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DRILLING EQUIPMENT 

Pursuant to the decision taken by the Planning Group 
for Machinery Industries, the Working Group f.qr Mining and 
Drilling Equipment was formed to report on the equipment 
required for Mining, drilling and other equipment for r.oal, 
mineral ore and oil industries including beneficiation of ores 
and coal preparation and washing. The Working Group com
prised of-

1. Shri A. L. Lah iri, General Manager, Coal Mining 
Machinery Proj ect, Durgapur (W. Bengal)- Chairman 

2. Shri S. N. Sahgal, Coal ]vfining Ad viser , Ministry of 
Steel and Mines, New Delhi. 

3, Shri V. P. Sondhi, Chief Geologist and Director of 
Drilling, National Coal Development Corporation, 
Ranchi. 

4. Shri C. G. Sarkar, S.S.O. (Gr. I ), Central Fuel R esearch 
Institute, P .O . J cologr a, Dhanbad, (Bihar). 

Alternate 

5. Shri S. K. Majumdar, S.S.O . (Gr. I), Central :Fuel 
Research , Institute, P.O. Jealgora, Dhanbad, (Bihar). 

6. Shri A. C. Bose, Chief Engineer, Indian Bureau of 
Mines, Nagpur. 

7. Shri Ram Chander. Officer on Special Duty, National 
Mineral Development Corporation , New Delhi . 

8. Shri Pran Parsh ad , Bird and Co., Calcutta. 

9. Shri N . Krishnaswami, Chief Planning and Develvp
ment Officer, Heavy Engineering Corporation, R anchi. 

10. Shri S. K. Sinha, Industrial Adviser, Dte. General of 
Technical Development, Udyog Bhavan, New Delhi. 

II . Shri L. S. Gupta, Officer on Special Duty, Oil and 
Natural Gas Commission, 'P' Block, New Delhi. 

12. Dr. B. N . Bhargava, O.S.D., Department o f Heavy 
Engineering, New Delhi. 
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13. Shr i V . Kalyanasundaram, Director (Minerals), Plan
ning Commission, New Delhi. 

14. Dr. D . Swarup, Chief (Industry), Planning Commis
sion, N ew Delhi. 

15. Shri H ari Bhushan, Director (Engineering), Plann ing 
Commis§ion, New Delh i- Membe·r Secretary. 

2. The general terms of reference of this ·w orking Group 
were:- · 

(i) T o m ake an estimate of the requiremen ts of equi p
ment falling within ~he scope_ of the Working Crou p, 
h aving regard to the production programmes and 
investment in the Sectors requiring such equipment 
en visaged during the Fourth a nd F ifth Plans, in so 
far as they are relevan t to the establishment of cap a
city for the manu factu re of such equipment du ring · 
the Four th Pl an . In ma ki ng this estimate, the require
men ts of replacements and possibil ity of exports 
should be taken into account . 

(ii) To make an analysis of these requirements, in terms 
of category of eq uipment and value. 

(iii) T o work out in detail the requirements of each cate
gory of equipment, by type and b y r ange, during each 
of the years of the Fourth Plan. 

(iv) T o recom mend the cap acity a nd p roduct ion targets 
for I !170-7 J, for each category of equipment b)' trpe 
and by range, to the ·ex tent indig·en ous m anufacture is 
considered feasible and desirable. 

(v) To make a n assessment of the production capacity of 
existing and projected manufactur ing faci l ities and 
to work out the gaps for each category of equipment. 

(vi) 

(vii) 

T o investigate the best man ner in wh ich the gaps 
could be covered to the extent feasible and desirable 
by th e end of the Fourth P lan; and to make sp cciftc 
prop osals to this end, by way of expansion or new 
projects etc. 

T o make an estimate of t11e investment and foreign 
I'X('hangc on capital and mainten ance account required 
for iauplernen ting the produ ction programmes as 
I'('( o llli iH'Il cle cl . 

(vi af) To an :a kc an est imate of power, fuel, transport, and 
.. 111(' 1' l t'qttircan('nts of a significant order. 

- , I : ' • 
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(ix) To make an estimate of raw materials, components, 
etc. required for th.e manufacture of such cqlfipment 
and to suggest measures for the indigenous manufac
ture of such items. 

(x) To recommend measures by which utilization of 
manufacturing capacity and ·programmes of produc
tion in the consuming sectors are co-ordinated to the 
fullest exten t. 

(xi) T o make such other recommendations as may be rele
vant. 

!\ . The W orking Group considered the various aspects of 
this problem and met on number of occasions between Octo
ber 1963 to November, 1964. The Report of the W orking 
Group is enclosed for the consideration of the Planning Group 
for !lachinery Industries and the Department of Heavy Engt
neering. 

for (A. L. LAHIRI) 
Chairman 

26-12-64. 



REPORT ON COAL MINING AND DRILLING 
EQUIPMENT 

Coal Target 
At the time of submitting the interim report, the Working 

Group on Mining ancl Drilling Equipmc~t did not have avail
able with it reliable estimates of producuon targets of coal as 
those were under examination. Estimates of production urget 
for the Third ancl of the Fourth Plan have now been macle 
a\'ailable by the Coal Controller along with the break-up of 
production between N .C.D.C .. Singreni and private sector col
l('ties. A break-up, ~H-rording to the method of mining and 
~(·t OIH.I1y within the underground mining by development and 
dt:pillcring havt: also been given .. These details arc au~~c~ed 
in Annexure I. Bricll\', these details for the end of the 1 hlf(l 
and Fourth J)lans arc 'givt·n and summarised below:-

(Million Tons) 

!965·66 1970-71 Increase 
in Prod. 

Turgtt 

N.C. D. C. 13.78 66·15 52.37 
Singreni 5.50 10.50 5.00 
Private Sector 64.72 73.79 9·07 

ToTAL· 84.00 150.H 66.44 

· Brevkdown ~ pr.d11clion 
Open cast 18.08 29.05 10.97 

Underground 
(a) Development 35.32 53.32 18.00 
(b) Depillering 30.60 68.07 37.47 

ToTAL 65.92 121.39 55·47 

The Working Group was given to understand that the 
target of production according to present indication may not 
exceed 130 to 140 million tonnes by the end of the Fourth Plan. 
As it takes a very long time to develop mining capacity 
it w.as fdt that to achieve this production a substantially larger 
faparity would be required and for the purpose of pianning 
machinery requirements it was decided that capacity should be 
created for 150 1mlhon tonnes of production of coal by the end 
of the Fourth Plan. For a perspective of the requirement, it 
was assumed that by 1975-76 the demand for coal may be of 
the order of 200 m_illion tonnes, Subsequently information 
has hl'Cll made ava1lable that the target of production for 
1'170-71 has been further reduced to 136.00 million tonncs. 
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Its break-up between N.C. D.C., Singreni and private sc<·tor as 
well as between opencast and underground (separately for de
velopment and depillering) is stated below:-

Outpot (mlllion tonncs) 

1965-66 197().71 

.Non~~ •f the S<etor 
N.C. D.C. 14.08 50.04 
Singrcni 4.10 9·47 
Private Sector 57.80 76.49 

75.98 136.00 
Mtllwd qf Mi,itlg 

Opencast 15.50 26.00 
UMITgrtJUIItl 

(a) Development 32.00 ·19.50 
(b) Depillering 28-48 60.50 

60.48 110.00 

Since this would not affect materially the capacity tar~:ct 
<>f 150 million tonnes by I 970-71 assumed by ihe Working 
Group and since the requirements of machinery and invc•t· 
mcnts would be related to capacity the Working Group has 
retained the figures of the requ•rement of machinery etc. 
worked on the basis indicated earlier. However, if there is any 
further significant reduction in coal target the requirement of 
machinery would further go down. 

Output per Man Shift 
The Coal Controller has furnished the average output per 

n~an shift (OMS) in the coal indunry in our ~;ountry. This is 
gn·en below: 

y,.,. OMS (IOIIIlts) 

1951 0.35 
1961 0.48 
1962 0.48 
1965 0.51 
1964 0.54 
1965 0.57 
1966 0.60 
1967 0.64 
1968 0.68 
1969 0.72 
1970 0.76 
1971 0.80 

It will be seen that an average rate of increase in the OMS 
for 1!151 to 1961 was at the level of about O.OIS tonne per year. 
It is now intended to be stepped up to 0.03 tonne per annum 
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dw-ing the 4 years from 1962-1966 and further increased to 
0.04 tonne per annum thereafter till the end of the Four th Plan. 
The increase in OMS is intended to be achieved by (a) gre<ttcr 
mechanisation, and (b) to some extent also by improving on the 
performance of existing plant and machinery. The increased 
OMS of 0.80 tonne envisaged in 1971 is sti ll low compared to 
countries like U .K., W est Germany, Poland, France who have 
achieved an 01\'lS of 1.84, 2.00, 1.54 and 1.34 tonnes respect ively. 
The ' >\forking Group felt that it would be desirable to attempt 
a better o~·t s than envisaged aboYe part icularly since the mining 
conditions ·in our counLr)' as po inted out by CMA a rc stated 
to he more favourable and that it would be difficu lt to offset 
th e risi 11g co~L of labour and material without resort it'lg to 
greater n1cchanisation . It was considered that even from the 
p oint of ,·icw of the haz<t rds to which min ing la bour is ~ubject
ecl it would be desirable to reduce it to the minimum. H ow
e, er. taking- i11to account the l imiting factors that (a) in troduc
tion or a more quickened pace of mechan isa tion may not be 
ah.;orbed pall icularly in the cxis1ing mines in t~e pri,·ate sector 
' "hirh would be responsi ble [or over 50% of the output from 
unclcrgrouncl 111i1iing e,·cn al the e11 cl of the Fourth Pl an, (b) 
an y large ~cak retn:nchmcn L o f labot• r h as to be a,·o icled, and 
(c) the rcsoun es •·equired for g•·eatc r mechanisation would be 
too h igh it was felt 1h at Oi\I S ;1s suggested b) the Cnal ContrO· 
ller would be practicable and may be· accepted for the purpose 
of planning during the Fourth Plan. It would be ~een from 
the later discussions Lhat there would be an excess of capacity 
for undergrou nd coal mining machinery over its requirement 
h~ 1970-71 . To the extent the industry can afford greater 
mechanisation [or improYement of OMS, plan t and machinery 
from incl igenom sources would be avail able to it. 

Estimates of demand 
Underground Coal ¥ining Machinery 

The trend in the use of m achinerv in coal mines would be 
apparent from the following table:-' 

Year 

1959 
1960 
1961 
f962 
1.9Q3 

coal cutting machines 
,----"-------., 
No. in Quantity or 

usc coal cut 

(M. tonnes) 

510 I 1.96 
582 14.12 
626 14.94 
696 17.16 
742 18.79 

Mechanica l Loaders Mechanical Conveyors 
--~----., ,-----A----..., 
No. in Quantity of No~in Quantity of 

use coal loaded u • coal conveyed 

(M. tonnes) (M. Tonnes) 

5 0.44 73 ! .51 
11 0.61 93 2 · 73 
!7 0.91 112 4.23 
16 0 .73 !35 4.80 
17 0.70 . 153 6·05 
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It is apparent from the above that our progress towards 
mechan isation has been slow and the number of various items 
of machinery in use at the end of the Third Plan wquld · .be 
mnc:h smaller than what was envisaged earlier. This has be~n 
!;~ken int? consideration for asses$ing the rep~ace;ment demand. 
I he details of demand as· worked out by the Coal Controller 

on the basis of the above assumptions 'Mth a 'bre·ak-up between 
NCDC. Singareni and . Private Sector and between origiti.al 
dem and and . replacement demand have been shown. · . 

: \ - . 

These are summarised in the following pages. The esti, 
mated total machinery required in 1970-71 for underground 
mal mining including replacement requirements . adds up ·t<l 
:1 1,000 tonncs. Excluding electrical items namely. transformers, 
d cctric motors, s~itch ge!lf and ga:te-end boxes the demand• was 
pi aced at around 30,000 tonnes. · 

The Working Group felt that estimating the ·requirctnents 
of machinery on the basis of 1000 tonnes for every million topne 
of coal currently in production could not be relied upon· .and 
1\iOlllcl lead to an unrealistic assessment of mach.inery requi~C:-
111CTllS. 

The table below give.s an estimate of coal tn'ining . machi
nery required per million tonne of coal from fully mechanised 
mining based on the project reports recently furnished by for
t"ign experts . . This is on the basis of fully :tnechan'ised mining.-

.. 

T otal weight of 
Weight of Madimery Target · equipme_I\t 

ProJect output including steel required pet: .. 
(Million tonnes) frames . million tonne .. 

(tonnes) (tonne) . 

Surkchan !.00 3,465 3,485 
CRussian) ·' 

R01nki o.so 1,608 3,216 
(Russian) 

Sudumdih . 1..8 9,000 5,000 
(Poles) 

.. 

On the basis of the· above .estimates also the Working"' 
( :roup came t9 the conclusion thai: for 'stepping -the production 
a1 rhc r;tte of about 8 to 10 million (the r11te of development 
nf underground coal _mining. during lthe Fourth and Fifth Pl~m 
pc·rioc1s) tonnes per annum during the Fourth Plan, the addi-
1 ion a I demand will be of the order .9f 30,000 to ·32,000 · tonnc:s 
'd' !llachincry _per ~rinum. · 



Staltmenl showing tht year-wist requirement of Mining Machinery & Equipment for tht Coal Mining Industry 
(Private & Public Sector) from /964-65 to /970-7 I 

Maximum 

51. 1964- 1965- 1966· 1967-
yearly 

1968· 1969- 1970- Average tonnage 
No. Description of Machinery 65 66 67 68 69 70 71 of the machinery Remarks 

one unit required by 
197()..71 

2 3 5 6 7 8 9 10 II 12 

FOR UNDERGROUND MINING 

I. (a) Coal Cutting Machines 187 239 3-HJ 375 wo 425 449 3.5 tonnes 1572 
(b) Gate end boxes for above 204 274 427 441 455 470 485 0·28 145 00 

2. (a) Cutter Loaders/Shearen/ 
Continuow Miners II 7 10 12 12 16 18 20 

" 360 
(b) Gate end Boxes for a OOve II 25 10 12 12 16 18 0·28 5 

3. (a) Rotary Electric Drill 654 765 987 1089 1179 1279 1383 20 Kg. 28: 
(b) Drill Panels (Trans-

formers) 462 558 736 777 823 883 935 65.00 Kg. 61 

4. (a) Mechanical Loaders 6 9 16 19 20 21 22 7.00 tonnes 154 
(b) Gate End Boxes for above 5 8 16 18 19 19 20 0·28 5 

5. Conveyors-
(a) Chain . 70 74 148 160 172 184 198 26 

" (50 HP. 
120 meters) 5148 



(b) Belt 3! 39 74 81 87 94 99 28 tonnes 
·~ (50 HP, 
I ... 200 m<!tCt"S) 2772 

i!: (c) Gate end Boxes 
for face 

0 66 68 137 142 148 154 161 0.28 tonnes 48 ~ conveyors 

I" 6 Haubges (a) Direct . 124 129 173 180 1118 196 204 5.6 1142 
!['_ 

"' (b) Endless 84 88 73 7C 79 82 86 s.os 434 
P' {AYerage 50 

HP) 

7. Locomotive~ 16 17 J,.:} 4:> 4.1 45 4.i 10 450 

n. Shutt1ecard 2-, 25 30 30 30 30 30 12 360 

9. Mine Care 306 327 985 1!36 1287 1438 1589 1.5 2384 

10. Cage'!. 2'1S 242 27B 2B8 298 306 314 2.0 628 

II. Cage Keps . 13G 127 \GO 165 167 173 t77 a. 75 132 

12. Cage Suspension Gear 
Complete . 136 127 160 165 169 173 177 0.7 , 124 

13. Mechanical Ventilators 

(a) Main fans 5 13 58 58 58 58 58 50 tonnes 
(including 
evasee 
etc.) 2900 

(b:) l)oo)(er F;m, 40 3" • u .-,a :,a 5H 58 58 3 tonnes 174 

(c) Auxiliary Fans IJ5 115 JH 114 1H 114 11f 0.5 
" 

88 



2 3 5 6. 7 8 9 10 II 12 

H. Pumps-
(a) Main Pumps ISO 187 216 223 231 238 246 3 

" 
738 

(b) Intennediatc Pumps 267 278 317 330 343 355 367 
" 

367 
(c) Face Pumps 651 678 763 800 837 873 909 0.5 

" 
455 

(d) Sand Pumps • 9 18 20 20 21 23 31 2 " 
62 

15. Winders 6 6 8 8 8 10 10 55 " 
550 

16. (a) Compressors 58 62 li 7 126 135 144 153 33 
" 

460 
(b) Rock Drill 174 186 351 378 406 433 462 25 Kg. 12 

0 
17. Steel Supports 10680 11580 20100 21800 23400 25200 26900 45 Mg. for 

2 meter 1317 
length 
props. 
55 Kg. for 
5 meter 
bars. 

18. Prop withdrawers 380 388 499 528 561 594 629 10 Kg. 7 

19. Ball Mms 66 18 22 22 23 23 24 10 tonnes 240 

20. Screening Plant 3+3(s) 4+4(s) 9+8(s) 10+9(s) 10+9(s) 10+9(s) I0+9(s) 200 
" 

2750 (S) denotes 
small 
screening 
plants. 



21. (a) Cranes . 9 10 13 13 14 14 14 20 tonnes 280 

(b) Winches 161 183 239 250 277 288 299 2 
" 

600 

(c) Pulley Blocks . 125 143 185 194 213 221 228 0.3 
" 

68 

22. •Transformers-
(a) H.T. Power Transformers 33 38 45 50 60 65 65 12 " 

790 

(b) Mining Type Transformers 65 85 118 118 I 18 118 118 5 590 

(c) Industrial Transformers 65 85 I 18 118 I 18 118 I 18 4 
" 

472 

(d) Lighting transformers 142 I I 7 295 295 295 295 295 0.75 
" 

222 

23. Electric Motors-
(a) Flame Proof I 10 135 175 200 240 240 250 " 

250 

(b) Open Type 125 180 225 320 350 350 350 0.75 265 

24. Switch Gear-
(a) H.T. (Oil immersed) 254 263 435 455 477 497 519 519 

(b) L.T. 395 409 667 694 721 747 7H 0.5 
" 

387 

(c) Airbrcak Circuit Breakers 529 548 892 927 963 998 1035 0.5 518 

25. Exploders 462 558 736 777 833 883 935 3 Kg. 3 

Total Underground Machinery required by I970a7l 
31 ,0-1·6 tonne~ 
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Existing Capacity-(i) Durgapur Coal Mining Machinery 
Project. 

The Durgapur Coal Mining Machinery Plant when in full 
production will produ<.:e the following items according to the 
Dl'R:-

Description 

Coal Cutters 

Loaders . 
Conveyors 

Trolley, Battery and other 
types of Lotomoti\•Cs 

Haulages . 

~·lain Axial fans 
F.lertric Winders 

Booster Fans 

Centrifugal pumps 

Sand Pups 
Automatic Cagc-Kcps and 

sal(·ly hooks, etc. 

Light Drill Rigs 

Spm-e patt" 

Quantity 

GOO Pes 
250 Pes 

1,800 Pes 
150 Pes 

400 Pes 
100 Pes 

25 Pes 
250 Pes 
500 Pes 

300 Pes 

25 Pes 

Weight in Tons 

1,704 
I ,371 

~2,487 

1,300 

3,804 

1,154· 
1,167 

50 
998 
550 

2,000 

28 
8,387 

----
TOTAL 45,000 

However. the \Vorking Group was given to understand that 
this progTmnmc o[ manufacturing is subject to adjustment ac
cm·ding LO the quantum and nature of demand. The produc
t ion of items either already pL:mned for manufacture at Durga
pur plant or l\•hich could be conveniently taken up for manu
lanurc total up to about 2!~,000 tonnes as per details given 
hdow hased on the norms a\'ailal>lc at present:-

Coal Cutting Machines 

Cutter LoadcrsjShearcrs/Continuous Miners 
Mec-hanical Loaders 

Conveyors (a) Chain 

(b) Belt 

Haulagc..o; (a) Direct 

(b) Em..l)<'S-<; 

Locomotives 

Shuttlccars 

Mine Cars . 

Cages 

Cage Keps 

Tonnage 

1572 
360 

154 
5148 

2772 
1142 

43+ 
450 

360 
~38+ 

628 

132 
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Cage Suspension Gnr Complete 
l\(echa.nical Ventitaton-

(a) Main Fans 
(b) llool1er Fans 
(c) Auxiliary Pumps 

Pumps-
(a) Main Pumps 
(b) lnlcrmcdiale Pumps 
(c) f'ace Pumps 
(d) Sand Pumps 

Winden . 

S!eel Supports • 
Prop Withdrawen 
Ball Milb 

TOTAL • 

Add items for openCMt mininc . 

Tonnage 
124 

2900 
174 
88 

7:18 
367 
~55 

62 
550 

1317 
7 

240 

22,558 
442 

GRAND TOTAL . 23,000 

Against the requirements of 23,000 tonnes of machinery 
the capacitl of CMMI'. Durgupur is 45,000 tonnes. Its present 
e•timate o year-wise production is given below:-

1964-65 10,000 Ions 
1965-66 12,500 J) 

1966-67 17,600 , 

1967~ 25,440 .. 
1968-69 35,030 .. 
1969-70 
1970.71 

40,440 JJ 

.. 5,000 n 

(ii) C.1pacity in the Private Sector 

In addition, certain capacities have been licensed in the 
Private Sector as indicated in Annexure Ill. It is understood 
that satisfactory progress is being achieved in most of the cases 
and a capacity of about 8,000 tonnes on conservative e.cimatcs 
would be av:ulable by 1970.71. 

(iii) Total Capacity 

The combined capacity of CMMP, Durgapur and private 
sector would thus be over 50.000 tonnes per annum by 1970-71 
against an early requirement of about SO,OOO tonncs of under' 
ground coal mining machinery. 
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No ueed for establishing further capacity 

The Working Group, therefore, came to the conclusion 
that in view of the reduced target of coal production there 
would be no need for establishing further capacity for under
ground coal mining equipment for meeting their demand dur
ing the Fourth Plan and early Fifth Plan. On the other hand, 
it would be essential for the CMMI', Durgapur, to examine 
what further items of machinery particularly as part of the 
mining equipment for minerals other than coal can be taken 
up by it and necessary adjustment in the production pattern 
carried out. The Working Group has noted that out of a capa
dty of 45,000 tonnes, 7,000 tonncs is exrccted to be utilised for 
the manufacture of coal w;~shcry eqmpment. It should be 
possible to step up the production of conveyors and perhaps 
also take up some items of strecning equipment. Further, in 
view of a cushion in the capacity of the plant it mav be dcsit·
al>le that they proceed with their proposal to produce some of 
the items of electrical equipment such as lbme proof electrical 
motors of integral and smaller types and gate-end boxes based 
on their existing casting and machining facilities. 

Other items needed for underground coal mining as con
siclcrrcl hy the Working Group are indicated below:

Eiectrical items 
Ele<"tl"ic Motors, Transformers, Switch Gear and Gate-End 

lloxcs. 

The estimates of these requirements for 1970-71 are indi
('tlll'cl below:-

Itc~m 
Demand .by 1970~71 ,... 

Nos, Wt. per unit Total Wt. 
tonne; tonnes 

Gatr-mJ Boxes 

(i) Gate-end boxes for 
cutting. 

coal 485 0-28 145 

(ii) Gat~-end boxes for 
loaders/Shearcrs/Continu-

18 0.28 5 

ous Miners. 

(iii) Gate-end boxd for 20 0.28 5 
mechanic~llloadcrs. 

(iv) Gate-end boxes for face 161 0-28 48 
l'OilVC)'Ot'S, 

TOTAL 684 203 
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Demand by 1970-71 
Item 

Nos. Wt. per unit Total Wt. 
tonm:s tonnes 

1. Elutric Motors 

(i) Flame Proof 250 250 

(i;) Others 350 0.75 265 

The above requirements of electric motors are in Nos. 
and weight as furnished by the Coal Controller. It would be 
helpful if the requirements of electric motors in KW as given 
hy the CMMP, Durgapur are also indicated. Their require· 
ment corresponding to a full rated capacity of 45,000 tonnes 
would he for flame proof motors aggregating an output of 
t\0,200 KW of which 18,000 KW is for motors of above 100 KW 
and 62,200 KW for motors of 100 KW and below. Of 62,2(){ 
K W integral types would constitute 18,550 KW. 

2. 

3. 

Item ,
Nos. 

Trnnsfonntrs 

(0 H.T. Power TransfOrmers 65 

(ii) Mining type Transformers 118 

(ill) Distrilmtion Transformea-s 118 

(iv) Lighting Transformers 295 

Stvildr-Gtar 

m H.T. (OH immersed) 519 

(ii) L. T. (Oil immersed) 774 

(iii) Air Break Circuit 1035 
Breakers 

Damand by 1970-71 

Wt. per unit 
tonnes 

12 

5 

4 

0.75 

0·5 

o.s 

Total Wt. 
tonnes 

780 

590 

472 

222 

519 

387 

518 

It would be essential that capacity and suitable designs for 
name proof motors, gate-end boxes and mining type transfor· 
mcrs will have to. be developed keeping pace with their demand 
by CMMI', llurgapur and other producers of mining equip· 
mC'nt. 
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Mills and Accessories 

Compressors and Rock Drills 

(a) Compressors.-It was noted that the requirements will 
be met by the private sector units as 13 firms have been licensed 
to manufacture a total of about 7,500 Nos. per year for capacity 
up to 1000 eft. per minute. For compressors of higher capacity 
the demand will have to be met either by diversified production 
or some of the licensed units in private sector or by the pro
posed public sector plant for heavy pumps and compressors. 

(b) Rock Drills.-The requirements of rock drills for 
~1ndcrground coal mining are indicated as 462. Taking into 
account some additional requirements for opencast mining and 
for other minerals Lhc requirement was estimates at less than 
liOO. The following capacity for rock drills has been licensed 
which inle1· alia is likely to meet the above requirements also: 

Name of the Unit 

I. Consolidate Pneumatic Tool Co. 
of India Ltd., Bombay. 

~: Holemam Climax Co. Ltd., Cal
cutta. 

3. Kirloskar Pneumatic, Poona. 

+. Atlas Copco Pvt. Ltd., Poona. 

Electric Coal Drills and Panels 

Licensed 
capacity 

Nos. 

396 

600 

360 

720 

2076 

Remarks 

In production 

Do. 

Do. 

Do. 

The requirements of these items are indicated to increase 
from 654 in 1%4-65 to I!IB3 in 1970-71 (the requirements for 
opencast mining is placed at 10 Nos. in 1970-71). The two firms 
as below are licensed for these items:-

Nos. licensed 
Name the of firm ~--------~------------, 

1. McNeill & Barry Ltd., Calcutta. 

Electrical 
coal Drills 

600 

2. Consolidated Pneumatic Tool 600 
Co. (I) Pvt. Ltd. 

ToTAL 1200 

Drill 
Panels 

300 

300 
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It would be reasonable to envisage that by 1970-71 these units 
would have marginally expanded their capacity and that the 
requirements of electric coal drills can be met by the above 
umts. With regard to drill panels further capacity would need 
to be created. 

Opencast Coal Mining Machinery 

The assessment of coal to be raised from opencast mining 
at the end of the Third Plan and at the end of the Fourth 
Pl:m is indicated on page I and the increase in output amounts 
to 9.25 million tonnes during the Fourth Plan period. The 
requirements of machinery for meeting these requirements are 
inclicatcd on the next page. The equipment is mainly earth
moving machinet1'-

Some of the items such as compressors and drills have 
been discussed earlier along with underground coal mining 
machinery. It is understood that adequate capacity would be 
in existence to meet the requirements of such items as t·oad 
rollers, low bed trailers, jeeps, pick-ups, 5 tonne trucks and 
pumps. The capacity licensed for earthmoving equipment in 
private sector is already given in Annexure II. One unit has 
been licensed in the public sector namely Rharat Earth Movers 
of HAL which expects to produce about 150 tnotorist·<l "Tap
ers, 125 rear dumpers cmd 150 haul pac..:ks. 

It is understood that manufacturing programme of shovels 
hy TELCO and Hindustan Motors is progressing satisfactoril)'. 
In addition, HEC, Ranchi, has also programmed the manu
facture of shm·els at Ranchi. One unit namely. Tata Rnbin 
Fraser has beeu licensed for the manufacture of process-ing 
equipment su<.:h as jaw crushers, hammer mills, gravity hr.:.tk<.·rs. 
\'ihrating equipment, conveyors. washing trammels etc. and 
it is expencd tn cnmmcnre pmdnction in 1965. This would 
<.ontrihutc to some extent also Lo the surface coal processing 
equipment. It is, therefore, felt by the Working Group that 
capacities of various equipment already under implemen!ation 
would by and ·large meet the requirements of opencast mining 
of coal including Nep·eli Lignite (as given in Annexure Ill). 

3-7 lit of I & 5/65. 



StalemenJ showing tho year-wise requiremenJ of Mining Machinery & EquipmenJ for Coal 
(Public and Priuale Sector) from 1964-65 to 1970-71 

1964-65 1965-66 1966-67 1967-68 1968-69 1969-70 1970-71 Average Wei- Tatal Remarks 
ght per unit tonnage 

0 2 3 4 5 6 7 8 9 10 II 

For opeacast mining 
N.C.D.C. 

1. Portable Compressors 7 7 7 7 7 7 7 3 tonnes 21 

2. Rotary Blast hole drills 7 7 7 7 7 7 7 30 " 
210 -3. Coal Drills 10 10 10 10 10 10 10 20 Kg. "' 

4. 25 Cy. Yd. Dragline 2 2 2 2 2 170 tonnes 340 

5, 15 Cu. Yd. Dragline 2 2 2 2 2 100 200 

6. 6/8 Cu. Yd. Shovels 7 7 7 7 7 7 7 145 1015 

7. 4 Cu. Yd. Shovels 3 3 3 3 4 4 4 32 " 
128 

8. Dumper Shovels 70 70 70 70 70 70 70 35 2450 

9. Dumpers 34 34 34 34 34 34 34 10 " 
340 

10. Craw~ Tractor 24 24 24 24 24 24 24 14 " 336 
Doz s. 

I 1. Wheel Type Dozers 7 7 7 7 7 7 7 45 " 315 

12. Motor Grader 3 3 3 3 4 4 4 H 56 



13. Road Rollers 3 3 3 3 4 4 4 5 tonnes 20 

14. 4{) ton bottom dumpers 32 32 32 32 32 32 32 35 
" 

1120 

15. Towing units for item 14 14 14 14 14 14 14 10 140 
14 above. 

16. 30/40 ton cranes 3 3 3 3 4 4 4 35 
" 

140 

17. 5 tons wrecker craner 3 3 3 3 4 4 4 7 
" 

28 

18. Pneumatic Jack ham· 35 35 35 
mers and picks. 

35 35 35 35 25 Kg. 

19. Scrapers with towing 7 7 7 7 7 7 7 30 tonnes 210 
units. 

20. Low Bed trailers 3 3 3 3 4 4 4 12 .. 48 

21. Jeeps 10 . 10 10 10 10 10 10 10 
<0 

" 
22. Pick-ups 7 7 7 7 7 7 7 1.25 .. 9 

23. 5 ton truck. 14 14 14 14 14 14 14 2 28 

24. Pumps 14 14 14 14 14 14 14 " 14 

25. Flexible non-spin galva- 5 5 5 5 5 5 5 5 C Ibs. per 250 *Year-wise 
nised. fa them requirement in 

lacs-of feet. 

7430 

1486 

26. Sparc;s 20% of weight ToTAL 8916 tonnes 
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Earth moving machinery 

On recommendation of the Chairman, Main Planning 
Group, D.G.T.D., took up an overall assessment of the demand 
and programming of the produc~wn of earthmovmg equtp
mcnt during the Fourth Plan penod. Thetr report has been 
finalised. The salient features of the report arc indicated 
bclow:-

(1} Value of production of earth moving 
and construction equipment required 
by 1970-71. 

(2) Capital Investment needed to achieve 
this order of production. 
of which foreign exchange. 

(3) Capital investment needed in ancil
lary sector. 
of which foreign exchange. 

(4) l\:faintcnance rcquirl!ments (Rs. crorcs) 

f\·Iain equipment Ancillary 

1966-67 8.3 0.83 
J967-68 12.3 1.23 
1968-69 14.2 1.42 
1969-70 13.8 1.37 
1970-71 11.0 1.09 

Coal washery equipment 

Rs. 66 crorcs 

Rs. 22 crorcs 

Rs. 16.50 crores 

Rs. 5 crores 

Rs. 3. 75 crores 

(Rs. crores) 

Total 

9.13 
13.53 
15.62 
15.17 
12.09 

The detailed requirements of coal washcry equipment are 
indicated in the Interim Report of the Working Group. A 
staLcmcnt of washcrics which arc in operation or under ron. 
struction or proposed to be installed by I 970-71 are detailed 
in Annexure IV. The number of ne\\' washeries planned for 
the pnhlir sector in the Fourth Plan is 15. This includes Kar
gali extension, Kathara. Gidi and Sawang orders for which 
ha,·e hcl:n placed. The new \vashcries requiring plant and 
machinery is thus reduced to II. TISCO is expanding· its exist
ing washcry and setting up. a new washery. Thus the total 
number of new washeriCs which have to be considered for 
placement of orders on new parties is 13 (NCDC I I and TISCO 
~). The NCDC has already placed an educational order for 
four washerics on the HEC. Accordingly maximum number 
of new washcrics that may tie further available for placement 
is reduced to 9. 

The units licensed for the manufacture of washery equip
, mcnt in the pri\'atc sector are: 

(I) MrNally Birds Engineering Co. 
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(2) Britannia Engineering Co. 
(3) Tata Robins Fraser. 
(4) Argent Engineers Ltd. 

Their total manufacturing capacity when in full production is 
estimated at 5.5 washery plants per annum. This together 
with the capacity with H.E.C. including CMMP, Durgapur 
would be considerably in excess of requirements and it may 
be necessary for some of the above units to diversify their pro· 
duction. To avoid idle capacity on one hand and over diversi
fication on the other hand leaving inadequate capacity for 
washery equipment, the Working Group recommends that the 
requirement of individual washeries may be tied up at the 
earliest with the manufacturing programme of HEC and the 
existing· units. One of the main difficulty in placing orders 
with indig·enous sources so far has been their inability to pro
vide cyclone washeries of Dutch State Mines (DSM) design 
preferred by NCDC. The Working Group hopes that the 
question of manufacture of suitable cyclone washers will be 
satisfactorily sorted out to avoid expenditure of foreign ex
change on the import of complete washery equipment from 
abroad. HEC is expected to finalise shortly a collaboration 
agreement with Poland for the production of 4 Nos. washcries 
for which it has secured an order. It is hoped that arrange
ments for the manufacture of cyclone washers of suitable design 
will also be finalised by them soon. They are also negotiating 
with Poland for setting up a design and technical bureau to 
enable HEC to design and coordinate supplies for a ·w.:tshcry 
plant and take it up on a turnkey basis. It is expected that 
these steps would enable HEC to manufacture and supply 
washcry equipment on a sustained basis. 

A wide variety of equipment is needed for coal washcry. 
Their details have been circulated with the Interim Report. 
The increase in washerics capacity during the Fourth Plan is 
expected to he of the order of about 20 million tonnes of input. 
Broadly, the requirements of washeries may he taken as l} 
washerics per annum by 1970-71 to increase to about 2 washe
ries per annum during the Fifth Plan. No further capacity 
however needs to be licensed for coal washcries equipment 
during the Fourth Plan. 

Drilling rigs 

(a) Core Drilling (Diamond) Rigs 

Core Drilling Rigs, while penetrating any strata rcrover 
a continuous core of rock or ore _Jvhich is brought to the sur
face analvscd and measured to determine the mineral content, 
the size ai1d the value of the vein or deposit located. They arc 
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used for prospecting and for drawing sub-surface contour maps. 
These can be used with the primemover either as diesel engine 
or electric motor or compressed air·drive. They can be either 
skid-mounted or otherwise as required. 

The licensed capacity for core Drilling Rigs along with 
their pmduction in 1963 is indicated below: 

Name of the finn 
and collaborator 

I. Garlick & Co. 
Ltd. Bombay 
(No. collabora-
tion). 

2. Voltas Ltd. 
Bombay (in col-
laboration with 
Joy Manufactu-

Type of drilling 
equipment licensed 

Core Drills calyx type 
2 .. to 6"' dia hole, 500' 
to !000' depth. 

(a) Core Drill (No. 7) 
13/16,.. to 2l"' dia. hole 
& upto 500 depth 

ring Co. of USA). (b) Core Drill No. 12) 
13/16" to 3" dia. & 
upto 1350' depth. 

(c) Core drill (No. 22 
HD and 22 SHD) 
13/16 to 3 .. and upto 
4000' depth. 

(d) Core drill (No. 45 
& 30) 3"' dia. hole and 
upto 5000' depth. 

(e) Hand opera ted 
drills upto 300 depth. 

3. Christiansen (a) Cored rill model34, 
Long year (P) 1-15/16'" dia. hole x 
Ltd. Bombay 1400" d('pth and 5"' 
(in colla bora- dia. >~ 275' depth. 
tion with Chris-
tianscn Dia- (b) Core drill model 
mood of France 38, 1-15/16' dia. hole 
and B. ]. Long X 2800' depth and 3" 
Year of USA). dia. X 275'. 

4. Killick Nixen & Core drill It dia. 
Co. Ltd. Born~ 3000' depth and 3" 
bay (in collabo- dia. X 400' depth. 
ration with 
M/s. English 
Drilling t."quip-
ment Co. of 
U.K.) 

Capacity 
,---..A..--~ Production 
By Nos. Value (1963) 

(Rs. Lakhs) (Rs. Lakhs 

18 3 3.32 

I 
120 

120 

60 130 46.67 

J 

20 

600 

I 

l 40 49 25.46 

i 
J 

25 20 Licensed 
on 28-4-64 
not yet in 
productioin. 

There arc 4 units which are licensed of which 3 are in 
production so far. Total value of production for these 3 
tuuts 111 l'IG:I was Rs. 75.65 lakhs against a licensed capacity of 
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Rs. 265 lakhs for the 4 units. The production is expected to 
pick up rapidly during the current and the coming years. 

(b) Well Drilling Rigs 

Only one unit namely M/s. Reliable Water Supply Com
pany, Lucknow is so far licensed to manufacture these drilling 
rigs as per the following details: 

(i) Reverse circulation 16" to 60"' dia. I 

(ii) Reverse circulation 12" to 30" dia. 
hole up to 500' depth. 

hole up to a depth of 600'. ~ 

(iii) Reverse circulation up to 8" dia. 43 Nos. 

Rs. 65 Lakhs. Licen
sed 9th August 1963 
and likely to go into 
production before 
end of 1964. 

hole X 350 ft. depth. 
{iv) Direct Rotary 6'"' dia. X 1500' depth ! 
(v) Percussion drill 8" to 15" dia. up to j' 

a depth of 700 ft. 

(c) Oil Drilling and Prospecting Rigs 

In addition to the above drilling rigs are those required 
for Oil and Gas Drilling and prospecting. These Drilling Rigs 
are included in the manufacturing programme of Heavy Engi
neering Corporation, Ranchi, where Oil Well Drilling Rigs 
totalling 5,500 tonnes arc to be produced out of the envisaged 
production of 80,000 tonnes when the plant reaches full capa
city. This would be equivalent to about 50 rigs per annum. 
It has at present order for only 3 Nos. drilling rigs from O.N .G.C. 

The requirement of drilling rigs for different end-use and 
by the different organisations is discussed in the following para
graphs: 

(i) Indian llureau of Mines.-The requirements for drill
ing rigs (for Metalliferrous Mines) have been indicated to the 
Working· Group by the D.G.T.D. and are reproduced below. 
The emire requirement is of Core (Diamond) Drills: 

Details 
Requirement 
during 1965· Phasing Total 
66 and dur- r--·___.A.-~ cost 

ing the Year Q:y. rcqd (Rs. 
Fourth Plan laktu.) 

2 3 4 5 

(a) 3000'/4000' Cap. X 3" dia. 1967-68 1.5 

1965-66 } (b) 2000' Cap. X 3• dia. 8 3.5 
1967-68 4 
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2 3 4 5 

1965-u6 } (c) 1000' Cap. X 3" dia. 22 15.6 
1967-68 21 

1965-66 52 } (d) 500' Cap. X 3" dia. 130 45.5 
1967-68 78 

1965-66 15 } (e) 250' Cap. X 3" dia. 30 6.0 
1967-68 15 

1965-66 :} (f) Air Driven 500' Cap. 12 1.8 
x I!"' dia. 1967-68 

TOTAL 1965-66 75 

1967-68 125 

TOTAL 200 

It would be seen that the Fourth Plan requirements of 
Indian Bureau of Mines total 125 Nos. These have been phased 
for a single vear during the plan i.e., for procurement in 1967-
68. These Can he all met from the indigenous source, but it 
would be desirable to rephase the requirements to spread uni
formly during each year of the Fourth Plan and to tie up with 
the manufacturing programme of the several units. 

(ii) National Coal Development Corporation.-The total 
rcquircmcnls du1 ing- the Fourth Plan are indicated as 
15 Nos. (OIIlpl i'ing of 5 Nos. corr diamond drilling rigs 
with a capacity of 1!;00 ft. depth, 3" dia. and 10 Nos. for deeper 
drilling. These are envisaged to be procured in 1966-67. Some 
phasing of these requirements may be advisable. In addition 
to complete drilling rigs NCDC has indicated a requirement of 
about Rs. 50 lakhs of components and spares during each year 
of the Fourth Plan for the maintenance of its stock of drills 
expected to number 118 by the end of the Third Plan. 

(iii) National Mineral Development Corporation.-Thc 
stock of drills expected to he held by the NCDC by the 
end of the Third Plan is anticipated as 29 Nos. and further 
requirements during each year of the Fourth Plan (excluding 
deep hole blast drills which can be met by indigenous produ· 
cers of drills) have been indicated to us as 16 Nos. per year 
totalling 80 :\os. during the Fourth Plan. 
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Irrigation 

Drilling rigs for agricultural sector.-The Working Group 
on inter~relationship between agriculture and industry has esti
mated the demand for well-drilling rigs as 400 Nos. with year
wise requirements as indicated below: 

Rigs already Additional rigs 

Year Total requirements available in required during 
of rigs the previous the year 

year 

1966-67 272 200 72 

1967-68 345 272 73 

1968-69 417 345 72 

1969-70 489 417 72 

1970-71 560 489 71 

ToTAL 360 

Taking into account about 20 per cent for replacement of 
the existing rigs including spares. the total requirements have 
been estimated at 400 divided into the following categories: 

(a) Core diamond drilling rigs 30 Nos. 

(b) Direct rotary . 90 Nos. 

(c) Reverse· circulation rotary 90 Nos. 

(d) Percussion 130 Nos. 

(c) Rotary cum percussion 60 Nos. 
------

400 Nos. 

The Working Group has assumed an average price of Rs. 1.5 
lakhs per drill i.e., totalling R.s. 600 lakhs and R.s. 120 lakhs 
per annum. With the slow development of manufacture of 
these drills in the country, the Working Group had placed the 
imported components at R$. 510 lakhs. 

The Irrigation Adviser in the Ministry of Food and Agri
culture was also consulted regarding the assessment of rigs for 
well drilling. We were informed (on 27th July 1964) that 

4-7 M of I & S/65. 
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based on a conference of State Engineers and Administrators, 
their requirements would be: 

(l) Core diamond drilling rigs. 17 Nos. 

(2) Direct rotary rigs 133 Nos. 

(3) Reverse circulation rotary 6 Nos. 
rigs. 

( 4) Rotary-cum-percussion 3 Nos. 

(5) Percussion 150 Nos. 

ToTAL 309 Nos. 

In view of the emphasis on minor Irngation for quick aug~ 
mentation of agricuhural production, we have assumed that it 
would be desirable to plan a capacity of 400 rigs as it would 
be preferable to have some built-in extra capacity for meeting; 
the demand for an item of this importance. 

Of the total, the requirement of core (diamond) drilling 
rigs is !H> Nos. VVith regard to the requirements of the well 
drilling rigs (other than core drilling) the requirement during 
the Plan would be 370 including replacements (Ney,·eli Lignite 
Corporation would also require about 10 drilling rigs of this 
type during the Fourth Plan). 

It has also been observed that within the total numbers 
of drilling rigs required, there is considerable divergence in 
the requirements of different categories of drilling rigs as indi
cated by the Working Group on Inter-Relationship of Agritul
ture and Industry and the Irrigation Adviser. It is felt hy us 
that the manufacturing programme of the existing producer 
and the new capacity is likely to have flexibility to meet any 
shift in demand from one to the other type. 

:\t present, there is only one company, namely Mjs. Reli
able Water Supply Service of India Limited which has been 
licensed for the manufacture of well drilling rigs. Its licensed 
capacity is 43 Nos. per annum. They had an existing factory 
where th~y were producing drilling rigs in the past on small 
scale basts. They are expected to commence production on 
large scale before the end of 1964. The progress of the unit 
needs. to be carefully watched. . New capacity (preferably by 
dtvcrstficatton of the manufacturmg programme of one of the 
reputable units producing drilling rigs of the other types) 
should be created or m case there ts no ready response capacity 
in a new unit to the extent of 50-60 rigs per annum has to be 
established as early as possible. 
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The total investment at approximately I :2 investment/ 
output ratio (due to a considerable portion of parts being 
bought-out) is estimated at Rs. 50 lakhs of which about Rs. 20 
lakhs imcstment may be assumed to be made by 1965-66. The 
rest of the investment of about Rs. ~0 lakhs will have to be 
made during the Fourth Plan. 

The maintenance import requirement may be assessed at 
approx. ~0% of the value of output i.e. at about Rs. 20 lakhs 
per annum. 

Oil and Nat ural Gas Commission and Oil India Limited 

The basis of the assessment of the requirement of drilling 
rigs has been indicated in our Interim Report in paragraph 
G.G, 6.7 and 6.8. 

In order to achieve its drilling- target of about 2.38 million 
metres during the Fourth Plan, it will be necessary for ONGC 
to keep 50 rigs in continuous operation throughout the Plan 
period; in addition another 15 rigs will be required in reserve 
on assumption of a rig circulation coefficient of I: 1.3. At pre· 
sent, 0-:\IGC owns 43 rigs as per following details: 

Category 

A 

B 

c 

Capacity 

About 5000 metres 

About 3000-~ ~200 metres 

About 2400 metres 

No. of rigs 

13 

14 

16 

43 

Of these, the 'C' category rigs are operating at present only in 
Gujarat. The 'B' category rigs are oper<lting both in Gujarat 
and other regions while the 'A' category rigs are operating in 
areas other than Gu jarat. 

The ONGC has alread, placed orders for 6 more rigs 
making a total of 4!1. Out of these 49, 14 rigs which are already 
worn out or likely to be worn out in the ncar future will have 
to be replaced. This deficiency of 14 rigs as pmposed to be 
made good by importing 10 new rigs and by re~conditioning 4 
rigs out of the useful parts and assemblies, which would be 
written off. Thus, a net of 10 new rigs will be required in 
replacement. 



28 

The category-wise requirement of rigs before the com
mencement of the Fourth Plan is desired by ONGC to be as 
hPlow: 

Category A 33 Nos. 

Category B 19 Nos. 

Category c 13 Nos. 

TOTAL 65 Nos. 

-----
The total number of rigs to be, therefore procured before 

the commencement of the Fourth Plan period is 65-49+10=26 
Nos. 

The following tentative financial provision has been kept 
in by the ONGC for the procurement of 26 drilling rigs and 
other equipment. 

8 Nos. with 8. drilling capacity of up to 3400 metres 

18 Nos. with a capacity up to 5000 metres . 

Re-conditioning of 6 worn out rigs (4 deep and 2 
structural rigs). 

Spare assemblies for old rigs 

2 off-shore rigs and equipment 

TOTAL 

Say 

Rs. 104 lakhs 

Rs. 414 lakhs 

Rs. 36lakhs 

Rs. 65 lakhs 

Rs. 250 lakhs 

Rs. 899 lakhs 
Rs. 900 lakhs 

In addition to the existing 4 structural rigs ONGC pro
poses to obtain 4 more structural rig·s so that during the Fourth 
Plan period it will have 8 structural rigs. Out of these 8, 6 rigs 
are expected to be in operation and to drill about 92 wells 
during the Fourth Plan period. It also proposes to procure 15 
additional work-over rigs and 50 drill stem testing sets. 

The entire requirements of about 30 additional rigs are 
indicated for procurement before the commencement of the 
Fourth Plan. ]t would be necessary to take action for the 
importjindigcnous manufacturejre-conditioning of rigs imme
diately. Some thought, however, needs to be given for re-phas
ing the r'-'quiren1cnts which may he advantageous both from 
the point of view of ONGC as well as the suppliers. 

The Heavy Machino Building Plant at Ranchi has made 
a provision to include 5,500 tonnes of drilling rigs in a total 
production of 80.000 tonncs per annum. This may be equiva
lent to about r,o ng-s per annum. Discussions have already 
taken place between the Heavy Machine Building Plant at 
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Ranrhi and ONGC as far back as July 1963 as a result of 
which the HEC is understood to have obtained necessary docu
mentation for BU 75 drilling rigs of Russian design. The 
HEC is in an immediate position to execute the structural work. 
Items like engines, pumps, generators etc. could be procured by 
it from other indigenous firms. In view of considerable expense 
incurred by HEC in procuring documentation for BU 75 which 
may not be put to usc it is keen to ask for documentation and 
take up manufacture of drilling rigs of ONGC after placement 
of firm orders. It is understood that orders for 3 Nos. drilling 
rigs have now been placed with HEC but the ONGC is reluc
tant to place further orders till it is satisfied with the perform
ance of 3 rigs when supplied by HEC. As the manufacturing 
capacity has been set up by HEC at such heavy investment 
and since it has available with it the technical know-how, docu
mentation and even supervision by Russians the Working 
Group does not share the views of ONGC and recommends 
that orders for their entire demand should be placed with HEC 
who could then firmly programme a phased manufacture ol 
these rigs. Even after placing of order for entire demand of 
ONGC there will be substantial surplus capacity left with HEC. 
It is recommended that they should take immediate steps to 
investigate manufacture of alternative items so as to utilise 
their manufacturing as fully as possible. The Working Group 
is of the view that immediate steps may be taken to tie up the 
requirement of ONGC with the manufacturing programme of 
HEC. 

The requirement of Geological Survey of India for core 
(diamond) drilling rigs for the Fourth Plan desired to be pro
cured at the commencement of the Plan are: 

Capacity up to 500 ft. (4 x type) 

" " 
750 

" 
tOOO 

" 
ToTAL 

10 No.s. 
8 Nos. 

12 Nos. 

30 Nos. 

Core (Diamond) Drilling Rigs 

f t i~ seen from the alH)\'e assessment of demand that the 
largest demand is that for core (diamond) drilling rigs which 
would tot~l for the Fourth Plan period approx. as helow: 

lndian Bureau of Mines 
NCDC 

125 Nos. 
15 Nos, 
80 Nos. 
30 Nos. 
~0 Nos. 

NMDC 
Minor irrigation 
G. S. I. 

There would he son.1c 
State and Private Agencies. 

280 Nos. 

additional requirement from the 
The requirement of core drilli~1g 
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titm •er)} /rave to b<c f>aid to ~"'·"'t the sllpp})' of ttet(\s 
W>'to ~1l~i(lC3, genUatol~, pull1ps etC. and compoU~I\t~ 
<ll)d ~r~\):J:~ reqqiJeil in lar~e '}\l'innities a.orl zo elft::ct 
riO~- ch,·t!:v:.i\lt·,\\ifln d<::s\t·ed. 

)lod:. Driltil•g 
In ad-d\''"" to the al,<>ve l]riW. ~uhst~nt\a~ ·cilpon·i~v h~, 

l;e<•fl fiGt(Cd lor (OCi'.. U'i\\~ which COIJ)d IJe both electtiC ~S 
rvell "' puewMa\ic ~~~"' ,,,.., >J><·d in mininl'!, a~ -well a.1 i<>~ 
stKb Dd1et purposes- a~ cotH..t."tW.:\),,n ,gnd roarl building etc. 
Tn"- liren,cd pr»itim< regaf<ting tlr" r<;c\;, drilh <s jlJdicnted 
o<-k'". Jt i< t~l>r.>:u,d that this '"'P~<ity would be !Jy and I;W&"
~de<t<><>te, 
~-----...r-~--~ 

N:ut}~ t)f ~e- T}'PC' Specification l,i.c~~:t"'~~ N<nne oi R.e:rtJ:arl:·i 
nrm '>:.dp,rwtr forefgn. 

cotl'J.b<:>'r21:tor 

~--------------------------~~-~ 3 4 5 6 
----------4R"o~r"-k--------------~----~--------~ 

M/$. Cm'l.<,.n.\\- DI-W (p!le(J. '3'21~ Rod.: DtiH (Dry) 396 NfY.!i, Consoli&- t"Q praduc-
O.<Hed . mMic opc-t- .2:l5 ,, ,, 15»:d P..a. .-1tr-d I!nctmr tion 

Ptt(.oum«(\e ".te-d} 321" ·" ~· (V1t~t\ Rtic 'foo-l 
Tool Co. of 2t5 ,. (Dry) C.O.(L\>. 
I~di> !.td. 

\\0-W..\:{i'o.J 
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2 3 4 5 6 

Demolition 80 Nos. 
Tools Feed 
Legs. 

p. a. 

M/8. Holman Cock (i) Holman Rock 600 !'los. Holman llros ln Pro-
Climax Co. Drills Drills Models P• a. U.K. duction 
Ltd. Calcutta Silver 3/30 

(ii) SL-9D 
Air Legs (iii) Holman Cli-

max 
Air Legs 
36 "Feed 
52 " Feed 120 Nos. 

P· a. 
~·!/s. Kirloskar Rock (i) Rock Drills 180 Nos. M/s Broom- In produ-
Pneumatic Ltd. Drills CB-250 p. a. wade, U.K.· ction 
Co. Poona 30/10 lbs CB·600 

Rock 180 Nos. 
Drills 

45/50 lbs 
P· a. 

M/s. Atlas Rock (i) Rork Drills 720 Nos. M/s. Atlas Co- Do. 
Cor.co (!) Pvt. Drills RH659 4 " p. a. pea, Sweden. 
Lu. Poona. RH658 4L 

Pu'!hers (ii) Pusher Leg 300 Nos. 
BMK62 P· a. 

M incrals other than Coal 

Requirement of tnachinery and equipment for mining industry, 
other than coal. 

The most important programme in this Held would be 
with that of iron ore. The other minerals are: limestone, 
bauxite, copper. lead and zinc ore, manganese, chromite elc. 

hon Ore.-The Third Plan envisaged a capacity target of 
32 m. tonncs. and a production target was lixcd in the context 
of the requirements of the steel programme which was esti
mated at 10 million tonnes and an export target (without tak
iug into account exforts from Goa) of 10 million tonnes. As 
against this target o 30 million tonnes, current estimates place 
the prnduction in I965-6f) at about 22 million tonnes. The 
shortfall will be due partlv to delay in the implementation of 
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steel expansion programmes and the demand for the steel 
industry not materialising as originally envisaged and partly 
due to the export programme not going according to schedule. 

For the Fourth Plan, the Committee of Secretaries recom
mended a target of 25 million tonnes for export, though for 
the purposes of plannin~· mines, as well as the transport and 
port facilities. a figure of 30 million tonnes was kept in view. 
This target of 25 million tonnes is inclusive of the exports from 
Goa which is currently running at between 5 and 6 million 
tonnes. The main sources from which these 25 million tonnes 
are to be drawn are: 

Kiriburu 2 m. tonnes 

Bailadila 4* 

Tomka. Daiteri 2 
" 

Goa 6 

Bellary-Hospet 5 to 7 , 

19 to 21 

*{To be later increased to 6 m. tonnes 
on diversion of supplies from Kiri
buru to Bokaro.) 

The balance is to be obtained from other minor deposits. 
Although the World Bank is in favour of more modest target 
of export of 18.20 million tonnes, it may be advisable for the 
purpose of making provision for machinery to go on the basis 
of higher targets. 

Besides the requirements for export, the Planning Group 
on Minerals other than coal and oil, had estimated the require· 
mcnts of iron ore for the steel programme at 35 million tonnes 
by 1970·71. In this case also, there is a possibility of steel tar
get being somewhat modified which would affect the iron ore 
requirements. The Working Group, however, feels that in 
view of the considerabl~ time lag between supply and installa· 
tion of machinery and the achievement of full rated produc
tion of iron ore, and to ensure continued increase of production 
during early 5th Plan, it would be advisable to take into ac· 
count the more liberal estimates and capacity which may 
therefore be assumed at about 60 million tonnes to be estab
lished by 1970-71. 

The. r~vis~d rt~~~ucmen[ or macnmery tor iron ore pro
gramme ts mdtcatea 111 Annexure IV. These may be categori~ 
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sed as below. (Drills and compressors have been left out as 
these have been taken into account earlier). 

Requirements for the plan period 

Items of machinery 

I. Earth moving and a1lied equipment: 

(a) Ripper-cum-bulldozer 250-
350 DBHP 

(b) From end crawler tractor 
loader 

(c) Rear dumpers__..:.30-35 tons. 

(d) Rear dumpers-10~15 

(t) Electric shove14.5 cu. fr. 

(f) Diesel shovel 2. 5 cu. ft. 

" 

(g) Motor grader 12' blade 

(h) Road roller capacity 10 tons 

(i) Mobile truck mounted crane 
cap. 10 t. 

(j) Truck trailer cap. 30 tons 

(A:) Truck trailer cap. 45 tons 

II. Iron ore dressing handling 
and conveying equipment (as 
per cletails in Annexure VI). 

(Rs. Lakhs) 

Nos. Total requi1·ements during 
the plan period 

36 

10 

104 

33 

22 

10 

5 

7 

4 

4 

5 

108.00 

20.00 

354.00 

66.00 

308.00 

40.00 

5·00 

4.20 

7 .oo 
8.00 

5.00 

Rs. 925. 00 1akhs 

1,250.00 

Limestone.-The quarrytng capacity ·for limestone is 
expected to rise from about 25 million tonnes at the end of 
the Third Plan to about 60 million tonnes at the end of the 
Fourth Plan. Details about the specific type and quantity of 
equipment required for this programme could not be obtained. 
As bulk of limestone woulp be required for cement ind1.1stry of 
say unit capacity of 0.2 million tonnes, full mechanisation 
would not be possible in all cases. Nevertheless the require
ments of earthmoving, dressing, handling and conveying equip
ment would be substantial. 

Bauxite.-The requirement of bauxite is likely to increase 
front about 0.5 million· tonnes to 1.0 million tonnes. The 
requirements in this case also would be largely earthmoving· 
equipment along with dressing, handling and conveying equip
ment. 

5-7 M of! & S/65. 
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Copper Ore.-Apart from the development programme 
already in hand at Khetri the main activity_ and investtnent 
would be in regard to Kolihan and Rakha mmes (to augment 
capacity by l million tonnes) whose requirements have been 
listed in Annexure VIII. The requirements comprise a num
ber of common items such as earthmoving equipment. drills. 
compressors, motor generators, conveyors, crushers etc. The 
more specific items are haulage cars, service and haulage loco· 
motives, skip loaders loaders, cages, hoists. These items are 
stated to be somewhat similar to those used for underground 
coal mining. As the requirements are not large and as CMMP. 
Durgapur. will have substantial surplus capacity, the Working 
Group suggests that NMDC should discuss their requirements 
with details of specifications and phasing etc. with CMMP, 
Durgapur to enable the latter to supply their requirements. 

Lead and Zinc.-In addition to the development of mining 
at Zawar the production of lead and zinc metals is expected 
to be based mainly on imported concentrators. 

Lignite.-It is proposed to mine 7.0 million tonnes of lig
nite in a second mme at Neyvcli to be developed during the 
Fourth Plan. The requirements of machinery are already listed 
in Annexure IV and comprise mainly of' earthmoving machi
nery, drilling equipment and conveyors. 

Categories of Equipment 

It would be seen from the description of equipment required 
for mining of minerals other than underground coal that the 
equipment would broadly fall under the following categories: 

I. Earth moving. 

2. Drilling. 

3. Size reduction machinery. 

4. Washing, screening and vibrating equipment. 

5. Conveyors. 

Earth Moving and Drilling Equipment 

Items (I) and (2) have been covered earlier in the report. 
Earth moving equipment is also required in a number of other 
fields such as dam construction, road building and construction 
work, site levelling for industrial projects etc. it is not intended 
to make any specific recommendation. The Working Group 
would however hke to mentiOn that the earthmoving industry 
has yet to be developed and early steps need to be taken that 
the requirement of mining industry i11ler-alia others are ade
quately met. The requisite ancilaries for this industry would 
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also need to be developed simultaneously. The other cate~ro
ries of equipment are discussed below: 

Size reduction Machinery 

These constitute mainly (a) ball mill and tube mill (b) jaw 
crushers (c) hammer mill (d) gyro or cane crushers and (e) 
roll crushers. 

A list of important producers in this fiei<J is given below:-

1. HEC, Ranchi 

2. '!1.•1/s. A.C.C. Vickcl"$ Babcock Pvt. Ltd. 
Durgapur, \Vest Bengal. 

Ball mills, hammer mills 
and roller crushers. 
Jaw crushet-s double rotor 
hammer crusher. 

3. i\•fcNally Bird Eugg. Co. Ltd. Chartered Jaw crushers, roll crushers 
Bank Building, Calcutta. cone crushers. 

4. Utkal Machinery Pvt. Ltd. P.O. Box ·!7; Jaw crushers. 
Rourkela, Orissa. 

5. International Combustion (I) Ltd. Park Raymond roller mills. 
street, Calcutta. 

G. Marshall Sons & Co. Ltd. 33/1, Netaji Jaw crushers. 
Subhas Road, Calcutta. 

7. Sayaji Iron & Engg. Co. (P) LLJ., Chani Jaw et·usher. 
Road, Baroda. 

8· Garlick & Co. Ltd., Hainer Road, Jacop Do 
Ci1·cle, Bombay. 

9. Kusum Eugg. Co. Ltd., 25, Swallow Do. 
Lane, Calcutta-!. 

10. Elecon - Baroda} Crushing equipment as part 
of complete processing and 

II. Tata-Frazer-Robms handling plants. 

Ball mills were included in the original manufacturing 
programme of CMMP. Durgapur, but later the item was drop
ped when it was anticipated that some of the items could be 
produced by the proposed se~ond plant. :While considering the 
scope of supply for Coal Muung Machutery from Durgapur, 
we have taken into account that it would supply ball mills 
aggregating a total tonnage of 240 tonnes for underground 
coal mining. The figure of 23.000 tonnes of anticipated supply 
per annum includes this figure for the ball mills. Ball mills 
are also included in the manufacturing programme of HEC, 
Ranchi. 

This item of equipment is rCqnired for various other indus· 
tries also such as cement plants and ceramic plants etc. and 
is being manufactured by the producers of cement plant and 
other heavy engineering machinery. However, atleast so far 
as the requirements of ball mills for mineral industries are 
concerned it would be desirable to investigate whether the item 
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could more suitably be taken up to be manufactured at CMMP, 
Durgapur, instea\1 of HEC, Ranchi whose capacity for metal
lurgical equipment would be in any case far from adequate to 
meet the demand. This would be, of course, conditional on 
Durgapur Plant having the requisite plate forming and other 
machinin~ and welding facilities for such a manufacturing 
programme as envisaged according to its original project 
report. 

With regard to jaw crushers, the 7 units in the private 
sector understood to have been licensed to produce thts item 
are already indicated above. In our view, the capacity licensed, 
if developed fully and allowed to have the facility to add 
balancing equipment whcne\'er required would be sufficient to 
meet the demand. Attention will however, have to be paid 
in regard to the heaviest types of jaw crushers and to make 
provision for the special steel castings required by the manu
facturers of this item. 

The position with regard to capacity licensed for Gyro 
or cone crushers is not available. An assessment of demand for 
this item specifitally could not he made. Cone crushers would 
be required for iron ore and limestone dressing for steel plants. 
The position regarding demand and creating of sufficient capa
city will have to be examined immediately. 

Hammer mills for usc by various industries and 2 roll 
crush,·rs for coke and coal arc included in the manufacturing 
programme of HEC within a capacity of 3,150 tonnes which 
iuducks roller screens, reversible hammer t·rushers, 2-roll 
crushers and ball mills. The above items of machinery arc 
required for other users also such as cement rlants and arc 
included in the manufacturing prograrnme o private sector 
units for this equipment. 

\Vashing and Screening Equipment 

. An idea of the diverse type. of equipment required under 
th1s head c.all be had from details furmshed for iron ore dres
sing cn.1~hing and screening equipment as per Annexure VIII. 
rhc capacity for the manufacture of these items is existing 

with _washery. man~f~cturers ~s m~ntioned under 'Washery 
Rcqmrcmcnts. HE.L, Ranch! has mdudcd the manufacture 
of roller scn·en 125 x 125 mm. with eccentric discs and roller 
sueening mad1inc (Lwin type) 1 ,G50 mm. Elecon and Tat a 
Fr;1~er Robins h~ve also induclcd this line of equipment in 
Lhcn· manufauunng- programme. The latter w:ould afso be set 

.Lilli.{ up d<'sign and <'ngincering facilities in this field. In the 
~>pinion c_,f tht.· vyorking Group tl_1e design and engineering 
mvoh·ed m manulatturc and l·o-ordmatcd supply of a complete 



plant is a more complicated problem. There would be scope 
for duplicating the <!esign and engineering facilities particularly 
since arising of ore fines and their use will be on a much larger 
scale. There is expected to be an increasing trend to wash 
limestone for use in steel industry. Apart from a total of about 
5 washing and screening plants valued Rs. 12.5 crores for iron 
ores required by NMDC over the Fourth Plan period large 
quantum of equipment will also be required by the steel plants 
themselves for their capti:ve mines. Washing and screening 
equipment will also be required increasingly for limestone, 
stone grits for construction purposes etc. It is expected that 
fuller data will be provided by the Working Group on benefi
dation of ores and minerals. Earlier we have recommended 
that the coal washery manufacturers should diversify their 
production. This would be a suitable range of items for such 
a diversification. 

Conveyors 

(a) Coal Mining Machinery Project, Durgapur, has a pro
dsion to manufacture about 10 to 12,000 tonnes of chain con
veyors. It has not been possil>lc for the Working Group to 
make a prouse estimate of demand for chain conveyors. But 
it was felt that this capacity would suflicc to meet the demand 
of such conveyors from mining industry. 

(b) Belt Conveyors.--Thc demand for belt conveyors as 
assessed fm the mining industry as well as for major users is 
indicated below: 

(i} Underground coal mining at about 2,800 
tonnes along with opencast coal mining. 

(ii) Coal washeries 2 Nos. at about 1,000 tonnes 
por washery including supporting structurals, 
sheds, covers etc. 

(iii) Steel plants. 

(iv) (a) Iron ore mining (NMDC) 
(b) Imn ore mining captive for steel plants and 

other producers. 

(v) Neyvcli Lignite Corporation. 

(vi) Other minerals. . 

(vii) Other major users such as chemical &Fertilisers, 
cement plants paper and pulp, sugar etc. 

TOTAL: 

4,000 tonnes 

2,000 tonnes 

3,000 tonnes 

800 tonnes 

I ,000 tonnes 

I ,000 tonnes 
I ,000 tonnes 

6,000 tonncs 

say, 20,000 tonnes approx. (without belt). 
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CMMP, Durgapur, has a provision . to produce 2~,48_7 
tonnes of chain and belt conveyors of wh•ch 50% capacity IS 
expected to be used for belt conveyors. It is .further n~ted that 
the trend is to use belt conveyers of greater widths and It sh_ou!d 
be possible, therefore, for CMMP, Durgapur to produce wnhm 
its ,overall plant capacity over 12,000 tonnes of belt conveyors. 

We have also been furnished with the licensed capacity 
for belt conveyors by the D.G.T.D. as per Annexure IX. It 
would be noted that the total licensed capacity for conveyors 
aggregates a value of Rs. 764 lakhs. It is understood that over 
70% of this capacity could be assumed for belt conveyors, which 
would approXImate about Rs. 530 lakhs. On the basis of dis· 
cussions with the representative of D.G.T.D. it was agreed 
that we may safely assume a figm·e of Rs. 400 to Rs. 450 lakhs 
(\vithout belt) worth of belt conveyors capacity to materialise 
in the private sector in the latter par't of the Fourth Plan 
period. It was also agreed that assuming a value of about 
Rs. 4,000 per tonne the capacity likely to materialise in the 
later half of the l'lan period in the private sector would amount 
to over 10,000 tonnes of uelt conveyors. 

The total capacity for belt conveyors thus, w.ould be over 
20,000 tonnes and would be adequate to meet the demand for 
this equipment as envisaged. It takes into account that some 
of the units which have been licensed for a very small capacity 
would only be catering to specialised demands for engineering 
and chemical industries. It was noted that Elccon Engineering 
Company which specialises in coal handling plants and is 
already licensed to produce conveyors worth about Rs. 120 
lal<.hs may be shortly permitted to expand its capacity for belt 
conveyors to Rs. 250 lakhs. It should be, therefore, possible 
for this industry to meet inlrr·alia the demand for the belt 
conveyors for thermal plant as well. 

Investment in creating capacity for mining and d1·illing 
equipment 

The main investment in the sector of mining machinery 
and drilling ngs would be against the following: 

(a) Spill over of expenditure of CMMI', Durgapur. 
(b) Setting up of a design and engineering bureau for 

coal washing and other similar equipment. 

(<) Spill over and expansion of Tat"·Frazer·Robins. 
(d) Expansion of Elecon. 

The spill over of expenditure of CMMP, Durgapur, is 
indicated at Rs. 2.4 crores of which Rs. 2.2 crores would be 
the foreiJI.ll cxchanl!c. There will be an additional spill·over 
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on township of about Rs. 1.5 to 2 crores. It is likely that the 
art ual spill over may somewhat exceed this figure. No cost 
estimates of the design and eng·ineering bureau are at present 
a\'ailable. As these would be mainly the expenses for setting 
up an organisation and not for creating manufacturing facili
tiC:'s excepting marginal, in the existing HEC plants, it is 
expected that the expenses on this bureau n1ay not exceed 
about Rs. 2 n·orcs. In case of Tata-Frazer-Robins the autho
rised capital is Rs. 1 crore. The Company may complete its 
investment programme of this order by 1965-66 but a provision 
for further expansion along with the expansion of Elecon 
may be of the order of about Rs. 2 to 3 crores. Thus the total 
figures would amount to about Rs. 8 crores. The figures of 
total investment taking into consideration a lafge number of 
industrial units in the private sector (excluding that required 
for earth mm·ing and electrical equipment) may be taken of 
the order of about Rs. 15 crores. This would include invest· 
ment required in creating additional capacity for well drilling 
equipment, cone crushers and probably some of the specialised 
items of ore dressing and screening plant. About 50 per cent 
of this investment may he the foreign exchange component in
cluding lump sum payments etc. for technical collaboration and 
know-how. Of Rs. 15 crores, about Rs. 6-7 crores would be 
the investment in the Public Sector. 

Raw Material 

It has not been possible to assess the requirement of raw· 
material for an industry covering such wide scope. It would 
he, however useful to indicate the requirement of raw-materials 
[or the major unit in this industry namely CMMP, Durgapur. 
The requirement of in1ponant raw-materials available from 
the indig·cnous sources are indicated in the following table: 

Item Years 

!965-66 1966-67 1967-68 !968-69 1969-70 1970-71 

2 3 4 5 6 7 

:Mild Steel Mer .. 10,000 15,000 22,000 31,000 35,000 35,000 
chant Section tons tons tons tons ton tons 

Pig Iron 5,500 8,400 12,100 16,800 19,400 19,400 
tons tons tons tons tons tons 

Coke . 1,400 2,100 3,000 4,200 5,000 5,000 
tons tons tons tons tons tons 

Scrap-Iron 3,000 5,000 8,000 10,000 12,000 12,000 
tons tons tons ton.& tons tow 
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2 3 4 5 6 7 

Ferro alloying 120 150 200 250 
elements. tons tons tons tons 

300 300 
tons tons 

Steel Tubes 600 I ,000 I ,200 I ,800 2,000 2,000 
(seamless E. R. W.). tom tons tons tons tons tons 

Non-ferrous 100 200 250 300 400 400 
elements. tons tons tons tons tons tons 

Paints 10,000 20,000 40,000 60,000 
litrcs litres litres litres 

70,000 80,000 
litres litres 

Timber for pattern 
making and cu. m. 2,000 
packing. 

2,800 4,500 7,500 7,524 7,524 

A furlher list of items of raw materials and components 
which would be partly available from indigenous sources and 
partly imported is also given below: 

Items A.pprox. Value in Lakhs of Rupees 

1965-66 1966-67 1967-68 1968-69 1969-70 1970-71 

Alloy Steel 25 
(including 
Steel). 

Ferro-alloying 5 
elements. 

Ball and Roller 25 
Bearings. 

Cutting Tools 20 

Flam~proof electri- 30 
cal motam and 
controllers. 

Hydraulic coupHngs, 8 
fittings etc. 

Lubricating pumps 5 
and elements. 

Measuring & Scien- 5 
tific instruments. 

30 

6 

30 

20 

35 

10 

6 

6 

35 

8 

40 

25 

40 

10 

6 

8 

40 

10 

50 

25 

45 

12 

7 

8 

45 

12 

50 

30 

50 

15 

7 

8 

50 

12 

55 

30 

60 

15 

7 

8 
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Technical and non-technical personnel 

As in the case of raw materials, in this case also it would 
be possible only to indicate the strength of technical and non
technical personnel for the major unit in the industry i.e., 
CMMP Durgapur: 

Category 

Engineers & Tech
nicians. 

Non-technical 
staff. 

Skilled Labour 

Unskilled & Semi skilled 

Temporary 
(construction) 

Power Requirement: 

As an 
1-10-64 

400 

A"i per 45,000 tons 
capacity 

550 

1,029. (Including admini- 430 (Excluding 

}1.305 

486 

3,220 

strative & Ac
counts) 

3,·HI 

4,391 

Admini
strative & 
Account's 
Staff. 

The power requirements of CMMP, Durgapur, are also 
given below: 

Item 

Installed capacity 

Load Peak 

As on 1·10-1964 

18,000 KW. 

5,000 KW. 

At full production 
stage 

37,490 K'IV. 

18,.100 KW. 

SUMMARY AND CONCLUSIONS 

(i} The indigenous capacity for the manufacture of coal 
mining machinery would be sufficient to n1eet our require
ments during and at the end of the Fourth Plan period. On 
the other hand, the manufacturing capacities established in 
the major public sector project namely Coal Mining Machinery 
Project (CM M 1'), Durgapur, will he in excess of the demand 
and will need to be divenificd. A welcome feature is to divert 
about 7,000 tonnes of capacity (out of a total capacity of 45,000 
tonnes) for washery equipment. (It needs to be examined 
whether this allocation oof capacity is on the high side}. The 
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possible products which may be taken up by the CMMP, Durga
pur as part of this diversification are: (a) re-inclusion of the 
production of ball ntills (and it should he excluded from the 
manufacturing programme at HMBP, Ranchi), (b) electrical 
items like flame proof motors particularly of the integral type, 
gate-end boxes etc. should be produced at CMMP, Dur~apur, 
making usc of its existing foundrr and matching capacity (c) 
production of items of machinery, sreci!ic to the copper mining 
which is of similar natme to that o under-ground coal mining. 

(ii) There is need to create additional capacity for drilling 
rigs fur tube wells to the extent of about 50 to 60 drilling rigs 
per annum. This may be either carried out preferably by 
diversification of the production programme of existing pro. 
ducers or by diverting the surplus capacity for the production 
of drilling rigs for oil drilling in HEC. Ranchi, if technically 
feasible. 

(iii) The requirement of \>arious kinds of drilling rigs 
seems co have been bunched by the u,er organisations for pro
curement in the course of one or two years during the Fourth 
Plan period. This should be properly phased as to give due 
weightage to the indigenous manufacturing programme. 

(iv) ONGC should be persuaded to place orders for its 
entire requirements of drilling rigs with the HEC, R'.nchi, 
which may then plan its production programme to suit ONGC. 

(v) The progTess of the earth moving industry is very vital 
to the 111ining prog•·amme and due care should be taken to 
ensure that the industry inter alia meets the needs of mining. 
Due attention •weds to be given to the development of ancil
lary industries for earth movlng equipment. 

(vi) The position regarding the demand for cone crushers 
and creating of sufficient capacity for this item will have to be 
examined immediately. 

(vii) Coal washcry manufacturing by HEC should be on a 
sustained basis. II should strive to procure manufacturing 
licence for DSM cyclone as early as possible and it should also 
expedite the scuing up_ of Desi~ ~nd Engineering Bureau for 
washery and alhcd J>rDJects wh•ch •• under consideration . 

. (viii) Th~ co_al v:ashery manufacturers should diversify 
theu productiOn m v•ew of substantial excess capacity. They 
may tal;e ~p the manufacture of washing, screening and vib
ratmg equ•pment for ore drcssmg for all minerals. 
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(ix) The capacity for conveyors likely to materialise would 
be sufficient to meet the demand during and at the end of the 
Fourth Plan period. 

(x) The total investment in the industry for manufacture 
of mining and drilling equipment would be of the order of 
Rs. 15 crores of which about Rs. 6 to 7 crores may be the invest
ment in the Public Sector. Further, the foreign exchange com
ponent of Rs. 15 crorcs may be about 50%. 

(xi) It has not been possible to make an assessment of the 
requirement of raw materials, technical and non-technical per
sonnel and the power requirements. However, these have been 
indicated for the major plant namely CMMP. Durgapur. 



ANNEXURE l 

Brt<Zk up af productiOit slatistics sector wise and according to the method of working 

{Figures are in million toanes) 

1961-62 1962-63 1963-64 1964-65 1965-66 \9G6-G7 \967-68 1968-69 1969-70 1970-71 

2 3 4 5 6 7 6 9 lO 

'T ABt.}. .. A.~uU>r .. ..._,i..u ProdtJCtWn Figuru: 

N. C. D. C. Ltd. 6.05 8-43 9-01 u.oo 13.78 21.4{) 35.0(} 46.06 56.21) 66-15 
Singarcni 2.83 3·23 3.47 4.5() J . .51) 6.5{) 7.5{) 8.50 9.1j(J \0.50 ~ 
Privat~ 

Sec to:-. 1(1.42 5\.79 52.65 57.50 64.72 66.5() 68-30 70.10 71.90 73.79 

TQ1'AL P&OOUC"tlON 55.30 63.t5 65.13 73·00 84.00 96.00 110.00 124.00 l3B.OO 150.44 

Tt\.Bt...E.·B.-.Srtakdowrt W' ProdwtWn figuru (Public 4/ld PrivaU nrJors) (UCo-rdi,lg to T>utlwd of workt'ng: 

T'0-1'AL PJtOl)l)C'(IQl"' 55.30 63.45 65.\3 73.00 84. (}() 96.00 \\0 .oo 124.00 138.00 150.44 
!. Open cast. 11-44 13.56 14.52 16.00 J8.08 19.30 22.00 24.05 26-10 29.05 
2. Underground 43-86 49.79 5\).61 57.00 65.92 76.20 88.00 99.85 111·90 121.39 

(a) Development 29.02 32.73 33.00 33.90 35.32 4(\· 52 43.82 ~?.yZ 51.07 53.32 
(b) P<pillaring 14·84 \7.06 17.61 23.10 3Q.60 35.63 44·\B 52.G3 60-33 611.07 



TABLE-C.-Breakdown of output figurts of N.C.D.C. Collieries according to method of working: 

I. Open cast 3.04 4.56 5.02 6.50 8.58 10.80 13.00 15.30 17-60 20-58 

2. l.Jndnground 3.01 3.87 3.99 4.50 5.20 13.60 22.00 30.30 38.60 45.57 

(a) Development 2.00 2.50 2.60 3.10 3.60 8.60 12.00 16.30 19.60 22-00 

(b) Depillaring 1.01 1.37 1.39 1.40 1-60 5.00 10.00 14.00 19.00 23.57 

T.\BLE·D.-Breakdown of output figures of Singarmi Collitries according to method of workinf!.: 

1. Open cast. 

2. Underground 2.83 3.23 3.47 4.50 5.50 6.50 7.50 8.50 9.50 10.50 

(a) Development 1 90 2-23 2.40 2.80 3.50 4.00 4.30 4-50 4.75 5.00 .,. 
"" lb) De-pillaring 0.93 1-00 1.07 1.70 2.00 2.50 3.20 4.00 4.75 5.50 

TABLE·E.-Br,CJkdown of output figures of Private Sector Collieries at:cording lD nuthod of working: 

1. Open cast 8.40 9.10 8.50 9-50 9.00 9.00 9.00 8.75 8.50 8.47 

2. Underground 38.02 42.69 43.15 48.00 55.22 57.50 59.30 61.35 63.40 65.32 

(a) Development 25.12 28.00 28.00 28.00 28.32 27.92 27.52 27.12 26.72 26.32 

(b) Dcpillaring 12.90 14.69 15.15 20.00 26.90 29.58 31.78 34.23 36.68 39.00 

TOTAL PRODUCTION 46.42 51.79 52.65 57.50 64.22 66.50 68.30 70.10 71.90 73.79 



Sl. 
No. 

Name of items 

2 

ANNEXURE II 
Private Sector 

Name & address of 
manufacturers 

3 

Name of Ultimate capacity 
collaborator Nos/yts. 

4 5 

Production 
during 1962 

6 

Remarks 

7 

(A) UNDERGROUND MINING 

Coal cutters 

Gate End Boxes 

Conveyors (Chain) 

Conveyors (belt) 

I. 

2. 

I. 

I. 

2. 

3. 

4. 

I. 

2. 

3. 

M/s Mcameco Ltd., DhanM <..:obmin, U. K. 24 Nos/yr. 
bad. Bihar. 

M/s- Hindustan Develop- British Jeffrey 175 Nosfyr. 
ment Corporation. Diamond Co., 

Mfs Mcamcco Ltd., Dhan- U · K. 
bad, Bihar. 

~J./s Dynacraft ~,lachine Co. 
Ltd., Juhu Lane, Andheri, 
Bombay-14. 

]r..-1/s Garlick & Co. Pvt. Ltd., 
Haines Road, 
Jacob Circle, Bombay. 
l\.I/s Robert Mclean Co. 
Pvt. Ltd., Netaji Subhas 
Road, Calcutta. 
M/s MeNcil & Barry Ltd., 
P. 0. Box No. IS, Calcutta. 

M/s Dynacraft Machine Co. 
Ltd., Bombay. 

M/s Elccon Engg. Co .. 
Stcelcretc House, 125, Din-
shaw Vacha Road, Bombay. 
M/s Garlick & Co. Ltd., 
Bombay. 

72 Nosjyr. 

Not scperately 
available 

" 

" 
Not separately 
available 

13 Nos. 

Nil 

Rs. 86 lakhs 
(total for all 
typo) 

Rs. 86 lakhs 
(total for all 

typo) 

Production com
mended 

Total 22 firms 
are engaged in 
the mfr. of con
veyors & eleva
tors with total 
capacity of Rs. 
!50 lakhs. 

There are 22 
firms engaged in 
the mfr. of these 
items with total 
capacity of Rs. 
150 lakhs. 



Conveyors l belt)--Coutd. 4-. M/s Mcmeco Ltd., 
Dhanbad. 

5. M/s Robert Mclean & Co. 
Ltd., 527, Netaji Subhas 
Rd., Calcutta. 

6. Mjs William Powell & Sons 
(P) Ltd., 36 A, Jatin Das 
Rd., Calcutta. 

7. M/s Wesmcn Engg. Co. (P) 
Lid., 71, Gancsh Chandra 
Avenue, Calcutta. 

Haulages (Endless & di- l. 
rect) 

M/s Kilburn & Co. Ltd., 1. 
2, Fairly place, Calcutta. 

2. Mjs Memeco Ltd., Dhanbad. 2: 

3. M/s Barakar Engg. & 
Foundry Works 

4. M/s Shalimar Works (P) 
Ltd., Foreshore Road, 
Howrah. 

Electric Winders 5. M/s ~1eameco Ltd., Dhanbad. 

Mjs Austin 
Hopkin
sonn, U.K. 

John Mills, 
U. K. 
Morley 
Electrical 
Engg. Co. 
Ltd., U.K. 

400 Nos./yr. 

36 Nos./yr. 

157 Nos. 
(total) 

Clarke Not yet assessed 
Chapman 
& Co. Ltd., 
U.K. 

Morley 
Electrical 
Engg. Co. 
Ltd., U.K. 

To be assessed 
one year after 
they go in for 
Production. 

12 Nos.jyr. Nil 
(total) 

Mainly for own re
quirements. 

Production in 1963. 

These are for Indus
trial type of fans. 



2 

l.ohin 'Mme \'t"nt:l~atmg 
fa1~s -with mQtors a:nrl 
Booster fa.ns. 

Main Pump! 

Ctush<rs (]•w) 

ANNEXURE rf-Con/J. 

1. l..'l.h, Air Condi"t)ol}~ng Corp. lluffafo Fo1ge 51{] Nos. 
!..td., £.1, Giiiander HallS<, Co., U.S. A. 
C:ll~_utt-a. 

2. M/s Dav;&on of Indi> (l'> Dav;dso~ & 0>.198 N.,.. 
Ltd., 3L Cho\,·t-ingh~ Ltd., U.K. 
~l Calcutta. 

$. A~ .. cot'- rndum·'ie$ {PI Ltd, Smith & &n 9600 Nos. 
M<Jball\::nrti, Bcmbay. {.l:ngla.nQ) Ltti.> 

U.K. 
{. M/s S. F. l>raducu (P) Ltd., A. ll. Swanslta 

L)'l::tns Range, Calcutta. Flat f:zbriken. 

!l. Mil New Standard 8rtt;g;. 
Go. I~td., Carrol Road~ p,,..,,.,.. 

6. Mis f. S. G. & Sons, 
CtJimb<J,((}r-¢. 

7. Mh For-ge Blower Co., Na-
1'\'X!Q Rd., Ahmtdab.:?d. 

6. Mjs Vnltas Ltd. llornbay. 

!. Mls Ma..-l>z/1 Son; & Co. 
!..t<l., 33}1 Netaji Sul>bas 
Road, Calcutta. 

2. M/s Sur Iran & Steel Co. 
Led., 1.5, Com·ent Rd., 
Cakuua. 

Sweeden. 

Joy Mfg. eo .• 
V.S.A. 

W. H.lhxter., 
UK. 

160 N"" 11"· 

6 

!584 
(total) 

1 .. 26,250 
Nos. 
J9Hws. 

(Total) 

Tot:Bl !I finns are 
Jicfflse4 to rolf. Jn, 
dwtria-~ f~'h$ & blo~ 
Wef':>.. 

.Re<:(lmm~nd~d grant 
of lict·.J'..t:~. 

Spo:;lfic:atl<ms not in~ 
dit-R~d. Pum.p~ ~( 
liP to :36"'' dia <lrt 
bemg mfr. & /0 nr= 
are lit:e;ns~d co 
manufac(Qrc this. 
Clos~ d1.tl!! t4 labo-

ur t:roQ))}e. 



Crushers (Jaw)-Contd. 

CoaJ drills 
(electric) 

Coal Drilling 

Bits & drill rods. 

Compressors 

3. M/s Sayaji Iron & Engg. 24 Nos. 
Co. (P) Ltd., Chhani Rd., 
Baroda. 

4. M/s Garlick & Co. Ltd., 24 Nos/yr. 
Bombay. 

5. M/s Kusum Engg. Co. Ltd., 
25, Swallow Lane, Calcutta. 

Against order 

M/s McNeil & Barry, Calcutta. Hugh Wood & 
Co., U.K. 

600 Nos/yr. 

1. M/s Sandvick Asia Ltd., Sandvic:k Coro- 10,000 Nos/ 
Bombay. mant, Sweden month 

1. M/s India Hard Metal Wks. William, U. K. 2000 Nos/ 
Ltd., Calcutta. month 

2. ll,ffs Volras Ltd., Bombay ]. K. Smith, 10,000 Nos/yr. 
U.K. 

3. M/s Christensen Long Year, Christensen 
Bomhay Diamond Pro-

ducts, France. 10,000 Nos/yr. 

4. M/s Greaves Cotton, N. ] . Longyear 
Bombay USA. Mindrel 

Australia 10,000 Nos/yr. 

5. M/s P1·ecision Tools Trinffers, U.K. 10,000 Nos/yr. 
(!)Ltd. 

Nil 

12500 Nos. 
(total) 

2270 13 firms arc licens
ed to mfr. Total 
capacity 7540 
nos./yr. (up to 
1000 cfm.) 



ANNEXURE: il--Cal!«f. 
~~ ~ 

l ~ ;; t s 11 7 - ~ 

.. ,. __ 
~ 

J'!l\,.,e)m>t>f Swltco.,; l' &l(s Ki1bum &: <4>. Lt~~~ 
O•lc~t'>. 

ll<'klne 11""-P<>~' \~()8 N<!< .. f';ll'-
UK. 

Nil 

z. M!• ~- At ~"'· 'l!<l·, 
O.lci>Wt. 

1t<!'Jl'oll•. UK. M<JN.,.Jrr.-

1'\>wer l'ronsfonneu NW f>VA. !!I """" .,., l;~.U 
wNn tl»k~ ot;M-
d>y <>( 1 . ;, :mi"illon 
KVA. 

Mon.•n· 13$\l\)O "'""""' ~ ,.,. .,.., 8 K.W. )ta~J!Xt-tqt:al t:.a ... 
pa:c:~~-...t6 mi.:b'i'on 
K.W. (J'\pprd~.} 

T~ Wir~ Rovoe< \. Mil J. l(, St<el, f..t<l. 'JJJta) c.g:p:ac~t, 
t\(;00 "'""''"· Cu.k\ltl<t. zs(J()() '~"·•irr. 

?. Ml• l'<Mion.l l<ol))ng & 
j;!e<ll!.ap« Lt<l.., Cii>\C!II"la. 

5. ]';\'}> U;)la Mar<ln l114d;, 
Ci.lcutr.o. 

4. M{. (J~itcJ. Wit~ Rzypes 
Hu., ll<Jmb>rr-

5. M!> l'on Wilii$tn & 0:>. 
t.l"<l. Ca!O\Itto. 



PJLCDWA Cables I. M/s Indian Cables Co. Ltd., 1950 12 firms are licensed 
9, Hare Street, Calcutta. to mfr. power cab· 

2. M/s Cable Corporation of les with total capa· 
India Ltd., Bombay. city of 5100 miles/ 

yr. 

Core Drills I. M/s Voltas, Bombay. ]ey, U.S. A. 240 Nos. Rs. 52.27 
lakhs 

2. M/s Christensen Longyela.r, I. Christensen 
Bombay. Diamond 

product 
France. 

2. N. j. Long-

3. M/s Garlick & Co., 
year, USA. 

6 No,. 
Bombay. 

Theodelite I. M/s P. Orr & Som, Mount 
Road, Madras. 

Nil Total capacity 
1152 Noo./yr. 

685 Nos. "' 
2. M/s National Instruments, Metrimpex, 

jadavpur. Hungary 

3. M/s Andhra Scientific Co. Nil 
Ltd., Masulipatan. 

Dumpy Levels 1 . M/s P. Orr & Sons, 
Mount Road, Madras. 

Tatar capacity 
6790/yr. 

4548Nos. 

2. M/s National Instruments, 
Jadavpur. 

3. M/s Andhra Scientific Co. 
Ltd., Masulipatan. 

4· M/s Kohinoor (India) Ltd.) 
Varanasi. 



2 

Safety Hclments 
Weigh bridges 

ANNEXURE II-Contd. 

3 

5· M/s Government Electric 
Factory, Bangalore. 

6. hf/s Scientific Engg. 
House, Hyderabad. 

7. M/s Sur J ron & Steel Co. 
Ltd., Calcutta. 

a. M/s Hindustan Stanley Ltd., 
Calcutta. 

1\J/s Kilburn & Co. Ltd., Calcutta. 

I . M/s Avery Co. of lndia 
Pvt. Ltd., 28/2, Waterloo 
Street, Calcutta 

2. M/s India Machinery Co. 
Ltd., 29, Strand Road, 
Calcutta. 

3. 1-.f./s Asia tic Machinery 
Corpn. (P) Ltd., l0/1, 
Kailash Chandra Lane, 
Howrah. 

4. M/s India Weighing Scales 
& Engg. Co. Ltd., 233, Beli
liens Road, Howrah. 

S. M{s Bharat Weighing Scales 
& En:.rg. Syndicate, 75/1, 
Kalachand Nandy Lane, 
Howrah. 

4 

Stanley of UK. 

Subsidiary of 
Avery of U.K. 

5 

N.A. 
Against order. 
Sufficient capa
city exists. 

6 7 

Small Scale. 

545 Nos. 



OPEN CAST MINING, 

ShC>vels M/s Telco Ltd., Jamshedput Hamishfoger, USA 100 Nos./yr. NH 

Dumpers M{.,; ltindustan M<1toN- Athey PrGduct Co.t- Nil 
l)Oratfon, U.S.A. 

:R.o•d Rollers 1 . M(s Jessop> & Co. Ltd., Avding BeflOrd Ltd., 380 Nos. 554 Nos. 
Cakutta.. U.K. 

2. M/s B:rit<!.nnia Engg.~ Ltd._. Ma.nha.U Sons & Co., 300 Nos. 
Calcutta. U.K. 

s. M(s Ag.rind Fabri.cations Moore Road Machi- \44 Nos. 
Ltd., Calcutta. nery ~us'tralia, 

'-" 
4· 1\·I!s Kam:~ni Engg. C()rpn. 

Ltt\.~ Botnba.;~. 
E. V. Tawse Mfg. Ltd., 360 Nos. "' U.K. 

.s. M/s Garlick & Co. Ltd., Sabi Works, j<~.pan 100 Nos. 
~ombay. 

5 tl::lns Wte.t.kts{ !. M/s K. T. Steel Indus- Establishment Boiler 120 Nos. Nil 
c:ranes. tries> Bombay. PetcletT Frano::. 

2- Mh, Coles Cnnct o( Steel & Co., U.K. 35 Nos. 
India (P) Ltd. Calcutta. 

Pneuma tie Jack \. Mfs Consolidated Pneu- C. P. T. of U.K. l 000 Nos)yr. 
H<.'l.mmef!;, matic Toot C<J. Ltd., 

llornbay. 



P~eu:m:atic Ja~k 
Hammers-Collin. 

Scraper 

Low bed trailen 

250/300 cu. ft. 
portable compr$ors. 

ANNEXURE 11-Contd. 

$ 4 5 6 7 

2. M/s Atlas Co~co India 
(l') l.td., llotnbay. 

Atlas~' Swed~n !020 Nos.{yr. 

3- Ito-1/s liehnan Clima:it. 
Mfg. (f) Ltd., Cakut<a. 

liolman Brothe~, 
u.K 

1520 Nos./yr. 

~- M/s l{irloskar Pneumatic 
CU. Loci., Pooa•· 

lh-owm·v<~de, U.K. 2\3Q Nos./yr. 

l. ~f/s Tr.i-cton & »u»doZ(!I'$ Vickers Atrnstrong, ~ Nos./yr. N;J 
(Pl Ltd., Bombay. U.K. 

'-" 2. M/s Rind'usta.n M<H4rs Caterpillar .Tractor N.A. ... 
Lt<:!-~ Calcutt<\, Co., U.S.A. 

19l2 Nos. {S: 6..nns. li.nc.ensed 
total capaclty 
7860Nos. 

j. M/s K G. Khosla I!> Co. MAW Va.rmala Strarwer N.S.A. 2270 
"£1''-lt.. Ltd., New Delhi. Co., Vienna, 

2. Mfos Ct~f\5()\id.a.ted Pneu- C. 1'. T., IJ .K. 
" rnatic Tpt:~l Co~ Ltd., 

.Bombay, 

3. Ivfh Kir1oskar Ptzeuma.tic .Brow~1 & Wade Ltd., 
" Toal Co. LtQ., Poona. U.K. 

1. }..t{fs Ri.ndustan Gas 03 .• Litn()k, Berlin Ltd., 
" Ca}C\Itta. u.x. 



Jeeps Mahindra & Mabindra, Willy, U.S.A. 5500 Nos.fyr. N.A. 
Bombay. 

Picks-Ups I. M/s Leong Motor Works N.A. 
Calcutta 

2. M/s Jayenand Khira Pvt. r.td., 
Bombay. 

3. M/s Grant James (P) Ltd. 

Trucks ( 5 tons) I. M/s Premier Automobiles, Dodge, U.S.A. N.A. 
Bomb?.'}. 

2. M/s Tdco Ltd., Jam- Mercedez Benz, 12000 Nos./yr. N.A. 
shedpur. Gennany. 

3. M/s Hindustan Motors, Bedford, U.K. 6000 Nos./yr. 
Calcutta. 

"' 4. M/s Ashok Leyland, 
Madras. 

Leyland, U.K. 3000 Nos./yr. '-" 

Pumps ( 1000 gallons M/s Kirloskar Brothers, Poona. Sulzer Brothers N.A. 13 Nos. 
capacity 200 ft. & Ltd., Switzerland. 
400 1\, beads). 

Coal W ashery I. M/s McNally Bird Engg. Menally Pittsburg 3 plants/yr. Ready to go into 
Co. Ltd., Calcutta. Corpn., U.S.A. Production. 

2. M/s Britannia Engg. Co. India Pvt. Ltd. I! plants/yr. Do. 
Ltd., Calcutta. 

3. M/s Tata Iron & Steel Hewitt Robins, U.S.A. I plant/yr. Do. 
Co. Ltd., Jamshedpor. 

4. M/s S. S. Jalan, Calcutta. Roberts Schaefer, U.S.A. I plant/yr. Licensed under 
the Act. 



ANNEXURE III 
Statnnmt showing the Particulars of Mining Equipmenis required 

Sl. No. 
Nomenclature of equipment showing 

the brief specification (existing) 

2 

Quantity required during 
4th Five Year plan 

3 

The following is the requirement for 4th Plan Period:- For Mining 7 million Tonncs of lignite in a second mine to be 
developed. 

Specialised Mining EquiprMnt 
1. Bucker Wheel Excavator 1500 litres 30/6 m. 
2. Bucket Wheel Excavator 560 litrcs 15/5 m. 
3. Bucket Chain Excavator 1000 litres 
4. Spreader 90 metres length 
5. Mobile Transfer Conveyors. 60 m. 
6. Slew a blc conveyor 40 metre; 

Con~'Ors 

[. 

2. 
2000 m.m. conveyors (overburden) 
1200 m.m. conveyars (Lignite) 

Conventional Mining Equipmmts & AncillarJ•MtUhinerJ• 
1 . 30 cubic metres dumpers 

2 . Shovel/Dragline I · 5 cubic metres 
3. Wheel Excavator 500 litres. 

3 Nos. 
2 Nos. 
I No. 
3 Nos. 
2 Nos. 

No. 

14000 metres (Approx.) 
8000 metres (Approx.) 

16 Nos. 
2 Nos. 
2 Nos. 



4. Dozers 

s. Towing tractors 

6. Trench cutter 

7. Cranes 20 Tons 3 Nos. ] 5 Tons 3 Nos. 

8. Lorries 

9. Tractors and trailers 

10. Water lorries 

II. Jeeps 

12. Drills (Forward preparation) to drill 20 to 30m. 

13. Explosive van 

14. Mobile Repair unit 

15. Track shift dozer. 

16. Motor graders 

Drilling Equipment 

2. 

Drilling rigs: Auger 48", 54" & 60" 

Reverse Circulation Drills 48" 
Straight Circulation Drill 16" to 20u 

Hydraulic jacking unit 100 ton capacity 

14 Nos. 

4 Nos, 

5 Nos. 

6 Nos. 

lO Nos. 

8 Nos. 

lO Nos. 

12 Nos. 

4 Nos. 

2 Nos. 

4 Nos. 

4 Nos. 

4 Nos. 

4 Nos. 
4 Nos. 

2 N"'. 

Set 

"' __, 



ANNEXURE IV 

Statement shou.•ing yield of washed products from washeries which are in operation or under 
construction or proposed to be installed by 1970-71. 

Yield of 
Location Type Raw coal clean coal Yield of bye- Yield of middlings Yield of 
source of of Owner input having Product with 28-35% ash rejects 

rame of washery feed coal wash cry in met. 15-17% (sinks) with with 50-60% ash 
ash 38-45% ash ,----A--v--___...____, ,---'-------, ~ ,----'---., 

/yr. Wt.% m.t/y.r Size Wt.% m.t/yr. Size Wt.% m.t/yc Size Wt.% m.t/yr 

2 3 4 5 6 7 8 9 lO 11 12 13 14 15 16 

"' WASH'ERIES 
co 

IN 

OPERATION 

Public StcWr 
WoshtTies 

Dugda I J.C.F. Three 
Product 

H.S.L. 2.40 60·0 1.44 3"'-t"' 40.0 0.96 3"-l" 30.0 0.72 3"-0 10.0 0.24 

Durgapur Durgapur 
J.C.F. " 

1.50 60.0 0.90 3"-0 40.0 0.60 t'"'-0"' 25.0 0.38 3'-0 15.0 0.22 

Kargali E.B.C.F. N.C.D.E. 1.60 65.0 1.04 3 ... -0 35.0 0.56 :li-0 18.0 0.29 3"-0 17.0 0.27 
(before 
expansion) 

Bhojudih J.C.F. Two 
frodw::t 

H.S.L. 2.00 80.0 !.60 r-o 20,0 0.40 



II. PrivaU 
Sector 
Washeries 

5. Jamadoba J.C.F. Three TISCO 1.60 68.0 1.10 3"-i' 32.0 0.50 !"-!" 18.0 0.28 3'-t" 14.0 0.22 
Product 

6. West Bokaro \V.B.C.F 0.70 55.0 0.39 3"-0 ~5.0 0.3! 3"-i" 30.0 0.21 3'-0 15.0 0.!0 
(before 
expansion) 

7. Lodna J.C.F. Lodna 0.40 70.0 0.28 !/ -0 30.0 0.12 Y-O 15.0 0.06 !'-0 15.0 0.06 
Colly. Co. 

B. WASHERIES UNDER 

CoNSTRUCTION 

Public Sector "' <0 
Washn"Us 

8. Patherdih J.C.F. H.S.L. 2.00 60.0 1.20 3'-0 40.0 0.80 3"-0 25.0 0.50 3"-0 15.0 0.30 

9. Kargali E.B.C.F. N.C.D.C. 1.12 65.0 0.73 3"-0 35.0 0.39 3 ... -0 18.0 0.20 3 ... -0 17.0 0.19 
expansion 

10. Kathmara 3.00 45.0 1.35 3"-0 55.0 1.65 !"-0 30.0 0.90 3"-r 2s·o 0.75 

II. Gidi S.K.C.F. 
" 

2.84 65.0 0.92 6'-1" 35·0 0.50 
lump-slack 78.5 1.12 1"-0 21.5 0.30 1'"'-0 16.5 0.23 1*-0 5.0 0.07 

12. Sang E.B.C.F. Two .. 0.75 60.0 0.45 t'-0 40.0 0.30 
Product 

13. Dug de II J.C.F. H.S.L. 2.40 45.0 1.08 !'-o 55·0 1.32 



ANNEXURE IV-Co11td. 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

14. Durgapur J.C.F. & 
R.C.F. 

W.B.Vot. 1.35 50.0 0·67 •·-o 50.0 0.68 

II. Prit•ate 
Sector 
Washeries 

I· o. West Bokaro W.B.C.F. Three TIS CO 1.74 55·0 0.96 3'-0 45.0 0. 78 3'-!' 30·0 0.52 3'·0 15.0 0·26 
(expansion) Product 

c. W ASHERIES PROPOSED 

"" I. Public Sector 0 

Washtries. 

16. Sudamdih J.C.F. Three N.C.D.C. 2·16 70·0 1.51 3"'-0 30·0 0·65 3"-0 15.0 0.33 3"-0 15·0 0.32 
Product 

17. Central Jharia I " 1·25 70·0 0·87 3'-0 30·0 0·38 3'-0 15·0 0·19 3'-0 15.0 0·19 
(Monidih) 

18. Central ]haria II ., 0·75 60.0 0·45 3"'-0 40·0 0·30 25·0 0.19 15·0 0·11 
(Fatehpur) 

19. jharia standard 
" 

0·50 50·0 0.25 50·0 0·25 35·0 0·17 15·0 0·08 

20. Ram garb Ramgarh , 3.00 55·0 1·65 1'..() 45·0 1·35 1"'-0 25.0 0.75 1'·0 20·0 0.60 
1 & Ill C.F. 

21. Ramgarh .. , 1.00 60·0 0·60 40.0 0·40 20.0 0·20 20·0 0.20 
II & Maod 



22. Bokaro E. B. C. F. 
" I. 50 40·0 0·60 .. 60.0 0.90 40.0 0·60 .. 20.0 0.30 

(Bermo & (0.38) (0.15) (0.23) (0.15) (0·08) 
Karo) 

23. West Bokaro W.B.C.F. , !.50 40.0 0·60 60·0 0.90 40·0 0.60 20.0 0.30 
(Pundi Block) 

24. Govindpur E.B.C.F. Three N.C. D.C. !.50 50.0 0.75 50·0 0·75 30·0 0.45 20·0 0·30 
Jarandih Product (0.30) (0.15) (0.15) (0.09) (0.06) 

25. Pench P.V.C.F. 
" 

0.75 45·0 0.34 55·0 0.41 40.0 0.30 15·0 0·11 
Kanhan (0.45) (60) (0.27) (400) (0.18) (25.0) (0.11) (0.07) 

26. Chancha Jhilimili 0.60 65.6 0·40 34.4 0·20 19.4 0.11 15.0 0·09 

27. Kutkone ·do- 1.00 65.6 0.65 34.4 0.35 19.4 0.20 15.0 0.15 

II. Privalt 
StcWr 
Waslttries 0'> 

28. Chesnalla J.C.F. I.I.S.C.O. .2. 70 60.0 1.62 3"-0 40.0 1.08 3"-0 20.0 0.54 3"-0 20.0 0.54 

29. Bhelatand TISCO 1.60 62.5 I.UU :.i ... ~o 37.5 0.60 3" 0 22.5 0·36 3"~0 15.0 0.24 

45.22 26.58 18.69 9.28 6.21 
(42.59) (25.40) (17.19) (8. 28) (5.?0) 
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Summary qf results and explanatory notes for the table 

Target Production Expected Production 
by 1970-71 

Clean coal 26.53 25.40 

Middlings 9.28 8.28 

Sinks 3.20 3.20 

Rejects 6.21 5.71 

45.22 42.59 

B. 1. The washeries at Bokaro (Bokaro & Naro), Pench Kanhari and 
Govindpur Jarangdih are not likely to reach their targeted production 
by 1970-71. The expected figures have been shown in parenthesis. 

2. The estimate under the column bye-product fuel includes sinks 
product from washeries which have no provision for separation of 
middlings and rejects, as well as the total of middlings and rejects 
where there are provision for separating them. 

3. It is expected that the proposed washeries will mostly have provision 
for three product separation and the rejects in these cases have been 
assumed to be of the order of 15-20% as almost all the new mines 
will have mechanised working. 

4. Abbreviations: J. C. F. ]haria Coalfield. 

R. C. F. Ranigauj Coalfield. 

W. B. C. F. West Bokaro Coalfield. 

S. K. C. F. South Karangura Coalfield 

P. V. C. F. Pinch Valley Coalfield. 

E. B. C. F. East Bokaro Coalfic:ld. 

5. Th~ yield of. washed products presented in the table are on tlhe 
basiS of a~atlable r«:sults and supply of coals as stipulated. The 
recovery Will vary wtth the change of quality and proportions of 
raw coal feed to the washeric:s. 



ANNEXURE V 

StatemmJ of estimated requirements of Mining, Drilling and Processing Equijml£nts for Iron ore projects of Fourth 
Five Year Plan 

Quantity Cost 

Sl. ----.,,.- --, 

No. Description Remarks 
Hospet Bara- 3rd Mi- Mega- Total Unit Total 
Bellary Jamda ne Bail- hatu- cost in cost in 

adila buru Rs. lakru Rs. lakhs 

2 3 4 5 6 7 8 9 10 

I. Ripper cum Bulldozers 250-350 D.B.H.P. 15 6 7 8 36 3.00 108.00 

2. Front End Crawler Tractor Loader 4 2 2 2 10 2.00 20.00 a> 

"' 
3. Rear Dumpers 30-35 tons capacity 50 16 20 18 104 3.50 354.00 

4. Rear Dumpers 10-15 tons capacity 15 6 6 6 33 2.00 66.00 

5. Deep Hole Blast Drill Cap 6" -9" 10 4 5 5 24 5.00 120.00 

6. Electric shovel4.5 cu. yd. capacity 8 4 5 5 22 14.00 308.00 

7. Diesel shovel 2. 5 cu. yd. capacity 4 2 2 2 10 4.00 40.00 

8. Air compressor 17 cu.m./365 cu.ft.m. 10 4 5 5 24 0.55 13.20 
capacity. 

9. Air compressor 10 cu.m./210 cfm. capacity 8 4 4 4 20 0.40 8.00 

10. Air compressor 6 c.um./110 cfm. capacity 8 4 4 4 20 0.25 5.00 



2 3 4 5 6 7 8 9 10 

II. Crawler mounted Drill cap. 4* compte e with 
600 cfm. Air compres.'lor. 5 2 2 3 12 I. 75 21.00 

12. Motor Grader 12' Blade 2 5 1.00 5.00 

13. Road Roller Cap. 10 tons 2 2 2 7 0.60 4.20 

14. Mobile Truck mounted crane capacity 25 tom 4 2.50 10.00 

15. Mobile Truck mounted crane capacity 10 tons 4 I. 75 7.00 

16. Truck Trailer capacity 30 tons 4 2.00 8.00 

17. Truck Trailer capacity 45 tons 2 2.50 5.00 a. .... 
18 Diamond Cores Drill with accessores 10 4 4 4 22 2.00 44.00 

19. Iron ore dressing, handling and conveying 
plant. 2 5 t50.00 1,250.00 

Rs. 2, 406. 40 Lakhs 



ANNEXURE VI 

(Crushing and Screening Plant) 

No. of Price Total Foreign 
units per 1price Excha.-

S1. rcquir- unit in Rs. nge 
No. Name of Equipment ed Lakhs Lakhs com-

ponent 
Rs. 

Lakhs 

2 3 4 5 6 

Crushing plant 

l. Hopper I 00 tons 1 1.50 1.50 Nil 

2. Feeder cum grizzley 2,000 tons/hr. 2 4.00 8.00 7.00 

3. Belt co nvcyor (for grizzley U/S) 2 Nos. 0.80 1.60 1.00 

4. Gyratory crushers 2,000 tons/hr. 2 Nos. 13.00 26.00 20.80 

5. Conveyor Belt Scalper Screens 2 Nos. 0.50 1.00 0.50 

6. Weightometer 2 Nos. 0.50 1.00 0.80 

7. Scalper screen extra heavy duty 3 Nos. 0.60 1.80 1.30 

8. Metel detector 2 Nos. 0. 20 0.40 0.32 

9. Belt conveyor (Scalper U/S) 3 Nos. 0.40 1.20 0.60 

10. Tripper or travelling conveyors 
to sec. crushers. 2 Nos. 0.50 1.00 0.80 

11. Gyratory secondary 
550 tons/hr. 

crushers 2 Nos. 5.00 10.00 8.00 

12. Belt conveyor for collecting from 1 No. 1·50 !.50 1.20 
2 gyratories with a tripper. 

13. Misc. chutes and gauges L. S. 5.00 5.00 4.00 

14. Dust collectors L. S. 2.00 2.00 1.60 

u. Overhead elcc. travelling crane 1 5.00 5.00 4.00 
66 tons capacity. 

16. Overhead elee- travelling crane 3.00 3.00 2.40 
25 tons. I 

17. Elect. hoist 5 ton capacity 1 0.55 0.55 0.45 

18. Chain hoist pulley 5 tons 0.12 0.12 0.10 

19. Portable winches 4 0.25 1.00 0.80 

20. Elec. control gear, cables and L.S. 10.00 10.00 8.00 
fittings, etc. 

21. Tripper or travelling conveyors 2 0.50 1.00 0.80 

22. Conveyor from crushing plant 
to screening plant. 

70.00 70.00 42.00 

23. Conveyor 1,525 metres or 500' '!0.00 00.40 00.82 
long-1,220 mm or 48" width 
200 tons/hr. 

24. Tripper 40.00 00.40 0.32 
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2 3 4 5 6 

Strullilll P/alll 

I. Hoppers with meta] etc. each 
100 tons. 12 0.50 6.00 

2. Vibrating gates 8 0.45 0.36 0.25 
3. Primary vibrating sct·een 

175 tons/hr. each. 8 0.45 0.36 0.25 
4. Collecting belt conveyor for 

lump ore. L.S. 2.00 2.00 0.90 
.\. Secondary screens 8 0.45 3.60 2.80 
G. Lump ore conveyor I 2.00 2.00 0.90 
7. Fine ore convc)'Ol' 2.50 2.50 1.50 
8. Gatc'i, chutes, etc. 2.00 2.00 1.50 
9. S:impling plants {tont" for 

lump art" and one for fine ore). 2 2.00 4.00 3.00 
10. Cla.s.;;ifiers 2 4.50 9 .00 7.00 
II. Thicknen 2 3.90 7.80 3.20 
12. Ov("rht·ad travelling crane 

10 tons. 1.00 1.00 0.80 
13. Elec. hoist 5 tons 0.50 0.50 0.40 
14.· Chain hoist 0.12 0.12 0.10 
15. Elec. control cables and fit-

tings, etc. L.S. 10.00 10.00 8.00 
16. \.Yater suppl)• pipes and fittings 

etc. L.S. 5.00 5.00 1.00 
17. Weightometers 2 No. 0.50 1.00 0.80 
18. T1·ansportation~ freight, customs. 

etc. @ 20%. 43.65 Nil 

TOTAL, 261.60 141.34 

Com•rying of Lump Qn, Fints Stacking and Loading 

I. Lump ore conveyor 1,800 tons/hr. 13.00 13.00 8.60 
2. Fine ore conveyor 9.00 9.00 6.00 
3. Stacker 5.00 5.00 4.00 
4. Reclamation Tunnels conveyors L.S. 22.00 13.20 
5. Feedo weightometer, chutes 

bunker. L.S. 4.00 2.80 
6. Slime pumps and pipes L.S. 2.00 1.~0 



ANNEXURE VII 

Estimated Requirements of Equipment for Copper Projects for the 
Fourth Five-year Plan 

Sl. No. Description . Kolihan Rakha Total 

I. Core Drills Copper Projects 6 G 12 

2. Drifters lO 10 20 

3. F..imco 21 B loaders 2 2 4 

4. Stopcrs 36 36 72 
5. Slushcrs, three drums 2 2 4 
6. Feed air legs lO 10 20 

7. Scrapers 40 4 4 8 

8. Bit GrindcL"s 5 5 10 

9. Tuggers 7 7 14 

10. Tram cars 25 25 50 

II. Haulage cars 12 12 24 

12. Fiat cars 10 lO 20 

13. St:rvice locomotives 2 2 4 
14. Haulage locmnotives 2 2 4 

1.5. Motor generators (Service) 2 2 4 

16. :\ lotor genera tors (haulage) 2 2 4 

17. Crusher 30" x 42" 2 

18. Chain feeder 2 

19. Conveyors: 
(a) 36" 2 
(b) 24" 

20. Tramp Magnet M/Re(·tificr I 2 
21. Bridge cranes 2 2 4 

22. Skip loaders 2 2 4 

23. Skips 2 2 4 
24. Cages ( l\lan) 2 2 4 
25. Cages (Emergency) 1 2 
26. Hoist (Production) 2 

27. Hoist (Service) 2 

28. Hoist (Escape) 2 
29. Apron feeders 2 
30. Compressors: 

(a) 1000 cfm 2 2 4 
(b) 500 cfm 

31. Raise Climber 2 
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ANNEXURE VIII 

Requirements of machinery & equipment for Coal W asheries 

Sl. 
No. 

Item 

2 

.A. R4w Coal Stoeking, Bunkering and rtclaimillt 

1. Bin gates (hand operated or chain wheel operated) 

2. Bin gates with electrically operated adjustable 
devices 

3. Feeding shoes with bevel and spur wheel gearing 
4. Discharge chutes with electrically operated adjust-

ments 
5. Vibrating feeders 

6. Reciprocating feeders 
7. Belt tripper 
8. Coal stocking boom having electric rope winch for 

travelling the stocking belt conveyor and electric 
hoist for lifting or lowering the feeding arms. 

9. Automatically travelling coal reclaiming machines 
or caterpillar grab excavator 

B. Raw a11d Washrd Coal crushing 

1. Belt convevor of various widths varying from 
0.5 m to ·1.6 m 

2. Apron conveyor 
3, Chain conveyor 

4. Bucket elevato1· 

C. Tram Iron Separator & picking Belt 

I. Drum type Tram-Iron separator 

2. Suspended type Tram-Iron separator 
3. Picking belt 

D. Coal crushers 

1. Single/Double/gyratory Crwher 
2. Hamouer crusher 
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Total Requirement 
quantity per year 
during 
3rd Plan 
nos. 

3 

104 

36 
32 

24 
350 
32 
IS 

14 

14 

250 
14 

46 
46 

40 
8 

30 

30 
12 

4 

21 

7 

6 

5 

70 

6 
3 

3 

3 

50 
3 
§ 

9 

8 
2 
6 

6 
2 
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2 

E. ScrtiiJ!i 

I. Roll or reciprocating or jigging or vibrating screens 
75 mm aperture 

2. 

3. 

4. 

Resonance or vibrating screens 25 mm, 15 mm, 
13 mm aperature 

Double deck shaker screen of 25 mm and 0. 5 mm l 
aperature for screening, destimining and depulp- }>

~ng -do~ - 0.5 - 0.8 mm j 
Sieve Bend or are screens for primary destimining 

F. Dust ~efJaralion 

I. Suction fan 

2. Suction bag filter 
3. Dust separator 

4. Water sprayers 

5. Dust hood & duet 

G. Coal r·VasherJ 

I. Baum Jig with accessories 
2. Heavy Medium separators two product shallow 

bath type 

3. Cyclone washers 

4. Hydro cyclone for fines upgrading 

5. Froth floatation with accessories 

H. Deatuing & E.ffluml ireo.lmmt 

1. Ccntt·ifugal Dryers 

2. Solid Bowl Centrifuge 

3. Disc or drum type Filter with accessories 

4. Cyclone thickener 
5. Cyclone classifier 
6. Radial Thickener with rake mechanism 

7. Flocculating Equipment 

I. .\ltdium classification & Rtgmuation 

1. :\Iagnetic separator with accessories 

2. Densificr spiral or baffle type 

J.1 Pumps 
' I. Centrifugal pumps varying from 60/hr to 3000 

cum/hr. 
2. Vacuum Pumps 

3. Diaphragm pumps 

3 

28 

200 
!58 

12 
12 
12 
12 
12 

10 

20 
74 

140 

12 

32 
24 
43 

!00 
16 
20 
12 

34 
22 

200 
52 
22 

6 

9 

40 
32 

2 
2 
2 

2 
2 

2 

4 
!~ 

28 
2 

6 
5 

9 
20 

3 
4 
2 

7 

4 

40 

10 
4 
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2 3 4 

4. Compressors 10 2 
5. Blowers 20 4 

K. Co11frol EquijHnrnt 

I. Belt weigher 100 20 
2. Automatic sampler 100 20 
3. Din level indicator 12 2 
4. Medium tank leyd indicator 12 2 
5. Specific gravity regulator and recorder 24 5 

L. A!isttlla~uous Eqrtipmmt 

I. Electric hoist or tra\'elling crane 14 3 
2. List for persons and material!! 12 2 



ANNEXURE IX 

List riffirms licensed w1der the Industries (D. & R.) Act 
for thu mamifacture rif convryors 

Sl. 
No. 

Name of the firm 

I 2 

I. M/s. Dynacraft :Machine Co. Ltd., Andheri, Bombay 

2. Elecon Engg. Co., 185~ Diruhaw Vacha Road, Churchgate 

Annu.d 
licenSl.'d 
capacity 

(in Rs. lakhs) 

3 

40 

Reclamation, Bombay- I 12 

3. Meamcco Private Ltd. Turnernagar, Dhanbad, Biha1· 12 

4. Robert Mclean & Co. (P) Ltd,, '527, Nataji Subhas Road, 
Calcutta-1 15 

5. William Powet' & Sane Pl'iv:ltc Ltd., Jatin Das Road, 
Calcutta tO 

6, Hindustan Sheets & Metal Co. (P) Ltd. B Clive Row, 
Calcutta 2 

7. Mcneil&. Ba1·ry Ltd., P. 0. Box No, 15, Cl\lcutta 21 

8. Wcsman Engg. Co. Pvt. Ltd. 71, Gancsh Chandl'a Avenue, 
Calcutta G 

9. Lat,.on & Toubro Ltd, I. C. House, Dougai House, Ballard 
Estate, Bombay 20. 84 ( sm:1 U} 

10. \Vestern Mechanical Industries Pvt. Ltd., Vulcan Insurance 
Blrig, Bombay 2 

11. International Combustion India Pvt. Ltd., 1011, P<trk 
Street, Calcutta-16 5.0 

12. Chi tram & Co., !VIai11 Roatl, Royapuram, Madras S/-l-

13. Gannon Dunkcrlay & Co. Ltd., Chat·tercd Bank Bldg. 
Fort Bombay 2 

14. U, Comcns & Sons Ltd,, 103/3, Diamond Harbour Ro;\d, 
Calcutta 5 

15. Elecon Engg, Co. Private Ltd., Vidya Nagar, Gujarat 120 

16, Keymet· llag.$haw Mfg. Co. Ltd., Calcutta 

17, Garlick & Co, Ltd., Jacob Cil•clc, Bombay 

18, Tc>i:tile Machinery Corp. Ltd., Helghani.- (W, Bc-ngal) 

19. Hind Laboratories Pvt. Ltd., Ahme!dabad 
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2 

2 

2 
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2 3 

20. Ahmedabad Victories Iron Works Co., Ahmedaijad 5 

21 A. C. C •. Ltd., Sahabad, My.ore. 2 

22. Utkal Machinery Pvt. Ltd., Rourk'ela 5 

23. Vulcan Trading Co. Ltd., Bombay 13.5 

24. Tata Iron & Steel Co. Ltd., (Tata Frazer Robins}, 24, 
Bruce Sn·cet, Fort, Bombay 216 

2.1. A. K. Sen, P-7, Belaghata hbin Road, Calcutta 70 

26. Pinnttr FAtllipment Co. Ltd., A. I. lndL Estate. Curve 
Road, Bombay-27 22 

27, D. S. Mahadevia, E-12, l\Iafatlal Park, Bholabhai Desai 
Road, Bombay-27 50/70 

2~. l\Iukund Iron & Steel Works Ltd,, Kurla, Bombay·7 2 

29. McNally Hi•·d & Engg. Co. Ltd., Chartered Bank Bldg, 
Calcutta 20 

!0. National Engg. Works. Fort, Bombay 12 

31. Konal Corporation, 104, Commerce House, Madow Street, 
Bombay 20 

32. Sayaji. Iron & Engg. Co. (P) Ltd., Channi Road, Bat·oda 

53. De Smct (I) Private Ltd., 95--A, Marine Drive, Bombay 

34. \'inar Ltd., 2-A, Theatre Road, Calcutta-16 

TOTAL. 

6 

6 

10 

764.3+ 


