of finished  products 

etc.  ware not available before to tas estent  required.    Ta«  Oo ve rament 

of  beiia mai to take a series of urgamt actions to provide  the  infra- 

structure ta tas country fer ai i asas trial  bass where both   larje 

mai small  incastrisi  organisations osali perfora their respective 

f«metiens in asiliiag an enlígateme« society bringing m  its  tarn 

i 
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Mxiimin aaploya«nt for it« population and at the «aa« tia» anauriaf 

a product quality coaparabl« with that  anywhere in the world. 

Foundry induatry waa only ona of tha aajor industria« that 

CM« up in the country by takinf advaata«« of th« cos.cn aarvic. 

facilitiaa proridad by tha Oov«rw»«nt both at th« national aa« at 

tha .tata lavai.    Without thai« common aarvica« and baaic iafra- 

«tructuraa it would hava baan rathar i.poa.ibl« to foatar tha growth 

of both larca and ««all  foundriaa in tha country.    Tha fuactioaa of 

various orfaniaation. which ware cataria* tha naad« of amali i«á««tri< 

and with which tha aaall «ray iron fou«*ri«a ara cloaaly latarliakad 

hava baan briafly d.scnbad, in ordar that tha eaae pattar« of 

orfaniaation can avantually ba «at up by othar developin« cotmtnaa. 

While  it  la «traaaly  important  for a» antrapranaur to «otivata 

hinaalf  for taking up m aalf-aaplojpaat  proffraiaaa of .«tting up hia 

own Mall  foundry  in hia own ^ouatry aft.r aakiag * caraful  atady of 

loral  ronditi ona  prevailing in «ach raapactive caaa euch aa availa- 

bi: ity  of baaic  raw aat.rial«, «arketabil ity of raet producta aad 

ba*i<    infraetrurtur« naaded to  eat   up tha plant,  it  l« a«mlly 

.»portant   that   tha < oeweon eervicaa  fanlitiaa ar« aad« available 

t,   hi«  m order to aave  valuable  tie» aad to avoid invMtiag a aub- 

.tantiai  «w   >f «onay   m providing tha  infra* true tar«.    Tha phaao- 

«•nal   «rrowth of aa*. i   foundn«.   in   India has basa due  to  tha baaic 

.nfraetructure providad  by taa van»ua  Oov«m»«at organisation« aa 

have baa* elasoratal* higaligatad  >*  thia raaort. 
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Howrah,  being tht oldest industrial  bait of  India, whet« th« 

roots of industrial growth took placa a«  far back a« tha  18th century 

mainly dua to tha enterprising apirit of a handful of paopla,  «till 

playa an important rol« in the over-all   industrial activity of the 

country.    This papar deals with sona of tha salient features which were 

responsible for the growth of foundry industry in the area. 

While old foundries are still  functioning in the old way,  new 

ones with Modern technological practices  are coning up fast  to take 

up Manufacture of »ore and more sophisticated it ens of castings 

needed for  Indi A's Multifarious industrial  complexée such as steel, 

cement, paper,  chemicals and fertilisers,   aircraft and defence hard- 

ware industry,  railway system and automobile industry,  agriculture 

and consumar goods such as sewing machinas,  electric fans,  electric 

motor, machine tool  industry etc. 

The various case studies given as annexes of the paper with 

description of technological end financial  data nay serve as examples 

providing useful   information to an entrepreneur or to organisations 

planning to establish foundries in their  respective countries.     Project 

reports of différant types of foundries with details of equipment  pro- 

ductivity,  production cost  etc.  under  Indian conditions may serve as 

a baste gm de to entrepreneurs in developing countries «no  are desirous 

of taJtinf mdamntnga of Indian eananence «minad after several  decades 

of trials and    tribulations to set up man.ll  foundries on identical 

linea is tha) developing countries of Asia and the rar Bast. 
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1.      HISTORICAL BACKGROUND OP FOUNDRY INDUSTRY 

During the concluding session of the 40th International Foundry 

Congress held  in Moscow in September,   197"it  •"'•'• Kihl,  President of the 

Congress, declared that the foundry industry has been judged to be the 

world's second largest  industry not only from the point of view of 

employment orientation but also in order of importance for  the role 

it is playing to sustain and improve human civilisation. 

Mr. Howard Taylor of the Department of Metallurgy of  the 

Massachusetts  Institute of Technology traced the date of establishment 

of the first  foundry centre during the days of Shang Dynasty (1766-11?? B.c.) 

in China.    Mr.  S.D.  Joshi  in his book entitled  'History of Metal  Pounding 

on the Indian Sub-Continent Since Ancient Times'  in tracing the origin 

of foundry industry in  India after examining various ancient cast  products 

concluded that  foundry industry was in existence in  India even in 

4000 B.C.    Whatever may be the dato of origin of the foundry industry 

either in China or in India one fact is certain that the technique of 

metal casting has traditionally been an art and & craft with Beerete 

of the trade passing jeejously from father to son in every country 

where foundries came into existence to meet the growing needs of human 

civilisation et her in the form of domestic articles, work of art or 

military hardware until the industrial revolution in the 18th century. 

It was only during the beginning of the present century that the 

scientific oosssunity started taking arti ve interest in the materials 

and the processe« of the foundrymen.    Today the foundrymen can feel 

confidant that science and technology have made noticeable entry  . nto 

the various critical aspects of foundry practices previously truatwJ 

as top secrets. 

di 
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2.       SOME REMARKS ON THE PRESENT STAOE OF DEVELOPMENT OP 
FOUNDRY TECHNOLOGY 

The modern means of quick transport,  be it an automobile or a 

rail car,  a ship or a submarine,  an aircraft or a space craft, needs 

castine-» of high precision that cannot be made without the active 

help of modern science and technology. 

Since the Second World War remarkable progress has taken place 

in the casting industry.    The metal casting- technology and foundry 

practices have been gradually developed to such an extent that it 

has been possible to guarantee the intamal    soundness and consistant 

solidity of the metal cast to various shapes and maintain the fine 

tolerances of dimensional accuracy sometime even eliminating- oostly 

machining operations.    The invention of monocrystallic metal casting» 

to overcome fatigue in modem long-rang*  jet aircraft and space craft 

are only a few examples which can be cited in full confidence.    This 

ha» been po»»ible due to development of various melting- techniques in 

vacuum,  where no atmosphere can contaminate the metal.    For dimensional 

accuracy the lost-wax method of moulding- ana casting in ceramic moulds 

has brought perfection to such an extant that even fina threads for 

waxen pravieusly costly thread-roll i ng aaofcines wera employed ara no» 

being- cast in various types of special  alloys. 

Concurrently phenomenal progress has been made even in convoational 

preparation of sand moulds which need ao mould-boxes|    even tea ooraa are 

made of binders requiring no baking,    «la modern higti-preaaurs boxi ess 

•aawimBeaaii 
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moulding syetem is capable of producing as many as  3OO moulds 

per hour with only one or two men working to press a few buttonr, 

producing castings of high precision and dimensionili  accuracy 

and interchangeability expected oí  a component  for an automobile 

or agricultural  tractor,   etc.    A typical  example of an automatic 

high productive moulding line with sand  preparation and reclamation 

system is  shown in Fig.   1. 

3.    ROLE OF SMALL SCALE FOUNDRIES IN DEVELOPED COUNTRIES 

Simultaneously with the development of mass production technology 

of cast parts required   in large quantity it is  fascinating tb 

note that the small  foundriM are etili playing an «portant 

role in the economic activities of »o«t developed oountries. 

It  is  interesting to note that   in tha USA in  19571 

there were 2937 small  foundries  «ach employing lesa than 20 sen 

out of a total  of 5758 foundries. 

In the  same year,   the following tonnage of castings wan 

produced 1 

- Qr«y iron 12,664,504 

- Steel 1,766,191 

- Malleable  iron 862,976 

- Copper base 437,f 00 

- Aluminium 375t&7fl 

- Zinc base 331|ROO 

- Magnesium 15J61 

It  may be observed from the abovo   figures  that  production oí 



r    i    i 

MiiiwiiMi Wmm • *•<*—«——» 



KT »y   iron  csstinj«   WM   *lso«t   eight   tisaa greater   * h»n   «tee     %nd 

«bout   tw«lv«  ti«»«  (rr»»t«r   i'uui «mll««bl#  iron  • Mit in«   proHu< i . ^ 

figur««,   respectively.     Thie   provee   that   greater   «ittniion  »ml 

t>e  given  to  ( rsat : rvg  «n^  'leveloping  '"••1   i run   found n«s. 

It   ta  a  vary   healthy   aign   that   attain ion   ,*   ("• > n*T   »»ri."ni.» 

g i van   t'    tha  deve I opatant   of   gray   ''»it   i r=>n  foundry    indu«"» 

particularly   in   the   sasl ¡   ara i a  ee<tor,   not   un   y   hy    . n.i • v . .inai 

gDvarwaanta  but   also  by  the   intamational   organi**'    >na       *e 

in it ad  Ustione   Induetnei   r>svelopw«nt     rfsmtati   n.      "hf  •   lentif 

institution«   siwt   i«if»riiti«j   in   «1«M>«I   nil   deve í >>J»#-I     •>UHT.M 

»re   providing appropriât»   ficintiM   'o  eaiigtt'e      "he     p»f»t      ne 

of iati,   found ri «a,   m  aééition   to   tha ir affina     ->nn«. twi   »••» 

the davaioawant   of   found nee   for  •««•   arndurti >n.      Sim «   t he      «a 

t«cianolofir«|   at«p«   in  a   isrf*   fu «Mr y  or   m   «  ««ai .    fmiaíry   ir. 

fuaésBsntal ly   tha  «s*M,   tha  •fignne«r« and  tfh.n      «ni   reasons<M- 

for  carry i ng*  >>ut   tha   production   «rtivitiea ehuuM   he     B'   «ai al y 

f«»iU»r «ith  ali   th«  «aparta    «f   tha  v-<rn>ua   pr»< '   ' «•   'ha'   «uà1 

t>«   issi amente«   t«    produce  a  «h«p«d   .-sating.     "*i«s«   IMM       a'apa   %re 

prsasstad   in   the  fio« sheet   «ho««   ta rig,.,     !<   ««¿r   fce  n   <•«   « r.« 

th« fio« «h«ai   that   th«   .ndividual   «tapa  regni »ed   t     *««*-  •    «it^ 

frasi m «at an al a  ar« suit« différant   fro« .»ne   »«ittwr,   a« n  • <«{> 

tstrolvtsf a esagdetsly d. f f sr«*t   typ* of  tat «poi >#*¡ < «i     «»ta»'   «** 

•athed sud »«via«   it«  oasi «fairst oasi   aaaerae  et   k  «aast   t«a     »•>     «• 

for th« pur pus« of   produr.nf « f»«*  «ual.'.y «aatinf. 



'•f * 

i-Z&X /f*b 
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*nr  »laMpi».   *«•  "*«itmf   »f   «at« I   ».    ><•   pr*'•*•«•» wad 

^«•papiiiaa   i»»n|f«»   »anm.*»*   *m»rtt«MiM "f   »*• »)»t»l 

"•.àrbitri • < . ••   fr»*   la»  ti«"«   tmr*   '••   th» anuid  aM   I *   ••'** 

»tap *••*»»<•  pea«*a»< i MU •*»••   a»   *•*•*•  •"  »Ml   «ini»   '-orrf • 

«^taJtt'î   «Ml   prr»p*»r   pm<»a»m«   »r»   «••*<   *i>i   »*•   fi *••*>•**   pro««. \ 

git—   >*•  4aatra«   a»r»i   •   .if». 

liai tarif   ta»  pr»par«.t < <*i   nf   ta»   HM   tf »**•   taa     •*   ' »   f^r 

«te»    ••«>*«   r*««irN   *  fuit«   Itffarant    typ»   «f   I» ton ¡ i|)   '"'••* 

ft-O»   «M   HllrM-Hl   of   iwV   «M    >••   *o*l»»Wf  •»«•r<»<»    •«•    • *•« 

prtmiaa   •  »taata   ah*p*   fir   •»•< '    t   itili'i«   fM»   th»   p»t«»rr   »r> unrt 

at»«*  tM  aaja*  a»wi4a   .»     <<r«a   *r»   fora**. 

*%•   taH»*«l»4r  -if   pMim«Éi*|   >•   •#»'»   •   tra*»   "»     * ••   ' 

•wit« «tifar»»«   fr** «ata¡ -••*>««  "*•   ••*H   pr apara»   «*   a**   <••'.«# 

fil»    .o*   #f   »   f»«airyaa»    . •   ti*ar»for»   rtlMr      <*f)l»«,    .***>! »tu» 

"••»rei   #f  •al*ifar>«»a»   f» *»r«   wfci   »  fl>    »-»aar*»   for»*» < •»«    -f   «*»• 

•»«tufi  fr»«  it«   ¡ifwii  t«   f.ii*  ata»» »a*  <<•  «it»a*%»  •«*  *•• 

ft*ia§ a«v%i»fa***<*»r»  aar*.««'»   i»f»   .•  a*a*r«»«*»  -ama.*,-mm. 
a 

I  f»«aar?«a»,   taaraf-r»,   a*a  t.   prapar» aiaaaif   t.   •«   »i ' 

ta» «aal J••#»a*  taa* «f   pr«é»r'i«4| a m»*mé ani »« '• >«     •-*>»»»   M» 

*îiT—I#'T   aaiari1>fi1 if a**-»   »f   ta»  aa» •   «»»pa 

4.    PDMMrt     »WaTT»'  i*    a».â 

»f*»r aaav  yaaw*. *f  aa»at upaH   tfcrwa*  tr.aip  a»»   trKwiat    «a, 

laii* aw •**•  a  r*aar*a*l» no»inMi<i>*  \eaara»  ta»  é»»»¡ ••»»•«'   • f 

«M f»«afpf  imêmm*rt,   la« a*at«M» a»tiaa»i» §r«»*a  itl«|  pia^»   » « 

«fea NW«   tra«  f»<a*ary   la»«««!?,   a* «ay  M aaaa  fra»   »-a*.»   '• 



Tabi» 1. Foundry Industry In Indi» 

3t4tt                   Total  number ttuatwr of Snail Production capacity 
of founrir i*t Sea) » Foundr)*« of tMll teal» 

f «murif» 
<*•••) 

totftea Prié»«* »« in 10,090 

**•«• It u »,000 

m*m It* 142 ft,«00 

D»1M l§4 142 M ,080 

fejt*« Mt «• «T.tOO 

•HMCMI **•*•*< •> S 

¡mm ****** t 9 1,M0 

fer »la 1» • •,0M 

a**,« »ra** n 
1« 

it,oto 

MO 

1*4 i4r> 

«,44V 

»,o» 
«tat« 

I chary 

» 

HI 

il 

4,1 tr I, if t%é 
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ñmi Intarlala l Cornu—ble «tara« 

1. 17 N.T. Foundry Orai» Fig Iron »Re.560/- M.T. 

2. 17 M.T. C.I. Scrap • «».MO/- M.T. 

3. Ceka 9 M.T. •R».2éO/- M.T. 

4. Coal 3 M.T. a)Ra. 100/- M.T. 

5. Pftuabago, Bantonltt, flra-clay »te. 

6. Mould a Cora Sand 

7. Parra Ailoya 

8. Miscellaneo** 

9. Limestone   2.5 M.T. 

¿bounded up 

Stiff i 
1. Foreman 

2. Skilled moulder« 

3. Sesd-akilled Moulder/ 
Cora ¿Wear 

4. Cupola attendant 

•>.    UnakiUed worker 

6.    Storekeepar/clerk 

• • R«.t5o/- 

5 »Ra.200/- 

2 «Kt.900/- 

10 »Ra.100/- 

af HBtnBlturt 
1. Power, watar char gat 

2. Tra naport chargea inward i outwards 

3> Ktpalra 4 renewal» 

4. Stationery 

(per aonth) 

R».      9,520/- 

7,4tO/- 

2,340/- 

300/- 

Ra. 

R». 

Ra. 

Ra. 

Ra. 

Fa. 

Ra. 

fife 

100/- 

200/- 

100/- 

100/- 

JaûU 
Ra.   20,390/- 

(par Month) 

Ra. 400/- 

Ra. 1,250/- 

Ra. 1,000/- 

Ra. 400/- 

Ra. 1,000/- 

Ra. 300/. 

R. 4,350/- 

(par month) 

Ra. 250/- 

Ra. 1,000/- 

Ra. 200/- 

Sit.  ttfe 
Ra.   1,500/- 

ttsyr-rt« UBtrriltoi far a 
1. Raw Material» * Conauraabla »toreei 

20,400 v S 

2. Staff t Labour,R».4,Î^O x 3 

3. Other ltea» of expenditure» 
Ra.1500/- * * 

Rounded up 

R».61,200/- 

RaaSfttO/- 

fce.T»,350/- 

•ffliTliMBfe. 
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D.    Total Cenital Investment I 

1. Und & Building 

2. Machinery & Equipaient 
3. Recurring Expenditure for 3 months 

R*.     36,000.00 

Re.      55,200.00 

Bit Z2*2h&P. 
Rs. 1,70,500.00 

for one »onthi Profit 1 

1. Recurring Expenditure for one 
month Rs.26,450/- 

2. Depreciation of Building« 
• 5* p.a. 

3. Depreciation of Plant & 
Machinery 

4. Intereat on total capital 
investment • %0% p.a. 

5. Groas profit before 
taxation 

142/- 

460/- 

1,420/- 

 Mate. 
Rs.31,500 

By aale of finished castings 
©Rs.1050/- M.T. 

Rs.31,-500 

Rs.31,^00 

[I(     Scheme   for    the Manufacture of C.I. Pipe Fittings 
it Im)'  

B. 

A.  und I BwUfliaV 
A covered area of 12000 sq. ft. 
taken en rental basi« •  R«. 0.30/eq.ft. Rs. 3,600/- 

Office Building - 1000 sq.ft. • Rs.l/- per >o.f*JU. 1.000/- 
R«. 4,600/- 

a) Che 1-ton oil-fired rotary furnace 
coaplete with «Mptteü* and 
accessories. 

b) Cupola - 24a dl«, with all accessories 
•) Ladle Htetina Equipment 

•) Oesred Ladle* and hand ladle« 
f) Optical pyrometer 

g) 0m overhead     Hoist fton cap. 

P.a. 75,000/- 
R«. 24,000/- 

Ri.   1,200/- 
2«.    3,800/- 

Rs.   1,800/- 

is a, 16, 800/- 
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ii   TÌM ff1ftf,wt 

•)  Moulding be*««,600 pairs, 
•it« 9a x •" mad« of rolled st**l plat*« 

b)  «Hitch piata pattern,6 paira 

e) Sarti Maar, 4i" dia 
d) Sand riddi* - 36" dia with %f»*d    atand 

a) Cor* ovens 6* x 3' coal-fired,2 

f) Hand Itoulding HjcMnii^ pairs 

g) P«*«atêlOrinter- 12" dia x li* 

h) Pneuaiatic (kinder 

i)  Air Compressor, double stroke, 
100 c.f.m. displacement at 
80-100 pei complet* 
with tanks, »©tors etc. 

j) Foundry t Fittiti« toóla 

k) WrigMng Balance,    1-ton platform type 

Re. 18,000/- 

Rs. 6,000/- 

Re. 12,<?25/- 

Re. 3,500/- 

Re. 9,000/- 

Rs. 30,000/- 

Rs. 2,500/- 

Re. 450/- 

Re. 10,000/- 

Rs. 3,500/- 

*Ji 5.000/. 

Rs.l ,00,775/- 

•) 2 legie-type eil-fired furnace, 
site 15' i 10' K 7'>with 

burner, thermaeouple pyrometmr etc. 

b) 1« c«at-iron annealing bam« 24" 
round x 15" high and each provided 
with detachable atóate and coverà, stool 

provided with leg« 
c) Short Blaet ««chine, rotary table type 

Rs. 80,000/- 

Rs.   2,400/- 

*••    »s«Q/- 
Rs .1,03,000 

a) Pickling tanks with pump 

b) Coal-fired ovan for drying pipa fitting« 

c) Coal-fired galvaniiing bath «ad* of either 
li*-thick ceet-iren past or 1/2-inch thick 
welded «VS. Plat», diameter St inchaa and 
dwpth 10 inch«« with initial 1 ton zinc 

Rs.   5,000/- 

Rs.    3,000/- 

lli   IQiflBs/i 
Rs.   13,000/- 

•MMÉ1 •Mi 
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a) Semi «-automatic tapping machinas.  2, R». 32,000/- 

b) Vertical tapping machi ne» X •«•l -automatic). 
4                                                   ' Rs. 32,000/- 

c) Central purpose machine»: 1 lath* 
6'tl drill           3/*' *•• 10»°°% 

d) Workshop tools & worker» bench with vices Hi   foPQQ/- 
Rs. 80,000/- 

0.    Laboratory Teatina« 

Chemical tsatingi- Arrangement provided for 
regular dsttradnation of carbon, silicon, 
phosphorus,   sulphur and manganese and 
periodical analysis of galvanizing bath solutions 

a) Furnace * Fittings, work tables.shelves, 
cupboards, fume-closet etc. *»•   2,500/- 

b) Ntcssaary glass apparatus«/:hemlcal reagents, 
carbon and sulphur determinator. R«. 18,000/- 

c) Che chemical balance *«•       850/- 

d) One Rockwell  hardness tester Rs.    4,000/- 

e) 10-ton tentile testing machine  (univerr.il)        Rs. 70,000/- 

f) Hydraulic testing  machine  for pip*, fit tir.fs.2 
Rs.   5,000/- 

g) Sand-testing equipment *Jt   Bi&g)/- 
Rs 4,08,850 

Sum total of C   to   0 Rs. 5,27,725/- 
Cost of electrical i 
mechanical Installation 10* 52.775/- 

Rs. 5,80,500 

'«" ""* Stof« Eoulomentl 
a) Office furniture *•• 7,000/- 
b) Rscka *•• 3,000/- 
e) Celling & Table fans *•. 3,000/- 

d) Typewriters, 2 *•• 2,500/- 

•) Mscellaneou» R».     500/» 

R». 16,ooo/- 

REMUMKATION AND WACJi Î: 

1. •»tallurgist-cuf-work« manager '«• 1,200/- 
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ft«. 1,200/- 

a) Furnaca '-,>«"'• ^ ' i 
b) Ski 1 ltd «oui dar» 5 
c) Saa»-aklllad mouler» 8 
d) Labour <> 

e 
2 ;} 

kbjchinUta 
b) Workara 

ft..      «00/- 
ft». 1,000/- 
fti. 1,200/- 
ft..    too/. 

It«. l,«0O/- 
ft..   §oo/- 

a) Furnact attandanrta 
b) «orkafct 

ft».      600/- 
Ra.      «00/- 

»1 Ski Had Nor kart 2 
Norkart 3 

ft».     400/- 
R».     100/- 

a) Chaadat 1 
bj Foraaan 1 
e) Suparviaar 3 
d) Storakatpar 1 
a)  Accauntant 1 
f j Clark un typiat 2 
g)  Unakillad labour 6 

la. 700/- 
Ra. 600/- 
ft». 1,200/- 
R«•      300/- 
R«.    teo/- 
Ra.     400/- 

ft».11,100/- 

itia-ii. i il 
Pig Iron   * Scrap 60 tona • 500 par ton 
Staal tcrap - 15 tena 0 ft«.400 par tan 
Coa» It tona •*«.*» 
Furnaca Oil 20,000 » R«.0.40/litr« 
Foundry Sanda, atta« coal and wood 
Bantonl ta cl aya. graphita, aoapatona 
lltwced oll 
Chanícal« 
Hydrochloric «cidj    Sulphuric acid, 
cauatlc «oda, flux 
R«fractory «»tarlala, farro alloya 
Coanarclal zinc -3 tona • ft».MO/- par ton 
Ochar it ta» 

(par nonth) 

R«.30,000/- 
Ra. «,000/- 
Ra. 1,400/- 
Ra. 8,000/- 
ft». 1,200/- 

ft». 1,500/- 
R«.     3ft0/- 

Ra. 1,000/- 
ReJ- •00/- 
R«J5,000/- 

*».«?,450/- 
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iî irr*^**"** tm k 

*] Advertisement, notti«« «te. 
b) tarnt t Water 
c) Transport I Hindun« Chargea. 
4} «aintananc«»,  + ax,   Insurance 
e) Tramai Uni, font ingenclee 

0*r  liiu'd 

a». s,o(xy- 

*e. 4,000/- 
*e. 1,1*0/- 
1U.  1.700/. 
CliiSo?- 

a) »a« Urtati ali 
b) Espandi tura 

i«.  67,450/- 
Ka. 11,000/- 

•e.oa.t&O/-  K 

*e. 2,77,6t>/- 

••chlne l Equipa»/* 
«larkint Capitai  inveetaent 
Office &   Equipment. 

•a.V0,590/- 
*fc. 2,^,660/- 

t) Marking capital  fer 1 month 
b) Irrtaraat on total lnv»etr*nt  # J 
e) Dapraciation on aechinery 4 lift 
d) Kant 

«a.    92, »0/- 
»e.      8,7«V- 
•a.      4,8»/- 
*i.     4.MaV- 
* s.1,10,7»/- 

*rsiaato MI 
a) By returns fra» 

of fittinfi par 
aal «a of 50 tona 
month ••-a.a&OO/- par ton 

b) by return» fro* foundry »crap, 18 tona #•».500/- 
per ton 

»». l.J&.OOO/- 

«t.|,34,ooq/- 

a) Salea pei 
b) Expenditure per 

»refit 

»a. l,J4,X0/- 

«a.     ii,27o/- 



.'Hnfacturt  "i  ' «•#! 

HJ_«1   *   luljd' Tj: 

' n 
•e <   »Mr <

#if
rv 

<f . Ice 

ft ilth r>vi»i on 
»i.   JOC  pet   «Ort»' 
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.   *•»«••> I an» om *<** t>«l»,»orfc  b#ntS#«,   »U#«, 

• •* *m »ml* etc . 
9. ' recti&n 4 íf*t«n«*tan 9f a»cMne« «id elect ri« 

HMlngi »te. 
1        OflU»   furniture,  fv4'iL'»nt     etc- 
11.   -•«• 11   c»#«l   •!   t#»ti^9  laboratory 

»a. 
•*. 
P* , 
*», 
•a. 
*a 

ìMxy- 

H«, mxy- 

ftt.it.my- 

,)   . onoer  nfitft »crap,     1000 koj.    **».lV-  *9. 
b)  It«     Ingots,    •*••*.J*/*«. 

'    Jun~«#tal   »craf», 1!»^ *#• *•    •   »¿'*    kì' 
Bal anc < if y^xfln  »•'*! 
Jraphit«, bentonlta,  aol••••*,   HnH oil, 
blucMr»f»,  f1r»*»<*i, cml in,  ehamtlral 
re«*»*». 
*»fr*c* aria», flBj*lat*au   flr«-cUy,  Mr, ataaa toal, 

«•ton *§•<•, toóla »te« 

t,M 

•) 

f) 

*a.  l,tt*y. 
*t.it, wy- 

*a. t, txy- 

b) Ct«t%/àerountê*tt * 
c|   St«*«-*eapar/tyt>l«t 1 
4) fHawMft t 
• ) c«r« «afe«*/acni »at 4 
M   Ifciavt« è 
fj  Purnaca attendant 1 
K)  C*»*ia«, 1 

»«».•ay- 
ftt. 

ft«. MOV- 
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a) tont 
b) Utttrlcity anrt *a*ar  f^r« 
c) *aataaj» * Itation*ry 
d) «»IM aas»** 
tj »«*ll«t*,y 
f)   Hi1f«%»n«nBfl 
9)  Tr»naa>«ft  rharo^a  1rw«r< t  oufeMH 

Rt. 100/- 
*». IM/. 
Aa. *fl/- 
»i. xxy. 
•». 10c/- 
*•• 100/- 

«1.1,100/- 

f. 

I ) •.•* aatorUla * conauoja*>l# •• orti 
2) Staff & L#mr 
•)   OH»T  Itoaa of «tonditura 

*«. 1?,0W/- 
Ft. i.lOO/- 
».«. lllQQ/- 

»•• 4l,?00/- 

H. 

a) Wan» ra curri wo, ••p^ndltura 
b) * »curri na, ttpondlturo por 3 »owtn» 

1) Raeurrlnf «tp.for an» awnth *a.1,41,100/- 
Oaproclatlan oí plant % laxMnary 

a)far tarntet * rara ovo* 1 
holla • 30* p.a. 

») far «thara • 10a p.a. 
1) liitoratt on total eccitai 

l*wa*a»M •       It* p.«. l,**y- 
4) (kaaa profit bafort ta«atlon »iff^- 

*«. 4%4B<y- 

•t.  19,100/- 

*a .142,100 

*i .1,41,000/- 

1) Rrat« caaMn?, i'»**1 kg. 
«•t.il.Vi par kf. 

1»/- »a.io,?»>o/- 
***    ?) lu«-*»•'•.) caatinf • lt/- 

por kfi.  for 140C kf. 
•,J»,aoo/. 

i«.    4&,4«y. 

Th» Natl anal *»»11 I n* »a trio • Ceroaratl«* «a» ao* 14$ a« an autonomi» 

•>a«»y Ml only to »ct  aa • é»»alapt»nt bank but alao to act  aa * aartWata», 

waiMwtaar ani tal arfar of MBSII «cala lniuptrlaa  1* tht country Hy 

provtéim o«*ulpa»nt on «»ay hlra-purchaaa tora» bat* far eoa**« Ino; 

a mm aaill Malt lnÉuttelti  «Mit an* for ro©lae»«»nt of outdattd %M 

•xeuta nchlntry f«t an oalajtlM. tniuatrlal unit  a» b»iantlnf .ril^   • 

1 >r   inrrtaoin* productivity   ana  aohiovin»   |u»lit,y.      ' r*  rnrt-pun^N« 



ft 

%c.Vf» of the  national   Small  Induetriet     orporation nopulaily know, aa 

*Tf   u   (ulta   liberal   f w a" -»ntreprentur   «rid  ha« the  followir»| «pedal 

f r«t urta« 

M) i ontiarv  to  c<«anerclal pracMct« the    f>TC   dota  not  demand any 

•   collateral    before $iviig plan*   and equlpejant  on 

Mre-nurehatJt.    hlv the «achlwa f> iri hated wit*-  the  hel-i  of 

the  «chema   an  k«ot   M ae uHty. 

Ml'  The  «-arneet   non»y  aaktd  'or at «loam payiaant   1a   a  noaiinal  percent aft 

of tht  value    >f  *h«   plant and machinery  aerai red  and the baiane« 

amount   5»   rem       -ver a r*t\a¡  ni   7_e   yeara  aftar  an  initial 

Trace r>#>ri on   ¡f   orr war fro» tht data   of (Ja 11 very of tha 

reaoeetive   m«rv iTery.    The Initial   'town payeent   required to ba 

•aid    s   onlv *)* of  the total valí»   o* the ee-ehlnery in    aae of 
{r%xr*rñ  ^viìomnt   and 10% In the  caaa   of   mdifenoua equlpeent. 

Th'i» è »aia 11   acal* entraprenaur dooe  n*3t   h*vt to find a lot of 

c* 11 »I   In   th»tiiif¡nnm|t(i «tart up  a  aaall  t*ttt fuduatrial unit. 

UT)  formally   • he   1i*er*»t  ^haro»d on  the   hîre-our<-ha«e amount  If much 

l»»i »han wh-tt   is  ' harpd by comaerci al   hanfca- 

the   interest   «aa  onjv 6% a<j«1n»t ^  if  *h*   rapaywent   o'  installant 

is  mtr   on   or  before the due date   a*  repayropnt . 

Thu«  'SH   during th*   paat *»»c dec ad» a   ha*»   helped  about  12000 «will 

stili  ,r»1'ta*rial    «ni ta   in the country to procura  équipaient valuad «t 

a^»'t *t.6i er nre«   I Pup<-pj MO million       out   of which    aportad "qui Meant 

*aa worth about  *«- .41 r T oTea (fuoeea   «X1  million)   .   A*  thia  f laura «aa 

nilte inaignifi*  inrt   fr>r  a country the aise  ut    ¡ridia muiy  othtr  fina.>rual 

'.rutiliti orai*rre   a' ao conaMtutad. 

Tha Sta*»  Saall   Industrie« corporation war»  far «ad In aach of the 10 

»tjtet o' tha country for the purp ata of e*ttlr»§ up lnahatrial tat ate a 

«•d previdi nf factory a hear a it h ail cofiaaon services,  auch aa roads, 

o owe r   «Jeta»  etc»   on  hlra-purchaat basis  to entrepreneurs aetUrif 

'•r »»all  induatrlal uniti aa p»r tchaan approved by tha Saall   Induetriat 



:»*rvtca«   îngtl^ta. Th#»#  3t at«   1*m\ 1     neutri»»  < OTPOT «• 1 on « I « (   ?rdvl4i 

MT* purchaaa   facilitile   for th»  putfhatlrrç of  olant   *?*1    wichirwry   « *i 

itock  T«W natrrlale in Milk  fit   auoplv  In »«all   'illy,  »»»Hy  tw  nontMv 

lobato  ''*  tmall  tctlt  inriuetrlal   imitier c«f   s    »bet  M»  owl;   trai* 

I        Intfuetrial  unit wi 11  not haw to  lnv»tt   laro» »u«at>* wonrv ir* *oldina) 

a larf* atock of eattriala. 

Tk» stata r Inane i al Corporati an In a** halle» tta** ili« aataajweio 

t* aaarthat» plant and «exMnory,  land and building and »!•    aj«inat 

i natal la* ion coa*.   The Initiai  éaam panaient <e neraally 10* but ir ip*r  âi 

caae« can h*- relaxad *t   »h» --»«a«-re* Ion of 4h» »*n*qeaB>nt »ear*    *c advance 

la «ad»  on working rapltal. 

THa nationallted hanks alao provide* f< nane» againet tc^»i   1    >T *»• 

*y tS* lawn   Indue tri n Servie*   Ina+1*<rtse  ' >T  »ha  n»ar( Naaa «f nltnt   ,^1 

«aihlnary with   W* initial  down   nywm   *nd Ktlune*   1-     r   h«if   v#arlv 

lnatalaant paywnte.    Further«* r*    ên  tha hanke in 1>*MI provi«*    -«» 

redit  facilities with 30* marginal  wn-kina, 'apttel   wV  «ltc  Mil 

lleeountlna, facility uato 15* of   tha valu» of *ha hill   at   1* leva th#n 

nomai banking lntartat 

<>. TAKATICN WLIF 

•awléaa tha facilities amttuatetf aboae ••* stata   joweTna»ntj>ir   a<4 

"•»fa aalaa tear an tha plant «net équipaient and .„   r** «UM , « 

putan—d durinf tht flrt* five y*are frais tha dart* of    ne»aliati on <*   n* 

factory.    rHarthavawrt   saall acala  induatrlal »atak4U^aa>n% ara **•**•<* 

fr« pa ya» Ht of aa»laaaa>t ata*«   inaurane» erhaa»  and provident  funai 



•   *•<•••   '   '   ' *•   * r»»r»    -h'it   », ••• <%•« . +m   • 

g        v t • • « '   r « ,        Jr • í • r- *   •       <<    •*••    -»»•'       •*«    rm    >»f    for    tfc» 

>».*       !•»•«•        •»••«•• "*«*•    •    »<•*.        •   •!•     • ••• «• •  r . • m¡*       *    •*•'•<     >>'ir4< 

•   ' *    •»§»»    * .'    ">0    ' •»•    - •»•"  • *•"*•       *   f*r • •'<• • •    »   **•• ' ' 1   *tp»* • •*    * *•' 

. M,   ,,    .4 , •     •«•'       *»•    1 «r    -i«    '!*,»   p»r,     «,     *f«»f    «*«">   «M   •*•*«» 

»•  *«*   •*     '    •*•»'     *      »   >•»«•<*•*•   afcwt 

*•   --*««<•      . ••-<    -••»•    •*      mattiti     *    ••*••>   • ••*•   IUM  •   •»(•*•' 

•• •   ".   -.*     •*>•'•••   f   »    ir«.»   ^     f   «ri >••!*•    f«»"    *»r.->t»   if»*»!, 

-1   vf   •    .Mr!   yr«<r    •     %#»r<<i •»*•. r     *»•    • *   ••'•>   <* s • * r 1 *" * ' .      •«•< 

>,»•#   ••»   n. *0     •!»''••   »r*   *»t     «|u.py»<t   » «p*M   Ui •»MM''« 

f,.»   •       m       • r ». •* : <^r   •**    '*»*r*    ••     '•»*'    *•»•   ' •*•    *»*••    »*•*••.*»   •    '«*pr» 

• on«   »»   in   >   •*«*     *   tkt    p*»   «•    •      >p»r«t.<***       «   •    '*«Mirv,   »»»<-*   •* 

¡...••».,   ***   n#,   •• -t.A.mm,      nr»  ••»•»»«.   «•;'••*#,    *«M   pr«p»r«<   •»»   »« 

•» .      n   .    ,     -, ,*      ?      *t     tft   '    •    •*•.«•    >*   t      1 !»•••   <••«•   ' «uri«   . • 

i*»n   •«#      '    '   *«••    •   •»• •       »»*»•«%•<>   *•        **»•      «*M*i4«t#«   »r«,   >»»••«•', 

»«I .      #'«    •        .*Wl»rf»    «ft    •*•,••>••<<'     '»«i    *«f   <*•    f»H«.    •rr«ft*»c«.       '"*»• 

. ifir      »      h*       >.tri«   1«p«nri   ft*    n   Ifc«   tr«.l»    /»ri«    * um  *   ••»illII»   •< 

r.f      »•' r.  .     f    >iiv*ry    »r*   I,    •    ( M      ."»rM    >•    »vfllill    <•»•**•. 

'"•»•i«   «r»    Ur«      »»•'    » éï    .>»«•    .»f«r!.iMr   !»**•»    ' . ••    r»fi 

••••      n   '    >tffcirT   ll-Ml.       C*    f' f    '*•   *r« •«>'»«     '*    f"«*i^i 

• •»   «'»i      *      *%•     '*•'    *    '• •      r    '»••<  •«   r^igNI r <••«   hti«i«f  foaf   r»|iu«« 

»(   1 ••     n     »1     ai»,   t^'M,    im«t.».i   MM!   ••«     «Ik) i      Í .' I   *%•   I«* i«» 



.^•-i-«t    •#  *•« M«|«**.   **»r»ajM#»   **>   Th»    Vl««i   '»•'•"''    >»**."*#» y 

»•*>  Mf)   IV-bi*a)laajyt 'a** M 

TN»    ***••      mw*—   at*   (•»+*%•<*   *<•    ***    ÎVU"   luMlitt»    ft*   T" » **»• 

•a**»«    Pm*   «r •*•••«•  < **•••  aw   alt*    **»**•••<        •*   •••»   »•*••»•   «•* 

fW  *r«v*a1t<*J   •*•   »n«* *••""*!   *•*••••   *,f^   «f»     «    «M   • • >•***•«   •'    *•*• 

l<«tttu«a>«    »-     -«iCtltl«,    <^TM,    "-»iM     • "*>   **•»•>•     r**       »*r»l     »fai»! 1*1) 

l««HiMll««   »l«l»«r«t* ta<   <*• at •sula>a»>*   '•»   >-<•«*> rr  «a* * iaj   «M 

V  pr«f*lra   fnt   <U«»»1*»j*1or»    «*   k-.» :«<i|r   *•<**«•   «h»   ^«T 1 «¡« 

|T*t»a   «f   '«"«•>?••>*  In   «ha   <«d»ry   tMi<Mt^   *<n#tvi*at«   aM   1 n»i>*< * «»** 

aiHfutt üiiirn 

Vf«,   tiëwiw<«w« »Ma «M  an  ynkrMM  au* Vf«   *     1 «**' »" f   «mrfrv 

î^u»try.       «I*   §f*»î  ••'•alla**»**    »*   •*•   *«*i«*»al   »«ali   rfl'al 

L«ÍM»#t«rv   tt    »••»'•"I."'«»   Í» IW    •»!••   ««B«r«<*   ,iae*r">»««a   ••«     a 

éTd atN»r  f«u*irv t»ti*i*a)laaj|ral t.TKti(«.    TNi  %«le»»l  *•»!' »I1C<I 

M*<w»*a*v  f«v  »f»  Mrt<  «ta» taek  m> a ayat#«a)*!<   a«u#y   or   faundrv  •« «'• 

'M   *>•   «wlla*«*  1» **»•  c»M^«ty   anal  -*••.«***   o*   '»»»Me latta* **#•«> 1  •• 

ttw  Utk taw%»wt   r«  M •!*.-<•«*»• ratura  »at*.     4 <*• l ar>-«< î 4» 

•»•• •«•>  'at *h» «turai 4n»a«!%i *f   '<• >'T> »»T* < *    toa* 

«.ajera*!« «t** IN f»«t«ftcal  •**•>   ^   !<*»<», a*'  • "• «1     »<*»t *• 



H» 

»•*»  ml   *rt»d  tm* pro**«**«*  \<   th*  laboratory   »nH 1***11 »4 *»*ultt 

I»II»'IUM H ••<•  'am  -*  • hoe*        *Inii»n f minât y S«ndt'-    TSît »twéy h* Ino* 

*h»   tmil«n Foundry  întfuatry   lnr»i»*ly to u nitor • ta nd  '^ vil«   of quality 

contini   ttartinq from *Jh*  a*l*etlan of aaad •lile« t«nd for   fovndry u»o. 

S1#4l«t »tudlo» »»or* alto takon ia» to loca** th» dapaalta of banding 

day» ouch *• bontontt»  In variât« port» of th» country In clava e a-aa* rati« 

•»Uh  »h*   jroloflcal  vjrwy  of  Imi«,  to oollott  *aaa>la« and to  carry out 

">*   ie«*«»arv «tui*| to proco»« th* »ator Ula and upara*)» than    for foundry 

•*.   ¥   th»  *Td  of th*  »turfy th* rotultt wcra publish»*) In th*  fora of 

« book   or Twtlan h#ntonlta% botri toolta» and ealctu» baa»« which hoi sod 

th* Indian 'ottnart*** particularly th* «aall  foundrloa, to intraiuea 

•ynthotlr  «and praetlror alar«» Majority of f aunarla«  for pradtiet Ion 

of mia"! tv raatlnf«. 

Studio* on othor  foundry rao «at* ri al  ara al »a takan «a» fra» 

•ln> to ti or d*e#ndinf an tha n*od» of th» foundry lndvatry. "lth rotar a* 

to r*»*arch and <*ev»lapo»»nt asti tritio» th» foajndry »atti an la «»il 

»Mapa*' w\*b mmUm a»lt1na furnaces «neh att (a)  «old alasi ouoala» 

of various   apae!tlo«,(b)  hat »loot   ^o#l», (e) rotary «îfira* fur naco», 

arai (d) «1 »etri e ore and inditeti an fwrnac*» and othar funi» y  »aula—wt. 

Thar» 1» an »1 abarato    > •     •*»•.;• -** pracaastnf and Wat Inf of baalc 

•and and »and-od« raqui rod   by vánova typo* of o oat inga,  and  th* roomlt» 

of auch raooaret- «ark ara nadfe avallati* to th» faanâry tnaVttrv at 

• lth*r a noalnal cart  or no coat.   Th» »«all  faajndtl— tak»  fell 

advantage of »neh raaaarch i aparta» 

Th» national fetal lvrfleal Laboratory ha» alt« »at up 4 roo*anal 



«tsttona ta renafer MTVICH partl"ilarly to «Mil  teal* foundries  In 

alcutta far FMtarn *egian,  aJ»>ed*b«<1 for *#at*rn Region, Madras 

fot !»outh»rn "»glam and *atal« ' n • r»  Northrrn Pegion.    These  rrq'onal 

'oundry stations did a lot to d|t»e«ins>te  t'«   knowledge of moH. • r, 

foundry practices to small  foundries who would  not haw Had tu 

om>ortunlty of acquiring the knowledge  otherwise. 

It.  STAXDaPDttATlu;    f W MlfcRULS   \ r> FTWSrtD P»-;T»r7S 
 t HWM ftywyi rflurn «  

¡'he   traían  St and »r-!« 

Institution wat  conati* utad by the   »OV«T i*»rit  with it< head- i *• t. r * 

1n W 0«lh!.     Tha  structura]»   »nd «rtal*   d'vtsion  of  «his   intMt ,1e 

haw DTi>oar«d with the active support   of   tv>e   foundry  industry     md   »e 

%tion*.l   Metallurgical  Laboratory   i  nu r v -    >;   '•,<< i^n.i -n^r 

'onftfnity with   other   inter national  »*andar^s   foi  *re  N>nefH     f   *he 

foundry  industry,   for   finished products  su -r   ss   wo   'ron cast'.m», 

malleable iron castings, S.i.  iron    attlngs       H  .il ^o r<v nt '->1   ' iw 

materials  for  the foundry  industry s<¡rh  j<   pig  .ron,    foundry qi ad« 

cok«, «Ule« aand,  bentonite, é*jfrti*.aa>t di ferait   ty:>ej of  c   re   jils 

"te.    Th»  foundry s#e*ional committ*»   of th*   Indian Standard--  T"t*<titr   an 

H  keeping « elote watch on th* davflon«*»nt   aspect, vid »cr or d' igl ^  • < «.< o- 

* lai  Ite«»  Hire  mould boxe»,  chyleta,   hand   tools  1 i (•.e  *raw»Is,   il'ji»n, 

•a lì eta   v»d such  other feimll  tocl»  *>ave  been  standardised,«   '   !   * as 

brought   in it«  +urn a lara» nuafcer of  factories «anufartui ino tf»*. 

items  far tr¡*  Vnafit and healthy qrowth  of   th»  Indian »'lunt'r     .-v.t>"ttT\ 

1n a syeteaatle Manner.   That« national  • •andaTds  helped »h*  fou.-dr . 

Industry to ajaintain a Quality standard of   It« nrod' ,»t    r*     '   r l <*• 



- 3? - 

consuaption and expert n\arket.    The foreign buyers of cartings are 

satiefied with the various tarts which haw been prescribe in each 

standard to keep tha quality of tha product wall within acceptable Halts. 

To help the growth of Urge number of «mail iron foundries,standards for a 

rationalised slae of cold blast cupola were freawd and widely circulated. 

A few •ypical but useful examples of atandarda forsulated by tha Indian 

Standards Institution are reproduced below to eluc: t-.ie   um tha national 

atandarda halpad to bring about an understanding amongat the entarprenaurs 

about the type of finished product* the type of basic raw «ateríala and 

4ho typps of foundry tools fhat should be used to organise   a anali scale 

jrey iron foundry. 

1-xanç.l* X. Pig Iron (Coke),        IS .SP. No.224-1 %l as per tablt i. 
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Cheadcal n Tabi?   9    - Cheadcal requirement of Lin» itone 

Characteristic ^lyi.f*"*"1* p*?<j*nta9t by we lght 

Grade   I Grade     II 

Calcium ox id» 
(CaO) min. 

Insolubles in 
ICI,  la». 

Total Imourities 
Including SiOj • 

^2°3 * F*2<    fc«*. 

Sulphur and 
Phosphorus 

§/' For use in cupola the sita of Untatone   has been specified 
to 2"to 3" 

Er—le 31 Extract fro» IS^9B7 of I960 for Silica Sand 

50 

5.0 

7.0 

Trace 

4.5 

8.0 

10.0 

Trace 

Grade     Silica 
Mix 

Al usina 
Max 

Iron oxide 
Max 

Calciua & 
•engáñese 
oxida, Max 

Alkalls 
hax 

A Oar 98 1.0 1.0 1.0 0.5 
B 95 to 98 1.5 1.0 1.0 0.5 

C 90 to 95 5.0 1.5 2.0 1.5 



1 
35 - 

»tract tram 1&.XU3 . 1Q6B  for Natural   Mail dl no Sand 

II 

adv ClayX 

A 5.1P 1350 - 1450% 

B 10.15 1200 - 1350% 

C 15.20 1100 . 1200% 

-1' st ***** **«>•> « -«»» - ^ *» a.**•«*- 
Requirement» of bentonite for nee in foundries 

•No.     Characteristic Require—nfc 

Typt I Typt II 

Molature, percent, Max      12 12 
pH valut Min 7.5 7.5 

CalcluavMcidc (replace- 
able e,**) , p.rc.nt 
Max. 0,? 3,° 
Fintnaat - Dry 97 percent,Min To past through IS Slaw 150-ndcron 

90 parcarri,Min To pata through IS Slava   75-micron 
Flnenaas-Wtt 95 percent,Mln To paaa through IS Slave   45-ndcron 

Gel Index,Min 25 adn 10 »in 

fti Extort trim IB Jfléft »- Dextrine 

Conatltuent tallow Ora^IJaTywtr agfg,yiiVErK!" 
1» tura»Max 10 10 

1 0.5 
oluble In cold wattr 10 amx 22 1 

luble or reducing 5 10 
Strine» Min 80 65 

J 
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E.a^l»  7i Specification for Indian B.P. Hard  Coki 

T^ii •  e   - ?Tp, tod Çttt PratrtlH 

Constituent Percentage by wt. 

Moisture 

Ash 

Volatil«  a«tter 

Fixed carbon 

Sulphur 

Phosphorus 

1 to 1.5 

20 to 24 

1 

73 to 75 

0.6   s«x 

1.5 

Exaapla É  i Specification far Coal Duet 

Table - t (a)   Recniireasnts of coal dust 

SI.No.     Characteristic 

1) Moisture,  Nfax 

2) Proximate analysis on dry basisi 
a) Volutile satter, Min 
o) Ash,  Max 
c) Fixed Carbon (by di f fere nee) ,Hin 

3) Sulphur on dry basis, Max 

4) Phosphorus on dry basis, Max 

Requirement «Percent by We iaht 
Orad* 1 Grade 2 Grade 3 

3.0 3.0 3.0 

35                   30 
15                   18 
to be reported 

25 
20 

1.0                1.0 1.0 

O.20               0.20 0.20 

Table . T   (j>)   Fineness of different trad— of posi dust 

¿ride Height of aster i al te pass through 
sethoès for stapling of coal and coke 
IS Sieve  ( Mlcron^ percent ace 

F (Fine) 

M (Medi usi) 
c (Coarse) 

600 

ÌOO 

300 212 106 75 53 

- 100 75 - 20 

100 80 - 30 - 

8C • • 20 • 



37 - 

[.g.ata - £t.nd,^f fflr 

TAflUÜ    Mechanical test reauir—ntt of «ray iron cutin« 

&laa»ter 
of tost 
bare at 
cast 

ma 

l5 4 up to 8       13 
Over 8 up to 

15 20 

Over 15 upto 
30 30 

Over 30 upto 45 
50 

20 4 up to 8       13 
Over 8 upto 

15 20 

Over 15 upto 
30 30 

Over 30 upto 
50 45 

4 up to 8        13 
CVtr 8 upto 15       20 

Ovtr 15 upto 
30 30 

Over 30 upto 
50 45 

8 upto 15 20 
Ovar 15 upto 
30 30 

Ovtr 30 upto 
50 45 

15 upto 30      X 

Ovtr 30 upto 
50 45 

15 upto 30      SO 
Ovtr 30 Upto 
50 45 

Tans ila 
strength, 
Kin 

Vgi/rm4 

Jilt 

19 

17 

15 
13 

24 

22 

20 

17 

28 
26 

25 

22 

31 

30 

27 

35 

31 

40 

J2_ 

Breaking   Correepon- Daflact- 
Load,Mln   ding Tran»    Ion 

everse Min 
Ruptura 

J£ Usan •___ 
2.0 180 

400 

800 
1700 

200 

450 

900 

2000 

220 
500 

ÍOOO 

2300 

550 

1100 

2600 

1350 

3300 

1500 

J22L 

41.7 

36.2 

34.0 
28.5 

46.4 

43.0 

36.2 

33.5 

51.0 
47.8 

42.4 

36.6 

52-5 

46.7 

43.6 

57.3 

f-5.3 

63.7 

tei? 

2.5 

4.0 
6.0 

2.0 

3.0 

4.5 

6.5 

2.0 
3.0 

5.0 

7.00 

3.5 

5.5 

7.5 

%5 

7.5 

5,5 

2¿L 

3r?r*ll 
Hard ne s fc fc/ 

IB 

130 ic 
180 

160 to 
220 

180 to 
230 

i 

180 to 
230 

20? to 
241 

20-* to 
270 

»- The properties glvsn In tha tabla are for itctional thlcknasa upto 50 m. 
For asehenlcal propart let sbovo 50 aa, tha requirente thai) ba as 
agreed to between tha purchaser and tha asnufacturar. 

Jrlnail hsrdnsea test is optional for all «radas of east'r.,;«, 
or grade 15, tensile, transferee and hardness teata are «. t'.cnal. 
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Tfë^« 1^     «Mieti   «Ml^tt 

>ad«           T. C«rbon          Silica»          B»n«anta« Phaaphorua   Sulphur    Cr¡T 

ii            57              ala           òTT© ôTii ö.it    m     mi 

2D                 1.5                     1.9                0.7C 0.46 o.ii       «i        »il 

»                   1.»                      1.7                  0.70 0.» O.ll        Wl         mi 

10                    1.20                       1.40                 0.7O 0.15 OUI         *1          Wl 

i5             LIO               i.io           o.so 0.15 cil     o.a      »Hl 

40                   3.06                      1.»               O.«0 0.15 0.11        0.2        O.f 

Not ri   Dppendlno on the «action thick»»«  of tht catti«g tha eo«j>aiit1on 
«•y a'»o vary, particularly ai Íleon      cantan*. 



I I 

' ¡1 i      <       Í     *i   —        *î 

4-  i 

-<- <     H 

O 
ta. 

«i 
j 

3 

Hi Hi ! M 
i un 

¿ÎÏIÏI'J, 

ri »iß. 

muni»' 

ti  - 

it i1 

¿il 
»a: 
S;* h 

9o   o <J 

S«   oí 
?2 S? 

M 
Mí 

s 
J-3 

« lo 
*   *"   £ » S 

s? 
3? 
*• " 

« 

M 

*4 
Í 

»«ft 
¿la 
*lï*î« 
ir}: viri 

i-1 

M: WM 
lili i¿iii 
Un tibí 

*• « 

i«- 

M 
t  I. 

i" 

J 

1 

e 
7    • 

I    . 

r>i 

tí*J¡: 

! ¡ ! 
•> ¿ « 

«•).-   (IKJKJ C 

•> I  •   I   /   i 

I -, *  UK 



-  40 

Thue tha atandarda preparad   by the  Indivi Standards   Institution 

»r<i helping tha entrapreneure  to know exactly th«  tachnical datai la 

>f   fini «had  producta or raw «ateríala. 

H.   SUMíBáLL ACTIOM OF SPOIUDIC CBWWTH 07 SHALL CNIT IBOB 

FOIMDRIIB APT» IWRASTRUCTURB WWE PROVIDED BY 
QOVBtWIT»  ___ 

Tha  infraat rue tura thua  provided by both central and atata 

(jovtrnmants   .n   India in multifarious ahapaa and forata did  produca 

reaulta and  anali acala caat   iron foundry  industry took fullest 

advantage    of  the facilitiaa »ada available as a whole for the 

growth of siaal 1  acale industrial unita.    The aporadic growth of 

coneumer ìnduatriaa like eaving machinée,   electric  fans,  electric 

motora,  agricultural  lapleeianta,  automobile spare parts,  sanitary 

caatinga,   irrigation pumps,  dieeel enfinas etc.  brought  in its turn 

huge deaande on  tha foundry  industry.    Al atoa t overnight «sail foundnea 

aprang up throughout tha country to meet  the challenge,  as »ay b« 

Been from  Table   13« 

Table   1)  - Ragionai  s paci ali sat ion in tha manufacture of 
 foundry products m India  

Product Principal Manufacturing Ragions 

Agricultural aachinery Punjab - 37-1^ 
and  équipaient U.P.  -       29. If* 

H. Bang«! - 12.6*; 

Automobile castings Bihar -      9»2*i 
Oujarat - 2J.4H 
Naharaahtra - 2%.i% 
U.P.  -        19.351 

Bottom plates **. Bengal - 57.6
E

* 
Maharashtra - 39-iH 
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4. Cocking Pans 4 Pot« 

5. DUsol Engines 

6. Electric Fan« 

7. Industrial  Machinery 

g. Ingot Moulds 

9. Loco Castings 

10. Hjehir» Tool Cattino* 

11. Manholt Covert 

12. Electric »totora 

13. Municipal -Klrta 

14. Pipos, pressure 

lft.   "Ipsa, rai rseater 

16.   Pipes, »oil 

17. 

«Vat  tongal - 74.0» 
Ut tar Praoaah - 15.5» 
Gujarat - 18.6* 
Mshsrashtra - 47.IK 
Ut tar Pradesh - 21.7» 

West Bengal - 63-4* 
Maharashtra - 29.6» 

West Benosl - 46.6* 
MsharMhtra - 12.3* 
Msdhys Pradeah -8.9« 
Uttar Pradeah - 19.2» 

West Bsnsal - 64 .OK 
Maharashtra - 14.6» 
Uttsr »radeah - 21. J» 

Aaesa - 17.1» 
Delhi - 19.6» 
«est Bengal .46.0» 

Madras - 14.6» 
Maharashtra - 94.4* 
Punja» - 33.4» 
Nest Bengal - 14 a» 

Maharashtra . 12.3» 
Msdhys Pradeah - 8.9» 
Uttar PTseeah - 19.2* 
Msst »ensel - 46.6» 

Uttar Pradesh - 85.4» 

II*  Railosy Sleepers, »rake 
blacks« bottss pistes. 

Delhi - 0.1» 
Msdhys Pradesh . 7.0» 
Uttsr »rsdesh - 13.1* 
Nest Bsn<»l - 644* 

Andhrs Prsdeah - 66.2* 
Oriass - 10.7* 
Uttsr Prsdeah - 5.2* 
Nest Benftl - 11.5* 

Uttar Pradesh - 46.7* 
Nest Menfal - 41.3* 

Uttar Pradeah -30.2* 
«test Bonsai - ï>8.8» 

Oujsrst . 19.1» 
Madre* — M 9* 
Maharashtra . 19.5* 
Msdhys Predssh - 16.0* 
Uttsr Pradeah - 9.5* 

Oí »as - 20.4* 
Nest Bengal -73.6* 



t''        -»»»truj Um h\rm% Piagar-   -4.1» 
»*'ar   *T«d»ah -   ik.*% 

J. .      T«l#franh pal»  ««xkrta 

21.       trat i l»    M< ' iqt 
H*arês*tra •   Í2.1* 

''\J#   to r>|uai1aa*1 on   M  pHcaa   of   Pif   . r<-r.   • h*  fray      ftm   f""inrtr.aa     an»  <*r 

n   « *vry  part   i*   ' •»•  r»intry  fr» *aaM*t    t>      ap*     aatttMn  «'farlnq  #ar>l oywit 

•o   lar?*   mwit.»r«      *    p». •,-•.#• 

Look  rtij «•   ' •  p -t.   *'iil1ty   -»f   lam-^ry  tnrtuatry pari leni «r 1 y  aatal 1  »cala 

jr#y   iron  fmimiT     ifi»it'.,   • *»  planning coatti »a tor ©f  rh» t*o*trnaa>na,   «f 

Inri i a ptojadad ' *' 

(«orlad l Y'"«-'»*  ta   afa iría«   •   *• paat   da-marvt»   of  1 -^Wn   «a  may í»  a** i 

fra»  Tab ir    |4,    4Ìv*n H#law. 

14      • Pliltfitia tfi 

"A-"     >t   '   *•< i >9a iQT»vn 

(Production  In  »on» 

í¡%^ 

JT»>   IT *i 
1 Ht '.la.   w» H*> 
k'ji lo»»«!*   Iron 

jiih-ti^al   f<w 
11 or   t at* 1 nq* 

Piai « c arho« • t#«l 
41 1 <"*,   j*f»l 

j*»-total   for 
»•• * 1   . act', »ja 

Al t«ini>iB) 

*i aas  a'»1   •" on¿ 
t* «»r  nont« ? r na 

»ui!-totai   fJT 
iant> T T íHH 

' aat 1 ^9« 

M OB, MC 

a, 493 

-UIU 
44,»• 

2,93»,4ftC 
«410©C 

J.103 
**, Ole 

«1,540 

*1tr   t>*  r.T,j»tt*d   ía**n<i  i(*áUataj  aft«»»  arvi  »••   int>»at r»« » <r» 

i>r#a»iy puvj  lin^  tn th*  rauntry, it  la *^*c*eé  'tat  th»r« «ill  a* 

!urtN     am**   af   fmnrtry  \f*4u«try    ar*l<ularly jr«y  tTt,^  fau.*ry  iMuttry 

• 1 th* ta»tl  at«!«  aar»or  i' «M n»«r futur*.    «it*  tha  r*a«ar<>   ani 
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1*V*I »pnl    «rlivitl»!       (     t h*    Hut i   >nai     *»t*l i ¡IT g   • A i        *tt.>r* i     rv , 

atanaardita* i on   by   th*   Indian   f?t*n<l*rd»    institution   and   ti*min« 

fan I it ¡**   provi dad   by   » h»    ' na      tut*    it     Indian   Pound r y»*n,   Hnt.--rni 

fMIt    tut*    >t    foundry   %nd   Ko i jf»    'n(mrn'((    tn<1   by    ' h*      »nti*1      >i   >> \ <\f 

!n*titut*   of    th#   linntrv   if    ! «t« ur     f    in*   iiov»t nm»n *    of      ml!»   it,» 

IRIIIV   tT«y      r.n   foundry   indu« try  *.|,    fri«   to   «tranaTth,   wa i nt n i n , nf 

ih*   higa   <fu*i>ty    th*t    t h«   pr*a*n'   «1«,   na«i-n«i    %ti'i      nt*rn*.i     >n« 

ataiwiarda   1«nwië. 

<n   th*   fortfinni,   tn«|ii|   hnv*   i**n   »»«I»'   '      h . «+i    igtit    t ht 

»•ry   baeia  on   «tot   h   th#     t*1   an   fundry    iitd<>alry   h*p    'hnvtd     n     h* 

ia«1   two  d*i adaaj   and   n*v«r   hafora   m   t h*   kiitur»      t    th* un ry   h«s 

ta«r*   a*«a  «o  wrh  prowth   of"   «xmli   «ray    .ron   f. und i < •*   on        rat«n'      , 

a« i«nt»fi<    hmmim.     Thanfca   '        h*    on«. , ¡   of   th*   Iniiiiut»     *     rvt   %n 

FottHÉry»««  ate©   hav*  op«aad   th«   door   io   th*   Ind.*n   foundry»*«   by 

b«i*f MI aff i 1 i*t«d  »•»••r  of   in*   Int «mat ,   n*i   OMIHH  »f 

»'•ra*i<~al   Utontd >ni,   Svittarland        Phua   »ny   n»*.   d* v* i opM*nt 

tattia*» piar«  anywh«r*   in   th«   world   i«  *«il*li!»  n»oit    isjaari i «t*i y 

to   tli*   IMittn   foaadry«)««   through *n ban««    '   pap*r«      i   i   ff»r*nt 

•••»rt«  of   foundry   t«cajio i ugy   pr***ntaâ   at   th*   in'«mm    mai   f> • in<' - » 

oftfr*««««  h*ld   *v*ry   y«ir   in   .iiff*t*n«      lUitri**. 

<«•   FWHIT HUOTT ^ *>«1AM muffin m^ 

Calcutta   i«  aituatad  on   th« aaat   eajta   >i   ttt*   nv«r   Ian«*«   (<>*«*•» 

ana  Hoara*   n  on   IM waat   bai*.     altana^    aletta  •«*   in  *n»t*n. • 

• tar«   1*,*é aita   ta* aas» of   'tali  Ih*tra',   th*  pr«    aaa  of   irban,»at,on 

4i4 nat  atari   until   iTOOa. 

Miti« taa  ss*t  baai  «>f  ta« n««r  pro*id«a  fa-tlitias  for  **tt,*« 

up tovarwaaat  aéteíatstrativ«  offn«s mmd   rsaidaat   Bl   araa,   th* *••' 
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ba/ik  known a«   Howrah provided   faciliti««  for ««tting up faeton«« 

Tur  engineering industri«« with faciliti«« for casting grey  iron 

and  nnn-l'trroui »etale.     In  those dajr« grey  iron castings w«r« 

eitenaively  used cv«n  fo.   construction purpo«««,  as nay b« «««n 

even  today  fro« th« number of  bridf«« and buildinf« with  iron 

pillar«.    A  foundry waa  aleo act  up  in Cossipore to cast gun« 

%nd  cannona  which  i« even  today known as   'Cossipur Oun Foundry' 

and   ìa presently on« of   the ordnanc« faeton«« of th« Qov«mn«nt 

of   I ndi•. 

Che found rit«  in «ach of  the engineering faeton«« usad  to 

operate on  i «ported  pig iron and cok« fron th« United Kingdoa of 

Great  Britain  and  Northern  Ireland until  coaacrcial   intaraat« 

atartad eiploiting the  local  resource« by setting up coal nine«, 

cok« oven batterie« and  «ven blast  furitacM to Manufacture pig 

iron for foundry use.    Thus the basic foundation for th« foundry 

industry  in  Tndia was laid down in th« Howrah area for th« first 

tin«.     In the  beginning «oat of th« foundries war« ownsd by British 

roaipaniea,  but  gradually a few entrepreneur sst up their own gr«y 

iron  foundries.    Th««« foundn«« took up Manufactura of «íaple 

<aatings auch  as «anhol« covare and  fren« castings for road con- 

struction,  sanitary  fitting« and «oil  pipa« fur doasstic us«, 

weight« and aeaaur««, cooking nans and pot« in ordinary gray iron 

while the «ore  aophiaticated    itana  like coapon«nts for ship or 

bridge construction or «ill spar«« and «para parts for nachin« 

t. cl« were etili Manufactured  in th« foundriea owned by the British 

coeipani«« in tne Howrah area. 
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In those days  it MM Most  inexpensive  to set  up a gray 

iron or a non-ferrous foundry.    The «el ting equipment ueed  to 

be a cold blast cupola for fray iron and coke-fired crucible 

for non-farroua natal.    For  aand preparation a normal   'pugnili' 

popularly kown aa   'aoorky »ill1  for grinding mortar for building 

construction was utilised.     The Moulding sand was river bad aand 

collected by bullock carts or boats  30 »ilea upetrean fro« 

Calcutta at a place known as Magra on ths wast  bank of tha  river 

Oangee and a natural olay-bonded sand known as   'ovary* sand', 

where tha present  sisal plant  of Hindustan Steal   Ltd.,  at 

Durgapur hss bssn sst up on ths bank of the river Denodara. 

The sana pugnili  was also usad to grind coal  to powder for 

addition to ths sano1 su.    Por cora Making cowdung wss extensively 

usad.    Hol assas, which was than abundantly available, wan siso 

ueed as a cors binder.    The corsa thus nada either by cowdung 

or so lasses usad to be dried  in a chanber-type ovan.    Tha  aaae 

ovan was also usad for drying of aoulds for heavy castings.  Even 

today «any of ths old foundries use ths easn aatenals particularly 

those who ars still Manufacturing sanitary castings, soilpipes, 

pans and pots,  railway si separa ate. 

»ouiding operations wars carried out  normally on a specially 

prepared Moulding had for ths purpose. 

Cope and drag Moulding was usad only whan tha casting« wars 

large and nasdsd drying in ths ovan.    Tha ass>e type of ovan was 

usad for drying of Moulds sa was usad far cors drying. 
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Where drying of Moulds was not necessary tha skin drying was 

applied by allowing the coal to burn on a perforated aetal sheet 

placed on tht moulds overnight.    The degree of dryness was by the 

feel   of the thumb of the Moulder. 

With regard to sand MIX and properties each Moulder used to 

ask  for hie own composition consisting of new sand, old sand (used) 

natural  bonded clay sand, cowdung etc. and the testing was carried 

out   by the Moulder hiMself by picking up a handful of sand,  pressing 

it   in bia pala and breaking it  by the force of his thumb.    This 

was  the »oat  important  test;  on it depended the successful pro- 

duction of the casting for which the aoulder hiMself was exclusively 

responsible.    The Moulder was also responsible for core Making, 

core setting, closing, weighing and pouring operations.    Even the 

in« of the ladle,  the metallic charge composition and ths tempera- 

ture at which the Metal  should  be tapped was dictated by the moulder, 

aa   11  was his sole  responsibility  to en«ure  the end  result,  which 

was   to produce a good casting.     It was  therefore essential  for 

th« moulder to dsvslop his own feel  for the operations,  which he 

acquired  the hard way through years and years of experience and 

•elf  education by making Mental notes of previous production of a 

good  or bad casting.    Depending on the degree of his personal 

•kill   he was evaluated by the management for fixing his daily wages. 

Similarly the skill  of a core maker was also judged on the 

•am«  basis,  but he had to work in a team with the Moulder in the 

ultimate production of a sound casting. 
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Cupola was universally used for «elting purpoats and thare 

was hardly any calculation regarding ths volume of air to be 

provi dad for a raqui rad «aitine rata.    The blower» capacity was 

always selected on the high tide and the flow of air to the 

tuyeres ussd to be adjusted by a damper on the wind pipe of the 

cupola for getting a uni for« »«It   in the Melting «one of the 

cupola.    The skill  of the cupola operator was  judged by the smooth 

operation of the cupola without any bridging- effect and steady  flu» 

of setal fro« the spout. 

The only test of ths »«tal waa  that  it should not   be hard 

during* Machining operations.   This was nainly avoided by using 

pig iron of high silicon content,  which hrd normally low selling 

temperature, and metal quality (fro* the point  of view of cementile 

fornati on) was judged by the formation of  'kish'  on the surface 

of the liquid metal   in a ladle.    All cupolas, svsn of high melting 

rate of up to 10 tons per hour, usad to be charged manually.    The 

labour force was employed to carry  ths charge Material auch as pig 

iron, coks, liassions, etc. by head loads on a ladder to the cupola 

platform.    Even heavy castings up to 1 to  } tons weight were cast 

manually without ths hslp of a cran«.    Ths pouring of such heavy 

casting was made possible by carrying ths metal  in a number of 

hand shanks to a biggsr ladle which was placed adjacent to the 

heavy Moulds. 

Ths castings after cooling usad to be handled Manually as it 

involved vary little fettling or cleaning operation dus to use of 

bast quality graphita iMaortei fresj Sri Lanka as «ouldwash «iither 

as dry or wat osai. 
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The fettling tools were    a   pimple wire brush for cleaning the catting 

surface and normal manually operated hanmer and chisel for dressing the fins 

and levelling the extra metal ne^rthe risers. The risers »»ere normally 

broken by hammering. 

After dressing operations the cartings were inspected visually for 

surface finish and by measuring rules for dimensional accuracy. 

With regard to metal quality the test was by visually examining the 

fracture which should have a grey fracture when broken. 

There were only two classes of lion, l) normal grey iron, 2)eemi-steel. \ 

The normal grey iron was produced by melting only virgin pig iron of 

high silicon content to avoid any hard spots or cementite formation. 

The word semi-steel was used to differentiate metal from normal grey 

Iron and was produced by adding a certain percentage of steel scrap in the 

cupola charge which gave the surface hardness of the metal 

for miking machine tools and such other highly stressed component«. The 

metallurgical reactionsof present-day high-duty iron was rtth«r unknown. 

Due to the complicated nature of operation such castings were not at+empted 

in the indigenous foundries as it involved different type of 'feel'which 

only the foreign technicians in the larger British engineering factories 

used to provide« 

H»at treatment of grey iron castings or so called 'semi-steel' was 

unknown but they used to leave the cartings in the open air for natural 

seasoning which used to ralleva the stresses to some extent. 
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Th«M  foundries were known as jobbing foundries. In addition 

there v/ere number of mat» production foundries for production of cast iron (c.I.) 

pipes or pana or railway sleepers, as shown in Fig. J. 

£l*uJ—IMI rriUrîlrn ramili fu ïï.Ti TftlT 

i 
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In a mass production foundry the total number of boxes  (cope 

and drag)  required  for a day's production  used to be placed on the 

shop floor.    Near each box sufficient «and was stored so that  the 

moulder would not  have tc make too auch movement for preparing the 

mould.    The sand was normally tempered  every day by addition of a 

little new sand,  coal dust, water etc.  after the screening of old 

shaken-out sand by  a hand sieve (chaina am  they are popularly 

known).    The number of patterns on use depended on the number of 

teams  of moulders as  to how many moulds a team will be able to 

prepare,  close and  pour within a period  of 8 hours.    Normally 

these moulders were paid on piece rate  baa is on the number of good 

casting produced  at  the end of the day.     Generally if the shift 

s'art ed at 8.00 a.m. moulding and closing operations were carried 

out  up to 2.00 p.m.  and metal pouring up to 4.00 to 4.30 p.m.  or 

even up to 5«00 p.m.    The shaking out operations were carried out 

the next morning between 6.00 a.m.  and 8.00 a.m. before the moulders 

started  their next day's work. 

The moulders were paid on total number of good castings pro- 

duced which acted as an incentive for the moulders to maintain their 

normal   earnings,  which was related to normal daily output.    The daily 

rated workers were only employed for the operation of the cupola, 

sand preparation, ehakeout operations and sometimes fett 1ère.    The 

system is still prevalent in many Howrah foundries particularly 

those still carrying on with old mast production technique. 

Due to very little capital investment needed to set up auch a 

foundry even today many new foundries in Howrah ares are coming 

up for the production of electric motor bodies, pipes and pipe 
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fitting«, cooking pota and pana where high metal  quality ia  not a 

criterion, becauae of the abundant cheap  labour of skilled   type 

in the area. 

The capital   inveatwent for auch a  foundry  in Howrah ares»  ran  be 

estimated as follows! 

1.      Land - one acre at Ra.10,000/- per  acre Rs.     10,oiV 

?.      Building - covered area light   atructure - 
6000 aq.ft.   at RB.10/- per sq.ft. He.    b(\r>M) 

3>      Plant and equipment 

a) 1-£ ton per hour cupola with blower and 
platform,   etc. "e. .^¡ooo 

b) Sandmill hs. 1S,too 
c) Drying oven Re. lo,ooo 
d) Mould  boxea to be made during the   initial 

period,   about ?0 tons Rs.     }0,i >o<> 
e) Weighing machine Rs.      L,,<\)0 
f) Other toola and tackles hs.      '>, *co 

4«      Installation cost and common services  etc. 
such as water,  power,   foundation  etc.   and Hs.     Ki.PPC 
mi ir.  expenses such as telephone,   furniture 
etc. R8.   17c,oih 

The total production from such an   investment  can  be expe< ten   '< 

be,   if the cupola operates only  10 Hays   in  a month on  .i bat'-*    Deration 

for about 3 hours per day,  a total  of 45  tons  of   liquid meta: 

out of which a total of about   30  tons  of  finished  casting«  ' m 

be produced per month,   fetching a sale value of about  Rs.7S,(Xi(V- P»^ 

month on an average price of Rs.  2.50 per kilogramme of unmachinen 

castings or an annual  output of Rs.  9  lakhs, —'   which means  about '•>  '.men 

turnover of the initial  fixed  invested  capital.    This can  be considered 

as an excellent  investment from the point  of  view of   investment  turn ver. 

This is cited just aa an example why  large number of grey  iron lounnrm 

are still cosing up on Howrah area.    This has  been  possible  beca ne 

2/      1  Ich • 100,000. 
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In the year  I960,   when the author   led a  10-member  Indian   foundry 

productivity team to study the Japanese  foundry  industry,   it  was 

revealed  that they were able to buy the  beet quality of pig iron 

and coke at the cheapest  price.    With the baaic materials for 

foundry available at the lowest price and cheap but hard-working 

labour force they were able to produce and eell  sophisticated  machine 

tools in the world market at the cheapest price.    The very base of 

the machine tool  and foundry industry was  in Kawaguchi   area.      The 

river Kawaguchi  separates Tokyo from Kawaguchi   industrial   belt   lust 

as the city of Calcutta is separated by  the river Ganges  from  the 

Howrah industrial  belt.     There are hundreds of foundry cum machinery 

works in the Kawaguohi  area, which is  the hub of Japanese  industriai 

activity  for basic  industry.    The small   foundries share  the majority 

of the common services such as purchase of raw materials on a global 

tender basis and sale of the finished products through large  industri«] 

houses.     Even the purchase of local materials is made by a single 

purchase organisation and delivered to  the small   foundries.     Thus 

the small   foundries in Japan even today are doing a spectacular 

job in maintaining the overall  economy of    he country 

Following these examples the Oovernsisnt of  India aleo  invited 

the Japanese specialists  to put up a prototype production ^jaj  training 

centre in Howrah for the benefit of the  small  foundries of Howrah ar*H. 

If  it was possible for Japan having no raw material   resources 

of her own except  limestone to supply to  foundry  industry,   there   is 

no reason why the countries of Asia and  Par East canno'  develop  -.. 

foundry  industry of their own. 
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peopl»  of   thee»  countries  have   been   fairly Motivatila   to   undergti 

i.i» pains   «né   pleasure« of »cono».!!    d«v«lopa»nt    n   their   respectiva 

regione.      Th»  gentle»»*  ehe  are   in   th«   t»M hav»  »1 ready   gained 

• uff in »ut   knowledg» on  foundry   technology und  foundry   operation«. 

With   th»   bean    beckground   they   ran   •••   for  the»a»lves   hot*   th»   foundry 

industry   IB  Hours* %r#a has grown   and  «teat other good   pointa   th«* 

an  pick   up aft»r  vmting  th»   foundries of Hoerer,   rif i on   «o   that 

further   knowledge  th»y fain  r«n   be   usefully  applied   for   developing 

their   >wn   swell   fray   iron   foundne«   in   th»ir  raepective   regions. 

ib)    Wertett 

Iti*   entrepreneur«  «hould   now   on   their  return,      if   they   hav«  not 

*.,m*  40   earlier,   »laSin«  «h«t   type  <>r     eel  product«   <-an   be   re».i ¡ i y 

•oil   m   their   ree,*e<'iv«   rtfion«.      *re   th»«» producta   required   f   r 

i   short   t«rei  or   Ion« »«rei-'     tn   tra«   respect,   pattern   of   lewand   *• 

nd n atee     n   iki  earlier    haptere   of   thi« «tud.v  of   Indian   found-i»a 

an  t»rve   «a   a   broad guideline.       In   *n.v  <1»v»l.-p,ng <-ount ry   • h» 

ieaenrl  of   <«at>ngp    an  be   froei   one    >r  «or» »t   < h#   fo ; ¡owing  «nuera: 

11        «•*'*•»  flUHa»  «nd   »ujucipal   ttep«:     Su. h   mm   r«mni»i 

pipe«  and   pipe   fitting«  for doaieeti.    piusbmg,  «an ho I »   .«.wet»   %nd 

future«   for  underground drainagfe  «yate»,  aamtary   fitting*   ¡>k» 

f   ushing ríateme,  valve«,   vent ¡i «tor«  itr. 

• ')        JNyfcte  até SSaSUXSJH      Due   to  »ipanaion  of   trade«   and 

trading activities «say  found nee   talc«  up th»«»  I'MI   for   production 

and   one   or  aore   foundn»«  ran   be   «serially  engaged   only   t.    prod m » 

' h»««  it saw  un  *   long-ter«  hasts. 
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ì)      l*>—»tic kitchen tPPliiiictii    Cut  iron cookin« pot« 

and pana have been manufacturad  in  India for cantura« and are 

being axpcrtad to various countries of Ana and  tha  Par Eaat. 

Although aluminium haa come up in a bif way in tha market,   it 

is  found  tha. cooking pote and  plant mad« of gray  iron iaat much 

longer than thair counterpart«  in aluminium.    Savaral   foundneB 

can  be kept  busy producing the««  item«. 

4)      agricultural   implements and irrigation pumpa» 

Agricultural   implements  like plough shares are alao good  items 

for production   in a Mall   foundry.    The share« can  alio  be  fitted 

to  a wooden plough drawn by a  bullock cart and  ««varai   foundri«« 

n   India are producing theaa   item« on a long-t«rai  basis.     Even if 

a »odern   tractor  is used  th*   demand of plough «haras  will   not only 

go  up  but «any other component« of the tractor which  are eaaentially 

mane of grey  iron can  be  taken  up for «anufacture   in  a amali   foundry. 

With  the development  of «echan i sed agriculture,  which  is  bound to 

take  place  in all   the countna«  of Asia and the  Par  Eaat,   the 

production of agriculture   implements  in grey  iron could  be a very 

gtnd   long-term  business. 

Agriculture and  irrigation must go hand   in ha id.     Although in 

«any areas of the Par Eaat  natural   rain water does  the  job,   in case 

of   flood  or brought  pumps  of  various capacities  are  needed  to maintain 

th*  balance and  have a good  harvest.    Along with  the  pumps,   pipes 

and   pip«  fittings are alao   required. 
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As most of th« pumps are  required   in villages where electrical 

power may not be available, diesel  or patrol engines are required 

to be  coupled up with the pumps of various  capacities. 

The production of pumpe and diesel   engines can  itself keep 

several grey iron foundries busy as  it  has done  in  Inaia and 

Japan. 

5) Domestic Appliances such as Sewing Machines and 
Electric Fans; 

These items which are principally  made  of rast parts of *rey 

iron,  are  required  in every house  and  can  be   locally manu facti red. 

¡hese  items can be  taken up for production  in small   foundries on 

a  long-term basis. 

6) Castings  for Electrical  Machinery and   Fittings: 

Electricity   is now  the main  life   line  for human society 

everywhere  on earth and electrical  machinery   like electric motor 

bodies  of various  sizes,   switch boxes,   fuse  boxes,   junction boxen 

etc.  are  all cast  parts  and cast   in grmy   iron.     Production of 

these  items alone  can keep several  grey   iron foundriea  buay  on a 

long-term basis  in any country.    The production of thene canting* 

does need strict  metallurgical  control,  however. 

7) Cement  and Construction Machines  Industry: 

In every developing country of Asia and  the  Pa.* Hast, 

construction activities such as construction of public buildings, 

residential houses,  roads and bridges etc.  are  bound to take  in an 

organised manner for many years to com*.     Construction machinery 

industry  has been developed to a great  extent w iene cast componenti! 

are  required in  large quantities such as spares  for brick-making 

machines and brick moulds, concrete mixer and vibrators,  n?  m- 

crushing machines etc. 

Similarly,   the disent   industry  needs   large  7. ant i tie*  M 
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castings of both iron and -jteel  to the extent of O.tf of tne cement 

produced.    Although tne majority of these castings are required  in 

special steels for cement grinding,  there are a large nuaber of 

grey cast  iron components which are consumable  items and can be 

produced  in a small  foundry  locally. 

8)    Sugar and Flour Milling Industry; 

Sugar and  flour are materials of daily necessity.     In every 

country of the Par East  region,  mills for processing sugar and  flour 

are  in operation.    There are many components of these mills which 

are made of grey cast  iron.    A systematic market survey may reveal 

that  a fair amount  of grey  iron casting products are necessary to 

keep  these mill«   in proper condition. 

')    Hailway Permanent Way and Rolling Stock Fittings: 

¡he railway system in any country consumes many castings  in 

the  for« of cast  iron sleepers,  bottom platas for the permanent 

way, brake block for wagons, coaches and  locomotives, which are 

required  in large quantities in addition to spare parts for 

locomotives, wagons and carriages.     In India,  the extensive railway 

system of about  50,000 track mi lee keeps  the major part of foundry 

industry busy.    Since there are  railway systems In almost all 

countries of Asia and Far East,  it  is not difficult to assess ths 

requirements of grey  iron castings oonsuswd by the railways in each 
c ou nt ry. 

J0-    «»chin» Tools and Industriai Plant and Equipmentt 

Although machine tool  industry neede specialized casting», 

a beginning should be made to start a machine tool industry in 

each country.     In this connexion it  should be particularly noted 

that various surveys undertaken under the auspioes of ths Unitsd 

Nations Kconomic Coaaiaslon for Asia and Far East  (KCAFE) have 

shown that there is considerable scope for the manufacture of 

petrochemical product*  in Asia.    At the second Asian 
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Conference on Industrialisation (1970),  a programme  for developing 

the petrochemical  industry was  initiated.    This programme included 

proposals to clone the  annual gap between prospective demand and 

capacity estimated in terms of ethylene at about  500,000 tons.     It 

was also recommended that more countries should manufacture 

machinery and equipment  for the  fabrication of plastics.    An 

increase  in the production of Bynthetic  fibres,   specially 

nolyester was also considered important.     In the beginning only 

simple machines can be  taken up for the production.    Manufacture 

of machine tools for plastic products as has been recommended by 

ÜCAFE will also need many grey  iron castings. 

U)    The Automobile Snare Parts Industry: 

In any country the automobile industry  la  largely responsible 

for beginning a snowball  action on industrial  development activities 

In the present day civilisation,  an automobile  is a bare necessity 

and not a luxury.      To keep the automobile  really mobile, apare 

parts of the wearing type are needed  in large quantities.    Anny 

Indian small  foundries are engaged in the manufacture  of truck 

upare parts like brakedrum castings.    Because of the overloading 

factor,  the breakage of brakedrum castings is  nearly   M>£.    The 

production of these  items alone on a regional  basis can be a sizeable 

load for small grey iron foundries.    Although the production of 

automobile castings needs a fair amount  of metallurgical  control 

during manufacture, a beginning can be made to take up the manufacture 

in a modest manner and it may not be difficult to assess the 

requirements of such castings  in any country of Asia and Par 

Hast. 

(c)    Material 

The basic raw materials for a grey  iron foundry are as follows» 

Pig Iron 

B.P. hard ooke 

Limestone 

moulding sand 

Binding materials such as bentonite, dextrine, coal dust, 
Con oll, euch as linseed oil. 

Saturai trmphite for mould and core waith. 
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the bifiic material H of ^roy iron foundries are of course pig iron 

and coke.    The Encyclopedia Brittanica reports on the natural 

occurrence of mineral  resources like coal and metallic ores in 

Asia are as follows: 

Minerals such as Coal - Asia has enormous reserves of coal 

amounting to almost 60 per    cent  of the world total, but they are 

unevenly distributed.    The  largest   reservea are found  in China 

and the Asian part of the Soviet Union.    The Democratic People's 

Republic of Korea,  the Democratic Republic of   Viet-Nam,   India, 

Indonesia, and the Republic of Korea have -«nailer but eoonomically 

important reserves.    Burma,  Malaysia,  the Philippines,  the Republic 

of Vietnam, and Thailand,  have only  insignificant amounts of 

poor coal.    In South-East  Asia, both Afghanistan and Turkey, have 

small economic reserves. 

Metallic Ores.   Iron - All portions of Asia have deposits of 

iron ore, although not every  country has its own private supply. 

The Republic of Korea,  the Republic  of Viet-Nam,  Sri Lanka and 

several  smaller countries in South-East Asia appeal' to have only 

small  iron ore supplies.    Japan haa  not enough iron ore to meet  ite 

large iron and steel  industry and largely depends on imported supplies. 

The Philippines has much more ore  than needed by its email industrial 

needs and is an ore exporter.    Malaysia also exports a considerable 

volume.    Burma, Pakistan and Thailand, have fair amount s of relatively 

low grade ores.    The Democratic Republic of Viet-Vaa and Turkey 
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have good orca ia substantial volume.    India and  Indonesia 

both havs larga deposita of good iron or« that are well 

distributed. 

The production of pig iron in this region will greatly 

accelerate the growth of saall grey iron foundries.    Specifications 

for all the above materials have been given in the chapter dealing 

with standards and for the benefit  of the foundry  industry.    Efforts 

should be made to locate indigenous resources on identical lines in 

each country.     It  is understandable  that pig iron and coke must be 

obtained by importing    from other countries until  the integrated 

steel plants with coke oven batteries in the region come up during 

the interim period.    If the indents are grouped  in one lot perhaps 

the best quality of nate rifu at  lowest cost can be  available as 

is done in Japan.    Moulding sand and other binding materials must 

be locally available in the region.    However, careful tests 

must  be carried out  in national  laboratories before  final selection. 

With regard to other common services facilities such as ro,v«B, 

electric power, factory sheds, the  lessons can be taken from the 

Indian example.    Instead of overburdening the entrepreneurs,  the 

Government of each country of Asia and the Par East may set up 

industrial estates with common services facilities such as electric 

power, water supply and sanitation,  communication by road and  rail 

transport etc., so that pace of progress can be expedited.    The 

subject has been dealt with in greater detail  in an earlier 

chapter in this report. 

_ 
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(d)    Methods 

The basic technological  steps required  to be taken for the 

production of grey iron casting» have been di atraumatically explained 

in fig. 2 of this report.    However, to adopt  to the local conditions, 

certain concrete decisions oust be taken depending on the products 

to be cast  for manufacture  in grey iron foundry.    The basic steps 

are however generally as follows. 

1) Metal melting and pouring 

2) Moulding and core making 

3) Settling, cleaning and heat treatment 

4) Test and quality control 

There are a number of different ways of melting iron such 

as in (a) coke or on-fired crucibles, (b)  oil-fired rotary melting 

furnaces,  (c)  oil-fired reverbratory type sklenar furnaces, 

(d) electric  furnaces both induction and arc,   and (e) cupola furnacee. 

The simplest  of all are the cupola furnaces,  whioh are universally 

used.     It is  therefore recommended that in countries of Asia and 

the Par East,cupolas of different opacities  should be utilised 

for melting of grey iron even  if it requires   importation of pig 

iron and coke.    The main advantages of cupola installations are: 

(1) low capital  investment;     (2)  operation can be done by semi- 

skilled workers;    (3) they do not involve extensive metallurgical 

control. 

Depending on the local conditions, other forme of melting 

technique can also be introduced but cupola wet h od of melting ie the 

simpieet of all. 

With regard to moulding and core aaking techniques, the 

synthetic sand practice is by far the simpieet   for which sand 
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mixer mullera can be employed  and with the  synthetic sand 

practice, machine moulding for semi-mans-production can also bo 

introduced depending on the   product mix.    With  regard  to core 

making,  oil  sand practice will  be more vernatile.     The core  oils, 

can either be  linseed  oil which is produced   in this  region or 

other forms of synthetic cor» oil  fron petro-chemioal  products. 

Shell cores either with thermo setting or cold  setting main 

or  'nobake'  typ« of resins can be used on a restrictive basis 

due  to high cost.     Sodium silicate bonded sand  can also be  used 

in a limited manner depending on the availability  of sodium 

silicate and C02 gas.    CKit   of all different  core   binders,   linseed 

oil and dextrine are by far the cheapest.    Only  precaution that 

needs to be taken for linseed  oil  based cores,   is diyirig the 

core at a temperature which should not exceed  2^°^, otherwine 

the cores may ge* overbaked  and consequently  break. 

With regard to fettling and cleaning, grey iron caRtingfi- 

surfaoes are normally clean due to use of graphite paint in the 

rneuld anc cores; hand brushing of the surfaces ìB good enough. 

However, in cases of high production^ shot blasting machine can 

be employed. The chipping of fins and dressing of risers can 

either be done by normal hammer and chisel or by a pneumatic 

chisel and grinding. 

(e)   Machinée 

As has been indicated  earlier, the machines  to be employed 

will depend on the methods  to be followed.    The machinery 

needed for a grey iron foundry are generally as  follow«: 

1)    IfcltiM: 

a) Cupola with blower having hourly melting rate depending on 

total monthly capacity of finished products.    With or without   the 

skiphoist depending on the available capital and manpower. 

b) An oil-fired or coke-fired crucible when the monthly 

production quantum is extra**ly low, or 
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v.)     An oil-fired  rotary melting furnace,   or 

d) An  oil-fired   reverbratory   type sklenar  furnace 

tor special med   and   limited   operation,   or 

e) An electric  mains-frequency   induction-me1ting furnace 

for highly  specialised products needing meticulous  metallurgical 
control. 

Other equipment   in the melting shop can be  one weithin* 

machina  and   l.id les  arid  hand  shanks  of various capacities. 

*')    Sand Preparation: 

:-iand  mixer mul 1er with capacity  as may be  needed  for the 

Preparation of mould in* Band  and core  sand.       Also a sand riédle 

and   i  Rand   royer. 

A combined  unit   of shakeout,   screen,   sanami 11   and  roind  Irm 

breaker unit   when   »ha  production quantum ie   high. 

*> )     Mou l'i i UK and  Cop»  Making Machines: 

In a small   Krey   iron foundry,   most  of the  operations are 

earned  out  manually   but where capital   investment   permits,   it  is 

always  an advantage   to  install   one  or  two jolt   squeeze pin lift 

type» of moulding machines,  a small   coreblower and   baking oven 

of  a simple   chamber   type. 

4)    Fettling,  cleaning and heat-treatment equipment: 

Normally   in a  small prey   iron founcry  the  fettling and 

leming operations  are carried out  by wire  brush and  hand 

'hippmg.     However,   if  the production volume   is  large enough to 

keep a «hot  blasting machine  quite  busy for at   least  8 hours, 

one  shot   blast  machine may be added with the  oapital  available. 

Pneumatic  shipping hammers and different  types of grinding machines 

such as  a pedestal   grinder,   bench grinder    r a pneumatic hand 

grinder may   be   ¿nod   if   compressed  air   i;;  available. 
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(¡rey  iron castings normally do not  need any heat  treatment 

except   high-duty graded  iron,   in which case a low-temperature 

etresa-relieving furnace can be   locally  fabricated. 

5)    Testing and quality control; 

in a grey iron foundry,  it  is always an advantage  to have 

a testing laboratory for chemical  analysis and  sand  testing. 

A conventional type of chemical   laboratory  for de+ermination of 

arbon,   silicon, manganese,  sulphur and  phosphorous by wet 

process  is always an advantage.     A combined carbon and  sulphur 

determinator,  i simple microbalance  and muffle  furnace are all 

that  are  needed for the purpose under a qualified chemist. 

Sand-testing apparatus may consist  of (a) a moisture  taster, 

(b)  a green-strength determinator and a (c) permeability  tester for 

doing the routine "este along with a baking oven for drying the 

core-sand test specimens. 

An entrepreneur must  investigate  in his respective country 

whether or not  the equipment  listed above  is available.     If 

not, these should be imported either from other countries,  depending 

on the price and delivery,  for which the Government of  the 

country  should issue  the  necessary  import  licenses. 

With regard to quality control   in grey  iron foundries,   it 

will be comparatively simpler to  introduce quality control  in a 

new foundiy than in an established  old foundry.    The quality 

control measures must be enforced  fro» the stage of raw material 

procurejaent.    This can be achieved  rather easily  if the  tests 

specified  in varioue international  standards, are Btrictly 

enforced subject to such relaxation as the  local  conditions 

may   le.mnd.    Similarly a quality control programme should  be 

introduced at every basic stage of operation such as pattern 

making,  «elting, sand preparation,  moulding and core making, 

heat  treatment and at  the final stage of inspection. 
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These  measures could be defined as follows: 

a) Chemical analysis of the net al. 

b) Log Sheet recording the (a)  time of melting 
(b) addition«  of various fluxes and alloys. 

c) Standardisation of sand mixtures for various 
purpos. s by composition and tests. 

d) Predetermining the gating and ri se ring system. 

e) Recording the cycle of heat treatment operation. 

f) Correlating all the above results and final  inspection 
before delivery. 

6)     Men: 

The men to be employed in a grey  iron foundry may be of 

three categories i.e.   skilled,  semi-skilled  and unskilled. 

While unskilled and semi-skilled people are  abundantly available 

in each country of the  region, availability  of skilled men such 

as moulders,  core makers or furnace operators, may consitute 

a problem during the  initial period.    However, with the training 

facilities available  in many trade training centres 

it  may be possible to get a few skilled people to start 

the operation and eventually each foundry should have its  own 

Bimpie  type of 'raining programme within the   industry.    It 

has been  found that a few young people having some  initiative 

and drive  as  trade apprentices to work with  the skilled men, 

will pick  up the key pointu of the trade and  exhibit skill 

within a very Bhort time. 

Por men on supervisory work, local technical school and 

university . ,ay be a good source for supplying specialists ae 

supervisors. 
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Above  all i   the managerial   ability of the entrepreneur 

himself and  his  leadership, will  go  a long way to select  a food 

local  team of technicians for the   successful   operation of the 

grey  iron  foundry. 

(g)    Money 

In the earlier chapter,   it  has   been clearly  described 

how India offer various types  of credit facilities whereby  an 

entrepreneur can start his small   scale grey  iron  foundry with 

even  lO^í of the cost  of the project.    Similar facilities may 

be offered by  the Governments and   the commercial   banks   in the 

countries of Asia and  the Par East.     The success  achieved  by 

India in this  respect, may serve as  an example. 

To get  an idea of the cost  of  the project,  some  hypothetical 

cases have been worked out  in this  report which gives  the overall 

cost  of the project  under Indian conditions which can be 

further modified depending on the   local conditions prevailing 

in other countries of the Asian and  the Par East  region. 

(h) Management 

The management   of an industrial  undertaking  is  a  science 

as well  as an art.     It  is an  intellectual  process whinh every 

entrepreneur must  develop partly by  visiting identical 

establishments,  undergoing specialised courses either  m lus 

own country or abroad or by self education under pressure   >f 

circumstance8. 

The maaagement  function is basically co-ordination, 

correlation and maintaining intellectual balance  for the  puipoiie 

of effectively and precisely carrying out  the  technical  procetuieB 

and other allied operations (illuetrated in Pig.  4).    Por 

convenience,  typical  layouts with sketches for a few small 

scale grey iron foundries are given  in Annexes A,   B,  C,  D,  aid K. 
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of essential  raw materials and sale  of finmhed  producto both  for 

home and export mark et J 

d) A  t inaneìal   inetitution through  which hire-purchaRe  credit 
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facilities and   banking facilities can be  made easily available 

to an entrepreneur at a rate of interest  much,  lowor than 

normal   bank   interest  and not mor«  than 5£. 

17'     m]RKE 0F MECHANISATION   IN SMALL PREY   IRON  FOUNDRIES 

In  foundry operation! hand Un« of materials   is a factor which 

shou -n   receive  the  beat attention of  foundrymen    M on  it dependa 

the very  operation of the  foundry  both economically and 

Tentatively.    The  object   of mechanisation is  two fold: 

U)  To eliminate manual  handling;   employing humans to do lift- 

and-carry  work,   not  only creates  health hazards,   but  is expensive. 

(b)     o be able,  by  material   handling by mechanical means,  to 

deliver  the  predetermined quantity  at a regular rate and 

vet  maintain uniform quality.    The  mechanical  handling 

prone:•   in a   large production foundry,   are quite different 

from  thone   in a nmal1   jobbing foundry.     It  has been etated earlier 

in this  report   that mechanical  handling and automation has been 

dova loped  to such an extent  for foundry operation« that a maas- 

prod.ctun foundry can be operated by a fsw men by  pressing a 

few butons.     But the problem of handling in a small jobbing 

foundry  in quite different.     In such small  foundries, the 

operators  can be given some mechanical aid« rather than 

mechanised equipment  for the purpose of removing hoards »nd 

insuring both qualitative and «niantttativs operation.    Furthermore 

the cost of mschanical equipment should be fully justified and 

cannot  just be kept  idle, only adding depreciation value to tat 
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overall cost of the products.    For example,  the coat  of a belt 

conveying system is fully justified when the hourly rate 

of sand movement  is high;  Bay froa 'j tons per hour to 100 tons 

per hour.     In a small foundry,  only b tons of sand may be 

needed for a whole day's operation.    To install  a mechanical 

handling system in this case, would be uneconomical  and wasteful. 

The resources for a small scale  industrial  unit are  limited and 

therefore  financial  resources must be utilised  only after careful 

consideration.    The mechanical  aid in a small   jobbing foundry 

can therefore be  limited to the  following. 

(a) for cupola operation - a skip hoist 

(b) for sand reclamation and preparation syntem - 
(1)    a mechanical  riddle (ii)  sand aerator 

(c) A bucket  loader for the sand mill 

For moulding and core making: 

(a) Pneumatic ramme TB for moulders and core makers 

(b) Moulding machines either hand operated or pneumatically 
operated when items of repetitive nature are   to be 
produced 

For fettling: 

(a) Pneumatic chisels 

(b) Shot blasting machines 

In the typical foundry layout suggested  in annexes 

A, B and C, typioal mechanical aids needed for the purpose have 

been oleari/ indicated. 
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lñ*     CONCRETE CONCLUSIONS AND RECOHMEtTOAÌ'IONS  POR EVENTUAI 

KUTURE CO-OPKRATTOH  BETWEEN DEVELOPER COUNTRIES  OF 

JHEKEGION. 

The phenomenal  «rowth  of  India's multifarious   industrial 

complexe.   iu   lately due to  international  co-operation.    The 

pattern of arrangements with  foreign firma for creating and 

develop^ foundry  units were as  follows: 

a;    A  lump-üum down payment  for the preparation of initial 

project report outlining objectives and the total  cost 

of the project and  the Foreign exchange required to 

import  specialised  plant  and equipment; 

b)    technical   fees  for the preparation of detailed project 

reports paid   in easy  instalments; 

r)    Tochmral   fees  for erection,   supervision and 

commi8fU„nini:  lnc]uding previa^ of foni^n technicians 

for a  United  period.    The   local  subsistance expenses 

for the  foreign technicians were,  howevei,   paid  in 

local   currency  and  the  technical  fees were  paid  in 

eany   monthly   irwtalments. 

11     :<oya.iy  on patented processes  on finished  product» up  to 

* 1.4X1.TJ.ÜI of   ;    wae  taxable  in  India; 
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e) The foreign collaborator« were allowed to participate 

in the equity capital upto 49* (now reduced to 40* oniy)   snd 

allowed to repatriate the profit after paying local taxe». 

In the  last two decades,   the above policy  has worked very  uatin- 

factorlly and such joint venture conplexe« are «till allowed to oxoaryi 

thetr activities on «indiar pattern. 

But so far a« the  small  scale  industries are concerned  foreign 

collaboration did not really work due to the fact that the  financial 

bate  of small scale enterprise« did not cither have the resource« or 

could not ju«tify the expense« involved in paying for the service» 

to be rendered by the foreign collaborator« compared to the value 

of the product« turned out within the price range prevailing) in *he 

country. The entrepreneur therefore had to depend CM   inrftganevaly 

available technical knowledge backed by the services of initial project 

report by the Small Industrie« Service Institute. 

In the cast of developing countrle» of Asia and the Far East 

it may be possible  to obtain expertine  from India or from ¡JN1D0 

(at government  request)  to help them to prepare  project  reports of 

•mall foundries. 

It may also be feasible for an individual enterpreneur to pay 

for »uch technical service«. If an entrepreneur is given a factual and 

realistic project report giving details of plant and equipment, production 

technique and utilisation of indi««noue raw materiale it may be 

possible for hi« to buy plant and mtchlnery from India and axrang« 

•rection and commissioning by tM erectors of plant supplier at an 
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extrvi ooBt.    l>ue  to  virion credit   facilities granted to  Indian 

«xportern   it   v.-  now  poosiblc  for   Indian  équipent   manufactures 

al:¡o  to offer credit   facilities  upto a period of  five year»   to  the 

foreign buyer provided  they erränge a b.-nk guarantee   Tor hire- 
purchase  payment. 

The multipurpose inatitute auiœe.t.d   in the previous chapter 

could provide useful  services to Briall   founirier, and establishing 

»uch  institutes   in other developing countries  ie   recommended. 

The creation or the operation of   „ich institute may be assisted 

through the servicer,  of expert,  from UNIDO aa well as  from other 

foreign countries  including  India where  technical  aid programmes 

for other foreign countries  are  in operation. 

It  is alno poBHible on the part of an •ntr.preneur from the 

developing countries  of Asia  to enter int. collaboration both 

technically and  financially with  Tndian «anufaotuwr. of équipant 

lik:-   ;ewing machiner,,   diesel  engines,  pumpe and  electric motors, 

electrical   fans,  agricultural  equipment    etc. which will create a 

i:ir.eable demand  for grey iron castings and which  in turn can be 

taken up for production in .mall  Grey iron foundries  in each country 
of Ania and Par  Iìu; t . 

Since all kind»  of manufactured  goods and also machine tools 

>"   imported  in thin   region  the time  is most appropriate now to 

efitabliL-h industries   in this  region  for which foundry  industry 

must be given top priority so that .nowball action i. «.nerated 

lor  the growth of other brancher: of  industries. 

During the Ur.t years organization. *uoh as UMIDO and BCAFB 

devote more attention  for the  industrialization of this aren.     It  is 

hoped  that   fovern«ent organizations  and individual entrepreneur«  of 

thi::  region having  m mind the importance of foundry industry for 

the overall   industrial ization of their countries will  promote  further 

thi, branch of the metallurgical   industry and will  co-operate closer 

with each other   'or   the benefit of   their peoples. 
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ANNEX    A 

PROJECT DETAILS  POR A FOUNDRY POR SANITARY FITTINGS  AND MUNICIPAL 
CASTINGS 

This project report deals with the details  of coBts etc.  for a small 

/rey iron foundry for the production of C.I.   tnhole cover« end free»« 

•nd sanitary cast Ingo ate.   Boxo typical i tea» ara llluatrated in Fig. b 

The production capacity of tttla foundry la eatlaated at 30 tona 

per oonth «1th • total fixed capital Investment of Re .6.02 lakhs which 

«111 bring a revenue of Rs*t.4 lakh« par annua esploying about 27 workaen 

and 11 ataff as alaboratad In the eubaequsnt paga a*   The layout drawing 

shown In Fig. 6 indicata« the floor «pace and plant position «tc. 

Irtd Cffjt tf fiflltrt- A 

Deaerinola» 

1. 
2. 

3. 
4. 
5. 
6. 
7. 
8. 
9. 

Boundary «all, office building other 
building and factory shed. 
Fiant and lojulpajanta 
Installation Coat 10« 
Furnitur« and Fitting« 
Téléphona 
Motor Vehicle 
Contingency 
Marginal Narking Capital 30« 
of 3 Bonths product! an 

Total Prie. 

Rs. 10,000.00 

ft). 
k. 
b. 
b. 
b. 
b. 
ft. 

1,61, «50.00 
2,94,936.00 

26,663.00 
5,000.00 
4,000.00 

40,000.00 
10,000.00 

•*- 

btiiliLtaukmjâSSÊtÊ. 
Itasi Ha. DaacrlaHap, 

A. Und 220* x 113* (24,860 sq.ft) 
B. Boundary "all 670' x 10' helgh 

C. Factory Shad 10ft* x 70* 

D. Office Building 59' x 30* 

B. Other Building 1300 sq.ft. 

PXJLfift Tgm frtM 
• 0.40 F .aq.ft.   h.    10,000.00 
• 1.50 par aq.ft.       10,000.00 
615.00 par aq.ft. 

•20.00 par aq.ft. 

•15.00 par aq.ft.. 

Total       fti. 1,71,600.00 

1,00,250.00 

33,000.00 
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é. 

7. 

•• 

•. 

1. 

t. 

4. 

». 
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7. 

üüJl. 

1. «ata» •«•» vit* taibawall and «ngi« 
•tnittux« with «wataaad tai* «000 
llttara «aaaelty «ni »ta« lUt 

2. M« «1 at«raf» tank §000 llttm 
caaattty mi w»rt<<< «il tank alta 
4*-0" i 4»-«B m 4«-0" »00 litt*«« 
caaatlty »ita anfl« HnHni aad 
•II pua» »taa liana. 

iAaLllifiâ 

3-IUP       b.15,000     li.   15,000.00 

Uaatrla t»l«ab b««rt »«war and 
lighting diatrlWtlan «yaU» 

•«ditti«, aaptic tank «wl aanltavy 
fitting* 

•atta Mi «ai*, tt» kMBlM al«eka 
•Ml WlttMJV «t«» 

•tifata an« flra* «M facllltia« Mé 
•afnty and fin fighting «futaannta 

ftvnltata «ai fltttnaj 

•tor Vallici« «Ml «that tran—rt 

3-H^       b. 20,000 b. 20,000.00 

».15,000 b. 19,000.00 

b.10,000 b. 10,000.00 

b. 2,»00 b- 2,500.00 

b. 2,000 ft. 2,000.00 

b. 9,000 b. 5,000.00 

b. 4,000 b. 4,000.00 

b.40,000 fcu 40.ono.Ofl 

T«t*l b.l,13,500.00 

2-a/T«*» «annaity «««la «tin »leva* 
an« caatfU« platf«ta 

•11 tirai laidi« nmaaaUr with «il 
».•J 

•tend atarth antal m«l*a» 
Ut/Tant capacity 

•au «ka* Indi« 100 kf.( 

*nd ana* lail« M kf (1 

nand «hank indila*» kf (4-aaO 

•alajilaf a«ato, 900 kf capacity 

b.40,000 b. 40,000.00 

b. 8.000 b. 1,000.00 

b. 3,000 b. 3,000.00 

li*      400 b. 2,400.00 

b.      300 b. 3,100.00 

b.      290 b. 1,000.00 

b. 3,000 >â IMP,« 

Total b. 61,000.00 
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1. 

2. 

3. 

ÚJL llXiâ.        Total Erlao 
2-bVTanna edacity buekat cormyor 
«lth rotary h*.«««»! MNM 3.H...     h.l5#000    k.   15,000.00 

190 k«. capacity tand alxing aachina 
with buekat chatf* äJLP.     k.1.,000    k.     18,000.00 

Ifcjnd oparatod turn-avat Bauldtng 
•achina Un«) h# f000 

Total *•     M,OOO.00 

1. 

2. 

3. 

5. 

1. 

2. 

90 k«. c*>otity cara oand alvi M 
«china 

Auto Rielar with Tripod 

Cara dryina ova« «ita 
•'-O- « a«-0- 1 y-0- oith traliy, 
•il fcarnar, hat tir recirculating 
t», ça*«*!««, chaabar tad kl aaa* 
f«r burnar 

N«t roaa coal firing arraiga—»t 
«lth blavar, alia t rooa 
lé#-C* x 10*-O- « T»-0« 

c«« Mkino branch 
olia 10f-0- s S»-*- (4 aoj) 

19" whaal dia podcati  grlndor 

4- ohaal haavy dvty porta»« 
ha«d frlndor. 

3-lfc»       k. 5,000    k.       5,000.00 ¡ 

3-i-»       k. 4,000    k. 4000.09 

7-H.»       k.30v000 k. 30,000.00 

2-M.»       k.10,000 k. 10,000.00 

k.10,000 k. 10,000,00 

T«*«l k. it,0OO.« 

5-».»       k.10,000    k.     10,000.« 

!•>•>       k. 4,900    k.       â.vy^» 

T«al       k.     14,500.00 



1 - 

Ito» Wo. 

1.      Orili *cMnt 

tlrtomnco t Fattogli Ihonl 

flit,     tllfiâ 

1.5       k. 3,900     k.      3,900.00 

1. »rodai on baiane« »lth «t. 100 gì. to 
lOffj. 

2. R*14 HoAatao Toatot 

3. »«mobility, Tooting Apparatva 

4. Qrton San* Stronath Taatiftf apparatila 

5. Coartata tond alavo «kakor 

é. Coro hardnoaa toatot (partabla) 

7. NoaM Wattmaa toatot (partabla) 

B. 1,000 k. 1,800.00 

k. 2,000 k 2,000.00 

k. 2,200 k. 2,200.00 

k. 1,100 k. 1,100.00 

k. 2,900 k. .      2,900.00 

k. 1,900 k< 1,900.00 

k. 1,900 ht 

Total h, • 11,300.00 

•riaa of Total Me« 

1. bìlMl 

2. MNMiag Tool a 
3. Sfami • 

4. Stool Orna* 12 

9. NwiUaB é 

e.      *oelf*a olootrlc blavot far aoaltf 
«Uaalnf 3 

7.      MJ. kmiaiag Box otto M" x 3é" x 
S"bt 29 

I.      MJ. Maulalng Box tito 30" x 30* x 
3-bt 20 

9.      ILS. MMldlng lo« alxo 24" x 24" x 
3"bt 20 

10.      «bor teata 

k. 990 

k. 90 

k.   3 

k. 29 

k. 400 

k. 290 

k. 200 

k. 179 

k« 2,200.00 

k. 400*f0 

k. 400.00 

k. 34.00 

k. 150.00 

k. 1,200*00 

k. 4,290.00 

k. 4,000.00 

k. 1,900.00 

T«tol       k. 24,134.00 

SUadfeiM, 



- d? 

1. 

2. 

3. 

4. 

9. 

6. 
7. 

t. 

1. 
2. 
3. 

4. 
5. 
6. 
7. 
8. 
9. 

10. 

U. 

12. 
13. 
14. 

IS. 

16. 

17. 

Naaafrylaft 

Acconto* em culmi 

Accecate cleat 

Chief «flee Clert(eteae typl* 

•atti 

Priaae Benefit 20« 

) 

Cepola operator (a*ltlno. «hop) 
Cepole helper • 
Capel« Kheleol ' 

—       (Moulding «hep) 
Hand Moulder Iklpar      (        • ) 
•KhlM Moulder ( 
Sand atsiaa Operator ( • 
•creen!«* Machine Odorat« " 
•loar ttalaal ( 

Core aarer 

Core h»lp«r 

( core shop 

( ) 

aparato* 

Sa."î<5
,2ÎSf«ïïSSW,M<1î" -»{ 

Portable (finding Mac hint 
operator        (        • ) 

(Malati Fettler ( • ) 

bit 
1,60*/. 

tao/. 
900/. 

«•V- 
«•o/- 
«•v- 
30o/. 

Total 

1 
1 

3 
2 
2 

1 
2 

1 

6 

»attern Mjker 

•»chealeti & Iltc.»ltUr 

(pattern 1 Hjlntanance 
•»«•) 1 

1 
"5 

•j. i,i 

••it 
b. 

k. 
k. 
B). »•00 

k. 9,4004» 

k. «,4004a) 

b. 
k. 
au 

900410 
200410 

k. 7004)0 

k. 
k. 
k. 
k. 
k. 

6754» 
400.00 
4004)0 
2004fl) 
300.00 

ft" ̂ itTfei 

k. 4004)0 

ha- 
800.00 

to. 
k. 

20O.00 
4004)0 

k. 2004)0 

feftiolttlSi1 

k.     2904)0 
h.   250.00 
k.   9004a) 
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(.) * 9t H»««»                 ir HM. 

(» T*ftl OMM ••• 4s. 4,129.00 
(e) PrlM» •MWftU 24* « 1« .4,124/- ••• 4». l.aoyfln 

Utal 0*« 7,490.00 

»40 umiAii mqamo MM n 

T*ta t«q*i*- 

1. HtUm-m •.ooo/t/M TM» 29J «/Too» ». 20,790.09 
2. CI. 4cr* 10JI •440>/HTM» f.« &s ». 4,415.00 
0. UM Staat 9* •aaft/F/i TM) 1.« ». 2,474.00 
4. 0* JÊmé CM» 20* •.JOO*/* TM» 4.0 •/TM» ». 2.910.00 
3. 
0. 4mwtl» 9* «f t«Ul 

». 40>/4 TM) 40 i/r~ ». 2,40040 

••M ».490/*/« TMK» 3 4/TMM ». l.jocoo 
T. Ovjtrl» .U «f •«• 

MUÉ b).2000/F/BTMW .29 41M ». 54940 
0. OJMOJíOI 4* t# t«ttl 

•Mi •4499/t/l TM» .0 •AM» ». 404.00 
f. 4MJ «t«*.24*« 

uta MM •¿to*/»/* TM» •1» o/r«Mt ». 14040 
10* C«tl lüt 4* «f 

U** «Mi ». ooo/t/t. T«M •1 •/IM» ». 0040 
11. IM »Ml «0 bf. to 

Pli« Bttok (SM »to«) 
». 400/*/* Tan» 1 •AM» ». 40440 

12. ». IM* 249 »»)• ». 
10. 
U. 

IM Clav 
IM**"wOm tsgtfr 4 

.5 Kr ». 
». 

24040 
17440 

10. Nnm SU 2: STä:-" mou*» ». 1,24440 
17. £*•*•• S** 14 HMJ ». 90040 
10. 
10. 
20. 

•ttUiMÎMl 
iMlUrflM QU 
CM%M«MM S9fy 10 

24 
U«TC« 
KO 

». 
». 
». 

4040 
20440 
1OO40 

21. 
22. 

•MO 4 Mi* •. w >Ao 
•444 r/öwt 

» 
240t M 

TfUl 

». 

». 

4440 

44, «9 .90 

mMmamm mann 
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SiiMt* 

i. 

i: 
4. 

5. 

4. 

7. 

t. 
t. 

10. 
11. 
12. 
13. 
14. 
13. 

U. 

17. 

11. 

lt. 

ft« *jtorlal - Fl« Iran and C.I. Sera» 
ft* »jtorlal - NwldlA« annd 
Km Mataría! . UM Stow 
ft» «otaria! - Oantonlt», Oaatrla», QropMto, So* 

atona, coal duot 

Bafractorioa - Flit Orient, Firo City, It an» ina 
•UtWM 

'«•I. Fir» load, I.F-Hnrd Colt«, Furnace 
Oil and ethtr Itone 

ÇomtanjMo 
re Itene- ttert 

• lißm oaloa 

Orlndinf Vfceol, FottiIn» tool»» 
Luarlcan* OH, Cotton «««to» 
•»•rlnfj, mu and "ölte 

Few 
Root and T« 
Frlntinf t Stationery 
Travaillât Up*** 
Delivery ««at 
••loo Conmleeio» fr 
Bnrtnly talary of etaff 
•onthly «aje» of vettore 
Deareelatle» «asi of »laut and o qui pennte 
• 1« of »laut coat 

Depreciation coat »eliding and Inwndary »oil 
• 5l«nl« 
Indirect ever hood, rejection or cancellation 
of tn» ardor II of nvnjf otturino, coat 
lank lnttroat • 12* tor ennu» on ninnlnf 
capital 

k. 20,20040 
k.    2,40040 
k.    2,475.00 

k.   2,09940 

u.    3,91040 

k. 1,31040 
li. 500.00 
lì. 1,350.0» 
k. 9040 
k« 300.00 
k. 900 «00 
k. 49040 
k. 0,40040 
k. 7VJ0040 

k. 3,055.08 

k. 079.00 

k. 030.27 

Total      k. 04,712.4t 

A. Coat of production for on» tonno of good catti«] k.   2,13740 

(A)     Saloa Frocoodo of 300 n/Tennt« of or«y Iron flood 
coetlna O B.2000/- no» »Aa»no 

(•)     Coat of production at floor level por   n/toaj» 
of goad grey Iron cattine Ob.2157/- p«r n/tenn» 

(c)      Gfccet profit 22.Ott 

BJ4,40,000.» 
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ANNEX    fi 

PROJECT DETAILS POR A GREY IRON FOUNDRY TOR PIPE AND PIPE FITTINGS 

This project deal« with the setting up of s C.I. Foundry for the production of 
C.I. Pip«t and Pips Fittings ss Illustrata in Fig   7   at a total fixed 
capital Invests** of ft«.10 lakhs for ths production of about 900»~T«s» 
of CI. Pipts and Pips Fittings vaJutd at Rs.22.66 lakh» por arana «apieying 
•bout M workaen and 15 staff.   Ths layout drawing shovn In Flg. p     indicates 
the floor spscs and plant position etc. 

Total Cet «* »»^^ -| 

2iiS*i. Poee»l»»l- Tetel Fri*. 

*' Lini h-     lt.J2t.00 
2. Boundary Mall, Factory Shed, Office 

Building tnd other building fc. 2,83,560.00 
3. Fiant and Equlpasnta k. 3,78,436.00 
i* ESS?*1*6!* »•     39 130.00 
». *"**»• *« «ttlngs b.       5,000.00 
6. !•]•>*«» h.       4,000.00 
-               i?î? mâ m1úcl" »J.   40, 000.00 
t.             Contingency *,.     25.000.00 
9.             Hjrglnal Working Capital 30* of 

3 aonths working h. 1.07.000.00 
•.10,00.000.00 

PttlHtn tetaaT 

Hat«. Frlee 
A.             Land SU'-O- x 145 *-0" 

(45,020 sq.ft.) f o^O per aq.ft*.     If,320, 

"' Î^Oo'ïq!«1.)900'"0" * 10,"°" •l-SOp.rtq.ft*.      1J.500.C 
C" f^S ihid 140,-0" x 95•-0" 

(11,300 sq.ft) 15 101 «5.00 per eq.ft.Bj. 1,09,500.« 

D' (MS S!"!?9 72,-°" * Í'¡f «W»P«H.rt*.      43,200.« 

E. Other Building 1,824 sq.ft.4 N| #15.00 per aq.ft 

Total h. 3,01,808.« 



_   f>7   _ 

PROJtCT'A'      fSOlL PIPLS   V  PlPi   FITT.N6&   OF   C .1.1 

F>3  7 

UN«TM» 
Mcr 

WW 
i         i        i        1        IO 

041      0*1      (J*      l«     3.08 SoeMt 

©•AMOTH« 
MCNOJ a fk 3 H 4 < 

l«~« 
aWHUHM loé is ?.to •A •0.1« <Ì24 

¿INSLL   tQCKiTrU> PlPL 

DCGMU 

DIAMITM« IHCMf 
annum«» 

I     Mj* WS» lläy HO* J3V 
1 2 fa* r 3 nn 4 1  « 
| tèi j ola 1 ** I "M  IÖ.U |  iS.M 

BLND PLAIN filM» 

ALSO  AVAILARLI WtTM ACC(5s0o«A 

-—f> 
TVPl   ji TYft    ft        TïPL   ï 

¿iNGLL LôOJAL JUNCTION 

tè' lao" us* OMMH «i*    'Of*   11 

! tHAWTHS 
mcMft -»"• Jfc 3 Ä 4 « 

awrwam loe OS T« ii 10. i* ** 

ALSO AVAILABLE, WITH Acci&'.ltali 

T*PL   X'    T*H  ï      TlfPt   '*.' 

DOUBLL. t.A,uAi. JUNCTION 

DIGMfS 

outnrrou IHCMU 

«nrnrniia 

»%•       na»        nW       HO*       US" 
rim~ 3ïT~4 ~ T-« 

•"ISSI îM 1 o.¿ 1 ïg T'a»"t 1 o-ï< 

A 
Ml 

#fr-"fc 

L SO   AvAlLAfcL*. ^r\/ 

ITM  ACCt&t,   fiOOit        ,M 







Hat nú Effldi 

ÜMLSI- PfMrtBtll Mx      Cllfit Total »rica 

1* *atar puap with tub—«U «ad 
•nfl« structure with «*«r 
haatf wafer tank 6,000 littr«« 
capacity and pipa Um. 3-H.P      bUS,000 k.   1»,000.00 

2. Main oll «torag« ta* 6000 
littr«« capacity and ovoraaad 
tank «ii« 4'.0* x 4'-0* > 
4'.0a 2000 llttroa capacity 
with angla o truc tura and «ti 

puap pipa Uno 3-H.P      b.20,000 b.   20,000.00 

3. Hactric avltch board pewor 
and lifting di «tri bu ti o* 
•y«t««i for M M K.*. centlimad 
load b .15,000 li. 15,000.00 

4. Sanitation, aaptic tank and 
aanitary fittinga ai .10,000 b. 10,000.00 

5. Hatch and ward, ti a» k««plng 
clock« and watoàvra «te. b. 2.500 b. 2,500,00 

6. ••lfara and fixât «id faciliti«« 
and aafaty and fir« fighting 
•quipaanta. b. 2,000 

Total b.l ,13,500.00 

Plant and ¿ouloaanta í tuina Shanl 

1. 3-b/Tonnt capacity P/H cupola 
with aot9rla«d blower, and 
charging pi at fora (2-noa)         25-H-P b.40,000 Is. 80,000.00 

2. Oil  flr«d laddlt pr«h»«t«r 
with oil burnar and ble»«r       2-H.P b.  8,000 b. 8,000.00 

3. Fl*«d haart h natal r«c«iv«r 
U«/Tonna capacity b. 3,000 b. 3,000.00 

4. Hand thank Laddl« 100 kg (6 noa) b.      400 b. 2,400.00 
5. Hand thank Laddl«   50 kg (12 not) b.      300 b. 3,600.00 
6. Hand «hank Laddl«   25 kg(4 m«) b.      200 b. 1,000.00 
7. •aiding acal«, 500 kg. capacity b. 3,000 b.     ii-OOQaflQ 

T«tal b .1,01,000 UK) 



><i 

ikftJls- 

i. 

2. 

3. 

4. 

PllMlBtlflP 

Shako out MChiM 

2-M/T «nna capacity bucktt 
chargor with rotary hexagonal 
acraan. 3-H.P 

190kg. capacity sand mixing 
••china with bückt t char gar     8-H.P 

Hand aparatan turn-ovar 
aouldlng «achina (2 noa) 

int* <i^"*"" Shop) 

HtEx 

VH-P 

Prica of 
tâfilL 
b.15,000 fa. 15,000.00 

li.15.000 b. 15,000.00 

Ii.l8,000 b. 18,000.00 

ta. 9,000 

Total 

lu 
b. 66,000.00 

Unii- 

i. 

2. 

3. 

4. 

5. 

6. 

Ita« Ha. 

1. 

P—crlotlop 

5)0 kg. capacity cora aand 
«lxtura 

Auto ridlar with tripod 

Cara drying ovar «Isa 
••-O- x 6'-0* x 7,-0" 
halght with trally, oli burnar, 
hot air recirculating fan, 
cootoMtion chaabar and blowar 

fa» burnar* 7-HJ> 

Ulf« Prlca of latti Prlct 

3-H4> b. 3,000 b. 5,000.00 

3-H.P h. 4,000 b. 4,000.00 

Hot Roon coal firing arran» 
gaa»nt with blawtr aita 
16»-0* x ÍO'-O" x 7*-0" 2-H.P 

Cora aaking banch 
aUa ÌO'-O* x S'O" 
( 2 no») 

Pipa cora naklng tabla Unoa) 

b. 30,000 b.    10,000.00 

fa.10,000 b.    10,000.00 

b. 1,000 fa.      2,000.00 

fa. 1,500 tu àtOJ&apJl 

Total b.   57,000.00 

Plant and Equlpvanta (Malnttnanca & 
P*ttarn Shon)  

Otacrlotlon 

Drill «achina 

H J» Prica of 

1.5 kw       h.  3,500 

Total Pi 

b.      3,500.00 

at»«tati liií iiirfiM.i 'fr   i    • 



••H.1 

Decriptici H«P. Price of Total Price 

1. Prectal on baiane« with wt. 
100 g» to 10 ga. h.1,800.00 •t. 1,800.00 

2. Rapid aolstura teeter for a and h.2,000.00 h.     000*00 
3. Perawability testing apparati ja Is. 2,200.00 b. 2,200.00 
4. Cfreen aand a* rangt h tasting 

•pparatua Is. 1,900.00 b. 1,800.00 
5. Coaplata aand alava »hatear •.2,500.00 b.  2,300.00 
6. Gora hardnaaa taatar • .1,500.00 hi. 1,500.00 
7. Mould hardnasa taatar (portabla) It.1,500.00 

Total 

li. 1.500.0D 

b.13,300.00 
mi   "  ' ' •• 

Price ef 
fish 

It» No. SítSliPtlCf» Hat* 

1. •heel barrow 4 1». 550.00 b. 2,200.00 
2. Moulding tool a b.      400.00 
3. Shovel 8 b. 50.00 b.      400.00 
4. Steal Brush 12 b.    3.00 b.        36.00 
5. Hand L«ap 6 h. 29.00 b.      150.00 
6. Woolf»a electric blower 

for aould cleaning 3 • .400.00 b.  1,200.00 
1. M.S. Moulding box aiza 

36" x 36" x 3" ht. 25 li. 250.00 b. 6,250.00 
8. M.S. Moulding box alza 

30" x 30* x 3" ht. 20 b. 2OO.00 b. 4,000.00 
9. M.S. Moulding box aiza 

24" x 24" x 3" ht. 20 b.175.00 1«. 3,500.00 
10. other tool a 

rota 
b.lo.ann.op 

b. 28,136.00 



SI.Wo. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

SI.Mo. 

1. 
2. 
3. 

4. 

5. 

6. 

7. 
8. 

9. 
10. 
11. 
12. 
13. 

Monthly ..Im for «tiff 

PopcxlBtlon 

Entorpronvar cuo •anagar 

Aoolttant Mjneger 

FaunaVy Engineer 

'•«dry Foraoan 

accountant CUB ce» hoar 

r.hdef Office clerek (ateno typirt) 

VatchMfi (Mite .200/-) 

Supervisor for Moulding shop 

Supervleer for Cor« shop 

Supervleer for M>lting »hop 

Accounts cltrck 

Stort keeper 

Pringo bowfit 20* 

hit* «wr 

Monthly Woo.. 

Doacrlotion 

Total 

No. of 

Cupola operator 
Católo holpor 
Cvpola Khalaal 

( Molting shop) 1 
1 
4 

( Moulding Shop)     4 Hand Mouldor 
(for pipa dl viol on) 
Mouldor helpfar " 4 

Sand aixlng operator " 1 

Screening aaehim operator " l 
Floor Khalaal " 4 

Coro aaker far pipo divial on (cort thop ) 4 
Cora holpor          •                      • 4 
Coro oaJcor far general                " 2 
Caro holpor          "                      " 2 
Cora Khalaal                                " 2 

Salarv/oonth 

It. 1,500.00 

fa. 1,000.00 

fa. 600.00 

600.00 

500.00 

400.00 

800.00 

350.00 

350.00 

350.00 

300.00 

fa. 

fa. 

fa. 

fa. 

fa. 

fa. 

fa. 

fa. 

Jfi&lflfi 

fa. 7,050.00 

fa. 1.410.00 

fa. 1,460.00 

"•ati/amth 

fa.    250.00 
fa.    200.00 
III   MQiOP 
li.1,050.00 

fa.    900.00 

fa. 

fa. 

800.00 

200.00 

fa.    200.00 
fa^JfißjOO. 

fa.2t 700.00 

fa. 900.00 
fa. 700.00 
fa. 450.00 
fa. 350.00 
fa. 300 .OC 

fa.2,700.00 



14. Pressure Testing 0¿#rat>«r 
15. Pressura Testing help^ea- 
16. Turing plant operator 
17' Turing plant helper 

13. Inside grinder operator 
19. Khalaal Fattier 

20. Pattern nicer 
21. Pattern helper 

22. Mechanical Fitter 
23. Mechanical helper 
24. Electrical Fitter 
25. Electrical helper 

^DiTtiPlrt No.  of 
«or leers 

eaae/Manth 

(  Fettling Shop) 1 fa.    250.00 
2 b.    300.00 
1 Is.    250.00 

3 h.    450.00 

1 Is.    200.00 
2 la  JQQiQQ 

10 

1 

fa.l, 750.00 

( Pattern snap) fa.    250.00 
• 2 

3 

li.    300-00 

fa.    550.00 

1 ( Maintenance shop) fa.   250.00 
• 1 fa.   150.00 
• 1 fa.   250.00 

1 
4 fa.   800.00 

A. No of heada ... 

B. Total "aget ... 

C. Pringa Benefits 20* 

51 

fa. 9,550.00 

Gkand Total b.11,460 .00 



Manthly Raw a» teri »1 required  for  75 «Aonnet of 

J_-J!fi. Description 

1. Pig Iron 70Ä 

2. C.I. Scrip X* 
3. LI» Stan« 5* of Tot«!  Iron 
4. B.P. Hard Cok« 20* of T«t«l  Iron 
5. Fir« Rood 20* of total cok« 
6. Pvwei Oil 
7. Moulding Sand a-M/Tom» per tonm 

of Iron 
8. Bentonite 5* of total «and 
9. Oettrlne.l* of total «and 

10. Or «phi t« .5* of total «and 
11. Soap Stono .25% of total «end 
12. Coal Dust .3* of total sand 
13. Pire trick« 
U. Fir« Clay 
15. Ramino; Mixtur* 
16. OrIndino «hool 
17. Fettling Tool« 
18. Lubricating Oil 
19. Cotton •atte 
20. Ñuta and Bolt« 
21. Betring« 

Price P«r Total R«qui-      Total Prit« 
vmt a» m . _ 

h.900/P/«VT«nn« 58.79 M/Tenne ">3,P'">.00 

te .850/    " 23.75    " 70, IB7.ro 
te.150      " 4.2      " «on.oo 

In.350 16."      " 5,779.00 

te .400 2.«,       • 1,000.00 
IN .800 2500 Litre 2,000. on 

11.40 150    HA ernte 6, ono .oi » 
fc.450      " 7.5 1,375.00 
te.2000    - .f?5 1,7^0.00 
fc.2000    " .75 1,500.on 
te .1000    - .375      " 375.00 
It. 300      - .75 7?5.CK) 
te.2 each 700 noi. 1,400.00 
*.»0/P/»/Tonr» 1.25 te/Tonn« 437.50 
te.500      " 1.25      " 625.00 
te.90 ««eh 25 no». 2,250.00 

125.00 
te.20 por litro 25 litre« 500.00 
h.5   por kg. 50 kg. 250.00 
li.12 por kg. 10 kg. 120.00 

150.00 

te .1,02,049.00 

(A)   Total eoat of raw nate ri al for on« nonth production li.1,02,049 .00 



,4 - 

19. 

Coat of Production for 75-aytennos of (feed 

1. R«r «it«rial - Pig Iron and CI. Scrap »a. 74.0e2.50 

?•      lm ¡S*'!*1 - !huldlng Sand *.«»•» 3. Rav Mstarlal - Lia» «tona 630.00 
4. Raw attar lai - Bontonlto, Doxtriao, Oraphito, 

Soap Stona and Coal D«at. 6,725.00 
l*          ¡•'»•etartat - Piro bricka, Piro Clay, Raaaing «atara 2,462.00 
6. Puoi - B.P. Hard Ceka, Flro Mood, "amaca Oil 8,775.00 
7. Conauaable 4 Storo ItoM - (finding Wheel, Pettling Toole, 

lubricant Oil, Cotton Matto, Soarlnga, 
»iti and tolta. 3,395.00 

*'           '•*•» 1,000.00 
9.           Rant and Tama • 2* on salsa 3.750.00 

10. Printing a Stationary go!» 
11. Travailing Exponaos 1.500.00 
12. Delivery and Tranapett 800.00 
13. Salas Coandaalon IX on Saloa 1 .«75.00 
14. Monthly »alary of staff 11.460.00 
15. Monthly vaga a of workers •460.00 

**• Depredatisi coat of plant and equipa»** • 10* 
of tho plant coat 4,404.00 

17. Depreciation coat of Boundary «all and building 
• SXoniraluo 1,181.50 

18. Indirect ovar hoad such aa rojoctio», cancellation 
of order 2* of aanufacturlng coat. 3,790.00 
Bank lntoroat • 12* por anno» on running capital 8aa.pn 

Totsl        fe.l,41,143.00 

(A) Coat of Product i on por M/Tonno af good cast inga fe.     1,881.90 

Annual Profits H tv .+.»—-» -. mì •rtltllitlM 

(A) Saloa Procooda af 900 a/Tonnaa of Or«y Iron 
good castings • a. »20 por a/Tanne fc.22,68,0004» 

(•) Coot of Production at float lavai par M/I 
of good gray iron casting • •.1853.40 par 
M/Îonnê. ^ 

(C) Grot« Profit » 35.96* 

fe.16.ail.0ifl.Qft 

fe. 5,99,940.00 

fe.5,99, 940.00 

a 
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Af.NüX ± 

r'.''.•;•/.•'•    .,.\;;„   :-v,H M':-:r .'PO:;E  ;REY  IHO-;, STKKI  AND KON-ì.>:RROI n 
po> Nnhtur. 

Thie projsct d#*lt with the tetting up of • coapotite C.I.,Steel and 

non-f*rroua foundry it a total  fixed capital at Ra.16.aX) lakh« producing 

720 »-Tont, 300 M-Tona and 60 M-Tont por annua of C.I „Steel  and non 

ferroue catting« reepectively valued at Is.66.16 lakht. Th« layout at 
»hown fig indicattt th* floor apaco and plant potitiont »tc. 

1. 
2. 

3. 
4. 

5. 
6. 
7. 
8. 
1. 

Total Coat of ProUet -C 

°tKflBtaW 

Und 
Boundary Kail, Factory Shad, Of fica 
Building 

Plant and Equip me ritt 
Inatallatlon Coat 
Fumi tura and Fi tt inga 
Téléphona 
Motor Vehiclea 
Contingency 
Marginal Working Capital 30X at 
3 «ontht working capital 

Mii PflM 

U.      20,160.00 

b. 4,00,800.00 

li« 8,23,920.00 
h. 82,392.oO 
It. 3,000.00 
h. 4,000.00 
B. 40,000.00 
Is. 25,000.00 

h. 2.38.000.00 

b.16,39,272.00 

A. 

B. 

C. 

D. 

E. 

f. 

G. 

H. 

Detallad Braakun Qf Ç 

Dater loti on Pj^ Total »ri eat 

Land 280'-0" x l80'-0- 
(10,400 aq.ft) #40F,per tq.ft.     fa.      20,160.00 
Boundary ««11 880'-0" x 
ÎO'-O" height (8800 tq.ft)l.50 

Factory Shad ÎSO'-O" x ÎSO'-O" 
(19,500 aq.ft) • k.19/. 

Office Building SO'-O" x ÎOO'-O" 
(3000 aq.ft) • 20/ 

Other Building (2340) «q.ft. 
• 15/- 

Furnlture & Fitting« 

Telephone 

Motor Vehicle and other traaaport 

b. 13,200.00 

n. 2,92,900.00 

B. 60,000.00 

B. 35,100.00 

fa. 

fa. 

5,000.00 

4,000.00 

Total     •* 4t**» 9*0.00 



UiaJb« 

Plant and Equi—fit« for Co—¡ai S«Tvlr». 

Putrirti« M-     tiXsA 
1. toter puap with tiá>a ««11 «na 

angla atructura with ovtrhaad 
»atar tank, 1,000 Uttara capacity 
and pipa Una. 

2. «tin ai Stara«* tank, 8000 Llttara 
Capacity and avarfaaad tank alta 
4"-0* x 4,-0" x 4*-«" 2000 llttara 
capacity with angla atructura and 
•11 puap Una* 

3*   Elactrla Swltoh board pevar and 
lifting dirtrlbutloo ayataa 
about 

4.   Sanitation, a apt la tank and aanltary 
fittings 

»•   »atah and lard, tlaa kaaplng clacka 
and «atchar ata. 

6.   ••lfara and flrat aid faci11tlaa and 
fita fighting aqulpaantt* 

h .10,000 

b. 2,500 

7.   feigning bri dg», 1000 kg. capacity 

Nflvwfarroua Foundry PUnt and 

k. 2,000 

b.  3,000 

1 

2. 

3. 

Oil flrad Tilting Purnaoa 100 kg. 
capacity with blavar and ell 
owning aqvlpaanta 3-H.» 

•alghlng scala 250 kg.capacity 

Caal Plrad laddla pra haatar ¿-H.P 

4.    Hand ahank laddla 50 kg Ufe») 

h.12,000 

b. 2,500 

b.  2,000 

b.       200 

TffUi Prist 

b.15,000 b.    15,300.00 

b. 20,000 k.    20,000.00 

b. 20,000 b.    20,000.00 

b.    10,000.00 

b.      2,500.00 

b.      2,000.00 

lu 3-QPP-QQ 

b.    72,560.00 

Titti Pi tot 

b. 12,000.00 

it. 2,500.00 

b.      2,000.00 

lu SOL» 
b.    17.JO0.00 
nu»   «ili    i  »i 



Plant  moa laut 

ÜtA-üft- Patrioti at» 

1. Ai/to Rldlor with Tripod 

2. 50-kg Sand atalng IfccMno 

3. Naildlng Bo« (15 pair) 
Sii« IS" i  15" x 4" 

4- Blow IMP 2 lltor '-•p.city(on») 

*. H«nd Larp (lOTU«)  TW o rw*. 

6. Shovol (Throo nn) 

7. Mauldlng Tools 

8. Uoctrlc Hand aiarar UoolfS) 

9. Oth«r Tool» 

»nti li 

loi HOLî Prie« of 

h. 3, VX) 3-H.» In» 3,500.00 
J.H.P •1.7,000 It. 7,000.00 

h.iM por 
P«l» 

li. 2, »0.00 

k.150 fa- 150.00 

k.JO ll. éO.OO 

k.40 k. 120.00 

k. 200.00 

k. 700.90 

Tot«! la. 14,790.00 

¿Ü*J*S- 

1-      Pod»»tal Grinding « 
•h*«l dia (12") 

2.      Fot ti Ino. Shop Tool« 

:tdn» 

1Z- 

3-K-F 

Ci. fojmy 

Prie« of 
Total 
EHM 

k.6,000 fa.    »,000.00 

Tot»!     h*    1, *00. 

UfJLJs- 

1 . 

2. 

3. 

4. 
5. 
6. 

Putitali a 

3-HAor.no capacity cigola »lavar 
•nal fliod roc«Ivor 
Oli fi rod LabdU pro-I»*» r 
with »lavar »ni Ivmr 

**l3Ttin9 ««alt §9» ^. a«»>«alty 

"•ni alta* ladrfla 5C*a.(12-noa) 
«•*• atent laddl» ifjo •• (• no») 
Hani ah«* loddl» » k, (4 ^) 

Pria« of 

20.K-»        in»,ODO tj. 35,900.90 

3-H^        k. 4,fjoo 

k. 2,500 

k. »e 
k.JOO 
k.150 



UèMJè- 

Piantina and Enula-nta  (Umidi no Shop) 

&£. Prie« of fall M« 

3-HJ». 
8-H.P. 

tate KidlOT with Trlpad 
ISO kf. S«n4 »ring »china 
Hand «paratad turn awt 
•ovldlnf BMhiM (2 nas) 
•la» lata ? H tra capacity (3 noa) 
Nani la*» (lOO-M)  (4 ne«) 

Sbavai U n«a) 

• laatric llaatff (Voelf'a)   (2 noa) 

•-•Idiaa Taal» 

Tania 

b.    3,ò00.00 
fa. 12,000.00 

li. 12,000.00 
fa. 450.00 
fa.       120.00 

b. 240.00 

b. 1,400.00 

b. 300.or 

111 2»QP0iW 

Tata       b.W. «0.00 

fa.3,'W0 
b.12,000 

b.6,000 
b.150 
fa.30 

fa.40 

b.700 

Plant and E»H—,««  lt.*tU*a tt>^ì 

1* 

1*     »adfcatal O* i nati 15a dia. whtal   5-tUP 
2.     4" *t»«l ik,«yy >ity Parta*!« Hjnd 

feindar 1-H.P 
2.     Fattila! «Mn 

Pr Uà af 

fa.10,000 

b. 2,900 
b. 3,000 

Tatti 

b. 10,000.00 

b.    3,900.00 
IüL-JU 
b. 1V 

tlffEL POMMY 

H.P. Prica af 

1.      tOO kf. capacity Inducila«! aalt Ina 
tonaca, «4 «a tran» far a»r aad 
«•ntnllat aaaal. i 

•lai alaaalaf taal a 

•ttavai aad atta* taala 
"fctajfctat —ì* 2a0 If. capacity 

laadla IM kf. capacity 
laddie 100 kf. (3 aai) 

akapJk Italie   90 kf. (4 aar, 

b. 2,90, 000 b. 2,90,000.00 

b. 900.00 

b. 1,900.00 
b.2000 b. 2,000.00 
b.3000 b. 3, 000.00 
b.300 b. «0.00 
fa. 290 li! 

b. 2,9«,t00.OO 



; oc 

MtijL      MM af      lMâLlUm 

1. Aarta *làln »itfe tripa* («») 
2. IMi Jf. Ja»aalty «««i atilaa 

«ekln (ana) 
3. 11« Ua» t  litraa «9«*1%7 (3 
4. fea. Ua» 100.1 (3 M») 
».       Shawal   (• M») 
6. Elaatrlc llaw (9-Ma) 
7. ItauMlag Taata 
8. MaaMlag ta* (90 Ml») tll« tV 

ar « 4- 

9. OUtT taala 

*-*-*       k.*,M0 

0 
.3 ar 

3,1 

IM k.: 2,000 k 
fc.Jt» k. 
k.30 ». 
h.4» k. 
fc.700 k.      1, 

k. 

k.lM aar 
Ml*V k.     3, 

f«ai   h. a,i»«*» 

1. 
2. 
3. 
4. 
5. 
». 

7. 

1. 
2. 
3. 

4. 

Tranafaraar »aMlftg aat 400 aa». 
0« orttia« caaplrt« aat 
'•Ullaf TMit  Mt 
»a4aatal aria*** IS" eia ««aal 
»artaala H.a. Qrlaéar 

AmaaUftt Pwrnaaa 3-a/r.aw» 
capacity »Ita »lavar «y «Il 
bvraâftf aojuAaaanU. 

»hat Ua*t MChlM é'-f tafcla 
41«. «lth dwtt cal lactina «ait 

1S.1.» 

UN.» 

»He« af 

k.3000 

a. 7,000.00 
fc. 2,900.00 
k. 1,000.00 
k. 0,090.00 
a. 3,090.0o 

7.5-1.»     h.«,000 k.    40,000.00 

10.R.»     k.«0,000 *•-      ^IBVÌ-^ 

Tatti k.l,40,800^0 

(Ca~ Ska.) 

lata.      •*!•• af Taa«i +*tt 

100 kf. Capacity Cat« Saa* «at«* VN.» 
•ata »talar »ita Tripa* J-*-» 
Ç.F» É>yt«a ava« ali« f-0" i e*-0* i 
7 -•" aaiafct «ltk trally, ali tana», 
»4*-al* r*clr««latlaf faa, caafraptlaa 
cfcjator ani Hanr far aaraar. TUM^ 
Cara a« e Mr» taala 

k .0,0*0.00   k.     0,1 

fc.3,900.09   k.      3,900.00 

k.30,000       k.    30,000.00 

Tatal h,   49,090.0o 



Pi »fit and Equipât«*« (Pattern, Shep)  f« 
I. ttll HMrttti fl 

D«frl^r 

1. Flexible Grinder 
2. Maturing lnetruatnta 

i-H-l» 

Price of Total fflf 

ls.4,000 
li .5, oro 

Tot»! 

Ir. 4,000.00 

<>,ooo.oc 

Uauüfe* 

i. 
2. 
a. 
4. 
5. 

Plant and r qui pa» it a (Maintenance Shop)   far 
fingili C»¡* and Stivi ffcafrY 

Qiatcfiuti an 

2. 

4. 

l*the M«eMne é'-0" VH/ 
DHU lave hl ne (Ia capacity) 1 .«s  K» 
Taal Qrlndtor IV dia. l.'  IO« 
Flexible Grinder UHJ1 

H>M«rlnoj and ««intanane« Tool« 

Plant and Equlpaenta (Laboratory)for Non. 
c -i. am sut; f oìgmry 

Prlca «f ?.U) !'[L¡ 
mjx.  
Is .10,000 1.    10,000.00 
Is. 5,000 fc.       5,000.00 
h. %ooo ftj.       1,000.00 
Is.  4,000 k.       4,000.00 

lb L22£^X 
Total h.   27, nor .oo 

S*. 

filli TtitlM ftrîli» 
(a) Moietta*« Taatar 
(a) P«ra»«»lltty Taatar 
(a) Ore«» Strength datara«nator 

(a)  «avid Hardneee taatar 
(a) Car« Hard nata taatar 

(a) Strahl*« Apparatus f«r Carbon I Sulphur 
VH-» 

(b) Precíales baiane« with wt, 
(c) Ibjffla  Puroaee 

(d) Gleaa *«re and athar 
••fan» tatti« at«. 

(a) Pua» Cap leerd ani •*•»* teala 

VHJ- 

(«) **«»r««l Teetlpf apshlae \-MJ- 

U) «erase op» with pclleüina ««chin» 
•«al «cceeaerlee 

jKETrsr-ass 

Price of 
Mttl 

ISl*i-Pll*t 

Is.1,500 
h.3,000 
B.2.00C 

L. 
fe. 
!.. 

),500.00 
3,000.00 
2,000.00 

h.?00 
h.200 

h. 
1 . 

200. 00 
200.00 

r 
•1.6000 *. 6,000.00 

•.2,000 It. 2,000.00 

•.2,000 li. 2,000.no 

bj.i,ooc 
• .2,000 

ft». 
• . 

1,000.00 
2,eno.oo 

• .?">,000 I>. "5.00C.UO 

• .10,'<JO *w tk^Cy':ffQp 

Total • 1,04,900.00 



1. 
2. 

A, 

I. 

C. 

0. 

I. 

F. 

Putrirti« 

*hMl Barro» (l No) 
Inspection Tools 

flit*       Meo of       Total Prleo 

7-H.P.      fc.»o k. 550.00 
k.     a.ooo^o 

Total *•      2,550.00 

*nthly Salary and «agos for Non-forroo«, 
*—A rfNÊFt 

Monthly salary for staff with frinot 
btnofltê 20* 

• 20* Mugo Bono fit« 
fc* 30,429*00 
11»   Si079rfQ 

Totoi       *• 39,490.00 

k-1) »ltlag Shop k.   600.00 
b-2) Moulding Snap        k.l,200.00 
tv-3) Fotti Ut »io»        k.   TSfl.fy 

20* tongo Bonoflts 
li.      2,550.00 

Total       k.      3,060.00 

c-l) »ltlag %op k. 1,075.00 
c-2) HNlëlaf Stop        k.2,635.00 
c-J) Fotti lug Shop        fcwl.rmfQp 

2091 Frlngo Btnofltê 

Total       li*     4,570.00 

k.     5,475.00 

o-a) 
4-3) Fottllng thop 

,475.00 
h) »2, 375 »00 

k.      6,600.0« 

2tÄ Frlngo Btnof lt« k.     1-^ffrM 

Total      k.     7,9».« 

20* Frlngo Bonof Its 
k.     1,975.00 

lu   .. 
Total       k.     2,370.00 



lu •>   - 

Laboratcrv (for norwferrou«. CI. and Stetl Foundry) 

20* Fringe Benefits 

Total 

h. 700.00 

III No.of staff, 

1. Harks kaneger 1 
2. Metallurgist 1 
3. Foreaan 6 
4, Shift Superviser 4 
5. Laboratory Chesdsts • 
6. Inspecter s 2 
7, Methods Engineers 2 
8. Eetiaater 2 
9. DraftsBsn 2 

10. Drafts Tracer 1 
11. Chief Office Clerck (Steno-typ let) 1 
12. Stères Clerck« 4 
13 Accounts Ciercks 6 
14 Tie» Clerck» 2 
15 Cashier 1 
16 Apprentices 6 
17 *ateh and Vari 7 
18 Peon end Attendants -3 

57 

t>  140.00 

b. 840.00 

Trtil Saim/Nontl) 

(A) Total Salary for the aonth 

(8) Frings Benefits 209» of Re.25,350/- 

b. 2,000.00 
b. 1,300.00 
b. 4,500.00 
h. 2,000.00 
b. 1,800.00 
b. 1,000.00 
Is. 2,000.00 
b. 1,000.00 
IJ. 800.00 
b. 300.00 
b. 400.00 
b. 1,200.00 
h. ?,400.00 
b. 600.00 
b. 400.00 

»                          h- 600.00 
b. 2,100.00 

1                             b. 750.00 

Total        t*- 25,350.00 

b. 25,350.00 

fc. 5.070.00 

Or and Total       b. 30,420.00 

(C) Ha. sf stsff "57 aos. 

SLtüS. 

1. 
2. 
3. 

No.of Marker 
rifluirti1 

Furnace Operstar 1 
Operator Khalasl 1 
UdOle *epsiriag Khalasl     1 

•ages for each   Tftfi »aflti/BMtiei 

•b.250 
• b.175 
• b.175 

b. 
b. 

250.00 
175.00 

Total      b. 600.00 



Moulding Shon 

1 • Sand processing 
2. Moulder 
3. Moulder Belpfier 
4. Floor Khalasl 

No.   of Worker* Waget for each 
Reaulred Worker 

1 
2 
1 

_2- 

• b.175 
Ofa.250 
• h.175 
• b.l 75 

b.          175.00 
b.         500.00 
b.          175.00 
b.          350.0Q 

6 
Total b.      1,200.00 

1 
2 

1 .       Fettler 
2.       Pedestal Grinder operator 
3-        Store Khalatl 

(A) Total »ages for the Month 

(B) Fringe Banefite 20* of Re .2550/- 

• b.175 
O Ü.200 
• b.175 

b. 
fa. 
lu. 

Total   b. 

175.00 
400.00 

750.00 

b.      2,550.00 

fes aiû*ûc 

Orand Total        b.      3,060.00 

(C)      No.  of »orlare = 13 

1 . 
2. 
3. 
4. 

1 . 
2. 
3. 
4. 

•>. 

6. 
7. 

1. 
2. 
3. 
4. 
5. 

Monthly Vmamm far •«yfcfr»  (C.l. F^ry) 

UlUlna Snap 

Cupola Operator i 
Cupola Helper 1 
Cupola Khalaal 3 
Laddie »«pairing Man 

Mpjldjno Shop 

^«nd Processing 2 
Sand Mixing Operator 1 
Moulding Machine Operator 2 
Moulding Machine Operator 

Helper 2 
Hand Moulder 3. 
Hand Moulder Helper 2 
Floor Khalaal 2 

14 

ftUllM §h» 
Mtler 3 
Khalatl 3 
Pedettal Grinder Operator 2 
TueMlRf Barrel Op«rttcr 1 
Portable Grinding Hjchln» : 

10 

• h.250/- 
• »:.20O/- 
• b.150/- 
• »1.175/- 

Total 

• b.l 75/- 
• b.l 75/- 
• fa.200/- 

• b.l50/. 
•fa.250/- 
• b.175/. 
• b.l 50/- 

Tot.al 

• b.l 75/- 
• b.l 50/- 
• b.200/. 
• fa.200/- 
• b.200/- 

Total 

b. 
I», 
b. 
lb. 
b. 

250.00 
200.00 
450.00 

• 175.9B 
.00 

b. 
h. 
b. 

350.00 
175.00 
400.00 

b. 
b. 
b. 

300.00 
750.00 
350.00 

b. 2,625.00 

fa. 
fa. 
fa. 
fa. 

525.00 
450.00 
400.00 
200.00 

fa. 1.T75.W 



-   ÍÜ1.' 

(A)        Total faga« far tha 

(I) Hit** laaafito 70% «f M.MB/. 

Qraad Totti 

(C) 

Siili- 

1. 
2. 

3. 
4. 
5. 

Ite. of tartaro • 30 

bmm*rt«Uùm 

fcta tf (ft 
No. «f Vorkors     ••9»« «f tac h 
fttwlrti 

Induction Fur noe« 
Induction Fumato 

Htlpor 
Furnaco Repairing Hun 
Laidi« Repairing Man 
ftaltlng Sao» nolani 

Carotar 1 
aerator 

1 
1 
1 

• h.450/- 

• b.300/- 
• b.250/- 
• b.175/- 
• h .150/- 

Total 

h. 
h. 
h. 

H. 

450.00 

300*00 
250.00 
175.00 
Jttitt 

1,475.00 

1. 
2. 
3. 
4. 

1. 

8. 
9. 

Sand Procos* lag 
Mouldar 
Mouldar HilpaT 
Plaor KhaJLaol 

2 
3 
3 

12 

FjLiiiiJM- 

<3o* Cutting and Molding 
Mon 1 

Fattior 3 
Padaatal Grinding (baratar 2 
Flairlblt and Swing branding 
•achina (baratar 1 
(¡rinda* felpar 1 
Fattiing Shop Khalaal 3 
Annaallng Furnaco (baratar 1 
Snot Blaot »ne Mr» (baratar! 
Shot lloat aaetdoa Curator 

Halptr X 

14 

• fa.175/- 
• tu300/- 
• ha 75/. 
• fa.150/- 

Total 

b. 
h. 
b. 
lu. 
fa. 

• b.27y- b. 

• fc.175/- a. 
• ba75/- b. 

• b.2O0/- 
• fa.150/- 
0 faasC/- 
• fa.400/- 
• b.250/. 

• h-ASO/- lU. 

Total b. 

350.00 
900.00 
585.00 

—ÉÛÛaÛÛ 

2.375.00 

275.00 

525.00 
350.00 

b. 200.00 
b. 150.00 
fa. 450.00 
b. 400.00 
b. 250.00 

.lttâfll 
2,750,00 

(A)       Tat al Maoto far tha aonth 

(•)       Fringa Bonoflto 20* af «••6,600/- 

(C)       No of Vorkera roqulrad • 32 
Grand Total 

fa.      6.600.00 

lu. 
IN. 

l.ttPtQP 
7,920.00 



Si.No. 

1. 
2. 
3. 
4. 
5. 

ItentMY laflfi fn Wgrktw ot (»av.ferro.», ci. i st.t¡ pmirrirr^ 

°litt latiti) No of iorkera       »agaaof tach        Tpt^ W»oWMonth 

0" Shop 

Sand Processing 
Sand Screening 
Cor« Maker 
Cort (V»n Q>«rrtor 
Cort Shop Khalaai 

1 
1 
5 
1 
3 

ir 

• b.175/- 
O ti.150/- 
• h.200/. 
• Is. 200/- 
• bU50/- 

Tot«! 

ti. 
Is. 
b. 
fca. 

175.00 
150.00 

1,000.00 
200.00 
ttQiQQ 

1,975.00 

(A) Total *aqog for th« aonth 

(B) Fringe Benefita 20* of Ra. 1,775/- 

(C) Mo.  o' w<wkera re M rad • 11 

Grand Total 

b.      1,975.00 

b.      2,370.00 

1 - 

2. 

3. 

•onthJy Wage» for Horkar« of (non.farro», C.I.Foundry 
 — * ftm ftUMlTTÌ. 

Pattara Sfa 

Pa+tarn Maker 

Pattern Maker H»lp«r 

Mie M«n 

2 

2 

• b.300/- 

• b. 200/- 

•»».250/- 

b. 

b. 

600.00 

400.00 

b.      1,250.00 

(A) Total »a^aa for tha aonth 

(8) Fringe Banaflta 20* of R«.1,az- 

oran* Total 

b. 1,250.00 

MaflQ 
1,500.00 

(C) "o. of iorkara Raqui rad * 5 



SI.Wo. 

1. 

2. 

3. 
4. 

9. 

(A) 

(•) 

(C) 

Monthly Waget  for lorktr of (Non-farroua, CI. Foundry & 
 st?tl fwnfty)  

rintanine« Shan 

PfiWiBti« Mo »f Workers    *agas of «ach 
Roqulrad Wojjkix  

Utha ijchiM Oparator 1 

•achanical Pittar 6 

E lac trie al Pittar 3 

Flttar >ft>lpar(*chaiücal) 6 

Pittar Halpar (E lac tri e al) J_ 
20 

Total Wtgt far tha aionth 

Fringa Baiwfita 20* t *a.38VD/- 

*•. af Markörs raqui rad » 20 

• li.2-X>/- 

• n.230/- 

• b.290/- 

• fc.150/- 

• «.1!»/- 

Total »«WMonth 

h. 

*. 

». 

b. 

lu. 

250.00 

1500. 00 

»0.00 

900.00 

«¿Ol« 
Total     **'      3,830.00 

3,890.00 

 ZSLSSL 
Irand Total   h.     4,620.00 

UJnV 

1. 
2. 

3. 

4. 

Monthly lafaa far ««rkara (Man-far rana, CI. Paundry & 
 — fitttUTj 

Oarill Operator 
Uboratory Say Sanai 
Taatiaf. Saetía» 

Ubaratary Soy Chanlcal 
Anal ya la Saetion 

Laboratory lay hacHanUal 
Taatlnf Saetí o» 

• IJ.175/- 

• •.173/- 

b. 

Total 

175.00 

-LSnasL 
700.00 

(A)        Total Vano« far tha nanti» 

(I)        Prinn» Banaflti 20* af H«.700/- 

Orand Total 

n. 

k*. 

700.00 

JJtuifi 

840.00 

ÍC) Mn. nf V( kart raojuimi • 4 



^ 

UtaJte. 

i. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

11. 

12. 

13. 
14. 
15. 
16. 
17. 

NO-FERROJS    Ftpftty 

Monthly Raw Materials Raquirad for 5-M/T année 
of Good Casting» aftar 5« 
 mXXXtti Ifal  

PMUlgUffn Total Raouira-nt 

Copper 87* 
Zinc 7* 
Uad 4* 
Tin 2* 
Othar Pluxaa 3* 
Staaa Coal 15« of Matal 
Fira Mood 10« of Coal 
Furnaca Oil 
Moulding Sand 
Sodi» Silicata 4% 

of S«nd 
Ca- <3M 

Fira Brick« 
Fira Clay 
Raaalng Mixtura 
Grinding Wheel 
Fatti ing Toola 
Lutricating Oil 

18. Cotton Matta 

19. Ñuta and Salta 

20« Searing 

4.568-T 
.420-T 
.210-T 
.105-T 
.160-T 
,7-T 
.70-T 
1500 Littart 
10-T 

400 Kg. 
1 Cylindor 

200. Nea. 
.250-T 
.250-T 
2-Me». 

2-Littara 

4-Kg. 

UKg. 

Unit Prica 

b.25,000 
b.18,000 
b.l 0,000 
h.30,000 
b. 3,000 
li. 150 
b. 400 
b. 800 
b.       40 

b. 3,000 
h.l50.00 

(por cylindar) 

b.2 aach 
b.350.00 
b.500.00 
b.90 aach 

b.20 
(por littra) 

P«r 

b.5/- 
(por Kg) 

(par 
b.12/. 
rt Kg) 

Total Prlr-t 

b.1,14,200.00 
b. 7,580.00 
b. 2,100.00 
b. 3,150.00 
b. 480.00 
b. 105.00 
b. 28.00 
b. 1,200.00 
b. 400.00 

b. 
b. 

b. 
b. 
b. 
b. 
b. 
b. 

b. 

b. 

b. 

1,200.00 
IV .00 

400.00 
90.00 

125.00 
180.00 
10.00 
40.00 

28.00 

12.00 

Jftatt 
Total b.l,31,480.00 

(A) Tatal C«at of Material 
for ana aartli prediteti« »a .1,31,480.00 
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C.J. FÇUlfJtY SECTIO! 

Monthly Raw Mrtarlal Raqulraaont for 60-M/Tonnoa of 
Good Citing» aftar 10% »Itlog 

Lou 

Ifftl ta«No DaterlotiOtt Q£     Unit Frica par 
Ttnn 

ài Prie. 
Hl      » 

1. 
2. 
3. 
4. 

5. 
6. 
7. 
8. 

Fig Iran 70% 
C.I. Sera» 30% 
Lia» Stona 5% of Iron 
B.P. Hard Cote 20% of 

Iron 
Flra Wood 20% of eoka 
Moulding Sand 2-M/Ton 
Furnaca Oil 
Bantanlta 5% of Total 

aand 

46.2-T 
19.8-T 
3.3-T 

13.2-T 
2.6-T 
120-T 
2000 Llttara 

•-T 

fa. 900 
fa. 850 
fa. 150 

fa. 350 
It. 400 
It. 400 
fa.800 

h.450 

li. 
li. 
fa. 

fa. 
li. 
fa. 
li. 

li. 

41,580.00 
16,830.00 

495.00 

4,620.00 
1,040.00 
4,800.00 
1,600.00 

2,700.00 

9. Dagtrlna .1% of Total 
aand 

.I.J-T Il .2000 fa. 2,400.00 

10. Oraphdto .5% of aand .4-T fa.2000 fa. 1,200.00 

11. Sor; Stona .25% of 
Sand .3-T fa.1000 fa. 300.00 

12. Coal Ouat 3% of aand 3.6-T fa.300 fa. 1,080.00 

13. Flra Srlcka 560-«aa Ra.2 aach fa. 1,120.00 

14. Flra Clay 1-T fa. 360/- 
(par Ton) 

li. 350.0S 

15. Grinding «haal 20-Not. fa.90/- aach li. 1,800.00 

16. 

17. 
18. 

Raaadng Mixtura 

Fattila* Tóala 
Lubricating Oil 

1-T 

16 LitLra 

fc.500/- 
(par tan) 

fa.JO/- 
(par litro) 

fa. 
li. 
fa. 

500.00 
100.00 
320.80 

19. Cat ton laata 40-Kg 
(••* kg) 

fa. 200.80 

20. Soaring fa. 120.00 

21. ftrta and Balta 8.Kg fa. 12 
(»•* kg) 

li. 96.80 

li.    8J.J51.00 

(A) Total Cast of MrUrlal 
far ana nauta Production -   Ra.83v2M«80 



HO 

Monthly Un Material Roqalroaont for 25-aVT 
of Oaai Castings attor 1« 

•ltllM îf  
Si.No. 

1. 
2. 

3. 
4. 

!>. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

IS. 

16. 
17. 

18. 

19. 

20. 
21. 

22. 

23. 

Po 

Stool Scrap 
UM St on» (5X of Tatal 

Stool) 1.4-M/Tonno 
Ftrro SiiicanU .5*" )       .42.%?em» 
Ftrro llanganMt(l.5*af     •4a-    " 

Total StoòTT 
Carbon Powdor ( IX t total 

•tool)    .21     • 

¿Uunlnlv« Shot (IX af total 
•tool) .028   " 

Flovokapar (.5X of total 
•tool) .14     - 

Qrygon (300 Cft DOT ton»» 
of stool) 8250 cft 

Total Roouir—t     Unit Prie« por 

27.5-M/Tonno li.   22,000.00 

b.l50 
b.3500 
b.lOOO 

b.1000 

b.12,000 

h .1,000 

If. 
b. 
b. 

»•.00 
1,470.00 

840.00 

k. 280.00 

k.18/- por 
100 eft. 

b. 

k. 

k. 

1.6-M/Tonnot 

.3-«/Tonno« 

.3-VTomwo 

.l-n/Tonnoa 

.05-M/Tonnot 
La0,000 Utor 

k.l por Rft 

b.40 por tonnt   k 

b,450 

Unco TuboUO Rft por 
tonno    of sttol) 275 Rft 

l/8--X/Dla 
Moulding Sand (2-M/Tonno 

por Tonn» of atool) 50-M/Tonnoa 

Bontonlto (7X of total 
•and) 

Doxtrlno (IX of total 
• and) 

Silica Flor(6X of coro 
•and) 

Coro Cai (2X of coro 
•and) 

Ctroal Blndor (IX of 
coro «and) 

Furnaco Oil 
Chillad Iron Shot 

(.3* of total casting)  .75-M/ToiMua 
Grinding Nhool (b.80/- 

par Ton of Casting) 
Ftttling Toolo (b.10/- 

par Ton of Catting) 
«tiding Rod (fa.40/- par tonnt of caatlag) 
Qryo^n (100 Cft. roojulrod for cutting por tonno of coating) 

Rt.18/- par Cft. k. 

•ettylont (250 Cft.raqulrod for cutting por tonno of coating) 
R».50/- par 100 Cft. k. 

CaUGaa (6-Cylindtm)      b.30/- par cyllndor ^ 

C/o       *• 

k.2000 

a.1000 

b.1500 

k.l OOO 
b.900 

k.5O00 

b. 

k. 

k. 

k. 

b. 
k. 

k. 

k. 

b. 
b. 

334.00 

140.00 

1,685.00 

275.00 

2,000.00 

720.00 

600.00 

300.00 

150.00 

50.00 
8,000.00 

3,750.00 

2,000.00 

250.00 
1,000.00 

450.00 

300.00 
-lMaflfc 



Si.No. 

24. 

25. 

26. 
27. 
28. 

(A) 

Si. Mo. 

A. 

1. 

C. 

0. 

E. 

F. 

0. 

H. 

I. 

J. 

K. 

L. 

M» 

I. 

PtitfiaU« 

Refractory Miss  (Rs.lOO/- rtquirtd 
por tonnt of castings) 

Sodiua Silicato,  Magnetit« and Bricks ttc. 

Lubricating Oll 7-Liti» 

Unit PH et per     Totti Prlct 

Cotton Watts 
Nuts and Bolts 
••arino* 

17-Kg 

4-Kfl 

B/F. ta.4«, 966.00 

fa.  2,!>00.00 

fa.20/- psr fa.      140.00 
lltrt 
fa .S/- V* kg. k.        ».00 
fa. 12/- ptr kg. k.        46.00 

Totti fa.4V,P0*.00 

Total Cost of Martoriai for on» swnth Product i o« - Ra.49,809.00 

Cost of Production fer %.M/Tonnt (nan-ftrrout casting«) 

Ptitrlrtlap 
Is 
fa. 

»tal Prlct 

Cost of Ra»   Martoriti for 5-M/Tonno Flaith Castings fa. 1,31,400.00 
•am fa. 150.00 
Laboratory Ttstint Chonictl fa. 30.00 
feinting t •Utioaary fa. ».00 
Dal lvary and Tramal Hag botonóos fa. MO .00 
Saysnrltloa Chargoo fa. 1,190.40 
Diaoot «agit fa. 3,060.00 
Indir*** lagt s fa. »0.00 
»ont «ad Tota • 7% m Salsa Valus fa. 4,000.00 
Ooprocittita Coat sf Plant t Equiatjsnts   • 10* sf Plant 

Cast fa. 210.00 
Door te ittita Cast sf Building, Shod and Boundary «all 

• 5* fa. 100.00 
Salsa Caaaiitia«» 1% m sslsa «ai ut fa. 1,000.00 
Indir« et (torno«*, ••eh as ro>«tls», etneol lattis» 
of sodar • 2* m Ms»*tfotturi n« fa. 2,746.00 
•as* Inttrtst • ltff par tnnuai «a runnlnf capital an 

feand Total fa. lv4B,f7t»gjO 

Coat of Production» ana •/Tonno of Qood Catting 2t, 2B0.00 



Caat af »MtfuatlM far to-aVUmaa af CI. 

»• Fiala» Caatlaja *• Caat af Hatarlal   f*r 90-aVT« 

•. PMr 

C. Labantary Tntlug Ghaaiaal 

0. »riatti« t Statlaaary 

f. DallMry 4 TMMIIIJM •*•»••• 

F. Sta»rvlaiM Chavpaa 

Q. Olrt«t «H*> 

M. IMIM«* lftf»t 

1. »ant a*4 TUM # 2 * m —I— MIM 

J. S.lt» CMMMIM 11M tBl«t Ml« 

I. OtBMdatlM «Mt «f »lent Mie I«UÌM»ata • 10 * af »l«Nt CMt. 
L.   DapMalatiM «Mt tf Ml 141M, Sm4 ma immmty mi • 3 ft 

M.    tank Intantt • 12 X par «MM «a Mania« taaltal 

"•     i"-1^*  «•!  IMI   ,   «é  M  MJMtlM   ,   MMallttlW  •*  M*)I 
• 2 X «1 aanufMturlaa 

anni Iti 

CMt af »rvéurtiM a» k/T«n «f <*** Catti«« • 

CMt af FrM\MtMB far » - ft/TaaMa af 

Caatlnfa A. 

P. 

C. 

D. 

E. 

r. 
a. 

1. 

J. 

K. 

L. 

•. 

». 

CMt of AM Matarla! far 25 - aVtaiwaa Unii 
fmrnt 

LaaaMtary TMtiaa GaaaiMla 

»rlntlaf 4 StattaMWy 

Dlraat iuaam«lM afcaafaa 

OiMct «aw« 

I nur»«* flava 

DallMry an« TMM 11 IM layauM« 

wat an«- TMI t 2 X m tala« M IM 

Salat CMMMIM 2 % m «ala« MIM 

Oaa>*alatlM aMt af Maat an* iajlfito • 10 « af »UM CMì. 

OaMMlatlM CMt «f iMwtary »all , Kl 144AM, Fa«Mry «IM «M. 

Inüraat MmaJ f aMk M MjaatlM , «MM 1 lati M af Né» 

m   NMlftf  Mvttll 

Ut7flO^Ì 

«f370.0f 

I»,« 

17, 

•• 

». 

1. 

• 5 * M MMfa«t»rlnt Mat. 
MM Inttnit • 12 % Mr 

CMt af frMVMtlM aaja *Amm 0M4 Caatlaa 
Orane TMal 



; i >> 

(A) 

(•) 

(C) 

Anneal »refltaklllty Itittwrt m Ml 
 riatti« tf  

(a) S«W« Procae* ef eO-»Ae»na 
par yaar • *a.40,0*0/- per ^»r* k. 24,60,000.00 

(b) Cast af rred-etien at Flee» lavai 
aar »/Tanna af Castina* *a.39,200/- east 
af aO-HAonn. Caatlnfi k. 17.M.OO0.0O 

Profit k.    6,4t .000.00 

(A) Salaa Frasée* af 72t-"Aennta aar 
yesr • k4,S00/- aar *Aama k. 20,16,000.00 

(») Cast af »rossetlas at Hoar lavai par 
•/Tea •* Csstlnfs *».2,060/-  , cost 
af 7» k/Tannaa Castlnga lit UiMLMPi« 

Profit k.    5,32,800.00 

(•) Total «snafaatwlMf aast af Hon- fax reus, C.I. 1 
Steal 

(A) Saia a »reeeeee of 900-k/tennta per 
yea» • k.7,000/- per »Aenna k. 21,00,000.00 

(a) Cast ef projection «t fleer level 
per k/Tenne af cestini fc.4,400/- 
eest ef JOO-k/Tea Csstlnfs lit 13.29.0««« 

Profit k.    7,00,000.00 

(A) Total Sales of ftsn-farrees, C.I. 1 Steal Paansry k. 65,16,000.00 

(C) Ores« Profit 43.02« k. 19,6O,M0.td 



i 3     rft\      Ij.'.rn'iv.,«,,,^        ill 

u   ^í 

«• ><i *r?   <»,    -, ; 

o 0» 

f.Iití.h 
.0 -o*/ 

:íjh') 



.1°) - 

AWWEX    D 

CESERAI.     ASPECTS     OP    CDPOLA     OPERATIONS 

Tha  ¿çsnsral   aspects  of  cupola  ^p«rations  ars  pictorial ly   shown  in 

Fi«.   10. 
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ANNEX    E 

HINTS  ON  RISERING  AND GATING   OF GRKY   IRON  CASTINGS 

A.       RÍBer dimanaioninx for gray  iron castings 

1)     Raaulta derive ftm tha applicatian af Pooling Paatar* aathoa 

of rlttr calcalatlaa haw baa« favai quit« aatlafaetary In   a foundry. 

Tha fallarlas paraaraaha centaiii •« arti Ina «f this arthai. 

Tha 'Cool la« Pattar' af a eaatla« ia tha ratia af rai «a» ta aarfac« 

araa.   Tha caellaf fatter of tha rlaar aaat am «ratter than tJiat af tht 

caatlaf.   Oar Faaalry haa baa« «ala« tha fai lo» Ina ralatleaaalp 

tetneea tha cool in« fatta» af rleer ana tha cooling f attar af carting « 

in. . . . . (i) 
lOO.t. 9A99 

»here ¥rt ft, Ar, «a • folata ant aarfaae axaa of ri aar ani 
Caatlaf raapeattoely* 

Tha abara f 

* Brlaall Naranaee nanti IT af tha hearlett 
aaatlaa af tha catting «It* tha eeapoeltlon 
of tha Iran c encornée'. 

(Rat ta ba canfaaH «1th tha IMI af tha 
Stanata* Taat Bar) 

arrivât natii «he lailrlanal 

Tha valea» aai ara« af tha aaatlaa oheeltf ha taha« 

1« aaaa af aitale aaaae».   X« eoaplar ehapee fa aai at 

aa tha «njae af tha ttaplott ataja la tha arar« aaatlaa 

t «at aaaa aaatlaa aftaaa «ha aaatlaaal araa af tha afiataiaa 

trleally 

ha taken 

tha araa 

thin auctions. 



IH 

i"     <¿     (iiiBer connection) 

Ve « 4 x 4 x 4 *    64 cu.in. 

Ac « 6 (4 x 4)   -  (1   x 4)    -     W_    (3): 

4 

* 84.8 »q. in. 

Ac 84.8 •   0.755 

ttfell 
Note the «ubtraction of ai «a for the rieer connection, thia auet be an 
«pprojdaation to begin with, but will becca» fairly accurate with a 
little practice. 

3Ï Calculation of Vr .  A, 

The cooling fact or a for blind cylindrical ritiri of th« top and aid« 
type« ha« been calculated and ar« balng given balow. 

Dr 

blind 

î.y 1 indnc»l 

t op 

rln«r 

r 
TT J mm 

12 

T blind 

oyl indrica] 

top 

ri ear 3 

*-   - 

0.212 Dr. whaa   l« Dr 

0.213 Dr. whan   L • J Dr 

(ii) 

(ill) 

Cooling factor for othar typ«, of rie« re end othtr r.tioa of U* Dr can b« 
calculated aaally. -* %«n »» 
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Subati tati aa of abe*» Vr/ax valúa» in aquatica vi) 

givo» i 

(1) Vhta L » Dr, 

Dr.   —«s *M  

(2) »h»« L - 2 Dr, 

Dr m JUL 

X-ïtL 
Ac 

Ve 

100.9 - 0.03* un 

(iv) 

<*) 

Ut va aoava» that •» «tat to fiad tho rioor d laatu Ion for a  f our 

lack, cubo atta a am inch, aaljolalaa aaatiaa aa illuatratatf in p.r«  (2) 

abavo. Alto, tha r^ Idiaf ahap comlaorationa aro oach that a top  rlaor 

•fL»2Draaatobo *»=dt 

•    0.7» At 04.8 

fajfcatitutina thla valua In aoaatia« (v) «a 90t 

aa In para   (2)   ab ova 

Or. J3Ê. 
100.9. 0.039 x 170 

I   0.796 

3.V 

Horo, 170 la tat B» tf • 4a aaatiaa 

«laar *a»aaioao far am« aaaaliaatai coatta** «an ba datai 
baa la 

tiallarly by failavlaa taa/ata*« avtllaoa- 

la »laaa af tto obovo oalovlatloa far ft/Aa it aaa ba arrivo* at a 

•lana» frati graph 111. 
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Using- graph  II] ga up the vartlcal axia (caating tide length)  and 

than acroaa to lntarcaption with tha curva for cuba.    At tha point 

of lntarcaption coat down to tha horizontal aria and raad tha Vc/Ac 

aa 0.6S.    Allowing for tha aactionai «ma of tha appendaga to tha 

cuba would have gl van tha tana vaiua of Ve/Ac aa found by calculation. 

having dotarnlned tha valua of Va/Aa aithar fron Mraph in or by 

Calculation,  another Cttwa    on graph   HI   can be  used   to   obtain   the   riser 

alsa.   Go up vertically at tha decided valua of Ve/Ac (0.7*9) to tha 

ridar Un« for L • 2 Dr and raad tha riser dlanttar aa 3.5".   Thin 

corpora« vary «roll with tha rUar dianatar found by calculation. 

Thus   the   us«   of graph  III  enables   the determination  of   n.<*r 

dimensions  in a matter of seconds and  without   nécessitât, i rv  *edi MR 

cai cuiatlana. 

Graph ill       can alao be uaod for athar alaplt ahapaa, for corad 

bosses   at«*   separate araane ha va baan drawn out for datami nlng 

tha eqvl val ant of tha corad cavity to a aolid cylinder. 

Tha «qui valant a «lid rf lindar can than be osad aa tha «has« far 

datamtnatian af tha riser diaanalono by applying graph i:i. 

feapn* hav« ala« baan dran« art aiadlar to thoaa in graph ; u, -m t, 

lacmawaU 5f* 1091 and 15* aafaty fa«tare, •• that wa gat correspondingly 

higher vaina« af rlaar diaanalana. 

Tnta nwtnad, therefere, enanlee tha datera* nati en or riaor diaanalona 

far a va«* anltltwda af caat enaae« giving ral labi« and «afa valere 

vary ••»•diti anni y. 
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"••      iatin^ calculations   for ^re.y   iron  castings 

L Th« Bute Forp^a, i 

1.1.    Gray Iron with tow degree  of superheat  follow« the batic 

lawt of hydrodynasdee.    If, therefore. It flowt through a 

channel   of area. 

A   eq.lnche» with a wan velocity 

V    lnchee per section, then the weight of setal 

*    11^9. which flowt in t tecs.  1« given by the relationship 

» * 0.22.    t.     V.    A. c<       (l) 

Here 0.:2   lba. per cu.inch la  ita denaity and << ia tha lost 

coefficient, determinad aa 0.2 for a sprue choke and 0.3 for 

runrver choke. 

1 .2.      Weight of the casting, W,  can be eatlsatad fro» tha drawing. 

Size of the aouldlng box usually dictate» the value of velocity 

V and, therefore, the sought quantity 'A* can be found out fro« 

the above aquation. 

¿< Tne  »ourlM Tl.,   »f 

2.1. Pouring tlae auat not bo so long that the eat al at art a 

solidifying before the novld has been filled up   entirely. 

Also long exposure te radi at leu fresi  slow rimn* metal  causen 

tnomal atraina and ltadt to various casting deferta fro» the daaagetf 

•old walls. 

2.2. Nor suet the pouring tie» be ao «hört that ths «silt of the 

•old ar*  dasagsd by see ha ni cal strains and ths air, ittia and 

oases are unable te escapo out coapletely. 
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2.3.     Following relationahipa haw givan excellent reaulta in 

acores of green   sand  practice  foundries. 

f«r natal aectlona   1/4" and below      ta   1.4 ' w 

3/8" to 3/4" 
1" toli"/ 

2"     to 3" 

t »  1.8 «nr 
t •   2.2 /• 
ta   3.0 'HT 

2.4.     Por instano«, if a catting of predominant wall thickntaa 

li" ««riojìa 100 Iba. It should be filiad up la 

t   «   2.2 x t/lOO 

*   22 tac«. 

2.5      If, however, tha yield on this catting la found be lew 7Mf 

•»eicht or ritera ahould be add*«   ta « before computing tha 

•quart root* 

3.1. Tha velocity of wt«l in tha aproa, astuti na a fraa fall and 

no initial velocity, la given by 

V     •   N/  2 gK 

•bava g •   accala ration duo to gravity 

•   39.1 ft./aaa./aa«. 

•   3M.4 in./aaa/aa«. 

tad n      m   I ff act i ve eprua «tight explained with tha 
halp of akttchaa on Pig xvi 

3.2. nap- tha aoofht quantity *k* can be fauna out by aubatltwtini 

«•ava valúas In tha baaic farnula. 

•       *       0.22 .t . f. A<* 

0.2t    .t. ? «C 
Where     A»   * Ara« at tha botta« of 

•lth rafaranaa t* caaa X thaw« an n*. xvi.    if tha 
casting 1« ontirely in tha drag, t. i. n. • M 
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Se the above eosatien bseoats • 

0.22. t. ;2g». •< 

3.2 Ar.* at ton o* Snrfy ^ 

TMe U given by '' * relationship 

(m) 

tal haad swor «pi«« (ir) 

To this  area 25X should be addod ts compensate  for actual 
pouring conditi oat «ndsr which it is hard to k»op the 

•pruo full. 

If tho valuto of A, and A, are rol at od by tao above equation, it 

would mauro adniaua of turbulence and aspiration a« tho notai trailo 

down. 

4.  ATOO of Bunnr  a- 

4.1    For «pro» typo chokes, tho aoot doairabla ratio would bo li 3i 2. 

That i« tho total rower aro« should bo 3 tinoa tho aroa   at tho bottom 

of tpruo and tho total ingata aroa should bo 2 tino« tha aroa of tho 

•pruo bottom. 

4.?.    However, tho value of rumor area thus oh taino* auat tatlafy tha 

condition that the velocity in tho runner should bo 12 lnchoa por toc. 

or loas.    If this la achieved, tho notai would free ltaolf of sand 

or slag In a distance of 6".   So tho first Inflate a he«Id bo located 

beyond this point. 

So tho runner Aroa,    « • 3. A»           (v) 

«.3.     Thla  la the total ninnar una, If it la a double sided runner, 

Ita aroa ohould bo half of that given by (*-) 

<.«.      Aloe, the runner area la reduood as each ingata la paaaod in 

the lnteroat  of yield ,* to help exilie tho flow fro. each inflate. 

It la to be reduced In proportlan to tho «roa of gatea dova tho 
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5. Pouring Baain  : 

If tha pourla? baala 1« tu Mall, a vartax fora» la tha natal pool 

and tha trepad aand ar ala« t« dawn tha apnta and poaaibly Into 

tha caating. Tha vol» of Ira« naadad la tha pouring baala la 

datandnad by tha flaw fata.   Htgfcar tha flaw rata, blggar tn» 

baala.   But If It la too bigt ylald aa tha cacting gata raduead. 

Tha daalgn and dlaantiana af a fa« typical pouring baalaa ara 

ah own la Pig.  n. 

;. sarm. But ? 

It la aa oalaroaaant at tha battoa af aprua. It ahauld axtand 

both aba** aad bal aw tha manar at laaat i" whara tha cholea 

la uaad. Tha dlaaatar ahauld ba tua tlaaa tha aprua ehoka. 

Supposa «a haw« ta cal cu lata tha running syataa for a 30" i 10a 

Plata eaatlag, li" thick 

Calculât) tha BalgM* • 

••JO« 10 ili».J©   >   100 Iba. 

aalaat pouring tlaa, t 

far a catting af a}" «all tttatnaaa «aifalag 100 lba 

t • 2.2 /IÔÔ"     •   21 soat. 

rimi   I. I. « i 

•» a 12" high ( 
Cart lag it drag. 

IJJI-   •••12" 

• baala) ayataa with tha antlra 

Find Araa of tpn» ••«•a, A.   aubatltwtlrwj valvaa la 
baala faraala.   • • 0.23 .t .» .A . «*; 

0.22. ».•*. 0.Í 
•   1-1^" d 

•    1 .OT aq . i n. 



Sltfij& Flatf ti» tit* of aar«« tap Kf 

If tha contimi at.  of apra« f bacín • 12" 

ht. •* baa In al «M • 3a 

TWafora fro« aquatili (lv) 

kj « *, ^12/1      • SX 

» 1.07    .2    • 0.5» 

* 2.6t tq.ln. 
- 1   ?/§-   / 

•inai alta af ninnar aar 

Sa»atltatlna 1.07 aq. in. far Ag 1« a*«.  (•) 

"• #-*.    \ • 3.    l.m « 3.21 aq. In 

»Ita a tinaja    nnmr  of  trapezoidal   »action,   wa 

raqulra 2" at baaa M. 1-3/4- «"I 10# «raft «a mtltil «UM. 

Pini alta af Inatto« 

ttfcatltvtinf 1.07 aq. In. fa» è, la «J» ralatlaaaM» 

fi»»« In aara 4.1 •»•«• aa art, tat ai laaata araa 

•   2.   1.07 •   2.14 aq.la. 

Aatuafng thraa lngataa, 

**•« «f aaeh • 0.71  aq. la. 

tha arltfth i thlcknaaa ratto of lnaataa Hai aatvaan 
4 to 6 

»o,      i-. Vii*   «««tla» af lavata .««14 to ltfatl. 

•prua baaa altaa 

•»aa co«« latera* Iona la (S) 

ila «f aaraa aaw • 1 • Ul/% a t-1/4" 

M. af tarn* baaa • a-j/4- • l/r • t-l/4» •>•*• 
•art la« Uaa 

• */T tola« aartiaa Ha» 

• *-*/«" taaal. 

'>•••   1 immrm i >n«  «ra   11 Luatratad   in  furui»   1 1. 
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