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INTRODUCTION 
I, the Chairman of the Public A c c o ~ t s  Committee, as au th~ised  by the 

Committee, do present on their behalf this Fifty Eighth Repm of the Public 
Accounts Committee (Sixth Lok Sabha) on paragraph 8 of he Report of 
the Comptroller and Auditor General of India for the year 1974-75, Union 
Govesnment (Railways) relating to Diesel Hydraulic Locomotives. 

2. The Report of the Comptroller & Auditor General of lndia for 
the year 1974-75, Union Government (Railways) was laid on the Table of 
the House on 6 May, 4876, The Public Accounts Committee (1976-77) 
examined the paragraph at their sitting held on the 21 August 1976. The 
Committee also examined Shri M. M. Suri on 18 October, 1976. Tbe 
Committee (1976-77) could not finalise the Report on account of the dissolu- 
tion of the Lok Sabha on 18 January, 1977. Wben the &aft Report was 
placed before the Public Accounts Committee ( 1977-78) on 5 DBcember, 
1977, it was decided that as desired by the Railway Board, an opportunity 
might be given to them for furnishing some additional information. The 
Public Accounts Committee ( 1977-78) on the basis of additional infonnation 
took further evidence on the paragraph on 30 and 31 March, 1978 ar&also 
obtained additional written information from the Ministry of Railways 
(Railway Board) thercaftcr. The Committee (1977-78), however, decided 
on 18 April, 1978 that the draft Report might be placed before the next 
Committee, when somc new members from Rajya Sitbha would also be 
associatcd. 

3. The Conlnuttee ( 1  978-79) considered and finalised this Report at 
their sitting held on 12 April, 1979. Thc Minutes of the sitting form 
Part IT* of the Report. 

4. A statement containing conclusions and recommendations of the 
Committee is appended to this Rcport (Appendix). For facility of reference 
these have been printed in thick type in the body of the Report. 

5. The Committee place on record their appreciation of the commend- 
able work done by the Chairmen and Members of the Public Accounts Com- 
mittee (1976-77) and (1977-78) in taking evidence and obtaining in- 
formation for this Rcport. 

6. The Committee also place on rcccml their appreciation of the assistance 
rendered to them in the examination of the paragraph by the Comptroller 
and Auditor General of India. 

7. The Cornrnittec would also like to cxpress their thanb to the chair- 
men and Members of the Railway Board for the cooperation extended by 
them in giving information to the Committee. 
New Delhi ; 
April 17, 1979 
Chaitra 27, 1901(S) 

P. V. NARASIMHA RAO, 
Chairman 

-- -- - - - - -  -- - - Public Accounrs Cornmiltee --- - - ____ 
*Not printed. One cyclostyled copy l a d  on the Table of tbe House and five copies 
placed in Parliament Library. 
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DIESEL HYDRAULIC LOCOMOTIVES (WDM-3) 

Audit Paragraph 
Introduction 

1.1. A Mechanical Engineer of the Indian Railways, while working as 
an Inspecting Officer in United Kingdom, developed a new hydro-mechanical 
transmission for diesel locomotives. The design was examined by the 
Railway Board and the National Research and Development Corporation and 
was patented in India (as Suri transmission) sometime in 1956-57. In this 
invention the transmission is hydraulic at low speeds and changes over to 
mechanical at higher speeds leading to increased transmission efficiency, 
resulting in saving in fuel consumption. With a view to developing this 
transmission, the Railway Board placed orders on a West German firm in 
1959 for supply of 7 diesel shunters of 650 horse-power fitted with tbis 
transmission. Subsequently, thc manufacture of these shunters in collaboration 
with the same West German firm was established in Chittaranjan Locomotive 
works. 

1.2. In 1962, the Railway Board thought of developing Suri transmission 
in high horse-power locomotives in order to realise its maximum bendt. 
FOT this purpose the Railway Hoard, in April 1962, authorised the Additional 
Member, Mechanical, and the Director, Finance, to conduct negotiations with 
West German firms for 5000 horse-power locomotives and with ALCO 
(U.S.A.) for 2600 horse-power locomotives already wnder manufacture at 
Diesel Locomotive Works, Varanasi. 

Selection of locomotives 

1.3. Between 1962 and 1964, the Railway Board considered thc question 
of procurement and development of Suri transmission in 5000 horse-power 
Iocomotive or alternatively 2500 or 2600 horse-power locomotive. Having 
regard to the then technical assessment that the maximum benefits of Suri 
transmission were likely to show up in the higher horse-powex range due to 
o better power/weight ratio, the Board considered it desirable to procure a 
few 5000 horse-power locomotives with Suri/hfekydro transmission provided 
the prices were found to be lemonable and adequate guarantees on the per- 
formance of these locomotives. engincs and transmission systems wcrc 
forthcominp. 

1.4. As efforts were then being made to procure West German Credit 
Tor purchase of these lo~omoti\~es, the Railway Board, in September 1964, 
issued tender enquiries to three West German firms. In response, offers 
were received from two firms who offered locomotives of 5000 horse-power 
with two 2500 horse-power Maybach engines. In June 1965, the Railway 
Board appointed a Technical Committee to examine these offers. The Corn- 
mittec was specifically asked to determine (i) technical suitalzilitv af the 



5000 horsepower locomotives for the development of Suri transmission snd 
(ii) in view of the difficulties experienced by American Railroads with 16 
cylinder high speed Maybach engines, what precautions should be taken to 
ensure that 20 cylinder high speed hlaybach engines (which were proposed 
to be fitted in the 5000 horse-power locomotives) gave minimum trouble 
under Indian conditions of working. The Technical Committee on various 
considerations came to the conclusion (December 1965) that no economic 
benefits of capital and maintenance costs could be expected of 5000 horse- 
power locomotives as compared to those of dual coupled 2600 horse-power 
diesel locomotives of ALCO design. The Committee also stated that 5000 
homepower locomotives could not be adopted as a standard unit taking irrto 
account the restrictions imposed by track and bridgc conditions, hauling 

"swr capacity of the locomotivcs, impracticability of multiple opcration and I,, . 
flexibility. 

1.5. About 2500 horse-powcr Maybach diesel engine, the Committee 
observed that the 20 cylinder engine ot the MD serics offered by the 
tenderers had not been installed on any locomotive and the experience so 
far was limited to bench tests cnly. The Committee, however, felt that thcrc 
might not be undue risk in providing 20 cylinder MD 1080 serics Maybach 
engines on the locomotives subject to proper observance of maintenance 
schedules and the use of rccommcnded Iirhricants. 

1.6. On 9th June 1966, the Railway Board decided that taking all I'actors 
inlo consideration, procurement of 5000 horse-power locomotives for k w e -  
loping Suri transmission could not be justified. Since the standard broad- 
gauge diesel locomotite was of 2600 horsz-power, the Board felt that i t  should 
be possible to design and fit 2600 horss-power Suri transmission in a diesel 
locomotive of equivalent horse-power and decided that i t  would bc more 
prudent to go in for 2600 horsc-power locomotivcs rathcr than for 5000 
horse-power locomotivcs. Accordingly, the Board decided t o  procure six 
or eight numbers of 2600 horse-~wer  Co Co type locomotives fitted with 
medium speed engines and Suri 1ran$mlcsinn arid to dcputc a senior Mahani- 
cal Engineer of the Railways to West Germany to have informal talks w ~ t h  
the representatives of thc firms there and obtain their rcaction to thc proposal 
of procuring 2600 horse-power locomotives instead of 5000 horse-pwcr. 

1.7. In the light of the report of the Railway Engineer deputed to West 
Germany, the Railway Board decided (August 1966) to go in for 2500 horse- 
power BB 19 tonne axle load mixed service locomotivcs with Maybach MI> 
1080 diesel engine and fitted with 2500 horse-power Suri/Mekydro trans- 
mission. In arriving at this decision the Board, inter alia, took into account 
the following observations in the report of the Engineer :- 

(i) the leading locomotive manufacturers of Wcst Germany and the 
Germav Federal Railways indicated that a 2500 horse-powcr 
diesel hydraulic locomotive could be built easily on four axles 
and that these locomotives would more or less perform what the 
six axle 2600 horse-power WDM-21WDM-4 diesel locomotives 
on the Indian Railways were performing ; 

(ii) the capital cmt of a four axle diesel hydraulic locomotive would 
be less than a six nxle diesel electric locomotive when produced 



in series ; with Suri :ransmission a higher efficiency and also 
savings in fuel to thc cxtent of 5 to 9 per cent were anticipated ; 

' from thc maintenance angle also a four axle diesel hydrauiic 
locomotive should, if at all, he cheaper than a six axle locomotive 
of the same power ; 

(iii) M/s. Maybach who werc tleveloping Suri transmission, had no 
doubt about the proper functioning of either Suri transmission 
or their own transmission and they would not be interested in 
developing Suri tranmission alone without makhing it with their 
engine as they would not be able to guarantee performance with 
any other engine in the dcvelopmental stages ; 

( iv)  MIS. Maybach had stated thnt their modified 20 cylinder MD 
engine would be a good trouble-free engine ; 

(v) the German Fcdcral railways statcd that they were quite satisfied 
with the performance of Maybach engines but they needed grzater 
amount of attention and ~ k i l i  ; there were over 1000 Maybach 
engines of thc M D  scrim in use on the German Railways : and 

(vi) the Gcrman firm interested in developing Suri transmission system 
were of the view that it wcdd bc rather cumbersome to couple 
all the six axlcs together wirh Suri transmission. 

1.8. Further, in December 1975, thc Railway Board stated that there 
was no other diesel cngine known at that time (1966) which could be 
used with Suri transmission. As such, !he possibility of procuring this engine 
from various engine buildcrs in Wcst Germany alone was pursued as they 
were pioneen in hydraulic and hydro-mechanical transmission system. 

I .9. The Railway Board decided to call for tenders for 2500 horse-power 
BB 19 tonnes axlc load mixed servicc lccomotives with Maybach MD 1080 
diesel cngine and fitted with 2500 horsc-powcr Suri/Mekydro transmission. 
Tenders wcrc to bc obtaincd for 5 dlfferml combinations of Suri and Mekydro 
transmissions. The Board furthcr decided that tcnders should be called for 
from at least all thosc firms who were prcviovsly addressed for 5000 horse- 
power !ocomotivcs. 

1.10. On 30th August 1966, formal tender enquiry was issued to two 
Wcst German locomntivc n~anufacturer (firms A and B) soliciting offer 
by 15th September 1966 which was extended upto 28th September 1966 
Both the firms submitted thcir offers. 

1.1 1. The Tender Committee found the offer of 6rm A superior from 
technical as well as financial point of view and accordingly recommended its 
acceptance. The Research, Designs and Standards Organisation of the RaiI- 
ways (K.D.S.O.) also, after technical tcrutiny, found the offer of firm B 



unacceptable. The Committee found that the guarantee terms offered by 6rm 
A were more comprehensive than thcse of firm B. Firm A quoted for 
focomotives fitted with Suri transmission as well as Mekydro transmission. 
The slightly higher price (DM 67,500 per locomotive) quoted for the locomo- 
tive fitted with Suri transmission over that fitted with Mekydro transmission 
was found more than justified considering the developmental expenses involved 
and the expected savings in fuel due to higher efficiency of Suri transmission. 
The Couunittee stated that Suri transmissic;n would provide an efficiency of 
92 per cent in the final stage as against a maximum efficiency of about 80-83 
per cent in the Mekydro transmission and this higher efficiency should result 
in corresponding saving in fuel. On the assumption that a locomotive 
earned (ran) about 400 kms per day on line and that fuel is consumed rit 
the rate of 4 litres per km therefor, the Committee assessed, on a rough 
basis, the annual saving at about Rs. 20,000 per locomotive even at 5 per 
cent higher cffi~iency. Accordingly, the Commjttee recommended placement 
af order for 6 locomotives fitted with Suri transmission and 2 locomotives 
with Mekydro transmission on firm A. The estimated f.o.b., value of ihe 
iocomotives was about 10.4 DM (c & f value 11.02 million DM- 
approximately Rs. 2.08 crores). The Railway Board approved of these 
recommendations. Advance letter of acceptance of tender of firm A was 
issued in December 1966. 

1.12. The contract for the supply of the locomotives was evzcuted with 
the firm on 23rd June, 1967. The firm had given a guarantee that thc 
lacomotiva would be built fully in accordance with the specifications iu~d 
would operate properly. It also guaranteed proper functioning of Suri 
transmission. The guarantee was to last for a period of 24 months from 
the dates of commissioning of the locomotives in India or 26 months from 
the dates of shipment from Germany or 3.00,000 kms run by each locomotive, 
whichever event should first occur. 

1.13. The eight locomoitves (WDM-3) arrived in India in the second 
hall of 1970 and were commissioned between August 1970 and May 1971 
at Gooty in Southern Railway. The expenditure booked upto August 1975 
towards the cost of these locomotives was Rs. 3.37 crores. 

Perfcrwlance of locornotives 

1.14. These locomotives wefe utilised mainly on freight services on the 
Guntakal Division of Southern Railway till Novcmber 1972, when they were 
introduced on express (pasengcr) servicc also. I n  July 1971, Southern 
Railway Administration reported to f.he Raiiway Board that the locomotim 
had developed defects in the transmission systcm and convertor turbine wheels 
leading to failures. On the recommendations of the manufacturers ccrtain 
modifications were carried out in torque convertor, turbine blades a:d 
mechanical clutches and thus the troi~blc in the system was overcome. 
Nevertheless, the performance of these locomotives had not been satisfactory 
ee the extent of ineffectiveness of each Iccomotive ranged from 15.5 per mnt 
lo 45.3 per c a t  (average 27.09 per cent) during the period from the dates of 
amrnjssioning to end of April 1973. I11 April 1973, the Board cdled for a 
detailed report on thc pcrformancc of :hcse locomotives. 



1.15. The appreciation report submitted by the Railway Administration 
m May 1973 and subsequent performance report on these l ~ ~ ~ r n o t i v e s  
disclosed that :- 

( i )  the locomotive availability in t e r n  of hours per day per l o c o ~ ~ ~ -  
tive in use was less for WDM-3 locomotives as compared to 
WDM-2 locomotives (mufaclured in the country) as indicated 
in the table below :- 

Year 

Average availability 
per day in use 

(hours) 
WDM-3 WDM-2 
locomotives locomotives 

(ii) on account of lower horse-power (less than 2600 horsepowz), 
lower axle load (76 tonnes against 110 tonnes of WDM-2 1- 
motives) and lower convertor efficiency at low speeds, the 
WDM-3 locomotives hauled smaller loads, 23 per cent less in 
the up direction and 25 per cent less in the down direction, 
than WDM-2 locomotives particularly on s t 8  gradients ; 

(iii) the maintenance costs were more in case of WDM-3 locomotivts 
(Rs. 6,851 for cylinder heads) as compared to WDM-2 locomo- 
tives (Rs. 2,632 for cylinder heads) ; 

(iv) the locomotive failure rate was higher in WDM-3 locwlotives 
(43,379 kms. per failure on the average during 1971-72 to 
1974-75 ) when compared to WDM-2 locomotives (being 
1.12,893 kms. per failure in ihc same period) ; 

(v) thc fuel consumption of WDM-3 locomotives (both Suri and 
Mekydro transmissions) was approximately 20 per cent more than 
that of WDM-2 locomotives ; (a  representative of the manufactu- 
rer had stated on 31st January 1973 that the MTU Maybach 
high speed engine fitted on WDM-3 locomotives was likely to 
consume 10 per cent more fuel than WDM-2 engine on accouut 
of precombustion chamber configuration) ; and 

(vi) Thc WDM-3 iocomotives posed major maintenance problems, 
pertaining to cylinder heads, gas inlet casing, t u r b  changer. 
vulkan coupling, dog $utches, shock absorbers, wheels etc. 



1.16. The R.D.S.O., who examined this report observed in April 1974, 
amongst others, that :- 

(i) the power rating of the RDM-2 locomotives is 2,635 under 
standard conditions (ambient temperature 15S0 C) and the 
locomotives deliver 2,430 home-power at site at an ambient 
temperature of 5 5 O  C. A* this the WDM-3 lounnotives 
deliver 2,440 hofse-power at slto conditions of 40° C but at 
site temperature of 5S0 C thc power output was only 2,090 horse- 
power and consequently the hauling capacity of WDM-3 loco- 
motives was lower than that cf WDM-2 locomotives ; 

(ii) the large daerence of 20 per cent in fuel consumption botwccn 
the two loconiotives could be accounted for only by the v,ut 
difference in the diesel engines leading to the conclusion that the 
MD 1080 engine had not beell as efficient under working con- 
ditions as it was presumed to be on the basis of bench test 
results ; and 

( l i i )  any pcrformancc evaluation should be done kceping in vicw thal 
the WDM-3 locomotives used Suri/h4ekydro transmission-an 
absolutely new development -- and the MD 1080 engines of thc 
MTU, which wcrc bcing used on these locomotives for the first 
lime. 

1.17. The various major dcfccts in thesc locomotives transn~issions and 
engines were brought to the notice of the manufacturers from timc to timc. 
The manufacturers advised thc Railway I'loard in November 1973 that, as 
there had been engine damages on thc locomotives equipped with Suri trans- 
mission, it would be necessary to operat: these transmissions purely hydrauli- 
cally. The Railway Board agreed to the modifications being carried out. 'Thc 
modifications in essence meant, dummying Suri transmission and converting 
into simple hydraulic Mekydro transmission. This modification i n  all ~ h c  
locomotives fitted with Suri ;ransmission Has carried out in Decembcr 1973- 
January 1974. 

118. The question of restoration of all stages of Suri transmission wit\ 
discussed (July 1975) by the Railway Board with the rcprcsentatives of thc 
manufacturers. The manufacturers staicd that after taking into account all 
aspects with MTU (the engine tranmission suppliers) they had come to 
the conclusion that the mechanical ( S x i  transmission) portion was to I-c 
blanked off. 

1.19. With reference to a suggestion of August 1975 from tbe Railway 
Board to use these locomotives for passenger service, Southern Railway 
Administration indicated (August 1975) that it was not very surc about their 
reliability in service and it would bc desirable to consider them as casual 
addition rather than regular allotment for firm service. 

1.20. The Railway Board stated (December 1975) that .- 
( i )  the designing and building of this locomotive in India with 

imported engine, transmission, drive and auxiliaries was not 
considered financially viable ; 



the locomotives represented a new development incorporating 
the first application of a newly developed transmission system ; 
and, thereforc, higher incidence of repairs and limited availabi- 
lity should be expected on such locomotives which were placed 
on line on trial basis as a Research Programme ; 

power rating of WDM-3 locomotives was lower than that of 
WDM-2 locomotives ; WDM-3 fom-axle locomotive had a 
total weight of 76 tonnes against 113 tonnes on six-axle WDM-2 
locomotive ; WDM-3 locomotive was, therefore, constrained to 
start lighter loads as compared to WDM-2 ; on the sections 
where these locomotives werc operating WDM-3 locomotives 
could haul 1,350 tonnes in the up direction and 900 tonnes in 
thc down direction against WDM-2 which could haul 1,750 
tonnes in the up direction and 1,200 tonnes in the down 
direction ; 

on freight service, fuel consumption in litres per one thousdnd 
gross tonne kilometres had been higher on WDM-3 locomotives 
as compared to WDM-2 locomotives ; however, WDM-3 1- 
motives fittcd with Suri transmission gave favourable fuel zon- 
sumption 0x1 fast passenger trains ; and 

the Maybach MD 1080 enginc with precombustion engine had 
shown a specific fuel consumption on bench tests which was 
comparable with that for ALCO type of diesel engine (manufac- 
tured in the country). The design feature in this respect 
furnished by the nianufacturers at the time this engine was 
selected had been physically established during bench testing of 
the engines. The field experience in India under the high 
ambient temperature when compared to ALCO engine in this 
regard was found not.favourablc and at variance with the bench 
tests. 

1.21. It may be stated that these WDM-3 locomotives were procured 
against West Gcrman Credit to haul heavy freight trains on graded sections. 
The objective was development of Suri transmission and as such the Railway 
Hoard had stipulated obtaining of adequate guarantees on the performance 
of these locomotives, and their cngines and transmissions. As a matter of 
fact, the Board had earlier contemplated a guarantee period of 60 months 
for the diesel engine and transmission and 24 months for the remaining 
portions of the locomotives. 

1.22. The following other aspects of the case also deservc mcution : 

(a) The Railway board, while drcidmg not to procurc 5000 horse- 
power locomotives fitted with Suri transmission but to obtain 
2500 horse-power locomotives did not consider the possiblhty 
of obtaining offers from locomotive manufacturers other ikpn 
from West Germany, though ono of the Member of tile 
Tecl!nical Committee consti!uied by the Board in July 1965, 
pointed out (November 1965) that building of a 2500 horsc- 
power locomotive with Suri or any other hydraulic transmission 



should prcsent no problem as a 2600 horse-power locomt~ve 
was already being manufactured in the country. He had, there- 
fore, suggested dcvelopnlent of 2500 horsepower locomotive 
with Suri/Mekydro/electric transmission and ALCO (manufac- 
tured in India) IMaybach engines. He had also suggested 
designing and building of such locomotives in Ind'ia with imported 
engines, transmission, drives and auxiliaries or in the alternativr 
obtaining such locomotives from the manufacturers. This was 
endorsed by the Member, Xkchanical, Railway Board. 

(b)  Tho Member, h4echanica1, Railway Board in February 19G6, 
had stated that the performance of the Maybach engine had to 
be viewcd with a certain amount of reservation in the light of 
the experience. He also chscr~xxl : 

"Taking all things into consideration and particularly the limitations 
imposed hy Indian track and bridge standards and the 
technical m d  operational disabilities from which the proposed 
5000 horse-power locon~otives would wffer as pointed out 
by thc Committee, I am of the opinion that even though therc 
will be some further delay in finalising this issue the best and 
safest course for us would bc to go in for the following proto- 
type locomotives which incidentally will provide an adequate 
means of con~parison not cnly between themselves but also 
with the 2600 horse-power ALCO locomotivcs already in use 
on the Indian Railways :-- 

Numbers 

ti) 2500 horse-power locomoiives fitted with Maybach 
engine and Suri/Mekydro transmission ... 4 

(ii) 2500 horse-power locomotives fitted with Maybach 
engine and Mekydro transmission ... 2 

(iii) 2600 horse-power locomotives fitted wiih ALCO 
engine and Suri transmission . .  3 

(c)  The desirability of developing Suri transmission with proven 
locomotives already in use viz., ALCO was not pursued because 
of the apprehension that utilisation of ALCO engines of American 
xake  with Suri transmission to be developed by M/s. Maybsch 
of Germany might not be looked at with favour by the German 
Credit Loan authori~ies, even though the Railway Board was 
aware at that time that ALCO had collaboration with Mark of 
Germany for manufacture of diesel hydraulic locomotivcs and 
Mark held the licence for Suri transmission. Consequently, en- 
quiries were issued only to the West German manufacturers. 

It was also considered in April 1966 that the suggestion 
of Membm, Mechanical, n ~ a d t  in February 1966 for the deve- 
lopment of 2500/2600 horse-power locomotives fitted w~th  ALCO 



engim of American make'with Suri transrmssmn was not feaslMe 
as this would involxe a ale /love examination of the matter 
leading to further delay, it having already taken over four years 
in discussions with thc manlifacturers and the German Bank 
authorities. 

(d)  The Railway Board in 1964 idelf had ind'icated that adequate 
guarantees on the performance of the locomotives, engines and 
transmissions should he forthcoming. The four-axle locomotive 
fitted with high speed Maybach engines and SurijMekydro 
transmission were entirely new to the country. The Maybach 
2500 horse-power high s p e d  engine had undergone only bench 
tests and were being used in this country for locomotive traction 
for the first time. The Railway Board, however, did not obtain 
specific guarantees covering locomotive/engine/transmission 
performance, mamtenance, fuel consumpt'ion etc. 

(e) These locomotives were obtained with a view to developing Sun 
transmission and effecting savings in fuel. As stated earlier, 
Suri transmis:.ion on all the six locomotives had be& dummied 
(January 1974) and the manufacturers did not agree to restore 
the same. Repercussions of this are :- 

(i) the efficiency of the transmission would be further lowered by 
about 5 per cent and to that cxtent the specific fuel consump- 
tian would increase as commed  to ALCO locomotives 
(WDM-2) [cf. paragraph 8.15-item (v)]  ; and 

(ii) reduction in msximum speed of the engine. 

( f )  The enginc manufacturers havc also pointed out that the plc. 
combustion chambe! configuration of the Maybach engine would 
conslcme 10 per dent more fuel compared to an open combustion 
chamber engine like ALCO and that any advsntage gained in 
transmission eficiency was likely to be offset and in fact 3vcr- 
shadowed by the lower engine effciency. The extensive difficulties 
and maintenance prob!cms posed by these locomotives resuited 
in operational deteriorarion and doubts about the reliability of 
thcse locomotives. 

Conclusion 

1.23. The objective of purchasing 2500 horse-power locomotives viz., 
development of Suri transmission lor high speed traction with a view to 
obtaining operational efficiency and fuel economy has not been rcalised. 
In March 1976, the Railway Board stated that Suri transmission was being 
successfully used in lower horse-power r a q e  of locomotives and 257 broad 
gauge and 15 narrow gauge locomotives had been built with this transmission. 

LParagrapli 8 of thc Report of CgrAG for the year 1974-75-Union Govt. 
(Railways) 1. 



Concept of Suri l'runsmissio~l , 

1.24. Explaining the concept of Suri transmission the Member Mechani- 
cal has stated in evidence (August, 1976) : 

"The basic concept of Suri transmission was the provision of ,a 
mechanical clutch. The ordinary transmission was hydraul~c 
transmission only but here there was the introduction of  a 
mechanical clutch in the transmission which comes into operation 
at a particular speed, resulting in better performance as far as 
efficiency goes." 

1.25. In regard to the development of thc concept of Suri transmission, 
the Additional Member Mechanical h s  stated (August, 1976) : 

"The concept of this Suri transn~ission was examined initially by thc 
Railway Board as well as by the NRDC ; and they came to thts 
fundamental conclu~ion t h a ~  if the Suri transmission could be 
developed and if we could have the mechanical transmission at 
the final stage, the ehciency of the diesel engine would be in- 
creased by about 4 per cent to 5 per cent ; and that if this was 
to be equated in terms of money, thc gains that India and its 
railways would acquire would be so great that it was worth 
making a development effort. We did not have sufficient bdck- 
ground knowledgc of how really to make the hardware of Suri 
transmission itself. Our state of knowledge was not that great. 
We did not know much ; but we had an idea about the Suri 
transmission and that he had developed it when he was abroad. 
He gave the concept, hut the physical development, the design 
and how the component members were to be made how the 
transmission was to be etfected and how the matching in diffe- 
rent stages was to be clone.-about these matters we did not 
know enough at that moment. That is why we decided that 
we should go to an orgsrlisation or a country that had a bacic- 
ground and expertise to do this develomental activity for us. 
So, it war basically a technics; idea and we did it in order to 
havc a long-term gain of 4 per cent to 5 per cent efficiency in 
the diesel locomotive flcet, which was growing in India." 

1.26. The Railway Board have stated that Suri transmission was inten- 
ded to be developed as an improvement on the hydraulic transmission of the 
Voith and Mekydro types which already existed when the ides of Suri trans- 
mission was patented. In a note, the Ministry of Railways have further 
stated : 

"Voith and Mekydro are straight hydraulic transmissions in which 
the torque transmitting elements are convertors/couplings work- 
ing in conjunction with gears. Suri transmission retains the basic 
features of these transmission in the lower speed range. In the 
upper speed range, the hydraulic element is disconnected and 
torque is transmitted through a direct mechanical clutch. This 
has the advantage of higher efficiency in comparison to the 
straight hydraulic transmissions to the extent of about 5 to 10 
per cent.". 



1.27. I t  is seen from the Audit Paragraph that the Suri transmission was 
fiist used in diesel shunters and then in lower horse power range of BG and 
NG locomotives. As t o  the role and utility of Suri transfnission in thosc 1- 
motives, the Ministry of Railways have, in a note, staled : 

"Suri transmission was first developed by M / s  Mak fdr the WDS3 
type of diesel locomotives. These locomotives were designed as 
shunting-cum-shuttle service locomotives. For this purpose, the 
reversing gear box attached to the Suri transmission was designed 
t o  have two gear stages; in the lower gear, designated as 
"shunting g a " ,  the locomotive was dcsignated t o  have a maxi- 
mum spced of 27 Kmlh and in thc highcr speed gear designa- 
ted as "Mainline gcar", the maximum locomotive speed was 
65 I<m/h. Thc 1c;comotivc was t111.14 fit for both shunting and 
mainline typc of services upto a limited speed of 65 Kmlh. 

S~~bscquc!~~.Iy, i t  was dcciC;cti to I I>~ ;~LI~ :~c~LI ! . ; .  locomotives of similar 
typc intligcn(~ils2:; 7 ,  Cltlittaxmjan. Thcse iocc;motive\ arc d~s ig-  
nated as WDS3jWDS4B class and arc currently under manu- 
factuic at Chit tar:<!:'an. I n  S ~ T L I ' . ~  lc st.rviccs, the mainline 
gcar is uscd going upto 65 Kmlh spccd. The ad- 
vantage of mcchanical clutch eiTicicncy can thus lx made 
use of since this clutch comes into the circuit at  about 46 Kmlh 
speed. In shunling thc speeds are low and wen  in shunting gcar 
stage, the mcchanical clutch does not generally come into Ihe 
circuit. 

Aftcr more than 100 locomoti\u had k e n  mznufactured at Chit* 
ranian, it was dccidcd by the Board that this numbcr was suffi- 
cient to cater to the needs of multi-purpose locomotives on all 
the ronsl railways for sliuntinp-cu~n-shuttle dl~tizs and that 
further locomotives could be manufactured for shunting scrvices 
only. Locomotives manufactured currentlv arc provided with a 
simplified transmission i n  which thc mccliarlical clutch is not 
being fitted. 

In  regard to the role and utility of Suri transmissicm in lowcr horse 
power RG and Narrow Ciaugc locomotives. it mav bc s t a t d  
that whercvcr locomotivcs can he used predominantly in their 
uppcr speed range, the advantage of the direct mcchanical 
drlvc of tllc Sun trunsmission can bc nlade usc of.". 

1.28. The Chairman, Railway Board informed th? Committee (August, 
1976) that "Suri transmission which was fitted to thz low hor* power 
engines which were manufactured in the counhy had not been quite satis- 
factory." He further stated : 

"While it is true that Suri transmission part of it has not given us 
much benefit, since Suri transmission is an addition to hydraulic 
transmission we go in for it. In our diesel shunters, we are doing 

i r .  This can apply for hydraulic transmission in the smaller 
horse powcr engines. This is thc sum total of the achievement 
that is obtained. . Suri transmission itself has not given 
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much benefit but this type of use of hydraulic trans- 
mission which can be cheaper than diesel engine transmission 
has been established at least in respect of small horse powcr 
engines in India." 

1.29. Enquired whether any evaluation of the working of Suri trans- 
mission in diesel shunters had been made, the Member Mechanical bils 
stated (August, 1976) :- 

"When the lot of 7 WDS3 shunters came, they were fitted with the 
Suri transmission. Initially we had a lot of troubles with these 
locomotives, but the trouble was confined more to the power 
pack than to the transmission. But in course of time, we tried to 
go into detail about the troubles that were being experienced 
and we were able to get over a lot of these difficulties and in-fact 
the transmission was also modified to suit with the engine. Al- 
though initially we had to trouble with these locomotives, out 
of 7 locomotives, five are still-after 15 years of service-work- 
ing. They did not have trouble. But we tried to get over those 
d3Xculties and tried to make use of those locomotives." 

1.30. The Committee desired to know whether any such evaluation had 
been made at the Railway Board's level and if so, when and what were 
the main findings thereof. In a note furnished to the Committee, the Railwav 
Board have inter ulia stated ( 1976) :- 

"Suri transmission has been used on the following the classes of 
diesel shunters :- 

WDS3 class imported from MIS Mak of West Germany and placed 
in service during 1961-62. Tmsmission fitted on these l o c o m  
tives was designed and manufactured by Mak. 

WE641WDS4B class manufactured in CLW and brought into ser- 
vice progressively from 1969-70 onwards. A few earlier units 
have imported Suri transmissions while the subsequent ones arc 
fitted with transmissions manufactured indigenously in accor- 
dance with Mak design. 

An evaluation report on the working of WDS3 Iwomotives trans- 
mission was prepared by Northern Railway in December 1962 
based on the service experience with these locomotives This 
report stated that : 

"(i) The Suri transmission have now cummulated 20885 hrs. oi 
service and earned 320698 kms., the first transmission of loco- 
motive 19046 having earned 5624 hrs. and 70404 kms. upto 
29-1 1-1962. 

(ii) The trammission has been functioning satisfactorily through- 
out. The repairs necessary have been of a very minor nature, 
there being no defect found in the transmission relating to its 
principles or any weaknesses in its fundamental design. 



(iii) Economy of fuel consumption of the order of 10-15 per- 
cent has been returned every month on the Northern Rail- 
way when compared with the WDS3 hydraulic transmission 
locomotives ." 

In 1964 the Board vide letters No. 62M(L) 146617 dated 9th and 16th 
May 1964 appointed a Committee to report on the performance of WDS3 
locomotiv'es working on the Northern Railway. 

The Committee in their report submitted in November 1964 stated in 
regard to the Suri transmission that "the claims made for the Suri transmis- 
sion are (i) higher transmission efficiency compared with any other known 
make of transmission, especially at high speeds, and (ii) no break in trac- 
tive effort at the time of circuit change over in the transmission." In regmd 
to these claims, the Committee recorded that tests and operating experience 
have proved : 

( i )  The proper and smooth operation of the transmission as desig- 
ned, and 

(ii) No break in tradive effort at the circuit change over point. 

In  regard to the transmission efficiency, the Committee drew attentim 
to the results obtained during tests conducted in the Works of Mls Mak in 
October 1960 and witnessed by a representative of the Indian Railways. 
These results indicated that "beyond 68 pcr cent of the maximum output 
speed of the transmission, the transmission efficiency is about 94 per cent 
at fu l l  load; about 91 per cent 3/4 load ; about 90 per cent at 112 load 
and about 88 per cent at 114 load. The results also show that at part loads 
the Brockhouse convertor returns efficiencies better than at full load. These 
efficiencies are higher than those claimd for any other h o w n  make of loco- 
motive transmission." \ 

-=- 
In regard to the service experience with W S 3  locomotives, the Com- 

mittee concluded that this had been generally satisfactory. 

In regard to WDS4(WDS4B class locomatives, a service report prepared 
in July 1971 by the Northern Railway states as under :- 

"It can be emphatically stated that the performance of the OCO 
diesel hydraulic shunters type WDS4 has more than come up to 
the design expectations. The reliability and fuel consumption 
figures have been of a high standard and there have been no 
major difficulties in the maintenance of this class of Imomotives 
during thc period under review. It is to be specially noted that 
difficulties in respect of the transmission have been conspicuously 
absent. Their load hauling capabilities have also becn found to 
be adequate for the duties required of this locomotives.". 

Bulk of the WDS41WCIS4B shunters in service are fitted with indigen- 
ously manufactured Suri transmission Service experience with the rransmis- 
sions of these locomotives was reviewed in May 1976 in RDSO Report No. 
MP-253176. This report brought out that : 



(i) There is a waiting period of about 12 to  15 seconds at the time 
of operating the reverser to change the direction of runnlng of 
the locomotion. This is on account of the time required for 
emptying of the convertor-mapling. l'his is an inherent feature of 
the design of the Trilok type torque convertor-the type which 
has been employed in this transmission for obtaining optimum 
efficiency in shunting duties. 

(ii) Arising from the oil emptying feature mentoined above, the 
driving crew has to ensure that reverser is not operated before 
convertor has been fully cnlpticd ; other wise therc are chances 
of damage to the reverser rncchanism. The Railways have to 
train the drivers in the importance of this feature. 

(iii) There werc initial failures with the types of flexible coupmg 
used between the engine and transmission. A ncw type of flex- 
ible coupling is now employed and has bcrn in use for the last 
two years. The performance with this has becn bettcr than with 
the previous couplings. 

(iv) Some features were recorded in the ZF type oE torquc conver- 
t o r ~  used on some of the transmissions. Thc design of this 
convertor has been strengthened to takc carc of thcsc falilures 
Since Twindisc typc of convertors are being manufactured in- 
digenously, their use in these transmission has ~lready been 
introduced to minirnise import of the ZF type convcrtors. 

(v) Since some failures on the mcchanical clutch portion of the 
transmission were experienced, simplified version of thc trans- 
mission is now being employed eliminating thc mechanical 
clutch portion. 

(v'i) Most of the WDS4B locomotives now manuhrcrl~rej are requlr- 
ed for purely shunting dulics in which the mcchanical clutch is 
not required. These locomotives are being fitted wiih simplified 
transmissions without mechanical clukh." 

1.31. The Committee desired to known thc precise bcncfits which had 
been derived by installation of Suri Transmission in 257 BG and 15 NG 
locomotives and also whether the main objective of saving in furl coniump- 
tion due to higher efficiency of Suri Transmission had hccn achieved. In s 
note. the Ministry of Railways have stated (1978) : 

"A detailcd comparative evaluation of Suri Tranqmision with 
comparable Voith transmission was carried out bv RDSO on 
the WDS4-locos, the results of which arc published in RD30. 
Report No. M-312. Broadly, the Report brings out that - 

(1) In the shunting speed range upto 18 Kmph, the Suri transmis- 
sion recorded significantly high efficiency and fucl savings ; 

(2) For shu~tle service operation, the Suri transmission recorded a 
higher efficiency at speeds higher than 18 Kmph, in both stages. 
When the mechanical clutch was operativc. the efficiency and 
fuel savings were the highest. The exact quantum of improve- 
ment is indicated in the Synopsis of the Report. 



Similar advantage can be expected in the NG-Main-Line locos espe- 
cially since in main-line operations, the major portion of loco 
running is in the higher speed range (as a percentage of the 
maximum permissible speed) where the second stage and the 
mechanical clutch can be utilised." 

1.32. In another note, the Ministry of Railway have stated : 

"When the mechanical clutch is removed, the realisation of the 
highest obtainable efficiency in the high speed xmges (irtr'rela- 
tim to the maximum permissible speed) will not be possible. 
The clutches have bcen removed from about 100 WDS4 locos 
on account of the locos not being utilised in the relevant speed 
range and also due to defects arising out of manufacture and 
result of disuse. Efforts are bcing made to make the clutch por- 
tion on some locos operative, where the service permits of its 
use for reasonable perids." 

, 1.33. Commenting on the above information furnished by the Ministry 
of Railways, the A L I ~ I L  ha \c  lntcr uliu observed : 

"An evaluation of thc prccise benefits (including savings in fuel con- 
sumption) actually achiev'cd if any attributable specifically to 
Suri Transmission in the case of these lower horse power B.G. 
shunters (refcrred by the PAC) has not been furnished. We 
would bc justified in drawing the inference that there have been 
no benefits or no tangible benefits of the Suri transmission in 
low horse power shunter. 

The Kailwzy Board haw refcrred to R.D.S.O's Report No. M-312 about 
thc cornparatikc pcrt'ormanc:: of Suri transmission and Voith transmission. 
This Report deals with the performance of one 600/700 HP locomotive fitted 
wiih Suri transmission with that of another 600/700 HP locomotive fitted 
with Voitk ~ransmission. This study wduld appear to be totally irrelevant to 
the irsuc under consideralion as it does nc4, in fact, give the results of the 
cv:iluaiion of the bcnefits o f  thc SUII transmission as actually fitted and opc- 
ra!ing in thcw BG shunting-cum-sh~itrlc locomotives. 

Kcgdrding NG dicsel Iocos it has bccn stated by the Railway Board that 
kinliiar advantages can be expected, since in main line operations 
the major pdrtion of loco running is in higher speed range 
whcrc thc mechanical clutch can bc utilised. The reply only indicates the 
expectation and not what was rcalisecl. I t  has not thus been indicated whether 
in actual qcration of these locos thc cxpcctcd advantages of Suri trnns- 
mission have actually bcen realised and if so to what extent. 
The Railway Board's rcply does not therefore furnish the prc- 
cisc evaluation, as ashcd for in this question, of the benefits particularly the 
saving in fuel consumption derived, if any, by installation of Suri transmis- 
sion in  the low horse power NG locor. 

In view cf R. D. S. O's observations as above and also in absencc of 
any precise quantification of the bendits, if at all actually achieved by instal- 
Intion of Suri transmission in low horse power BG and NG diesel locos, the 



claim of the Railway Board that Suri transmission is being successfully em- 
ployed in 257 BG and 15 NG dieszl locomotive (ci : sub-para 8.23 of the 
Audit Para) remains unestablished." 

1.34. Referring to the utility of the Suri Transmission on low horse powm 
locomotives the Chairman, Railway Board, stated (August 1976) : 

'Thcre is one advantage in the whole thing. Suri transrnissiun is a 
modification, an extra device added on to hydraulic transmis- 

@ sion. By having this development in the country, although the 
mechanical part of Suri transmission has not been found to be 
very effective, we have at least been able to develop hydraulic 
fransmission without going out ; that is onc advmtagc that 
finally arose out of it. All our shunting locomotives sre now 
being fitted with hydraulic transmission, plus of course Suri 
transmission which is bcing put out of conlmission very often 
since it is nut working satisfactorily." 

1.35. In the same context thc Mcmber Mechanical statcd (August 
1976) : 

"Therc arc certain basic advantages of hydraulic transmissio:: as 
such and those advantages arc : ( 1 )  that thc initial cost of 
the locomotive having hydraulic transmission is much less, almost 
about 40 per cent less ; (2)  the maintenance cost of the hydrau- 
lic transmission fitted with locomotive is also low. These are 
the two basic important factors which made us to go in fnr 
the development of hydraulic transmission.. ." 

1.36. The Committee inquired what were thc considerations which 
made the Railway Board take up Suri transmission for devclopmcnt with the 
11elp of West German firm. The Chairman, Railway Board stated in evidence 
(August 1976) : 

"The consideration for adopting the Suri transmissmn was : ( 1 )  it 
was an innovation of an Indian and wc havc vcry pround of it. 
(2) we thought we could try it on high horse-po~w engine." 

1.37. Asked whether any trial was made before agreeing to take up 
clcvelopment of Suri transmission on hi h horse power the locomctivcs Chair- 
man, Railway Board stated (August 1876) : 

"It was also expected that the Suri transmission will consume less 
fuel oil at hi er spceds So that was definitely an economy that 
was expect e f  to be achieved. So, for thesc two reasons, at that 
time the Railway Board wantcd to go in for the Suri transmis- 
sion. The Suri transmission can only be coupled with hydraulic 
transmissions. It could only be tried in a perfect hvdraulic ttans- 
mission. At that time, it was only in West Germany that the 
hydraulic transmission system had developed and more or 
less perfected. So, the attention was drawn to the West Gcr- 
many, but, of course, ATCO was consultcd. It was mainly for 



2600 horse-paver locomotives and if they were interested in 
making Suri plus hydraulic transmission, it would have been 
advantageous but they said that they were not interested in the 
manufacture of Suri transmission." 

1.38. The Committee asked whether before taking up development of 
Suri transmission for high horse-power locomotives, any evaluation of the 
system had been made and if so, what were the initial results. The Member 
Mechanical stated during evidence (August, 1976) : 

"initially the locomotives with the Suri transmission wcrc not giv- 
ing good performance. We had trouble with them. So the cvalua- 
tion showed that it was not good because the cngine did not 
function well. . . .The Technical Committee at that time said 
that there would not be an undue risk in going in for the dcve- 
lopmen: of high power engine but for the constraints which 
these engines would have, thc manufacturers will be able to 
iron out in course of time." 

1.39. On being pointed out by the Committcc that even inspite of the 
ncgative report of the Technical Commitlce, the Railway Board felt encou- 
raged to go in for thc development of Suri transmission, thc Member Mechni- 
cal stated (August 1976) : 

"That was the decislon taken by the Board then." 
1.40 The Committee cnquircd how did the Railway Board come to the 

conclusion that there would be 4 per cent to 5 pcr cent saving in fuel 
consumption if Suri transmission was used on high horse-power locomotives, 
The Membcr Mechanical stated in evidence (August 1976) : 

"It was just a theoretical conclusion." 

1.41. Asked why could not the Railway Board wait till the results of 
the experiments of Suri transmission on thc low horse power engines were 
known, thc Member Mechanical stated (August 1976) : 

"At that time the driving force in people's mind was that we must try 
to develop the higher H. P., whilc we were still developing the 
low HP range." 

He added : 

"The low HP locomot~ve was being used for shunting purposes and 
the claim of the transmission was that at the high speed range, 
fuel economies were effected. It was also decided that as high 
H.P. engine should be developed for.the high speed l o ~ m ~ o t i v e .  
We could have waited; but as I mentioned earlier, it did take 5 
years ; it was not done hurriedly." 

1 42. The Committee pointed out that the whole matter was dealt with 
in a hurried manner and it lmked as if proper attention was not paid to all 
aspects with the result that not only the ultimate object had not been achiev- 
ed but the patent had also sufiered. To  this the Member Mechanical replied 
f August 1976) : 

''This is true." 



1.43. When aksed whether the Members of the Railway Board did not 
take this into account, the Member Mechanical stated (August 1976) : 

T h e y  went by the report of the Technical Committee which was 
set up." 

1.44. In reply to a question as to what were the pressing reasons for 
which a decision to develop Suri transmission was taken, the Member 
Mechanical stated (August 1976) : 

''There wcre two reasons, probably. One was the development of the 
iwligcnous transmissivn ; and the sccond was the possible 
cconvmy in the fuel consumption if this was done." 

1.45. Thc Committee enquired since the Suri transmission did not suc- 
cmd on thc law 1-iP cngincs. who g ~ v c  t h ~  report that i t  wdl bc succ:ssful 
for tile b:gh H.P. cngrnc. The Mcn~bcl- Mechanical staled (Augu ,t li176) : 

"On thc: 1 m  HP. any transmiscion would gi\c some trouble In the 
early d a y .  . . . . . . .But whcncvcr u c  put n ncw transmission 
on thc Imc. wc 1 1 2 \ ~  t r o u b l ~  I can say this frcm my cxpwicncc 
of 40 ycars." 

1.46. On bci!?g poir~tccl out that that was all thc moro reason for thoiough- 
ly examining all aspects, t i c  Mcmbcr Mechanical statcd (August 1976) : 

"I agree with you ; but initially, with every ncw unit one docs ox- 
pcricnce troubk, c. g., wit11 all our steam locomcltivcs and thc 
diescl ones, wc always had some troubic or thc othw." 

1.47. It is seen that the Ministry of Railways cntrustcd National Research 
Development C~rpor~t t ion  with thc dcvclopment and exploitation of the in- 
vention and patent in respect of Suri transmission. The patents of the in- 
vention wcre taken out i i l  India, U.K. ,  West Germany, Carlad,?, Francc, 
Czechoslovakia, Italy, U. S. .4.. Brazil, Japan and Australia. The Cornmittcc 
called for particulars of the a~cncies (indigenous and foreign) to who111 
licences hd been icsued for the manufacture of Suri transmissions together 
with dates of i w c  of licences. The information furnishcd by the Ministry 
of Railways is given below : 
Name of the Atyxc!, Date of issue of l iccnre 

(L) Mcssrs Kirlwk r Pi~ev.m:~tic 1-7-1971. The licence ic, v:.lid for 
Co.. lndustr i~~l  Estatc, PuIrc. ti pcricd of 10 yc,.rs. Thc ~ g r c c -  

ment w ~ s  cxccatrd on 22-9-79. 

(b) Messrs Mc.k, Keil, West 1-10- 19599 Tile licence w.~s  valid 
Germa.ny. for a period o r  14 years. Thc 

;,.grcement w is executed o n  
28-4- 196 1 . 



1.48. The total number of transmissions manufactured so far by eacb 
agency and the parties to whom the manufactured transmissions have becn 
applied arc given below :- 

Supplies made by Messrs Kirloskar Pneumatic Co., Pune. - -- --- 
Year No. received Value in Rupees To whom 

supplied 
- -- - - - - - -- - - - - - - - -- -- -. -- 
1969-70 13 9,54,122 CLW 
1970-7 1 27 19,58,536 CLW 
197 1-72 36 30,65,C72 CLW 
1972-73 47 43,49,870 CLW 
1973-74 46 42,49,038 CLW 
1974-75 3 1 29,65,3330 CLW 
1975-76 24 24.94.257 CLW 

1 2.45,210 Ccntral Railway 
1 3 2 , 3 5 0  Vizag Port 

38 26,19.210 CLW 
1976-77 2 1 24,67,016 CLW 

10 33,74,050 CLW 

Year 

1961 -62 
1964-65 
1967-68 
1968-69 

1969-70 

-. - 

No. received 
- 

U n ~ t  Prlce To whom wp- 
( I n D M 4 )  plied 

-- - --  
55.500 Indian Railway 
65,000 . , 
26,100 ,, 
56,100 
54.499 7. 

54,4499 ,> 
79,200 Is 

Z01.767 BY 

1.49. The ~ o m m i t t c i  cnquircd about thc total amount of royalty paid 
by the Railways for exploiting this transmission system. In a note, h c  
Ministry of Railways h a l t  statcd ( 1978) : 



'&Out of the total of Rs. 3,04,934.23 received from M/s. Mak as ro- 
yalties, a sum of Rs. 91,487.67 and Rs. 85,381.83 was paid to 
National Research and Development Corporation and Shri Sun 
respectively representing 30 per cent and 28 per c'ent as theu 
share. 

A sum of Rs. 7012.70 was received by National Research and Deve- 
lopment Corporation as royalties paid by M/s. K. P. C. Ltd. 
Out cf thls a sum of Rs. 2103.81 was retained by N. R. D. C. 
Arrangements are being made to pay the share of Shri Suri 
amounting to Rs. 1963.56." 

1.50. From the above it is scen that the total amount of royalty so far 
paid to NRDC and thc inventor for exploiting the Suri Transmission system 
works out t c  about Rs. 1.81 lakhs. 

Srlection of Loconiotives 

1.51. The Committee have been informcd ( I  978) that the initial deve- 
lopment cf the Suri Transmission patent in order to prove thc principles, 
W ~ S  carried aut on seven 650 H. P. Diescl shunting-cum-shuttle services 
locomotives, developed and manufactured by M/s Mak, West Germany. The 
development was restricted to the lowcr horse power range to minimise over- 
all expenditure. Consequent to the trials with these transmissions, 
it was proposed to develop this transmission for the higher horse pcwer 
range for mainline applications, where advantages of the concept could be 
realised to the maximum. This was mootcd by thc Chairman, Railway Board. 
and followed up with a Technical Memorandum by the Additional Member 
 mechanical), which was discussed in a Board meeting when a decisim 
to develo high horsr-powcr Suri Transmission for use with both 2600 HP 

008 and 5, HP diesel locomotives was taken. Extracts from the minutes of 
the Railway Board meeting held on 30 April 1962 arc reproduced bclow : 

"The Board ccnsidered in detail AMM's note datcd 28-3-1962 re- 
garding Suri Transmission. It is very important that Suri Trans- 
mission for high horsc power is developed expeditiously, its 
cficicncy having bccn fully proved for 600 HP range. The pre- 
sent standard for BG locomotives on Indian Railway:; being 
2600 HP, Suri Transmission for this horse power should be de- 
veloped. Simultaneously, transmission of 5000 1IP equivalent to 
two 2600 HP, as a more efficient substitute for two couplcd 2600 
HP transmission should also bc developed. 

For 5000 HP range, the choicc is confined to European countries, 
because of the lack of expericncc in USA in hydraulic transmis- 
sion. Krupps havc already shown interest in the matter and 
Dr. Kornarkar who was the principal mover in Mak, is with 
Krupps. Accordingly, i t  was decided that negotiations for 5000 
HP locomotive usmg two 2600 H P  Suri Transmissions may be 
made with Krupps." 



1.52. The Railway Board as per minutes of Board meeting held on 
30 April, 1962 had nominated Additional Member Mechanical and Director 
Finance to negotiate with M/s ALCO regarding development of 2600 HP 
broadgauge locomotives, using Suri transmission and to negotiate with Mjs. 
Krupp of West Gcrmany regarding development of 5000 HP locomotive us- 
ing two 2600 HP Suri transmission. The Committee enquircd whether 
negotiations werc held with West German firms and with ALCQ (USA) and 
if so. with what result. In a note, the Ministry of Railways have stated 
(1976) : 

"Ncgotiaticms were conducted with West German firms for 5000 
horse powcr locomotive and offers for these locon~ctives were 
rec~jved from two West German firms viz. Mjs. Henschel and 
M,/s. Mak. However, aftcr consideration of these offers by the 
Technical Committee, the I3oard decided to go in for 3-600 
horsc powcr locomotivcs. 

Di~cussions wcre also held with ALCO regarding the 2600 horse 
powcr locomotive. M/s ALCO were dependent on the d~*~iclop- 
m n t  of 2600 horse-power Suri Transmission elsewhere, an.1 cnly 
aftcr that was made available to tl~crn, they were in a position 
to consider the mattcr further. As such i t  (Board) ruled out 
2600 horse powcr AIXO locomotivcs for thc time 'Jeing as 
per Member Mechanical's noting c: 7-8-1964, extract of which 
is r+roduccd below : 

'At thi: Board meeting hcld on 30-4-62, it was decided that ne- 
gotiations should bc started with ALCO to develop a 2600 
Hi' Board Gauge locomotive using Suri Transmission. This 
matter was pursued by Shri K. C .  La11 who recorded in para 3 
of his note dated 2-5-1964 that ALCO wcre prepared t t ~  start 
nego:iations for a 2600 horse pcwer locornolive with Suri 
Transmission only aftcr this transmission had been fully 
developed in West Gcrmany on a 5000 horsc power loco- 
motive, because ALCO wcre unable to develop the transmis- 
sion themselves for the 2600 horse-powr locomotive. 'I his 
rules out the 2600 horsc power ALCO loco also for thz thne 
k i n g  and leaves us with only a 5000 horse power locm~o-  
tives with two Mavbach engines on which Suri Transmi.;sion 
can be developed'." 

1 .53 From thc information made available to the Committee it is seen 
that the then Additional Member Mechanical of the Railway Board had 
recorded on 28 September 1963 the following note on the outcome of the 
negotiations with M/s ALCO (USA) : 

"It has not bcen possiblc thus far to progress negotiations with 
ALCOs who have shown keen interest in the Suri Transmission 
locomotive. but can only base a proposal if a Suri Transmission 
of 2600 HP capacity is first developed and suppiied to them. 
ALCOs appear greatly setisfied with latest projected dcvelop 
mcnts in the 5 0 0  HP prototypc which they seem to haw dis- 
cussed with Mak of Wcst Germany. ALCOs now await the 



finalisation of 5000 HP l ocmot ive  from which the 2600 HP 
transmission will become available, before the matter can 
be  persued further with them." 

1.54. In  a supplementary mcmorandum furnished to thz Cammittec in 
Febraury 1978, the Ministry of Railways have stated : 

"In fact, as eariy as 1962, when the question of dcvclopmcnt of 
Suri Transmission in the highcr HP range was mootcd, i t  had 
bccn rediscd that the dcvclopmnt  (:4 t hk  transmission i!r con- 
junction wiih Alco cng ixs ,  which had bccn taken up ior indi- 
~ C I . ~ O L I S  production. would be thc most desirable lint of x t i u n .  
Accordingly, negotiations Ncrc ~ rde red  with this iirm, a~oon~!st 
othcss, at  ihat tlrnc. Unf(.rstunatcly, Alccr did not rcspond pusl- 
tivclg to tilc suggestion to undcrtakc dcvclopmcnt of t112 Suri 
I rsnvnissirji~ but ~nstcatl only .wii~aiccl t h c ~ r  h1crc.t ~n udng 

such 3 transnnision in coni!:nc~ion wi th  their 16-cylinder ci~cin.. 
attcr i t  had been succcs~!'ully cic~cl!:pcd clscwhcrc. In this um- 
ncction, x!tc'~::ion is invi~cd to the lctti: of M,'s. Alco to thc 
Chsirnlan, Railway Board. datcd 12 July 1963 rcp roducd  
below : 

i n  thc: co:i~-se of Idst manth, 1 liac! occl:sion to visit thc G c r ~ ~ ? a a  I.(.&t- 
rnotivi. h4anufacturcr, Msk hl3chincnbau Kicl GMBH in Kiel, 
where 1 joined our C h i d  Eiiginccr, Mr. A. ROSS, fm joist d ~ s -  
cussions wrth hfak and ycur Mr. hi. M. Suri in relation to the 
proposcd 2600 I i P  locornotivc with Suri Transmission. Wc wcrc 
ablc to clarify a number of problems rclatcd to cur prc1imin;lry 
studies. 

1 was informcd at that timc that Mak plan to submit thcir p r o p s 1 1  
on the projcct 5001) H P  locomn!ivc with Suri Transmission to 
you by thc end of June 1963 and I prcsume it is now in your 
hands. As you are awarc. it  is plani1r.d that the sfarm tran:m,s- 
sion used in thi5 lccomotive would be cmbodicd in thc prnposcd 
ALCO 2600 HP locomotives. 

During the gcncral discussion\ at Kicl. Mr. Suri was ah12 to sulmil  
additional uptotiale data to us on the pcrformancc and dcsim 
characteristics of thc tcansmission which hc invcntcd. Wc wish 
you to know that the a w a r c n w  of this additional information 
has further strcngthencd our confidcncc in the capabilities of 
thc transmission and HT wish to takc this ,pportunity to rzaffirm 
our rcadincss tu co-opcratc with you in thc dcvelapmcnt of thc 
2600 HP locornotivc. We understand that thc availability of thc 
2600 Suri transmiscion iq rclatcd to thc d2vclopmcnt of 
5000 HP locomdivc. In the circumstances wc assunle you will 
wish to rcach some conclusive stagc in your negotiations rclntiw 
to  that locomotivc bcforc initiating discussions rclativc to the 
2600 HP AIXO locomotive. In  any event, we are available ro 
join you for this purpose at any time at  your convcnicncc. 



1.55. During evidcnce before the Committee in August 1976, the Chair- 
mail, Railway Board, while explaining the reasons why Suri Transmision 
was developed with the hclp or Wcst German manufacturers, stated (August 
1076) : 

"At that timc ~t was hydraulic transmission of which Suri transmlsslcn 
was a part and that was only developed in a few countries and 
the leader in hydraulic !ransmi~sion manufacture at that timc 
was West Germany and therefore 1 think talks were held only 
with Wcst Germany People. Of course talks were held with Alco 
because they manufactured engines for us but they said they were 
nc*t in tcmtcd in Suri transmission." 

He added : 

1.56. The Conimiitcc cicsircd .!o lcnow \vhcti!cr cScrfs were :n:i~ic 10 
cnsure that thc Suii 'l'ransrnicion coald be fitted in the locomotives being 
inai~ufsc~urcd by ALL'O. 1:. ti-. : cent;.;..: tllc \,lcniher i~/Iccnanic;ll s~a:cd 
( August 1976) : 

" ln  regard to thc q1.1cs:ion of loco el 9600 HP. ALCO manufacture 
only d i c ~ ~ . l  clc~.triz %!,stcnl. Thc\: do  no? tolicll the Ii!~,lrriufic 
syytcm at d l .  ?!e.:.cf(:rc. ti!cv huc' no ii~:c.!.cst. 'i\'hcn we ~1:scus- 
scd i t  with t h ~ , r n .  thcy said that ;Y t h , x  is no objccrion t r  gke 
t ran~mis?~ion to thc111 they will try." 

1.57. IIxpl;ti~!'ng tile rcasons \~l!y :lit ch:>icc pi' 1cxornolii~c.t for cl:;.\:~,l~p- 
rnwf of Sur i  ; r ~ a i ~ s n i i ~ ~ i : ~ n  was  rcstrictcc! to \','cst Gc~ri;nny. a rcprcitr~tati-ie 
of thc Ministry of Knilwoys dcposcd hefore the Committee in h'lnrch 1978 
as under : 

"There is 3 catalcfue which is callcd the JAKE9 BOOK prin1c.d by 
an orgnnis,\tron in the United K ngdom and i t  listr the diircrent 
types of rolling s t c ~ k  availahlc and operdting in different coun- 
tries of thc world. Extracts from this have been g n c n  in thc 
anncxurc. 'l'llcrc were 1996 dicwl hvdraulic l o c o n ~ o t i \ ~ s  opcrst- 
inp in G c r n m v  and in no 0 t h  coun:ry barring th,: Unit*:d King- 
dom, which has 325 bcomotives opcrationp ai!h hydraulic 

transmission n~anufactured under licence from Germmy. There 



was virtually no other country in the World where diesel hy- 
draulic transmission had been developed. I t  was, therefore; 
obvious that if we are to develop a new type of hydraulic trans- 
mission, we had no choice except to go to Germany." 

1.58. I t  is seen from the Audit paragraph that in June 1966 the Rail- 
way Board had decided that procurement of 5,000 horse-power locomotives 
for developing Suri transmission could not be justified. This decision was 
preceded by an examination of the offers by a Technical Committee ap- 
pointed by the Railway Board in June 1965. That Cornrnittec on various 
considerationc came to the conclusion that no economic benefits of capital 
and mainknance costs could be expcctcd of 5000 how-power locomotives 
as compared to those wf dual coupled 2600 horse-powcr diesel locomotives 
of ALCO design. Sincc the standard broad gauge dicsel Iocomotivc wa.  
of 2 6 0  horsc power, the Board felt that ~t should bc possible to design 
and fit 2600 horse-power Suri transmis\ion in a diesel locomotive of  equl- 
valent horse-powcr and decided that it would be more prudent to 20 in for 
3600 horse power locomotives rathcr than for 5000 horsc poww irxomo- 
tives. Accordingly, the Board decided to procure six or eight number of 
2 6 0  horse power Co Co typ2 lccomotivcs fitted with medlum spezd en- 
gines and Suri transmission. A senior Mechanical Engineer of the Kailwaw 
was deputcd to West Germany to havc informal talks with the representa- 
tives of the firms there and obtain their reaction to the proposal of pro- 
a ~ r i n g  2600 I-IP Ic.comotive instead of 5000 HP locomotives. In the light 
of thc report of the Railway Engineer, the Railway Board, however, decidcd 
in August 1966 to go in for 2500 horsc power RB 19 tonnc axle load mixed 
service locomotives with Maybach MD 1080 diesel engine and fitted with 
25'00 HP  Suri/Mekydro transmission. 

3.59 The Committee asked whcn the Railway Bmrd had felt that it 
should be possible to design and fit 2600 EIP Suri transmission in a dicsel 
locomotive of equivalent horse-power and had decidcd that it would be 
more prudent to go in for 2600 HP locomotives, on what consideration 
it went in for 2500 horse power locomotives. The Chairman. Ra~lwav Board 
stated in evidence (August 1976) : 

"It was true that it was tried on the 650 HP locomotives and by the 
time a decision was taken t o  use it in a higher HP  engin.;, it had 
not been established by then that Suri transm~ssion was not 
effcctive. Trials were going on with 650 HP. At the same time 
they took a decision that they should go in for a higher HP 
engine as the report was that Suri transmission was more bene- 
ficial at higher speeds. The qucstion was : why did you go in 
far 2500 and not for 2600 H P ?  2600 HP  locom~tives which 
were being manufactured in India were six axle locomotives 
by Alco and they said that they cmld not manufacture Suri trans- 
mission ; that was out of question. The German iirms agreed 
to develop Suri transmission and gave a posltive opinion that 
since Suri transmission had a large number of gears fitted, 
such transmission cannot be worked on six axle locomotives but 
only on 4 axle locomotives. Having decided on 4 axle loco- 
motives, the maximum horse power locomotives that they could 
develop was 2500 HP and that too with 20 cylinder engmes. 
Those are the steps that led tn 2500 HP." 



1.60. The Committee enquired whether the possibility of providing 
Suri transmission in 2600 HP locomotives instead of in 2500 horse-power 
locomotives as it actually did was explored. The Railway Board have, in a 
note, stated ( 1976) : 

"After a decision t o  go in for 2600 horse-power loco with Suri trans- 
mission was taken, an officer was deputed to West Gzrmany 
to have discussions with the firm concerned and the German 
Credit Loan Authorities in regard to the decision to go in for 
fresh tenders for 6 to 8 numbers of 2600 horse power loco- 
motives instead of 5000 horse power locon~otives. As a result 
of his discussions with the firms, KFW and West German 
Railways, it was known that there was no suitablc engines of 
more than 2500 horse puwer made in West Germany which 
were suitable for rail traction. Accordingly 2500 horse power 
loco was decided by the Board at that time." 

1.61. The Committee dcsired to know what were the relative merits 
and demerits of the CO CO and UB design locomotives on which the deci- 
sion to go in for BB locomotives rather than CO CO type locomotives was 
taken. The Railway Board have, in a note, stated : 

"It is presumed that Board's decision to go in for 2500 horse power 
BB type ( 4  axlc) locomotivcs with MD-1080 diesel engine in 
modification of the earlier dcciqion to go in for 2600 HP CC 
type (6 axle) Iccomotivcs was baced on the report of the Rail- 
way Engineer. 

The Report of the Railway Engineer clearly brings out that coupling 
six axles togethcr with a single Suri transmission would noi be 
technically desirable. This #type of drive system consists of axle 
drives having gears mounted on individual axles, coupled through 
cardan shafts to each other and to the output flange of the 
rransmission. Larger the number of axles, greater the difficul- 
ties. Considering that a new transmission with mechanical 
drive was being developed, the transmission and locomotive 
manufacturers in Germany felt it necessary to restrict the num- 
ber of axlcs to be coupled to one transmission to four only. 
The satisfactory riding, stability and the trouble-frcc operation 
obtained with the four axle WDM-3 locomotives in actual ser- 
vice with this type of system has proved that selection of this 
drive system was prudent. 

Other factors which apparently weighed in favour of the BB drrangz- 
ment in preference to the CC arrangement, as brought out in the 
Report of the Railway Engincer arc- 

1. Ease of manufacture and of maintenance of 4 axle BB type 
lcxomotives. 

2. Lower cost of BB type of locomotives compared to the CC type." 

1.62. It has been stated that the only established firm who offered to 
develop Suri transmission was M/s Maybach. The Committee enquired 
whether other leading firms outside West Germany were contacred and if 
not, why not. In a note, the Ministrv nf Railways have stated : 



"Suri transmission for this application in 2500 HP range could be 
developed only by one of the leading hydraulic transmission 
manufacturers. Hydraulic trmsmissicm in this high horse power 
range were not known to be manufactured by any country other 
than West Germany. MIS. ALCO of USA were, however, ap 
proached for development of such a locomotive and they evin- 
ced their interest in development of such a locomotive if thc 
Suri Transmission could be supplied to  them. 

Since there were no known leading firms outside W e s ~  Germany, 
who could undertake development of such an hydraulic trans- 
mission, the question of approaching firms in other countries 
obviously, did not arise. 

Even Messrs Mak and Voith in West Germany did not comc forward 
for the develop~ncnt of high horse powcr Suri transmission." 

1.63. Thc Audit para fur~her  points out that thc Kailway Board, while 
deciding not to procure 5000 HP locomo~ivcs fittcd with Suri rransmission 
but to obtain 2500 horsc p o w r  locomotivc'a did not considcr thc possibility 
of obtaining offers from locomotive manufacturers other than from West 
Germany, though onc of thc membcrs of the Tcchnical Committee constitu- 
ted by the Board in July 1965 had pointed nui in Novcmber 1965 that 
building of a 2500 HP locon1o:ivc with Suri or any other hydraulic transmis- 
sion should prcscnt no problcm as a 2600 horse powcr locomotive was 
already being manufactured in the country. He had also suggestcd dcvelop- 
ment am3 designing and building of a 2500 HP locomo!iv'es in Tndia. The 
Committee dcsired ro know why th: sugrestion of n mcmber of thc Techni- 
cal Commitiec for ~ h c  :ic;,cloarnenr af 2500 HP loco wit11 S i ~ i / n / l ~ : k v d ~ ~ /  
clectric transmission aizd AI."C'O (m:inufacturcd in lndin)/Maybach cngines 
was not acceptcd by thc Board particularly when rh; ~:uggestion had been 
endorsed by the then Member Mechanical, Railway Boa'rd. In a note. the 
Railway Board have stated :- 

"Records indicate that ALCO engine (manuFacturcd ill India) was 
not used while dcvcloping the WDM-3 locos on account of the 
following : 

(a) Suri trawimission for this application could be developed only 
by one of thc lcading hydraulic transmissoin manufacturcrs 
in thc Wcst Germany. Joint Director Mechanical Engineer 
(Spccinl), Railway Board, after his visit to West Germany in 
July-August 1966 reported that the only established firm, who 
oflrrcd to develop this was M/s. Maybach. This firm was 
agrccablc to develop the transmission provided their own 
Maybach engine was used. 

(b) West Gcrman loco builders advised against 6-adc loco with 
single Suri transmission mechanical drive. ALCO engine was, 
therefore, ruled out, as ALCO engine could not be used with 
4 - M e  loco because of weight limitation." 



1.64. Asked why the other suggestion of this member for designing and 
building of such locos in India wirh imported engines, transmissio~~s, c'.rives 
and aHxiliaries or obtaining of such l a m  from the manufacturers was not 
accepted, the Railway Board stated : 

"There is nothing on the files to show as to why this course w s  not 
adopted . " . 

1.65. It is further seen that the then Mcmbcr Mechanical had in Feb- 
ruary 1966 observed : 

"Taking all things into consideration and particularly the limitations 
imposed by Indian track and bridge standards irmd thc technical 
and operational disabilities from which the proposed 5000 horse 
power locomotives would suffer as pointed out by the Commit- 
tee, I am of the opinion that even though there will be some 
further delay in finalising this issue, thz best and the safest 
course for us would be to go in for the following prototype 
locomotives which incidentally will provide an adequate means 
of comparison not only between themselves but also with the 
2600 HP ALCO locomotives already in use on the Indian Rail- 
ways : 

No. 

( i )  2500 H n  locon~ntivcs fitted with Maybach engines 
and Suri-Mckydro transmission 4 

( I ; )  2500 HP locomotives fitted with Maybach engine 
and Mekydro transmi4cv1 2 

( i i i )  2600 HP locomo:ivcs fitted with Alco engine and 
Suri transmission 4" 

1.66. Referring to the above observation, the Committee enquired whc- 
thcr the Railway doard gave due consideration to thc apprehension of the 
then Member Mechanical and considered his suggestions and if so, what 
were their findings. In a note, the Ministry of Railways have stated (1976) : 

"This was considered by the Railway Board in a meeting on 24-8-1966 
and keeping in view the fact that MIS Maybach, who were the 
only transmission manufacturer prepared to develop Suri trans- 
mission were agreeable to develop the trqnsmission only if their 
own engine was usod, it was decided to call for tenders for 
2500 HP locomotiv'es with Maybach 20 cylinder MD-1080 
engine. SuggesDons as per items (i) and (ii) of Member 
  mechanical)'^ proposal was accepted and six locomotives with 
Sun transmission and 2 locos with Mekydro transmission with 
M a y k h  engines were ordered as prototypes. Suggestion at item 
(iiil) to carry out simultaneous trials with Alco engine and Suri 
transmission was dropped in v i m  of the technical difficulties of 
connecting 6-axle loco with single Suri transmission." 



1.67. In another note furnished to the Committee, the Railway Board 
have stated (1976) : 

"The proposal for use of Alco engines of the first Member Mechanf- 
cd as per his notings of 9-2-1966 was commented upon by 
the subsequent Member Mechanical vide his noting of 4-4-1966 
as under : 

"We have already taken over 4 years of discussions in stages with 
the manufacturers and more recently with the German Bank 
authorities in regard to the development of 5000 HP locomo- 
tives and we are now in the f i n d  stages. If the development of 
250012600 HP locomotiv'es, as suggested by Shri Khan has 
now to be examined de novo, there will be inevitable delay 
and even the firm who have shown their keenness may or 
may not show s a c i e n t  interest in our revised projects at this 
stage. In any case, the proposal of Shri Khan aminst sub-item 
(c) of para 7 above of utilising ALCO engines of American 
make with Suri transmission proposed to be developed by 
Mls. Maybach of Germany may not be looked at with favour 
by the German Credit Lam Authorities. This would leavc 
only the proposal for the manufacture of a few 2500 HP 
locomotiv'es with Maybach engine and Suri transmission or 
full Mekydro transmission. It is understood that the only deve- 
loped high speed engine of 2500 HP available at present for 
the application of Suri transmission is Maylxrtrch. Therefore, 
the problem becomes one of a research programme of dcve- 
loping 2500 HP transmission either on a single Iocomotivc 
developing 2500 HP (one Maybach engine) or a single 
loco (fitted with 2 Maybach engines) developing 500Q MP." 

1.68. It is seen from the above that the desirability of developing Suri 
transmission with proved locos already in use v'lz. ALCO was not pursued 
because it would have involved de-now examination leading to dclay 2nd 
further because of the apprehension that utilisation of Alco cngines of 
American make with Suri transmission to be developed by M/s. Maybach of 
Germany might not be looked at with favour by the German Credit Loan 
Authorities. The Committee asked what was the basis of the apprehension 
of the then Member Mechanical that the German Credit Authorities would 
not favour utilisation of ALCO .engines with Suri transmission. In a note, 
Ministry of Railways have stated (1976) : 

"There is nothing on record to indicate the W i s  of this noting of the 
then Member Mechanical (Railway Board)". 

1.69. In another note the Ministry of Railways have stated ( I 976) : 

"The files show that it was not feasible to develop a locomotive using 
Suri transmission with Alco engine because such a locomotive 
could not be built on 4-axles on account of heavier weight d 
Alco engine (Alco engine weights 19 tonnes against 9.2 tonnes for 
Maybach engine). The manufacturers of the loco advised against 
incorporation of 6-axles driven from Suri transmission mecha- 
nical drive. It is a fact that procurement of these locos was 



being financed by KFW (German Bank) and the then Member 
Mechanical recorded that engines other than of West German 
make may not be favoured by German Credit Loan Authorities. 
Records show that due to M/s. Maybach the firm who undertook 
to develop Suri transmission agreeing to this development only 
if their own engine was used, no ~ t h e r  alternative was possible." 

1.70. It has been stated that suggestion to carry out simultaneous trials 
with AIXO engine and Suri transmission was dropped in view of the techni- 
cal dBculties of connecting 6-axle loco with single Suri transmission. The 
Committee asked what technical difficulties were aprehended in this regard 
and what considerations weighed with the Railway Board in arriving at thc 
decision to rule out the suggestion of the Member Mechamical to go in for 
the prototype of 2600 horse power locomotive with ALCO engine and Suri 
transmission also. In a note, the Ministry of Railways have stated : 

"The coupling of one Suri transmission mechanically to six axles 
would have been technically difficult and would have introduc- 
ed another element of trial on the locomotive. Hence 2600 
horse power engine, which due to its weight and axle load con- 
siderations could be accommodated on six axles only, was not 
considered." 

1.71. In the Supplementary Memorandum furnished to the Committee 
in Februaty 1978, the Railway Board have stated : 

"The maximum permissible axle load for locomotives on Main Line 
sections of Indim Railways is limited to 18.8 Mstric tonnes. 
The weight of the 16-cyclinder 2600 HP ALCO engine wn4- 
dered for this application is 19.03 tonne as compared to 9.20 
tonnes of the MD-1080Z Maybach engine. In order to develop 
a locomotive design within the limited permissible axle load, 
the use of the heavier 2600 HP A m 0  engine necessitates use 
of 6-Axles divided into two 3-mle bogies. With Hydraulic trans- 
mission, the transfer of power to the axles is made through a 
cardon shaft and gear boxes, and development of an arrange- 
ment for distributing power from a single transmission to two 
3-axle bogies presented serious technical problems. The German 
Federal &ailways who have been pioneers in thc use of Hydrau- 
lic transmissions have not adopted such an anangement, and this 
would have introduced a new element of risk. Notwithstanding 
this technical problem. A m 0  were in any case not willing to 
develop a hydraulic transmission to match their engine.". 

1.72. The Committee were given to understand that R.D.S.O. in March 
1975 made a reference to the manufac!urers of WDM 3 locomotives in r e  
gard to the possibility of using ALCO engine in place of M a y k h  engine 
in the locomotives fitted with Suri transmission. The Committee asked if 
the Rairway Board had earlier come to the findings that AU30 engines 
could not be used on these locomotives, what was the need for the reference 
by R.D.S.O. to the manufacturers. In a note, the Ministry of Railways have 
stated : 

"The earlier reference to the possible use of an ALCO cnginc in con- 
junction with Suri transfission on WDM3 locomotive art for 



the 16 cylinder 2600 Horsepower engine. In 1975, a number of 
WDM3 locomotives were out of commission due to defective 
MD 1080 engines and the Board directed RDSO to make an 
a l l  out effort to examinc if these could not be repowerpacked 
with 12-cylinder 25 1 B Alco engines (Not 16-cylinder). The re- 
ference to the mnufactwers was in this context. 

Thc 12cylinder 25 1B engine has a lower powcr rating of 1977 
H0rsepowe.r and its weight is still about 5 t a n e s  more than 
that of the MD-1080 engine rated at 2500 Horsepower. Tbc 
use of even this lower Horsepower engine was "iewed with re- 
servation by RSDO since this would have increased the axle 
load to about 21-5 tomes thus necessitating operation at res- 
tricted speeds only. 

MTU advised that K 2521253 transmissions as supplicd by them 
could not be modified to match with 12 cylinder 25 1-B Alco 
engine because of comparatively much lower rated rpm of Alco 
engine compared with Maybach MD- 1 080-engine.". 

Selectior~ of 20 cylirlder h!ayhach MD 1080 diesel engirw 

1.73. In 1962 the Wilway Board thought of developing Suri Transmis- 
sion in high horse power locomotives in order to realise its maximum beaw 
fit. Between 1962 and 1964, the Railway Board considered dhe question of 
procurement and development of Suri transmission in 5,000 horsepower 
locomotive. In September, 1964 tendcr enquiries were issued for purchasing 
these high horse power locomotives against a West German Credit. As al- 
ready stated earlier a Technical Comm~ttce was appointed by zhc Rly. Board 
in June, 1965 to examinc the offcrs of two West German tirms who had 
offered to supply 5,000 horac-powcr locomolivcs fitted with two 2500 HP 
Maybach eng-rnes and on the basis of the f i n r i i n ~ r  or the Tcchn~cal C'ommittce, 
the Railway Board had decided on the 9th Junc, 1966 that procurement oE 
5.000 HP locomotives for developing Suri Tmnsmission could not k justi- 
fied. The Board had decided that since the standard B.G. diesel locomotive 
in use on Indian Railwavs was of 2600 HP, it would be more prudent to go 
in for 2600 HP locomotive and for this purpose a senior Engineer of the 
Railways was deputed to West Germany. In the light of the Report submit- 
ted by the Engineer, the Railway Board had decided in August 1966 to go 
in for a 2500 HP mixed service locomotivcs. These locornotivcs were also 
to be fitted with Maybach MD 1080 d~cscl cnginc and 2500 HP Suri Mek- 
hydro transmission. 

1.74. In regard to 2500 HP Maybach diesel engine, thc Technical Com- 
mittee had obsedcd that these engines had not been installed on my loca- 
motive and the experience so far was limited to bench tests only. The Tech- 
nical Committee, had, however, felt that thcre might not be undue risk in 
providing 20 cylinder MC, 1080 series Maybach engines on the locomotives 
subject to proper observance of maintenance schedule and the use of recom- 
mended lubricants. The Committee askcd why the Railmy Board confined 
their choice to Maybach diesel engines even though the Technical Committee 



W given only conditional approval of these engines, The Member Mecha- 
nical state during evidence (August, 1976) : 

"Maybach diesel engine of 2500 horse-power had not been tried 
either in Germany or anywhere else. Only the bench test had 
teen considered. This belonged to a family of other horse-power 
locomoti$ks which had been used in Germany in very large 
numbers and also had been used in small numbers in the U.S.A. 
We had used lower horse-power locomotives in our country. 
Taking all these things into account the Committee then con- 
cluded that on the basis of experience gained and the improve- 
ments that are likely to occur in the courso of the experience, 
there would not be undue risk in going in for 2500 horsc-power 
locomotive.". 

1.75. On being asked whether enough data had been examined before 
arriving at a decision, the Mcmbcr Mechanical stated (August, 1976) :- 

"The whole issue had been cxamined by the experts of the Research 
Organisation, the manufacturers at the Chittaranjan and the 
DLW Workshops. At ihat time the driving force behind all 
this development was that the indigenous hydro-mechanical 
drive that had come up should be cncouragcd. Somehow we were 
trying to make it a succcss. With that background, the cnginc 
available was 2500 horse-power. There was no other engine for 
this horsepower available. So, that chance was taken then. 
Calculated chance was then taken." 

1.76. When the Committee asked whether the decision was justified by 
the results, the Member Mechanical stated (August 1976) : 

"IJnfortunately the whole dcv'clopmcnt of this has not been a suc- 
cess." 

He added : 

''At this stage we arc wscr after the event. At that time they had 
gone into it as much as possible, with the information that was 
available and they had consulted the German Railways. Thcv 
had consulted other manufacturers. This took about 
five years it started in 1961 and the decision was 
taken in 1966. I t  is unfortunate that the decision has not 
proved to be successfi~l." 

1.77. In the same context the Chairman, Railway Board stated (August. 
1976) : 

"In rctrospcct after seeing all that has happened and the pcrfonnancc 
of this locomotive, one can say that the decision to go in for 
2500 'horse-power diesel cnginc could perhaps have waited. I 
fully agree. 



Certain circumstances led to it. First of all the idea was to hiwe 
Suri transmission tried on a high horse-power engine. Having 
come to that ideological concept they went to Germmy, be- 
cause Chat was the only country where hydraulic transmission 
was there. Suri transmission as I explained earlier is hydraulic 
transmission with certain mechanical gears. They said this catn- 
not be tried on a six axle engine because if it is to be tried on 
a six axle engine it s very much complicated. I t  should be only 
a four axle engine. When the number of axle was limited, they 
had to go in tor 16 cylinder Maybach engines. Step by step, 
this went on. But I agree that when we went in for an alto- 
gether untried engine, from 16 to 20 cylinders, perhaps some 
performance tests could hav'c been held so that we did not 
run tnto difliculties.". 

1.78. The Committce pointed out that it appcared that the West German 
tirms wanted to test t k  feasibility or otherwise aF the new series of the diesel 
engines and the Indian Railways werc made the subject of this experimcn- 
tation. The Member Mechanical statcd (August 1976) :- 

"At that time the high horse power cnginc was not available any- 
where and the only enginc that was available was this enginc 

- and if we wanted to try our transmission, i t  had to be tried out 
in this enginc which was he only onc available at that tinic." 

1.79. The Committcc cnquired whcn thc Railway Board dccidcd in 
August, 1966 to go in for 2500 HP loconlotivc with 20 cylinder Maybach 
diesel engine, whether it was fully satisfied that these cngincs had been put 
to field trials in West Germany and othcr countrjcs, if not in India, and 
there were no adverse reports about tlic~r pcrformancc. Thc Mmi%tr\ of Rail- 
ways have, in a notc, stated : 

"Maybach MD serics is a family of dicwl cngincs, nianufacturcd in 
various horse-powcr ranges. bith different numbcr of cylinders. 
The Technical Committcc appointed 174 thc Kailw~y' Board, in 
their Report of December. 1965, had comc to thc conclu\ion 
that Maybach 20-cylinder 2500 HP enginc in conlbination with 
either Suri-Makydro or Mekydro Transmiqsion provicics satis- 
factory means for furthering thc research propamnic in u loco 
developing 2500 hpi 5000 hp. 

Maybxh MD engines In snlallcr H P  rangc had bccn in use for 
rail traction on thc German Railway4 Thc Tcchnicnl Commit- 
tee had also observed that 26-Cylindcr MD 870 cnginc\ bad 
been used on 4000 hp dicscl-hydraulic locos in 1J.S.A. 

20-Cylinder Maybach engincs had not bccn ~ ~ s c d  for rail trac~ion 
elsewhere prior to its application for WDM3 Iocos on tho 
Indian Railways. Thc Tcchnical Cornmittce, on thc basis of 
their investigation, had felt that there mav not bc "undue risk" 
in providing MD 1080, 20-Cylinder Maybach engines. 



. Joint Director Mechanical Engineering (Special), during his visit 
to West Germany, in July/August 1966, had discussed the per- 
formance of Maybach engines with the Exports of the German 
Federal Railways. He was informed that German Railways were 

uite satislied with the performance of Maybach engines; about a 
?h ousand of which were in service, but he had cautioned that 
these engines needed greater amount of attention and skill." 

1.80. Since Maybach engines had no been tried in Indian conditions, 
the Committee enquired as to how the Railway Board had saisfied them- 
solcves that the cngines would give trouble-free service in Indian conditions of 
working. In a note, the Ministry of Railways have stated (1976) :- 

"Maybach 8-cylinder MD 436 engines had been in use on WDS3 
and ZDM2 1ocomotiVcs on the Indian Rrrilways. The Technical 
Committee, in their December 1965 Report had made the fol- 
lowing observations : 

"On thc basis of a careful investigation, the Ccmmittee feel that 
thcre may not be undue risk in providing MD-1080, 20-Cylin- 
der Maybach engine with normal governing subject, of course, 
to proper observance of maintenance schedules and the use of 
recommended lubricants.". 

Thc above recommendations had been made taking into considera- 
tion the performance of Maybach MD 435 engines fitted on 
WDS3 (B.G.) and ZDM:! (N.G.) locomotives on the Indian 
Railways. 

The records suggest that with proper observance of maintenance 
schedules and recommended lubricants, Maybach engine on 
WDM3 loco is expected to give satisfactory service." 

1.8 1 .  In rcgard to thc performancc of Maybach MD 435 engincs fitted on 
WMS3 (B.G.) and ZDM2 (N.G.) locomotives, the Railway Board, have 
in anofhcr note, stated (1976) :- 

"After expericncc with the performancc of Maybach MD 4.15 engine 
on WDS3 and ZDM2 locomotives, it was decided to go in for 
an alternative medium speed engine instead of using Maybach 
MD 435 high speed engine.. The experience in the Indian 
Railways with Maybach MD 435 engine on WDS3 and ZDM2 
was not satisfactory in respect of crankshafts and bearing 
failures. turbo defects and cylinder head cracking, etc." 

1.82. The Audit Paragraph points out that the Maybach MD-1080 
engine with precombustion chamber had shown a specific consumption on 
hcnch tests which was comparable with that for ALCO type of diesel engine 
Tho Committee asked whether it was prudent to have gone in for an engine 
which had hndergone bench tests only and simultaneously to experiment 
with a new transmissiun system in a locomotive fitted with such an engine. 
The Ministry of Railways in a note. have stated (August 1976) :- 

''Every diesel engine after manufacture is subjected to run in bench 
test where output. specific fuel consun~ption and other leading 



performance characteristics are measured to ascertain that the 
recorded values are within the designed range specified. The 
specific fuel consumption c o m p i w n  of en 'nes is normally based 
on the results recorded during such benc r tests. The statement 
that Maybach MD-1080 engine with pre-combustion chamber 
had shown a specific fiuel consumption on bench test which was 
comparable with that for Alco type of diesel engine, is bascd 
on the result of fuel consumption obtained during such bench 
tests-both for the Maybach and Alco engines. Thus &he re- 
ference to bench tests in regard to fucl consumption is nppiicable 
equally to the Alw and Maybach engines. 

The Techuical Co~nrnittee appointed by the Board to considcr gnucurc- 
melit of 5000 hp heavy frcight diesel-hydraulic iocomotives had 
gone into the question of the usc of Maybach MD-1080 cngins 
with Suri transmission m d  concluded in its report of Dccembcr 
1965 that "there may not bc undue r i ~ k  in providing MD-1080 
20-Cylinder ~Maybach engine." 

1.83. I t  has been stated inter alia that the Technical Committee ifppinlcd 
by the Railway Board in their Report of December. 1965 had concluded that 
Maybach 20-Cylinder 2500 HP engine in cornbrnation with either Suri 
Mekydro or Mekydro transmission provides satisfactory means for Prrrthering 
the research programme in a loco developing 2500 HP/5000 HP and that thcrc 
may not be 'undue risk' in providing 20Sylindor Maybach cngines. Thc 
Committee dcfired to know whethcr the conclusions of the Technical Com- 
mittee were acccpted by the Ministry of Railways. In this connecticm, thc 
Ministry ol Railways havc, in a notc, stated : 

"The report of thc Technical Committee was considercd in thc Board 
Meeting held on 9-6-1966 and keeping in view the above report 
as also the limitations placed by bridge and track standards in 
India, it was decided that it would bc more prudent to go 
in for 2600 HP locos rather than 5000 HP locos. It was dso 
decided by the Board that in view of the fact that numbcr 
of firms interested in thcse locomotives is only two or thtec. 
it would bc advantageous to depute Shri K. S. Rajan. Joint 
Director Mechnical Engineering (Special), a senior Mcchnical 
Engineer, to Germany to havc informal talks with rcprcsentativcs 
of the firms, explain the latest thinking of the Indian Railway5, 
obtain their reaction to the proposal of procuring 2WO H P  
locos instead of 5000 HP and make them feel intcrest.-,d in thc 
development of Suri Transmission and give them all the techni- 
cal advice that they may need. He waq also to suitably explain 
to the German Credit Loan authoritics the technical reason.; 
for tht revision in the Board's earlier decision of procuring 
5000 HP locos with Suri Transmissiun." 

1.84. From the inhrmation made available to the Committee it h sccn 
that there were serious misgivings about the Maybach engines, whicb had 
ken expressed by different Members Mechnical of the Railway Board from 
time to time. I n  Au&t, 1964, the then Member Mechanical hzdd obswvcd 
that the use of 2500 HP high speed M w a c h  engines which werc still i n  



the developmental stage would intraduce an element of additional trial on the 
same locomotive, i.e., the engine and the transmission. He was, thereFore, of 
the view that Suri Transmission should be developed with tried engines. 
h reply to  a question as to how these misgivings had been resolved, the 
Ministry of Railways have in a note, stated (1976) :- 

"The noting~ of Members Mechanical of 7-8-1 964 were discussed in 
the Board Meeting held on 11-8-1964. Member Mechnical in 
his note had indicated that 2500 HP, high speed Mayback 
engine which are still under developmental stage would in- 
troduced an additional element of trial on the same locomotive 
and since Alco's are also unable to develop the transmission 
themselves, the only choice is to devclop a 3000 HP locomotive 
which will have two tried 1500 HP cngincs. 

Thc matter was discussed in the Board's meeting at length and ~t 
was felt that as t ' ~ ,  maximum benefits of the Suri Transmission 
arc likely to shov up in  the higher horse power rangc due to  
bcttcr powcr/weig!~t wio. i t  would be desirable in tfw interest 
of dcvcloping thc transmission to prociue 5000 HP locos. 

I n  the highcr HP ranpc no alternative d i e d  engine was available 
which could bc utilised for development of 2500 HP Suri 
Transnlission." 

1.85. Another Mcmber Mechanical had sujgestcd in Fcbruary 1966 that 
kccplng in view thc unsatisfactory experience a b u t  the Mayback engines 
rn uce in India thc best and ssfest wurst would hc to go in for prototype 
lows with ALCO and >Iaybach cngincs fittcd ~ i t h  SurifMeykdro transmis- 
won to provide an adequate means of comparison. When asked to elucidate 
this, the Ministry ol' Railways. in 3 note. qtatcd (1976) :- 

"The subscqucnt Mcrnbx Mechanical in his noting~ datcd 4-4-1966 
commenied upon previous Mcmber Mechnical noting onf 
February 1906 as under :- 

"While it is correct that somc trouble has been expcricnctxi on 
the locon~otivc referred to regarding their crankshaft tkaings 
and lubc oil filtcrations undcr Indian conditions, bur it has 
ro be rcmcmber.cd that k c  M'DS3 locomotives were supplied 
to us in 1961 and since then Maybach, 1 understand, have 
improvcd thc dcsign in their ncw product to eliminate the 
clifficultics that had been expcricnccd on the older Maybach 
enginch. In any case, this Firm which is a well known diesel 
enpinc manufacturing concern in Germany has a reputation 
to maintain and there is no reason to doubt that they urlll 
not try to give evcry satisfaction in respect of the suitability 
of their product in actual service after overcoming the teething 
troubles. ln anv case the risk can be further minimised by 
ordering thc minimum number of locomotives required fat 
our iria'l. For the samc reason. an attempt has also been made 
to obtain from the tenderer M/s. Henschcl more favourable 
guarantee, and they have now offered as acainst the normal 



&rantee of twelve months that they usually offer, a gua'rantec 
of 24 months for the complete locomotive, which, however, 
falls short of the period of 60  months for the engine and 
transmission, which had been stipulated by the Board earlier." 

Thc use af Maybach MD-1080 engine was also cleared by the Techni- 
cal Committee. This was considered by the Board in a meeting 
on 24-8-1966 and keeping in view the fact that M/s. Maybach, 
who were the only transmission manufacturers prepared to 
develop Suri transmission were agreeable to develop the trans- 
mission only if their own engine was used, it was decided to call 
for tenders for 2500 HP locomotives with Maybach 20 cylinder 
MD- 1080 engine." 

1.86. During evidence the Committee enquired whether any cEort had 
been made to assess the working of an alternative engine for use in conjunc- 
tion with Suri Transmission. T o  this the Member Mechnical Replied 
(August 1976) : 

"At that timc, the only engine that was available of high horse powcr 
was this engine. There was no other engine available at that 
timc for this application." 

1.87. It was stated during evidence that during thc relevant pe r id  
there had been two Mcmbers Mechanical who had given different viws cvn 
the selection of a high horse power engine. Thc Member Mechanicai statcd 
ir! this connection (August 1976) : 

"Therc wcre n number of technical ofliccrs involved in tlx whoic 
scheme. While one Member Mechnical has said so. anothcr 
Member Mechnical had stated that there would not bc unduc 
risk in going in for this. Frank technical opinions were expressed 
and a decision was taken after thc technical committee had 
cxprcssed its views on the matter. A man was specially deputed 
to Germany to make further enquiries." 

1.88. In a note on the subject, the ministry of Railways stated (1976) : 

"In regard to the prototype development of Suri Transmiwon in 
high horse power range Shri M. M. Khan had opincA that 
we should develop thesc locomotives using Maybach diescl 
engine in 2500 HP range and also Alco diescl engines in 2600 HP 
to serve as a comparison between the cxisting Alco engin with 
electric transmission in use on Indian Railways. He had cx- 
pressed his reservations regarding the use of Maybach 25b0 HP 
diesel engines for these prototypc as thesc engincs were still 
in the developmental stage but had, however, recommended usc 
of these Maybacb diesel engines also to serve as a cotrparison 
with Alco diesel engines already in use on our system. 

Mr. G. P. Bhalla was of the view thaX we should process the develop- 
ment of Suri Transmission in high horse power r a g e  expcdi- 
tiously to cnable benefits of this invention being realiscd and to 



enable the Indian Railways to take a lead over other advanced 
countries in this regad. He opined that we should not be 
h d u l y  'concerned about our earlier experience with low horse 
power Maybach engines fitted in WDS-3 locomotives as it was 
understood that in the intervening years the manuafcturers had 
im oved the design of their new product to eliminate the diffi- 
cu y ties encountered earlier. He felt that since 2500 HP Maybach 
engines had d s o  been cleared for use on these prototypes by 
the Technical Committee and since this was the only developed 
engine of 2500 HP available at that time for applicatioil ~l Suri 
Transmission, we should go ahead with development of proto- 
types with Maybach MD-1080, 2500 HP engine. He had also 
rccomrncnded development of 2500 HP Suri Transmission along 
with 5000 HP locomotive using two such transmissions and two 
Maybach 2500 HP diesel engines and to limit the developmental 
cxpenditure to  the barest minimum he recommended going in 
for a minimum number (not less than four) of 5000 HP loco- 
niotives." 

f . $9 .  Although it had been decided in June 1966 to produre locomotives 
li!tc~i with medium speed engines, this decision was changed, following the 
rcpori of the Railway Engineer who visited West Germany. It was the11 
d :c ld~~ 10 procure high speed engines. Explaining the reasons whv this 
c h ; ~ ~ p .  M ~ S  made, the Ministry of Railways havc. in a note, stated (1976) : 

' I n  rcgard to selection of thc cnginc, thc decision to adopt the 
high spced MD-1080 engine was bascd as per report of the 
Railway Enginecr on thc fact that : 

I .  Xlaybach, who wcre the only transmission manufactursrs pre- 
pared to dcvelop Suri transmission, were not interested in 
rieveloping this transmission alone without matching it with 
their cnginc, as they would not be able to guarantee pcrfor- 
nlance with any other enginc in the developmental stagc. 

2.  11' thc Alco 2600 horsr power cnginc (medium speed engine) 
had bccn uscd, it would not have been possible to build a 
locomotive o n  4 axles, within acccptablc axle load. 

' I  hc ch~icc  of tlic cnginc was not thus made due to its being a 
high spcccl cnginc but rather thc cngine chosen on account of 
various other considerations happencd to bc a high spccd 
cngine." 

1 . ~ 0 .  A s  10 tlic rc:isms why ALCO cnginc Has not used for devclop~ng 
Suri ~r;in\niission, thc Minidry of Railways havc, in a notc, stated (1976) : 

..\lco cnpnc  wah not uscd for developing Suri transmission in 3500/ 
2600 H P  r a n g  as Suri transmission for this application could 
bc dcvcloped only by onc of the Icading hydraulic trtnsrnission 
nlanufacturcrs 111 thc Wcst G~rmany and as per JDME (Special) 
Railway Board's report on his visit to West Germany in July- 
August 1966. only one establishzd firm MIS. Maybach weru 
willing to dcvclop i t  providcd thcir own Maybach enginc was 



used. Besides West German loco builders advised against 6-axle 
loco with single Suri transmission mechanical drive. These points 
were considered by full Board inchding Member Mechanical, in 
a meeting on 24-8-1966 and it was decided to call for tenders 
for 2500 horse power locomotives with Maybch 20 cyIindcr 
MD-1080 engines." 

1.91. During further cvidcnce before the Committee in March 1978, a 
r~presentativc of Ministry of Railways stated : 

"The Audit has based their argbments on the basis 01' uoting by 
the then Member Mechanical that the locomotive should bc 
with ALCO engines. Obviously, that engine was the nlost 
obvious choice. It was an engine which we had bccn using and 
an cnginc which we would have manufactured of ALCO in which 
an engine which we would havc nianufacturcd in 
the country. 1 would like to draw your attcntion 
to the clear letter from the manufacturers of ALCO in which 
they h,avc tllernselves said that they would not bc ablc to dcvelop 
a Ilydraulic transmission. Specifically in the face ot' this lot'cr 
from the manufacturers of ALCO saying that the} wcrc not 
in a position to develop a hydraulic transmission, it wa.; difficult 
to consider how we could have considered AlXO as ii possihlc 
source for supply of locomotive of this dcsign. BcsiJcs. !hcu 
arc some technicalities involvcd in the use of this." 

1.97. The witness Punher statcd (March 1978) : 

ro our minds, the usc of ALCO cnginc is a suggcstjon tiirich was 
not very carefully thought of. Thc ALCO cngine had 3 wcight 
of about ninelcen tonnes and Maybach had a weight of nine ton- 
nes. The difference in weight of tcn tonncs could not bc accclnl- 
modated on tweaxle bogics. The&ore, if an ALCO cngLnc had 
to bc used. assuming that a hydraulic transmission was dcvolopcd. 
it involvcd the usc of threc-axlc bogics as wc haw :rack limita- 
tions, which do not permit us to cxcced a load of 18.8 tonncs. 
Therefore. i f  ALCO engine is to be used. the numkr  o f  axlcs 
had to be increased so that the weight is distributed c v ~ i l l y .  '['he 
use of, three axle e i e s  presented major prob1cm.s. N~whcrc 
in the world had any hvdraulic manufacther dcvclopd thrcc 
axle bogics. The transmission of power from the engine to thc 
wheels is by means of a system of cardon shaft which is similar 
to propelkr-shaft as we have in  the motor cars. When you 
increax thc number of axles, with the distance that the Corclon 
shaft has to movc, the angularity will increase to such sn cxtcnt 
that there is a heavy torsinol vibration which could not bc' 
tolerated. Therefore, the manufacturers of these hydraulic loco- 
motives have basicrrlly confined themselves to two a d z  bogics. 
Therefore, if wc have to start cmbarking upon using the ALCO, 
wc would have willy nilly to embark on three-axle bogies on 
account of its hcavy weight. This is going to present new difli- 
cultics which we were reluctant to try out on the locomotive 
where we were already considering a new type of transmission. 



Thc disadva'ntages of Maybach engine had been well known to thc 
Railway Board as far back as 1965. It was then decided by the 
Boa'rd and they set up a Technical Committee consisting of three 
very senior experienced officers-one was the General Manager 
of the Chittaranjan Loco Works, the second was the Chief 
Design Engineer of the RDSO and the third has a specialist 
from NIDC, who wa3 an ex-railwayman. They sat together 
and reviewcd the possible alternative type of engine which 
could be b e d  for the development of this transmission." 

1.9;. On the question of choice of Diesel engine, thc Railway Board 
havc, through a Supplcmentary Memorandum furnished in  Fcbruary 1978. 
submjnctl as undcr : 

"Whilst the decision to dcvelop the Suri Transmission in the high 
horse power range has not been questioned, the clmice of the 
Maybach MD-1080Z diesel engine for development of this 
transmission has been questioned. The principal objection raised 
are- 

( i )  i t  was not indigenously available whereas the Alco cngnc was, 

( i i )  MD-IOSOZ cngine had nut hitherto been tried out for rail 
traction, 

(iii) the previous cxperiencc with Maybach Eogincs was unsatis- 
factory, 

( i v )  the choice of a Gertnan make of engine was governed not 
by its suitability but by the fact that a West German loan was 
available. 

\fill h regard to thc usc of indigendusiy availabic ALCO engine, 
Audit has relied upon the views of one of the three members of 
tl!c Technical Committee of 1965 which has been supported 
by thcn Membcr Mechnical, Shri M. M. Khan. It is pertinent 
that thrs mcmbcr of the Technical Committee was a ~i~gnatory 
to the Rcport of the same Committee recommending the use of 
thc Maybach MD-1080Z cngine and only a short time later 
suggcstcd the use. of an Alco engine. 

'The suhsccjucnt noting of the thcn Mcmbcr Mechnical, Shri M. M. 
Khan, in February 1966 suggesting use of ALCO cngine on 
prdOtypCS with Suri transmission obviously overlooked his earlier 
noting dated 7-8-1964 wherein, as a result of discussions and 
i~cgotiations with Alco by a negotiating committee comprising 
thc then Additional Member Mechanical and Director, Finance, 
Railway Board, Shri Khan had ruled out the feasibility of the 
usc of Alco cngine for development of the S'uri ~ansmss ion  
hecausc of the incapability of Alco to develop hydraulic trans- 
mission as they had no  experience in this 
lioe. Thcrc is no record of any fresh proposal from Alco for 
matching their cngine with the Suri transmission or for develop- 
ing the transnlission bctwccn April 1964 and Fcbruaq 1966. 



As can be seen from the evolution of the process of decision-malung 
indicated above, reference to the attitude of KFW, West German 
Batik, in the note of the then Member, Mechnical, Shri G. P. 
Bhalla, dated 6 4 1  966 was not significant jn dictating the choice 
of the engine for this development. Keeping in view suitability of 
a diesel cnginc to match Suri transmission and feasibility of 
reverse governing, a necessary technical requirement of the Swi 
system, the choice of Ma'ybach engine had been under consi- 
deration since 1959 itself. Even in the lower horse power range 
the Maybach reverse-governed engine had been used on the 
earlier prototype loco. For the development of the 5000 HP 
locomot~ve with Suri transmission for which tenders were invited 
in 1965, Maybach engine had been specified. The Technical 
Committee wmprising GM/DLW, Director, Standards (h l  cch- 
nical)/RDSO and Managing Director, National Industrial Deve- 
lopment Corporation, in their report of December 196.5. had 
recommended the use of Maybach engine with a 5000 HP Iwo- 
motive and also for the alternative 2600 HP locomotive which 
they preferred. 

At the time when the decision to use the Maybach h4D-10802 enginc 
was taken, it was known that this engine had not been wed 
for rail traction. The Technical Committee had, in their rcpo~t 
taken note of this fact and nevertheless recommended its usc in 
the Iarger interest of development of the %ri transmissicn. l'hc 
MD scrles were standard engincs on the German Fedeirtl Rail- 
ways and at that time they hcd as many as 1000 cno,;ncs of 
this scrlcs in service. The West Gcrman Railways had ddviscJ 
thc lnd~an Railways regarding the satisfactory pcrfomzncr ot 
the MD series on diesel locomotives. 
* L L 

The officer deputed (by the Railway Board to West Gsnila~lq) 1:lct 
all thc concerneci maTmfacturcrs, the German Fcclcrd K~i\w.!y 
Experts and the KFW. His comprehensive report on thcsc cl:+ 
cussions includes their views on the type of engines, the h d l w  
powers available and the axle arrangements (4 axled and SIX 
axled locomotives), rccommendcd by them. This report was con- 
sidered at length by the full Board at their mccting on 23-8-1 966 
and keeping in view also the earlier recommendations of thc 
high powered Technical Committee, the Board dccidcd that 
the choice will have to be Maybach MD 1080 engnc of 
2500 HP fitted on a 4-axle locomotive. The relcvanl extracts of 
the Board's minute is as under : 

'This engine has already been cleared for application as a single und 
on a locomotive of 2500 horse power or its two units on a 5000 
horse power by the Rchnical Committee, appointed by thc 
Board, to go into the question of procurement of 5000 HI> 
locomotive. Board, therefore, agreed with the recommcnd2tion 
that the choice will have to be Maybach high speed cnglnc 
MD1 OBO'." 



1.94. While justifying the selection of Maybach engine, a representative 
of the Ministry of Railways stated in evidence tendered before the Committee 
in March 1978, as under : 

"I only wish to bring to your notice that this fact (performance of 
the cngine) was examined by the High Power Committee and 
it was accepted as the most suitable form of engine which can 
be adopted for development of this transmission. Therefore, 
the choice of the engine was limited by the fact that ALCO 
engine could not suit them-because the manufacturers were not 
willing to develop the transmission-and the axle load did not 
permit it to be used. The limitation of choice of Maybach engine 
was obvious." 

JERVICE PERFORMANCE O F  WDM-3 LOCOMOTIVES AND TYPE 
O F  GUARANTEES OBTAINED 

1.95. The contract for the supply of six locomotives fitted with Suri trans- 
mission and two locomotives with Mekydro transmission was executed with 
the firm on 23 June 1967. The firm had given a guarantee that the locomo- 
tives would be built fully in accordance with the specifications and would 
(,perate properly. I t  also guaranteed proper functioning of Suri transmission. 
'The guarantee was to last for a period of 24 months from the dates of 
commissioning of the locomotives in India or 26 months from the dates of 
shipment from Germany or 3,00,000 Kms. run by each locomotive, which- 
ever cvent should first occur. The eight locomotives arrived in lndia in 
thc sccond half of 1970 and were commissioned between August 1970 and 
May 1971 at Gooty in Southern Railway In July 1971 Southern Railway 
Administration reported to the Railway Board that the locomotives had 
dcvcloped defects in the transmjssion svstcm and convertor rurbine wheels 
lcading to failum. On the recommcndations of the manufacturers, certain 
modificaticns were carricd out in torque convertor, turbine blades and 
mechanical clutches and thus the trouble in the system was overcome. How- 
cvcr, the performance of these locomotives had not bcen satisfactory. 

1.96. In regard to the performance of the imported locomotiv:s, the 
Mcmbcr Mechanical stnted in evidence ( A u y s t  1976) : 

"They worked for about threc years-from 1970 to 1973. They are 
out of commission from 1974. The powerpacks of the loco- 
motives have been damaged. These are beyond repairs. Very 
heavy investment is required to bring them to the working 
condition." 

1.97. In reply to a question as to what will bc the cost of repairs, the 
witness further stated (Auys t  1976) : 

"1.15, million D.M. for three locomotives for putting them back to 
service. It coma  to about Rs. 36 lakhs." 



1.98. The Committee desired to know the terms and conditioils of the 
agrtement entered into with the West German firm for supply of the 8 
locomotives and the extent to which these terms of the contract were ful- 
filled by the suppliers. The Ministry of Railways have in a note statcd 
(1976) : 

"The Warranty Clause as finally contracted for purchase of WDM-3 
locomotives provided for a period of 24 months from the dalc of 
commissioning of the locomotives or 26 months from their 
datc of shipment ex-West Germany or 3,00,000 kms., which- 
ever event shall first occur. 

This period of warranty was agreed to by the Railway Minislry 
afRr protracted negotiations with the firm. The warranty period 
originally tcndered for in 1964, stipulated a warranty period 
of 60 months for the engine and transmission and 24 months 
for the locomotives from the date of its commissioning in India. 
Thc offers received against this tender, however, indicatcd a 
warranty period of only 12 months by M/s. MaK. Afier nego- 
tiations they a,oreed to extend th2 warranty period from 12 to 
18 months only. The other firm M/s. Henschel ( M .  T. U.)  offer- 
ed guarantee of 12  months for the engine and transmission 
and 24 months for the vehicular portion. Subsequently the firm 
agreed to extend the warranty period for cngirx and transmit;- 
sion upto 18 months after commissioning c.r 24 months after 
despatch from :he firm or 2,00,000 kms. whichever is earlier. 

The matter was further negotiated with the firms and aha refcrrcd 
to the Technical Committee who recommznded t k  latcst guaran- 
tee term offered by M/s. Henschcl of 24 months for the cornplele 
locomc~tive with the stipulation that if the locomotives are out 
of commission on the contractcm account the pcr;ocl of tlic 
guarantee will be extended accordingly. 

Hence while issuing fresh tenders for 3500 HP  locomotives lhe 
guarantee clause asked for was suitably modified and thc guaran- 
tee clausc as provided for in the final ccntract in 1967 was in 
accv4ance with thc rccommendations of the 7'cchnical Com- 
mittee. 

M/s. M. T. U., the suppliers of WDM3 locomotives have been rc- 
gularly approached to reclify the various dcfects cncounterod 
on these locomotives in krms of the warranty clause as a p e d  
to in the contract for the purchase of these locomotivcs. 

The firm has been deputing its representatives to Indin from timc to 
time to render necessary assistance in this regard. Their Ser- 
vice Engineers have spent 4592 mandays at Gooty shed during 
the last six years for rendering necessary services in this regard. 

On an average the firm has kept 2.5 scrvicc engineers at the basc 
diesel shed during the complete periud of their service after 
commissioning till 1975. 

The cost of material replaced under warranty by the supplier amounts 
to DM 6,29,460." 



1.99. The Committee asked what action was taken when the firm failed 
to fulfil the provisions of the agreement. In a note, the Ministry of Railways 
have stated : 

"Ten major ~tems of defects encountered on these locomotives were 
attended to by the suppliers out of which eight items were 
rectified and have worked satisfactorily, thereafter. The remain- 
ing two items have been nullified as the mechanical portion d 
the Suri transmission has been dummied as pcr the recommenda- 
tions of the suppliers and as a result thereof these two items are 
no longer functional in the system. 

As a result of dummying of the Suri transmission as per the warranty 
clause the suppliers are required to attend to this transmission 
to make it comparable to Makydro K-252 transmission fitted 
an two out of the eight WDM3 locomotives. This modification 
was tried on one locomotive by the suppliers during June 1976. 
The trials with this modified transmission locomotives have 
not been successful and the suppliers have been now advised 
again to take necessary steps to carry out the modificatiuns in ' terms of the warranty clause. Thc matter is being pursued with 
the firm." 

1.100. The Committee desired to know whether the suppliers and 
bad guaranteed that the Maybach MD1080 diesel engines would be trouble- 
free and in case it did not work, they would be responsible for it. The Mem- 
ber Mechanical stated (August 1976) : 

"It was not like that, it was only mentioned that if any part failed due 
to manufacturing defects, they would do the replacement." 

1.101. The relevant extracts from the Warranty Clause are reproduced 
helow : 

"Henschel guarantees that the locomotives shall be built fully in 
accordance with specifications and shall operate properly. In 
all cases, HENSCHEL guarantees that its designs shall strictly 
follow the 'as made' detailed drawings with such modifications 
as arz notified in respect of each type. HENSCHEL further 
guarantees that the locomotives shall be free from faulty design 
defects in material and workmanship provided that their liabi- 
lity in this respect will be limited to the furnishing and instai- 
lation of replacement parts free of charge or the repairs are 
attributable to or arise from faulty design or workmanship 
or material in the manufacture of the locomoti w... 

As regards the K-253 transmissicn (supplied by Maybach), the &- 
ce of the guarantee is that HENSCHEL shall take all necessary 
action so that the transmission as proposed, supplied or modi- 
fied shall be a satisfactory system with perforamnec not inferior 
to Maybach's type K-252 transmission. Considering that the 
transmission type K-253 is a new development of Maybach, 
HENSCHEL, therefore, reserve the right to carry out any 
modifications they consider necessary at their own cost to meet 
HENSCHEL's guarantee obligations." 

4 US1794 



1.102. It is seen from the Audit paragraph that in arriving at the decision 
to go in for 2500 HP BB 19 tonne axle load mixed service locomotives with 
Maybach MD 1080 diesel engine and fit@ with 2500 horse-power Surv 
Mekydro transmission, the Railway Board, inter alio, took into account the 
idlowing observations in the Report of the Railway Engineer, who had been 
deputed to West Germany for negotiations: 

(i) the leading locomotive manufacturers of West Germany and the 
German Federal Railways indicated that a 2500 horse power 
diesel hydraulic locomotive could be built easily on four axles 
and that these locomotives would more or less perform what 
the six axle 2600 horse power WDM-21WDM-4 diesel loce 
motives on the Indian Railways were performing ; 

( i i )  the capital cost of a four axle diesel hydraulic locomotive would 
be less than a six axle diesel electric locomotive when produced 
in series ; with Suri transmission a higher efficiency and also 
savings in fuel to the extent of 5 to 9 per cent were anticipated; 
from the maintenance anglc also a four ;ude diesel hydraulic 
locomotive should, if at all, be cheaper than a six axle loco- 
motive of the same power ; 

(iii) MIS. Maybach who were developing Suri transmission,' had no 
doubt about the propr  functioning of either Suri transmission 
or their own transmission and they would not be interested in 
developing Suri transmission alone without matching it with 
their engine as they would not be able to guarantee performance 
with any other engine in the developmental stages ; 

(iv) M/;. Maybnch had stated that their modified 20 cylinder MD 
engine would be a good trouble-free engine ; 

(v) the German Federal railways stated that they were quite satis- 
fied with the performance of Maybach engines but they heeded 
greater amount of attention and skill ; there were over 1000 
Maybach engines of the MD szries in use on the German Rail- 
ways ; and 

(vi) the German firm interested in developing Suri transmission sys- 
tem were of the view that it would be rather cumbersome to 
couple all the six axles together with Suri transmission. 

1.103. During evidence in August 1976, the Committee enquired whe- 
ther the assurances given by the West German manufacturers in regard to 
tbe performance of WDM-3 locomotives had proved to be correct. Thc 
Member Mechanical stated : 

"It did not succeed." 

1.104. In reply to further questions, the Member Mechanical conceded 
that even the other stipulations made by the West German manufacturers 
had not come true. 

1.105. The Committee asked whether before going in for high powered 
engines, it would not have been better to have an improved version of 



Maybach en ' es for trying Suri transmissim as tbe Maybach engines already W" in use in In ia wcre giving trouble. To this the Member Mechanical r@ied 
(Acgust 19'1 5) : 

"In wtrospect, I share your views." 

!. 106. 1 he Committee desired to know whether the Railway Engineer 
who went to West Germany got the terms and conditions from the firm in 
writing or ~ c l s  it all ord. The Member Mechanical stated (August 1976) : 

"First, there were oral negotiz3ions. After the oral negotiatiuns, the 
actual tenders were invited." 

1.107. The Committee asked as to why the high expectations raised about 
the pcrformancc of the Maybach engines and the Suri transmission were not 
incurporatcd in the agreement entered into with the suppliers. The MemSer 
~cchanica l  stated (August 1976) : 

"We trizd to get a guarantee for five years, but they wauld not agree 
and the maximum they would agree to was two years from the 
actual date of commencement of their operation or working. 
Normaly, guarantees are givna for a maximum period of 24 
months ; n o M y  generally gives for more than 24 months. The 
other firm has given it only for 18 months. They have also sup 
plied a lot of material worth lakhs of rupees under warranty. 
In fact, even after the warranty period, they have supplied a 
large amount of components to make it a success and tbey are 
still trying to modify the transmission with a view to improv- 
ing the performance." 

1.108. In re@d to the guaran?ee obtained fron the West German 
manufacturers, the Chairman, Railway Board stated in evidence (August 
1976) : 

"Their bwarantee, according to the agreement was worded m such 
a way as to mean that they were responsible only for metallurgi- 
cal failures and manufacturing defects af the components but 
there was no performance guarantee included in the agreement. 
Therefore, it has become difficult to pinpoint them for any other 
deficiencies." 

1.109. The Committee desired to know why no performance guarantee 
was included in the agreement. The Ministry of Railways have, in a note, 
stated (1976) : 

"Guarantee terms had been included in the contract with the s u p  
pliers. The performance guarantee in respect of K-253 trans- 
mission (Suri transmission) had been included in a special s u b  
clause in the contract which states that the manufacturer will 
ensure that the performance of K-253 transmission will at least 
be comparable to the rformance of K-252 (Mekydro trans- 
mission) transmission !? tted on 2 WDM-3 locomotives and i! 
it is not so, the manufacturers wiU carry out necessary modifi- 
cations to a&cw this performance. 



The gutantee terms also included any defects arising in service due to 
bad manufacture and design defects and thesc defects were 
required to be rectified at the cost of thc locomotive builders 
provided thesc o c c d  within a period of 24 months from 
the time of commissioning the locomotive in India or 26 months 
&r shipmelrt or 3 lakh kms. per loco, whichever occurred 
earlier. 

 be locomotives were built as per specifications drawn out by 
RDSO, after considering the engine characteristics advised by 
the manufacturers, and as such it is not feasiblc to have an 
overall performance guarantee for the entire 'locomotive Erom 
the manufacturers for a trial locomotive being built at our 
instance to our specifications. Such a performance guarantee 
is not given by any diesel locomotive builder when the product 
is developed and manufacturcd as pcr users' spzcifications." 

1.110. In a supplementary memmandum furnished to the Committee 
in February 1978, the Ministry of Railways have stated : 

"mensive guarantee terms had been incIuded by the Board In 
the contract with the suppliers. The performance guarantee in 
respect of K-253 transmission has been covered in a special 
sub-clause in the contract. The guarantee terms included any 
defects arising in service due to bad manufacture and design 
defecl and the= defects were required to be rectified at tha 
cost of the locomotive builders provided these occurrd within 
a period of 24 m o n k  from the time of commissioning of the 
locos in India or 26 months after their shipment from West 
Germany or 3 lakh kms. per loco whichever occurred earlier. 
These guarantee terms were obtained after extensive negotia- 
tions and were wmparativcly better than the guarantee terms 
available in normal contracts which are generally for a period 
d 12 montbs. Even in the case of WDS-3 locomotives purchas- 
ed earlier, the guarantee terms included a perid of 24 months 
after commissionin of these locomotives in India. The Railway k Board had original y envisaged to ask for a guarantee period of 
5 years but the manufacturers were not willing to grant such 
unusual extensive guarantee. The matter was negotiated and the 
Ruder Cammitke found the guarantee terms finally agreed to 
by the firm quite comprehensive. It is difiicult to get better 
guarantee terms for a developmental trial locomotive where the 
developmental trial is being done as per the wishes a d  the 
needs of the buyer. 

It is pertinent to point out that as far back as 1965 the high power 
Technical Committee had recommended as under in respect of 
earlier offers of 5000 HP locomotive : 
Gmmittee also recanmend acceptance of the latest guarantw 
terms oflered by Henschel Work covering a period of 24 
months for the complete locomotive with the st~pulation that 
if during the guarantee period the locomotives are out of corn- 
mission on the contractor's account, the period of guarantee will 
be extended accordingly.' 



1.1 1 1. The Audit aragraph bring out that after the various major de- 
fects in thg WDM-3 f' ocomotives transmissions and engines were brought , 

to the notice of the manufacturers, they advised the Railway Board in 
November, 1973 that, as there has been engine damages on the locomotives 
equipped with Suri transmission, it would be necessary to operate these 
transmissions purely hydraulical. The Railway Board agree to the modifica- 
tions being carried out. During evidence in August 1976, the Committee 
asked why no penal clause was included in the agreement under which the 
Railways could recover the additional expenditure incurred due to failure 
of the engine or the transmission system, the Member Mechanical stated : 

"As per the contract there was no recovery because the development 
of th.: transmission was from the railways side and what the 
warranty covered was change of parts due to manufacturing 
defects or design defects of the component's which, as I men- 
tionzd, they have been changing. But there was no warranty in- 
cluded that in case it dms not achieve the desired fuel consump- 
tion, then they will be liable to any penalty." 

1.112. Arising out of the observations of the Member Mechanical, the 
Cornrnittec pointed out that it appeared as if sufficient care was not taken 
when the agreement was drawn up to safeguard the interest of the Railways. 
The Committee further pointed out that it also appeared that the German 
aid had something to do with our being compelled to go to tbe particular 
firm and that too with a warranty clause which did not ensure sat is factor^ 
performance of the engine. 

1.1 13. On being asked whether there had been some collusion between 
the German firm and some Railway officers at the time of negotiating with 
the firm, the Member Mechanical has stated : 

"I cannot express.". 

1.1 14. Asked further whether any of the officers of the Railway Board 
including a former Member of the Railway Board, who played a role when 
in service .in regard to this transaction was representing the firm in ques- 
tion after retirement Erom service, the representative of the Railway Board 
stated that a former Member of the Railway Board was now representing 
the fim. 

1 . 1  15. It is seen from the Audit Paragraph that the Railway Engineer 
who had been deputed to West Germany had infer a& obserwd in his report 
that the leading locomotive manufacturers of West Germany and the German 
Federal Railways had indicated that a 2500 H.P. diesel hydraulic locomo- 
tive could be built easily on four axles and that these locomotivcs would 
more or less perform what the axle 2600 H.P. WDM-2/WDM-4 diesel 
locomotives on the Indian Railways were worming.  The actual perfor- 
mance of WDM3 locomotives has however not been comparable to the 
WDM-2 locomotivcs (manufactured in the country), as bas been revealed 
by the appreciation report submitted by the Southern Railway Administra- 
tion in May, 1973. This appreciation Report bring out that loco availability 



in terms d bows per day per loco; holse power ; axle load; convertor effi- 
ciency; maintenance costs and incidence of failures in WDM-3 locomoti3eo 
were not cc#npatable to WDM-2 1000motives. 

1.116, ?'he Committee desired to know whether any systematic com- 
parison 'bekween the performance of WDM-3 locomotiveg and WPM-2 10- 
motives was carried out with a view to asses the performance in respect 
of (i) engine (ii) transmission system (iii) radiators etc. while h u h g  
freight and er trains or plain sections and on stiff gradients and 
what were r e results d such a study. The Committee also asked what 
scientific ~~)~1clusions had been drawn therefrom. In a note, the R a i l w  
Board have stated (1976) : 

"Southern Railway in their report of May 1973 compared the perfor- 
mance of WDM3 and WDM2 locomotives in a comprehensive 
manner. This comparison was based on the service experience 
gained in actual operation and covered the performance in res- 
pect of the entire locomotiv'e ((including the enginc and trans- 
mission) in freight as well as passenger scrvices. This report 
of the Southern Railway was examined by the RDSO and their 
(RDSO) comments are included in Report No. 448-74 and may 
be summarised as under : 

The coadusions of the comparative evaluation have been enume- 
rated in para 7 of RDSO Report No. 448174 issued in April 
1974 and may be sumrnarised as under :- 

(i)  WDM3 locomotives have not shown economics in fuel wn- 
sumption compared to WDM2 locomotives. 

(ii) Between Suri trrmsmission and Mekydro transmission, there 
is no dSerencz in fucl consumption in goods services. In ex- 

R ress passenger services, IocomdiVes with Suri transmission 
ave a fuel consumption rate lower than with Mekydro trans- 

mission. 
(iii) Roblems have been experienced with Suri transmission cal- 

ltrg for d y  cbanps. ?he mechanical clutch in the trans- 
mission has en disconnected by the manufacturers and it is 
now operating as pure hydraulic transmission. 

(iv) Design changes introduced for ensuring proper changeover 
from first to second stage in direct drive have remained untested 
due b the isdation of mechanical clutch (the makers have 
subsequently advised to diminate this chan e-over feature 
horn the design on account of not being a& to obtaining 
consisted and reliable performance. 

(v) MD-1080 engines used on WDM3 locomotive have caused 
a number of problems in maintenance. 

(vi) Mekydro transmission, the carden shaft and other drive com- 
ponents between the engine and wheel have given satisfac- 
tory service requiring little maintenance. 



1.117, The $2mmiWe desired to know what were the reasons for the 
cumpqatiJtly poorer perfonhawe the WDM-3 locos as compaaed to WDM-:! 
a o t i y w  in relation to various indices. In a note, the Railway Board, 
have &tat& : 

"The r e a m  for comparatively poorer performance of WDM-3 
loax as compered to WDM-2 locos for different indices were 
as under :- 

(i) Loco availability.-The defects encountered on the equipment 
-both engine and transmission-resulted in the lower avail- 
ability. Besides, WDM-3 looos being developmental locos in 
amall numbet, required frequent attention for monitoring and 
modifications. 

(ii) Horseper.-The horsepower rating of WDM3 l o w  was 
known to be approximately the same as that of WDM2 locos 
upto an ambient temperature 40°C slightly lower at higher 
ambient temperatures. There has been no p t  per- 
formance than this in actual service. 

(iii) A x k  load-There has been no proper rformance in rz- 
gard to axle-load. WDM2 (6 axle loco) E" as an axleload of 
18.8 tonne and WDM3 (4 axle loco) has an axle load of 
19 tom. 

On account of the difference in the number of axles, the total adhe- 
sive weight of WDM3 locomotivies is of the order of 76 tomes 
(19 x4) and that of WDM2 locomotives 112.8 tonnes 
(18.8 X 6). In case of WDM3, the power of 2500 H.P. could 
be provided within about 76 tonnes locomotive weight. Also, 
the firm which was developing Suri transmission did not con- 
sider it technically desirable to power 6 axles, with one Suri 
transmission. 

(iv) Convert efliciency.-No comparison can be made b e t w n  
WDM2 and WDM3 locos in regard to convertor effidency 
since a convertor is provided only on WDM3 locos and not on 
WDM2 locomotives. WDM2 loco has electrical transmission. 

(v) Muintenance costs.-The maintenance costs of WDM3 locos 
are higher than those for WDM2 locos basically because : 

(a) High incidence of defects on the equipment. 
(b) The size of fleet of WDM3 locos (8 locos) is very small 

compared to that ot WDM2 locos (nearly 1000). 

(c) Most of the components required for W 3  locos have . been imported whereas substantial indigenisation has been 
achieved in WDM2 locos (about 85 per cent items). 

(vi) Failures.-WDM3 locos failures have also been higher than 
those oi WDM2 lo rn  because the former arc development 
locos and there were large number of defects whereas the 
latter are standardised series production of proven locos." 



1.1 18. According to the Audit Paragraph various major dcfacts in 
WDm3 locomotives, tr&nsrnissions and engines were brought to the notice 
of the manufacturers from time to time. The Committee desind to know 
what were the defects in Suri transmission as distinct from the defects in 
Maybach engines. The Ministry of Railways have in a note stated (1976) : 

"The following defects in Suri Transmission as distinct from those 
on Maybach engine were experienced on the WDM3 loax : 

( i )  Failure of turbine members. 
(ii) Failure of clutch plates. 

(iii) Failure of gear changing mechanism. 
(iv) Defects in Oil Pumps in Control circuits. 
(v) Failure of dog clutches. 

There had been cases of damage to the crankshafts as a result ot 
slackening of counter-weight bolts and failure of bearings and 
crankshafts had also been experienced on locos fitted with Suri 
transmission. These were ascribed by the manufacturers to the 
mechanical clutch in the Suri transmission transmitting vibra- 
tions. To obviate these defects, the mmufacturers advised.dum- 
mying of the mechanical clutch in the Suri transmission. The 
actual experience after dummying the mechanical clutch, so far, 
in respect of these dafects has been satisfactory." 

1.1 19. It has been stated that in order to obvEate the defects noticed 
in the Suri transmission, the mufacturers had advised dummying of the 
mechanical clutch in the Suri transmission. This in effect meant that the 
transmission has been converted into simple hydraulic Mekydro transmis- 
sion. The Committee therefore asked as to what extent the performance of 
the WDM-3 locos in terms of engine availability, horse power, axle load, 
convertor efficiency, maintenance cost, and incidence of failures had improved 
after dummying Suri transmission. In a note, the Railway Board have stat- 
ed (1976) : 

"The performance of WDM3 looos in respect of the following aspects 
dummying mechanical clutch has been as under :- 

Engitre availability.-Although as a result of isolation of the mecha- 
nical clutch the performance in respect of crank-shaft and bear- 
ing failures has improved locos availability has no2 shown any 
improvement because of the various other defects on the engine 
and transmission. At present, 4 out of 8 WDM3 locos have 
been stabled for heavy damage and repairs, requiring inputs of 
imported material. 

* 
Ax!e load.-There has been no change in the axlc load. 
Horse Power.-Maximum output of diesel engine of WDM3 locos 

-&th Suri transmission is obtained at 1600 engine RPM. R'hile 



working in the mechanical stage of the Suri transmission, the 
seed of the engine is increased up to 1650 RPM, before the 
change-over 'to the next stage. Beyond 1600 RPM, there is ac- 
tually a reduction in power. By dummying the mechanical 
clutch in Suri transmission maximum engine speed is now 1600 
RPM. This has, therefore, not reduced the power output of the 
locos. 

Convertor Efficiency.-The convertor portion of the transmission 
has not changed due to dummying of the mechanical dutch in 
Suri transmission and as such the 'Convertor E5ciency' has not 
changed. However, in the portion of the speed rangc where 
mechanical clutch was operative upto now, a hydraulic coupl- 
ing is effective in the modified transmission. Efficiency of 
transmission in this range has therefore, been reduced slightly 
(about 5 per cent). 

Maintenance cost .-There is no reduction in the maintenance cost. 
Incidence of failures.-There has been no improvement.". 

1.1 20. On the question of performance of WDM-3 locomotives and their 
comparative cfficizncy vis-a-vis. WDM-2 locoinotivcs, the inventor of the Suri 
Transmission deposed More the Committee as follows :- 

"Once these locomotives were delivered-this is a very important 
fact-in 1971, they had shown in a period of two years 1971-72- 
1973, which was a guarantee and warranty period, 21 hours a 
day availability, I should say that the comparison with the exist- 
ing Alco WDM2 is not a corrcc: comparison. Here it is one 
locomotive which is freshly developed, engine transmission, every 
bit new. It is available to you 21 hours in 24 hours. 

In my opinion, this period of two years is significant, becaw 1 
have analysed it. In these first two years, there was not too 
much noise that things are not working. They were only d e d  
teething troubles. The engineers often called on me and said 
'It is going very well.' The impression was not a t  all that it was 
not going well. In 1973, as soon as the warranty period was 
over. the company, for the first time, though of blanking off 
the Suri transmission because by that time they had no other 
obligation contractually. They had lived through their obIiga- 
tions in a sense satisfactorily. I am saying 'in a sense' because 
you cannot expect better than 21 hours from a new 1- 
tive. 

There is an even more significant point. Round about that time, the 
RDSO of the Indian Railways had started talking that the only 
future in this country was for Diesel electric and there was no 
future for diesel hydraulic. When these people, once or twice or 
when they happened to meet me, used to say : 'Suri, if we pump 
more funds into developing it, what is the pain ? They will go 
ahcad on the lndian Railways with diesel electric. Even if this 
locomotive is a success, what advantages are we going to gain? 
What is our gain 7 



After a point, the commercial 6rm abroad will cut off from their 
side unless there is some enthusiasm on this side which was 
totally lacking. Indian Railways were already talking of diesel 
electric iocomotives to be designed by the Henschel people 
instead of concentrating on this new development." 

He further added : 
''In a locomotive which has just come from Germany, you put it 

straightway into service and expect it to run day and night like 
any other ; you select the wrong section in which you put it ; 
it is an incorrect section to start with ; then suddenly you find 
it is not working too well and .everyone just writes a report. 
What research did they do ? They only told a manufacturer this 
is not working all right. The manufacturer was quite convinced, 
out of this exercise, whether Suri transmission provcs or not, 
let him at least prove his uwn transmission and lcave it there. 
The probiem is : who is motivated, who should correct it, at 
what stage, what action should be taken ? Was any officcr there 
to correct the locomotives ? Reports have been made from run- 
ning reports and statistical sheets ; they look it up and say that 
has done this and this has not done that. As soon as they came 
to know of passenger locomotives that they would save fuel, 
why did not the Railway Board immediately take suitable action 
on this knowledge ? Their Icxomotive was giving 21 hours scr- 
vice in 1971 and 1972, for two years. My point is that we 
cannot abdicate the role of ownership of this invention and our 
ultimate aim to develop." 

1.121. In a supplementary memorandum furnished to the Committee 
in February, 1978, the Ministry of Railways have in relation to the service 
performance of the WDM3 locomotives submitted as under : 

"It appears that the Audit have based their observations regarding 
erformance on the basis of corn arison of thc performances of 
ndian Railways' standard WD 2 locomo~ives vis-a-vis proto- P hP 

type WDM3 locomotives in regard to loccrmotive availability 
and engine failures, maintenance costs, fuel consumption and 
trailing loads etc. Thesc objections are based on Southern Rail- 
way's Report of the comparative performance of the WDM2 and 
WDM3 locomotives on the particular service. 

Ilnfortunately, during earlier explanations and verbal discussions 
before the PAC it was not explained that in the year 1971 com- 
pared with 8 prototype WDM3 locomotive, the population of 
WDM2 locomotives on Indian Railways was over 600 and this 
class of locos had been in service for nearly 10 years. During this 
period, the teething troubles experienced on the WDM2 loce  
motives in the initial years had largely been overcome as a result 
of modifications carried out both by the RDSO and the manu- 
facturers. As a result of the experience gained, the maintenance 
practices had undergone considerabte modificrtians and were 
evolved by the Indian Railways to ensure periodic attention at 



proper intervals for all components, leading to greater reliability 
and availability. By 1971, the WDM2 locomotives were in series 
production at Diesel Loco Works, Varanasi, with an indigenous 

,nance content of 85 per cent and with firm availability of maint-. 
s ares locally. Even the procurement of imported spares for 
t k  large Bect of WDM2 locomotives had been properly orga- 
nised to ensure timely and regular availability of spares. 

Against this, for WDM3 locomvtives almost 100 per cent components 
were required to be imported, as even minor items for a lim~ted 
fleet of 8 locomotives could not be procured from indigenous 
sources because of insufficient batch requirements. WDM3 was 
a prototype developmental locomotive and any comparison of 
reliability and availability between this proto-typc and the 
standard WDM2 locomotive has to bc viewed in its propcr pcrs- 
pectivc. It will be pertinent to point out that in 1957-58 when 
the first 1000 Alco locomotives were imported, !!K Indian Rail- 
ways expcrieimd acute difficulties and availability and rcliabi- 
lity of even thiq large first batch of 1wc~motivc.s was of the ordcr 
oi 60 pcr cenl. 

Thc pcrformancc of thc locomotive so procured sliould bc related to 
the rcquircmcnts laid down in the particular Specification and the 
offer accepted. Southern Railway, in comparing this Ic,+como- 
tive with WDM2 have obviously overlooked thc glaring fact that 
WDM3 is powred with a 2500 H P  engine with driving axles 
limited to four for reasons stated earlier, as against WDM2 with 
2b00 HP and 6 driving axle? &cause of which the tractive efforts 
obtainable arc not identical. Therefore, cornparism of the per- 
missible trailing load of a WDM2 cannot be made with that of 
a WDM3 particularly when steep gradients of 1 In 100 involv- 
ing operation at low speeds me involved oqth is  sectioa. It is 
pointed out that cm the Indian Railways, such heavily graded 
sections do not occur on the Broad G a u g  trunk routes, except 
in some isolated cases. On most of the trunk routes e.g. 
Howrah-Madras, Howrah-Amritsar, Howrah-Delhi, Dclhi-Born- 
bay, the trailing load capability of the WDM3 wouid be mcre 
or less thc samc as that of a WDM2. WDM3 loconiotives had 
been procured against a spccific project, and werc, therefore, 
confined to a heavily graded section with the attendant limitation 
of trailing loans and consistent mar-maximum-o:~tpu: c.peri\ting 
conditions. . . . . This contributed to overstrain and frequent 
breakdowns due to ovcrloadinp. 

Comparison has sought to be made in the Southern Railway Report 
of fuel consumption figures between the WDM2 and WDM3 
locos on the basis of litres per thousand gross tonne Kms. This 
index is only valid when the trailing loads are substantially simi- 
lar. With the larpcly dissimilar trailing loads of WDM2 and 
WDM3 on this highly graded section, the per thousanj TKM 
fuel cansumption basis would not be relevant. 



However, when the two locomotives did haul similar loads, as in the 
case of Vrindavan Express between Madras and Bangalore, 
where the speeds attained were higher, the WDM3 locos showed 
4 per cent lower fuel consumption that the WDM2 locomotives. 
The use of the WDM3 locos on Passenger trains could not be 
continued because of the specific project under which they had 
been procured which limited their use for freight traffic. Later, 
when permission for use on Passenger services was obtained 
from KFW, the reliability of the locos had already been impaired 
on account of non-availability of imported spares. 

The fact that the Maybach 1080 engine derates to 2090 HP on 55" 
Centigrade, as against an output of 2430 HP at the same ambi- 
ent temperature of the Alco engine was known as the rim c!' 
evaluation of tender of the 5000 HP locos. The high pcwercd 
Committec which revicwcd this tender had speciticafly rcferred 
to and accepted this derating in para 3.3.1 of thcir delibewtions. 
which albit kads to n lower HP and therefore hauling capability 
in comparison with WDM2 loco under certain extremc ambient 
condit~cns. 

T h ~ s  has also been ccmmcnted upon specifically by RDSO (Paras 3.2 
and 2.3 of their Misc. Report No. Diesel-448174 of April 1974) 
while bringing out the lacunae in the comparlson made by thc 
Southern Railway. In fact, while ordering the prototype locos 
fitted with Suri transmission. the Board have concurrently order- 
ed locos fitted with a similar Mekydro transmission for the solc 
purpose of comparison. The comparison made by the Southern 
Railway with WDM2 locos is, therefore, not rzlevant and sufl'crs 

, from serious limitations. 

Diesel engine performance can only be compared on the basis oi 
Test Bench results under controlled standard conditions of tcm- 
perature and atmospheric pressuE and Intcrnatioul standards 
in this respect pre-fixed in ordcr to ensure proper and purposc- 
ful comparison. Based on results obtained during such Bench 
Tests on MD-1080, it can be stated that fuel consumption of 
this engine under standard conditions was equivalent to the Alco 
engae. The actual performance of the engine undcr sitc condi- 
tions in relation to Test Bmch results varies from design to des ig~~ 
and RDSO's comment with regard to inferior performance under 
site condition has been made after practical experience had been 
gained and does n d  reflect on the basis on which thc c h o i c s f  
the engine was mad?." 

1.122. In his evidence before the Committec in March, 1978, a rcprc- 
sentative of the Railway Board deposed : 

"The Audit para has arisen, in my opinion, largely as a result of the 
report of the Southern Railway in 1973 or so, in which a com- 
parison has been made of the relative performance oi  WDM-3 
with that of WDM-2 Alco locomotives already in use in this 
country. 



1 am not aware of the circumstances under which the comparison was 
made or it was possible . . . . . .this comparison was not relevant, 
not desirable and not necessary. We had been comparing some- 
thing which was in use for 10 years with the one which yas in 
service for 10 ,months. As we said earlier in the not:, where 
there were comparative characicristics, full economies werz achie- 
ved. Also, the initial performance for the first two yzars, when 
the locomotives were first installed before the spare parts prob- 
lem arose, was pcrfcctly satisfactory. We had reports that the 
locomotivc was working well, as far as the expectation from them 
was concerned." 

1.1 23. One of the main reasons for the development of the concept of 
Suri transmission was that with Suri Transmission a higher efficiency and also 
saving in fuel to the extent of 5 to 9 per cent were expected to be achieved. 
The Committee enquired whether thesr: anticipations had been realised The 
Member Mechanical stated in evidence (August, 1976) : 

''As far as the economy in fuel is concerned, as per investigations, if 
the mechanical clutch in the uansmission was going to be suc- 
ccssful, there w3s bound to be economy. Actually, this locomo- 
tive was run on Vrindaban Express and we did find that fuel eco- 
nony was there, but the engine was not reliable. We did not want 
to use it on important express trains. But when the engine was 
tried on a high speed train, economy in fuel, consumption was 
achieved, but unfortunately, the engine was unreliable." 

1.124. The Audit para points out that the fuel consumption of WDM-3 
locomotives (both with Suri and Mekydro transmissions) was approximately 
20 per cent more than that of WDM-2 locomotives. In this connection it is 
noted that a representative of the manufacturer of WDM-3 lccomotives had 
stated on 31st Jamary, 1973 that the Maybach high speed engiue fitted on 
WDM-3 locomotives was likely to consume 10 per cent morc futl than 
WDM-7, engine on account of precombustion chamber configuration. During 
cvidenw the Committee pointed out that it appeared that the excessive fuel 
consumd by the WDM-3 locomotives was attributed by the manufacturers 
to the unsatisfactory performance of the engine on account of the design 
characteristics. Asked to give their reaction to this assertion by the manu- 
facturers, the Member Mechanical stated (August 1976) : 

"They had pointed out that the mechanical clutch of the hydro-me- 
chanical drive were responsibk for the damage to the locome 
tives and they suggested that the mechanical clutch should be re- 
moved--i.e. the Suri transmission mechanical portion of the 
drive. This was done and the hydraulic drive has not given any 
trouble after the modification. But that meant that the fuel con- 
sumption would go up, because the mechanical portion has not 
k n  in operatian." 

1.125. The Committee enquired whether the design characteristic of the 
engine had not been noticed earlier ttnd why were steps not takeq to minimise 



losses on account of operadon of these locos, the Member Mechnical statcd 
(August 1976) :- 

"The design, as we see it now, has ~ m t  been jpod and once the 
performance of the engine is not satisfactory, all the other results 
are going to be below par." 

1 .I26 The Committee asked as to how the Railway Board had come to 
the conclusion that there would be a saving of 4 to 5 per cent in Fuel consump- 
tion if the Suri transmission was tried in high horse power engines. The 
Member Mechanical stated. 

"It was just a theoretical conclusion." 

1.127. The Committee asked whether Suri transmission was tricd on 
passenger services. The Member Mechanical stated (August) : 

"They were not able to do it for long lengih of time: : but for a 
couple of mon,ths this was tried on Vrindaban Express. W;: did 
find fuel consumption was about 5 per cent less." 

1.128. In this connection, it is to be noted that the inventor of the 
Suri transmission has, in a memorandum submitted to the Committee, made 
the following observations in regard to the Sections on which WDM-3 loco- 
motives were used : 

"The second point of difference I have is tha? the heavily graded 
section chosen viz. Guntakal-hladras was incorrect for a light 
WDM-3 locomotive of 4 axles, expecting to replace the 6 axled 
ALCO locomotive of greater horse-power and greater weight. 
On this section the WDM-3 loco was literally thrashed to its 
limit on up gradients which is not g o d  for any newly developed 
complex machine. Since WDM-3 were allotted against re&lar 
locomotive requirements the Southern Railway desired to get 
the same haulage as from ALCO locomotives and met with 
frustration. 

The WDM-3 locomotive speeds on thcse graded sections, because of 
lower power than Alco, were lower. Hi er efficiency of WDM-3 

i@ at higher speeds could also not be exp oited to save fueL 

The diesel engine MD 1080 showed distress under strain of Guntakal- 
Madras operation, and engine troubles started getting bad to 
worse. 

The Board's decision was perhaps inffucnced by the fact that KFW 
had funded the purchase of these locos for iron ore movement 
on this particular section. Even when troubles were encountered, 
and fuel economies not obtained, these locomotives were not 
shifted from this "inappropriate" section which I feel chid 
have been done." 



1.129. It is seen from the Audit Paragraph that a slimy higher price 
(DM 67,500 per locomotive) quoted for the locorqdiye fitted with Suri 
transmission as compared to the locomotive fitted with Mekydro transmis- 
qicm was found more thatl justified considering the developmental expenses 
involved and expected savings in fuel due to h~gher efficitncy of Suri trans- 
mission. The actual fuel consumption in both the locos (fitted with Suri & 
Meed10 transmission) was, however, of the same order being approximately 
20 per cent more than that of WDM-2 locos. In this context the Committee 
wanted to know what the efficient of Suri transmission w m  ak compared 
to the Mekydro transmission. The k oard have in a note stabed (1976) :-. 

"On fast Vrindaban Express trains the specified fuel consumption 02 
WDM-3-4uri transmission was 5.92 litresf1000 GTKM as 
compared to 6.47 litres/1000 GTKM for WDM-3 locomotives 
fitted with Mekydro transmission. This clearly indicates the 
better performance of Suri transmission over Mekydro transmis- 
sion, in respect of cfficiency. Extensive utilisation of the loco- 
motives for such 'use has not been possible due to their 
unreliable performance. Also, the mechanical clutch has now 
been dummied and Suri transmission is now working as purely 
hydraulic transmission. 

On freight service even prior to dummying of Suri transmission an 
these locomotives the performances of locomotives with Suri 
trahmission and Mekydro transmission, in terms of specific 
fuel consumption, has been comparable. The reason for this 
is that when the train speed is low, the mechanical clutch in the 
Suri transmission is not operative." 

1.130. As Suri transmssion has been eliminated in all the six loco- 
motives, the Committee asked whether the Ministry of Railways cmtemp 
lated recovery of the additiond price paid for locos fitted with Suri transmis- 
sion from the suppliers as the same was justified on the h i s  o? fuel economy 
it would achieve and the sbpplier had guaiimteed its pdormance. The 
Ministry of Railways have stated (1976) :- 

"The additional price paid for Suri transmission loco was due to 
the development of a new Suri Mokydro K-253 transmission, 
at Indian Railways' instance to enable experimentation with and 
develop Indian patent. The anticipated economy in HSD oil 
was according to expectation of Suri transmission and was not 
a part of the contract. Suri transmission was expected to give 5 
to 9 per cent higher transmission efficiency (in the mechanical 
range). 

The firm's guarantee for Suri transmission K-253 provided that they 
would take all necessary action so that the Suri transmission 
as roposed, supplied or modified shall be a satisfactory system 
wit! performance not inferior to Maybach K-252 transmission 
(fitted on two locos). In addition, it stipulated that cmsidennk 
that the transmission typ: K-253 is a new development of 
Maybach, Henschel, therefore, reserved the right to carry out 
any modification they considered necessary at their own cost 



t o  meet Henschel's arantee obligation. Keeping ,in view the 
guarantee clause of contract, suppliers have lately m&ed 
one Suri transmission loco and trials are being conducted to 
judg?, the service erformance. Bank Guarantee of  the firm 
has not yet been re f' eased." 

1.131. In the same context, the Member Mechanical stated in evidence 
(August 1976) :- 

"The development of Suri transmission was done at the Railways 
request and there was no guarantee in the agreement that the 
money could be recovered. So, there is no chance of recovering 
the money as such. Thc only thing that they are doing is that 
they are trying to modify the design of the r transmission. They 
have supplied a large quantity of spares and new components 
free of cost to keep the engines going while the experimenta- 
tion is going on. But there is no possibility of recovering anv 
money due to the failure of the mechanical portion of the 
Suri trmsmission." 

Utilisation of West Gernzun credit and Research Programme 
1.132. Refening to the poorer performance of the WDM-3 locomotives 

vis-a-vis the high expectations raised at the time of aquisitioo d the lot* 
motives, the Ministry of Railways had stated that the locomotives represen- 
ted a new development incorporating the first application of a newly deve- 
Ioped transmission system; and therefore higher incidence of repairs and 
limited availability should be expected on such locomotives which were 
placed on line on trial basis as a Research Programme. The Audit paragraph, 
however, brings out that these WDM-3 lcxomotives were procured against 
West German Ckedit to haul heavy freight trains on graded sections. 

1.133. The Committee desired to know whether the West Germau 
Credit authorities had been told that the locomotives were required for a 
research programme aimed at developing Suri transmission or that these 
were required for some commercial project. The Member Mechanical stated 
in evidence (August 1976) : 

"The West German bank authorities were told that this was going to 
be a part development project. But they were insisting at thal 
time for the import of 7 5,000 HP locomotives or 14 2,500 HP 
locomotives." 

1.134. When the Member Mechanical stated in evidence (August 1976) 
that the locomo,tives were purchased out of "credit facilities based on traffic 
needs", the Committee asked whether a research programme could be 
Bnanced under the terms of the German, Credit under which the locomotivecr 
were purchased. A representative of the Ministry of Finance then d e p d  : 

"It was stated in the agreement that the proceeds of the loan were 
exclusively for the payment of foreign exchange costs of Indian 
Railways for modernisation and rationalisation and in parti- 
cular for the purchase of 8 diesel hydrahilic locomotive electri- 
cal equipment for the production of seventy WAG-4 locomotives, 
Componenfs for 10 diesel NG locomotives and component9 
for 24 650 HP shunting locomotives." 



1.135. When the Committee pointed out that these were definitely pur- 
chase programmes, the Chairman Railway Board stated (August 1976) : 

"The purposc of these locomoZives was definitely linked to the n d s  
of traffic. Actually, it was linked to transporting i r o n a e  from 
Hospet to Madras and for certain other requirements. That is 
very clear. But what was done was by purchasing these Icco- 
motives, they tried to make use of these provisions to get these 
locomotives with the Suri transmission. 

1.136. Whcn the Committee, further pointed out that if it was a research 
programmes, i t  should have been pursued in a different way, the Additionai 
Member Mechanical stated (August 1976). 

"The original purpose was that these locomotives would achieve 
a lower fuel consumption from 4 to 5 per cent. At that time, 
the decision-makers had in mind that this would really succeed 
because they were going to a firm which was well in the know 
of hydraulic and hydro-mechanical transmission system. If we 
h d  got 4 to 5 per cent saving in HSD, we would have saved 
some Rs. 4.6 crorcs per year. Even in retrospect, if the Suri 
transmission had been able to work well, then in the last five 
ycars, we would have more than recovered the cost of the low- 
motives and perhaps, a part of the cost of the maintenance of 
the locomotives. It  was certa'ildy done with the idea of commer- 
cial exploitation but we wanted to mudemise our equipment in 
a way which was developad by our engineers." 

1.137. In the supplementary n~ernorandum furnished to the Committee 
in  February 3978, the Railway Board have, inter a h ,  stated a's under : 

"It  had been decided that after development of Suri transm~ssion, it 
would have to be tested under actual service conditions, which 
would only be achieved if a locomotive was engaged on com- 
mercial service since operational constraints do  not pernlit field 
tests over a long period. In addition to this, such tests would 
have involved looking up of a large number of vehicles to form 
the trailing loads besides the huge costs involved. Accordinglv 
the prototype locomotivcs were obtained for use on commercial 
scrvicc and the West Germany Loan credit justified accordingly. 
Thc total cost of the locomotive order to cover the proiected 
KFE Loans did not figure in the considcra'tion for the ultimate 
number of locomotives to bc ordered and in fact, the total cost of 
the order eventually was about DM 12 million as against thr 
original estimate of DM 20 million." 

1.138. Further in the course of his evidence before the Cmn~it tcr .  
tcndcrcd in March 1978, a rcprescntative of the Minis!ry of Railways stated : 

"Some of the confusion arow last year during divxmions when the 
Public Accounts Comittee got the impression that since the 

purchase of these locmotives was against a commercial 
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loan it was, therefore for a commercial service. I would 
like to put the records clear that locomotives were for 
research and development effort and this was made known to 
the German Loaning authorities. The justification on which 
locomotives were actually procured was that locomotives would 
be used actually on a commercial service viz. the movement 
of iron ore between Hospet and Madras. We did not know of 
any other way by which we could justify the loan to enable 
us to prucure the locomotives." 

He further added : 
"We knew it very weff that any locomotive purchased has to be 

tried out on commercial service. We did not have the line capacity 
or the freight wagons to move them up and down the cmntry 
for trials. We ahticipated that we will procure the locomoti\res 
and use .them for commercial service during the period of re- 
search and trial. Unfortunately this aspect of research and devc- 
lopment was forgotten and the commercial aspect alone got 
highlighted durin the discussions. I would place this point of B view humbly be ore you. You may kindly consider to what 
extent your criticisms will stultify research and development in 
the Railways. I beg to submit that considerable fear has already 
bcen generated as a result of the criticisms that werz levelled 
during the various correspondence we have had with Audit and 
this has ccqsiderably damped the morale of young engineers. 

, They have the feeling that certain things with regard to research 
and development which d o  not bec0m.e successful would be 
viewed very gravely." 

1.139 The Committee pointed out that on the basis of evidcnce tendered 
before them and the information made available to them, an impression was 
created that the domineering aspect was the commercial characteri~tics and 
not the research and development characteristics. Moreover, since the Ckrnlaii 
loan W utilised the presumption must be drawn that the deal was in accor- 
dance with the German loan, which was not contemplated to meet any rc- 
search and development projccts but only for commercial transactions. The 
Chairman, Railway Board then stated in evidence (March 1978) : 

"As far as I could see, in the Railways this was originally started, 
right from the beginning, as a development project on 'transmis- 
sion' under an Indiqn patent. For getting money for gztting the 
development done, the project had to be initiated. At every 
stage of the project, this developmental aspect of the locomk 
tive had to be considered. If it was a commercial project, we 
could have gone in for a German loan and got any standard 
German locomotive. They would have been too happy and we 
could have got one of the standard locomotives. But right from 
the beginning, "we have been ins'sting that this shodld 
be a development project, and whatever b ~ m o t i v e  
we buy under the German loan will be for development of %ri 
transmission. So, the whole thing was a developmental projcct, 
which we definitely used from the commercial angle, which 
the German 'loan needed. To that extent, I would submit that 
it is a R&D project mixed with a little comercial bias On it." 



added 

"Rut whether the commercial biab was greater or the R&D effort 
was greater I leave it to the Committee to judge. But we feel 
that the R&D effort was basic. If it was purely commercial, it 
was not at all difficult to buy standard locomotives from the 
German manufacturers. The whola exercise for the two years 
was gone through purely because we wanted to develop this 
transmission. Otherwise, the German banks would have been 
too willing to give us the money to buy these locop~lotives from 
Germany. So, in the context of this, I wduld appeal to the 
Committee tor look at it that way. 

It was included in all our communications to the Finance Ministry 
and loan documents also, and even our specifications for buy- 
ing the locomotives included the development of Suri trans- 
mission. To call it purely commercial will not be fair. Un- 
fortunately, as 1 said, to call it purely R&D also would not be 
entirely correct. It  was a mixture of both." 

Number of Locomotives bought under Research Programme 

1.140. The Committee asked if the locomotives to be bought against 
the German credit were meant for research and development programme 
why eight locomoiives were ordered. The Member Mechanical stated 
(August 1976) : 

"The bank officials were virtually saying that the minimum numbel 
should be 7 of 5000 HP or 14 of 2500 HP. 

While that was the bank's attitude from our own point of view this 
was a project which had to be utilised in service also, and so 
we had to have a minimum and 6 of Suri transmission and two 
of the other was not considered a large number." 

1.141. The Committee enquired whether this large number of locomo- 
tives had to be acquired in order to utilise the German Credit then available. 
A representative of the Ministry of Finance clarified : 

"From the records 1 cannot say that any indication was sent to the 
Railways that we hzd a problem in the Ministry of Finance of 
cerrain non-utilisation of German credits and therefore there 
was compulsion to persuade somebody to use them. Later on, 1 
have been dealing with German credit from 1972 and my ex- 
perience is that we have more projects which required fun& 
from Germany than ws have aid, and may have to be financed 
through other sources." 

1.142. During evidence the Committee pointed out that since .these loco- 
motlvcs were being acquired for the purpose of experimentation wth  the idea 



o£ hri transmission, only one oc two locomotives should have been acguircd. 
1 % ~  Member Mechanical stated (August 1976) : 

"lbey said they would be iqterested in the scheme only if the mini- 
mum number was taken. In fact, they were as- for more 
than 8, md in the negotiations it was brought down." 

1.143. In reply to another question whether for the purpose of success- 
hrl experimentation a minimum of 8 locomotives was necessary, the M e m k  
Mechanical stated (August 1976) : 

"Actually there were six Suri and two Mekydro ones. I would re- 
gard this as a reasonable number." 

He added : 
"This is my vicw. Just one or two I0comotives would not have given 

the desired result, a proper assessment about the viability of 
locamotives." 

1.144. In the same context. thc Chairman, Railway Board stated in 
cviJcnct. (August 1976) : 

"On this subjed itself, therc have been varying views. One Member 
Mechanics1 had given his opinion that the reduced number loco- 
motives with Suri transmission may be tried. On a long sec t io~  
like Hospect-Madras, for a scientific trial, perhaps, at least a pair 
of lmomotives mch way, would have been the minimum number 
required. So, I think perhaps four locomotives wduld have been 
the minimum nurnbcr that was necessary." 

1.145. In a note subsequently furnished to the Committee, thc Ministry 
uf Railways have stated ( 1976) : 

"Thc German authorities had not stipulated any minimum number 
of locomotives for purchase through the credit. Originally a sum 
of DM 20 million for 5000 HP Suri transmission locomotives 
had been earmarked for Project assistance from Germany. The 
draft agccment for DM 20 million loan, which was sanctioned 
earlier, was given by Dr. Rittler of KFW in February 1966 but 
this was not signed as the Railway Board was considering the 
question of 5000 HP dlesel hydraulic locomotives earlier en. 
visagd. Ultimately 8 WDM-3 2500 HP diesel hydraulic low- 
motives were ordered involving foreign exchange requirement-" 
of DM 12.8 million (inclusive of ocean freight and the requisite 
spares). 

During discussions wrth German Credit Loan Authorities by Jt. 
Director, Mechanical Engineering (Special) during his visit to 
West Germany, KFW had desired that order for fourteen 
2500 HP locos should be considered. It was explain& by 
JDME (Spl) that it was only a pilot project for development of 
Suri tmnsmission and for ore movement, therefon, there was 
no sanctity for number 14. It was pointed out that cven German 
Railway prototype ordcrin is usually for 6 to 12 locos. This 
was also discussed with M ~ S .  Meybach, who indicated that they 



were not prepared to consider any developmental order for kss 
than 10 transmissions. They were requested to keep the nambur 
as 6 to 8 as these were prototype." 

1.146. On the question of the number of prototype ~ocomdivcs to be 
acquired for any R&D programme, the Ministry d Railways have, in their 
supplementary memorandum furnished yo the Committee in February 1978, 
stated as under : 

"The number of patotype lmrnotives to be ordered of any given 
series is determined by the following considerations : 

(i) Optimum number for cq'uitable distribution of development 
cost by the manufacturers and economic batch f a  production. 

(ii) Desirability to acquire as wide-based an experience as possible 
in order to evaluak all relevant factors before series produc- 
tion is taken up. 

(iii) Need for ensuring that the devrlopment is not vitiated by 
unforeseen hold-up to locomotives on account of sudden lay- 
offs because of accidents, failurc of equipment, etc. 

In this connection, it is pertinent to point out that even in the 
of steam locomotive development, 15 prototype WP steam 
locomotives were imported and tried out in service prior to large 
scale importjmanUfacture. Again, at the time d development 
of low horse powcr Suri transmission. 7 prototype WD5-3 k o -  
motives were ordered. Later, 10 ZDM-2 Narrow Gauge locc- 
motives fitted with this transmission were ordered as prototypes 
for providing the locos and transmission application on Narrow 
Gauge sections. Evcn abroad the number of prototype, of 
Krauss-Maffei 4000 HP Diesel Hydraulic locos ordered b! 
Southern-Pacific Railwys in  the USA at a time when US Rail 
Roads wcre wanting to develop a high horse power loccmotivc 
was six. 

In the case of 15 prototype WP stcam locomo~ives, the boilcr, cntire 
valvc gear, engine frame were completely of new design for the 
Indian Railways. In the case of the 7 prototype WDS-3 locoma- 
tivcs, the hydraulic transmission was new although the powcr 
pack had been in regular use elsewhere. In the case of the 10 
ZDM-2 Nci lcamotives, although the powcr-pack was tcsted. 
the transmission and coniplete configuration of the NG locomotive 
was a ncw concept, providing for the most powerful locomo- 
tivc for such a gauge in the world. In the case of the Krauss- 
Maffci diesel hydraulic locomotives mdcrcd by the South Pacific 
Railways in the US.. the cnginc. transmissi~n and final drhe 
were completely new to the U S .  Rail Road system. 

The Member Mechanical, Shri M. M. Khan. in his note of February 
1966, had while s'uglesting use of Alco engine envisaged Pr@- 
curenlent of 8 I~omot ivcs  with Suri transmission and 2 
with a Mekydro transmission. At the Board 
meeting of 9-6-1966 when the decision to develop tht Suri 



transmission on a 2600 HP loco instead of a 5000 HP loco 
carliet viswrlised, was taken, the number of lvrcos envisaged was 
scvsn, 5 with Suri transmission and 2 with Mekydro trammission. 
The manufacturers who ultimately agreed for the developmnt 
of the transmission, initially indicated the minimum number of 
locorndives as ten ( lo) ,  this number was brought down to 6 
with the new (Suri) transmission and 2 with comparable Mekey- 
d70 transmission as a m u l t  of negotiations. From the point of 
view of usage, fm the specific services for which they were 
justifid, a bare requirement for one ore train between Hospet 
and Madras was 4 locos and with repair allowance, five. Allow- 
ing for unforeseen sct-obts due to accidents ctc., the minimum 
numbcr to be ordered could not be less than 6 with thc Suri 
transmission." 

1.147. In relation to  the observations made by the then Chairman, 
Railway Baud, in A u p t  1976 at the time of tendering evidencc bcfore thc 
Committee that 4 locomotives was a rcclsonable numbcr for prototypes, a 
Kpresentativc of thc Ministry of Railways deposed i l l  March 1978 as 
follows : 

"Tlx number that had been quoted in  discussions last year as thc 
minin~um rquirerncnt was statcd as anywhcrc bctwcen 2 m d  4 
or like that. The choice of the numbcr of locomotivcs was guidcd 
by three principal factors. Firstly, thc distribution of thc devc- 
lopment costs which wcrc involvcd t hcrcin; secondly, to havc 
as wide based an expcrincc as possible, and thirdly, thc deve- 
lopment programme should continuc unaffected in case some of 
the locomotives wcre laid off duc to mishaps s'ucb as accidents, 
ctc. The minimum rquiremcnt of locomotives for running one 
train pcr day on M a d m  Hospct section, having to run doublc 
hcaded, was 4. Allowing for onc spare the minimuin requirc- 
mcnt was .C; thcrcforc. procurcmcnt was restricted to 6 loco- 
motives of thc new dcsig~l; twv morc locomotivcs wcrc 
ordered i t  Mekeydro transmission as comparatorh. 
In this cunjiect;on 1 would draw your attention to prcvii?us 
procurcrncnt of prototypes. As far back as 19.52. when wc 
p u r c h a d  M'DS-3 we procured 7; even carlicr when wl: wcrc 
in the s t e m  age (WP locomotivcs from thc Unitcd Ststcs), wc 
procured 15. In the Southcrn Pacific Rail Road of tllc Unitcd 
States when they went in for high-up lccomotive for traction, 
6 prototypes were pr~cured. So thc n4umbcr of loconioti\~cs H'c 
procurd for this was governed by the factors I mentioncd and 
the requirement of 6 plus 2 for con~parison was not high.'' 

Scrlclirly exercised b.v the Ministry d Fir~alrc~ 
1.148. f i e  Committee dcsircd to know what son of scrutilly Was nladc 

hv the Ministry of Finanw when r~qucsts from the Administrative hZinktrics 
fbr foreign assistance wcrc received. The rcprescntativc of the Ministry of 
I ' i  nancc statcd : 

"In fact, this is the normal practice in our department that CvcrY YcaI 
as deal with a number of credits, and ahcad of the )car to 



come wc make enquiries from various administrative ministries 
about their possible needs to enable us to plan as to how we can 
go about it. We ask the ministries questions from the administra- 
tive and financial angles, namely, whether the project has been 
cleared by the Planning Commission, whether it is included in 
the Budget, whether investment decisions at the appropriate 
level have been taken, whether the import needs have been 
cleared by thc DGTD and so on, but in the matter of an option, 
of choice between two processes, you will appreciate we are 
not in a position to make any choice." 

1.149. Asked as to who had taken initiative in the prescnt casc the 
Membcr Mechanical stated ( A b y s t  1976) : 

"We had approached the Ministry of Finance with this proposal that 
we wantcd to get these locomotives from Gemany and we did 
get clcarancc from them. As far as requirements of these loco- 
motives are concerned, this was part of the schemc ... these 
locomotivcs were going to be used for a particular purposc also. 
Wc wanted to try out these locomotives because we thought 
that it was going to be economical and wc are also going to 
use them for a particular purpose." 

1.150. Clarifying thc position furthcr thc Chairman. Railway Board 
L : . ~ i c ~  ( A u g s t  1976) : 

" .  . . . .these locomotives werc part of our project requirement pri- 
marily. and the Railway Ministry had approached the Financ? 
Ministry for this credit. So, thr' requirement for these locomo- 
tives was against the specific programme uf traffic movement. 
'That is quite clear. The only thing was, while getting them, 
that opportunity was taken to get locomotives with the Suri 
transmission, and that was 311 taken up not in strict tcrms as 
dcvclop~ncnt or research programme, because thsrc was no 
programme like that. Thcsc locomotives were procured against 
thc traftic requirement and the credit was also obtained for 
that. But while getting Iocortmtives. an effort was mad= to get 
Suri transmission and make use of it for our purpose." 

1 1 5  1 .  I n  3 notc. thc  Ministry of Railways havc also stated (197s) : 

"The WDM-3 locomolivcs had bwn procured aa ins t  a spfcific 
project and were, thcrcforc. initially confined to a heavily 
graded section, which resultcd in  continuous near-maximum 
output opcration, which contributed to over-strain and frequent 
breakdowns. Kccping in view the limitations of trailing Ioads 
and strain on thc power back on account of operniion nver 
thcsc sections, the locos wcrc subsequcntlv used to haul thc 
Bridaban Express between Madras and Ban~alore wherc meeds 
attained wcrc higher and the advantages of the transmission 
could show up better. On this servicc. the improved cfficienties 
wcrc dcmonstratablv rcaliscd in lowcr iuel conwmp- 
tion. The use of thcsc locomoti?m on passclyxr trailis 



could not be continued, for, when permission for this changc- 
over was obtained from the German Credit Bank, the reliabi- 
lity of the locomotives had already been seriously sdFectcd due 
to non-availability of imported spares." 

1.152 The Committee drew attention to the following observ.itions in 
:he Audit paragraph : 

"The desirability of developing Suri transmission with proven loco- 
motives already in use viz., ALCO was not pursued bccause of 
the apprehension that utilisat~on of ALCO engines of Anrcricarl 
make with Suri transmission to be developed by MIS. Daybacll 
d Germany might not be looked at with favour by the Gcrman 
Credit Loan authorities, even though the Railway Board \vn\ 
aware at that time that ALCO had collaboration with Mak of 
Germany for manufacture of dicsel hydraulic locomotivcs and 
Mak held the licence for Suri transmission." 

1.153. Referring tu the above observations, the Committee nsiietl about 
 he basis uf the apprehension that the utilisation of the Gcrrndn Crcdrt 
jmplicd that Railways had had to deal with a particular German lirm. 'fhc 
reprewntatlve of the Ministry of Finance stated : 

"First, I would like to say that at that point of time G c r m n  Credit 
was available only to purchase German goods and servicc~. In 
other words, we could not have used German Credit for any 
other purchase, say from America. . . . .. We, at 110 point ot 
time, were asked whcther there would be any problcni i n  getting 
AU30 locomotiv:s from America to be matched to thc Suri 
transmission by M/s. Maybach. And this proposition was ncvcr 
put to us, nor have we evcr advised that there was any npprc- 
hension. If the Railway at that point cf time wantcd to try 
this locomotive-which is mentioned in para 8.22( b) , that ib, 

'(iii) 2600 horse power locornotivcs fitted with ALCO enginc 
and Suri transmission'-which was the altcrnativc which was 
ruled out-there would have becn nu problcm from thc foreign 
cxchange angle. There had neither been a query from ths Kaii- 
ways nor any advicc from us that this was not pos4hl;: bccauso 
it would jeopardise the German credit. At that point of time 
adequate American credit waq also available. There was no 
problem to find foreign cxchange if a propositiun of that kin[{ 
had come." 

The witness furthcr added : 
\ 

"There EXlM loans wcre arranged for DLW Varanasi. ' fhc lLm- 
motivzs were to be manufactured in collaboration with ALCO. 
Three US AID loans were also arranged for purchase of dicscl 
electric Iccomotivcs. At that point of time, U.S. aid wa.; of thc 
order of Dollars 344 million in  1964, 292 million in 1965, 167 
million in 1966 and 394 million in 1967 and so on. 1 am mcn- 
tioning these figures to  show that there was no difficul~y in 
arranging for thc import of American locomotives if  that was 
considered a necessary alternative." 



1.154. Giving his reaction to the observations made by the repesmta- 
live of the Ministry of Finance, the Member Mechanical statcd (.4ugust 
1976) : 

"The deveIopment of the Suri transmission was to be matched with 
their power-pack and the ALCO people said that they were 
not interested to develop that unles they got readymade trans- 
mission available. . . . . 'The diesel and electric locomotive mur~u- 
facturers had nothing to do with the hydraulic systent. In 
America, hydraulic system was not developed and so, thcy said 
that they were not in a position to manufacture the hydraulic 
system. But if somebody was ready to give the rcadymadc sys- 
tem, they were rcady to try it." 

1.155. When thc Committee pointed out that the possibility of Indian 
tihication was thcre bccause of the collaboration with ALCO. ;he hleuih~r 
klechanica: stated (August 1976) : 

"l'k ALCO were not in a positron to make transmission. 7'hc :rm+ 
mission was to bc made in Germany. 12 years ago, the indus- 
trial base in our country was not soph!stlcated to he nhlc to 
produce the transmission of 7.500 HP.  Of cours-, th: pictilie 
is different today." 

1.156. Whcn thc Committee pomtcd out that i t  appeared from t l ~  
Audit para that the main reason for going over to the German fir111 h d \  
the facility of German loan, the Mcmber Mechanical stated : 

"Wc went to thcm kccause thcy  we^ the only manufac\~rrci~. No- 
body else in the world at that time were there who zoulr! wv- 
ducc that transmission." 

1.157. Since it had bccn contended that WDM-3 Iocomc?tivcs \\crc 
ordrrcd as a pilot project for developmcnt of Suri transmission anJ for orc 
movtmcnt. the Ccmmittcc desired to know whcthcr any scientific trial5 \vcr~:  
carricd out with a view to evaluate the performance of those locc~rnor~vcs 
hy 3r.y scientific tcsts in a systematic manner. In a note. the 44iriisti) c>f 
Railways hxvc stated : 

"On receipt of WDM-3 locornotivus in  India, riding stabili:\: and 
oscillation tests were conductcd by RDSO on one lownmtivc 
ro ascertarn Its bchaviour on Indian track. Thcse tcsts \vcrz 
carried out in Dcccnlber 1970/January 1971 up:o a speck1 
of 135 km/h cn normal main line track. During thew invcsri- 
gations, transverse forcc exchanged bctwcen the axle bus and 
the bogie frame, vertical and transverse accclcrations i l l  ill: 
locomotive cab, wheel load variations and bogic ro~~ t io r i  wcre 
monitored. Thcse investigations indicated stable and : c !~n f~ r~ -  
able riding quality cf the locomotive upto the spccd tested. T h e  
results of thcsc tcsts are indicated in RDSO Report No.  A!-381. 

I n  regard to thc pcrformancc of thcsc locomotivcs as rcgarcls po\*,,cr 
output rating, tractive effort and draw-bar pull charactcristicc 
and working of auxiliaries, controls ctc.. these have tccn asscss- 
cd on the basis of their actual scrvice pcrformancc. I t  has k e n  



&served that although the power output and load haulage 
characteristics were acco~ding t o  the design expectations, a num- 
ber of problerns in regard to engine and transmission working 
cropped up from the very beginning. The transmission prob- 
lems relatcd to failures of converter turbine blades, mechanical 
clutch plates, circuit changeover controls and coupling system 
k t w e e n  the engine and transmission. O n  account of thcse prob- 
Icms, thc locomotive ineffectiveness has been consistently high 
and a nurnbcr of design modifications as desired by thc makers 
have to be tried out from tinie to time. Ultimately, the designers 
of thc transmission have advised that the mechanical clutch 
portim has to bc isolated and the changeover from stagc 1 to 
stagc' I1 in direct drive has to bc kept inoperative sine: they 
arc unabi; to solvc thc design problems associated with these 
and, thereforc, cannot obtain consistent, rcliablc and trouble- 
free operalion froni them. The prcscnt position is that Suri  
transmission has to work like thc conventional Mckydro hydrau- 
lic transmission with the mechanical clutch i n u p c r a l ~ v ~ .  

Prototyp: locomolivt.s had also bccn tcstcd b y  thc makcrs bcrorc' 
despa~ch from Germany in r t ~ a r d  to thcir riding bchaviour. 
output raring and other gcncral pcrformancc paranctcrs. In  
thcsc tests, thc pcrformancc of ttic It~cornotives in rcgard to 
rrrling s:abili;> 3i1d of powcrpacl; irl regard to output rating 
was f o m d  to Ix according lo th,: dcsigr~ expectations. T k  
follouitlg ar; extracts of thc conclusions rccordcd in the Test 
Report compiled by Hcmchcl tc: covcr thcse t c s ~ s  :--- 

' In conciu.;ion i~ can bc. said that the ,~.xtcnsivc tcsts Invc prove~l 
that thc pi-r!'ormance of thc \+'DM3 locomotive is satisfac- 
tory. 

0. . lhc. rumin? b -hz~ iour  of t1:c locornolive is c.\ccllcnt, th.; torslo- 
nal virbrations bcing ncgligiblc. A number of dcficicncics 
could bc dc;cct:.c! and rcmotcd during tcsting, ns was pro- 
vidcd in the .;pi.cification' 

I! IS thus secn thzt a!though the  locomcjtivcs camc up to  thc dcsipn 
cxpcct;tions as far as pcrformancc. output is conccrncd. t!it 
powerpack has ni>t bcm able to maintain a sarisfactor), 1x1.- 
I'ormaccc Ic\:r.l cunsistcntl~ i n  actual s~wicc-bo!h thc [ran.-  
mis5ioil and thi. cngine having bccn bcsct with a vunibcs of 
problem; culminating in thc isol.ition of' thc' mcchsnicd pol,- 
tion of t h t  transmission and the changcovcr rncch~nism Srorn 
stagc I to stagc f1  i n  thc dirccl driv: of thc transmis~iot~." 

( 

1.158. I n  a Memorandum submitted to thc Commiticc. thc inventor 
of 1112 Suri tra~~smissio~!. who also a v c  cvidcnce bcforc thc Committee.. 
! i ~ , i l ~  referring to th; Kescarct~ and Dcwlopment aspcct of the work 
I;;?.. statcd as undcr : 

"Pcr~onaily I bclicvc that ovcr-cunfidcncc in thc Gcrmdn cnginccr- 
ing lcd to prcssing th:sc Iocomotivcs much too early intc: r c p -  
lar freight scrvic:. These locomotives were for R C S C ~ ~ C I I  2nd 



Development and they should have first undergone total 
Dynamometer trials which would havc established thc per- 
formance (good ar bad) of each of the elements, the diesel 
engine MD-1080, its fuel consumption under Indian conditions, 
the transmission and all other auxiliaries including radiator sys- 
tems etc. We would then have established what performancc 
improvements have been (or not) achieved and or what typcs 
of sections what fuel economies occur. The second stag;: of K&D 
programme would be to achievc reliability of all components 
and their trouble-free regular servicc. The first stage appcara 
to havc been jumpcd." 

1.159. Cummznting on Shri M. M. Suri ; obscrvations the Ministry of 
Kilways haw, in a note furni5hed at the instancc of the Committee irrter alw 
staled : 

"1)ynrnotneter Trials : As per the practice of the Indian Railways, t i iu  
RDSO is to take up evaluativn trials on all new rolling stock rc- 
wived. In thc case of locomotives, this consists of two portions, 
namely (i) Oscillation trials to asscss thc riding quality of the 
vehicular portion and (ii) Dynmomcter Car trials to 3sscs.i thi= 
power capability at various ccmbinations of load and ~pccdx. 

I n  the case WDM3 locomotives also, evaluation trials v;cr: ordcrcd 
on receipt of these locomotives. Thc first serics of trial? to eva- 
luate thc Oscilliational bchaviour of thc loco were carried our 
during December 1970/January 1971 1.e. within six months of 
the scccjpt of the first locomotive. The res~~lts  of thew tests have 
bccn publishcd in RDSO's Report N o .  M. 281 (copies of which 
havc been made available in rcfercnce to question No. 31, scnt 
undcr Board's lstkr N c .  76-BC-Gcn1./2S of 03-12-1976). Gcnc- 
rally the trials exhibited cxccptionally g o d  riding chaiactcristic. 
at spscds upto 135 Kms./hr. 

Thc Dynomomctcr Car trials could not. howcvcr, he prograrnmcd 
carly duc to prc-occupation of the Test Car housing th: instru- 
mentation. This delayed the programming of tlrc trials and un- 
fartunattly, in the meantime. thc locon~otivc:,.had begu;~ to sh,nv 
up defccts. mainly in thc dicscl cnginc portion scsponsihlc f:.r 
dcvcloping the cnginc powcr. Thcrcafter. ihc Railway coulti 110: 
certify availability of a powcr-back in  good i n~chan ic~~ l  i'cttI2 kz, 
cstablivh thc rating and pcrt'orniancc of ~ h c  1oco1n~)tivcs a. a 
powcr unit undcr acceptable ctmditions could ndt bc prc\-ic!cd.' 

I . I  60. I n  thc same nolc. the Ministry of Kai l~cl \s  ha\c  furthcr statcc! 
"Thc contribution of the RDSO to follow-up this Rcscar:li a~ltl Dcv=- 

loprnent effort hay been cffectcd. hy non-availability of adequate 
tcsting facilitks and attendant man-powcr back-up. Thi; rnattcr 
has bccn under the activc consideration of thc Ministry for som2 
timc and has been accorded a high prioriq rcccntly. Thc Minis- 
try have just now concluded an Agrecrncnt for World Bank Aid. 
which includes support for the setting up of a Diescl Engin? 



Development Organisation. This will progressively embrace the 
developmental activity in the field of transmission and controls. 
Within the present limitations, the Railway Board have ordered 
the setting up of a special R&O Team, which will monitor the 
developmental activity associated with "Suri Transmission". 
T h s  team will also investigate and put up recommendations with 
regard to the possibilities of use of a diesel engine to replace tllc 
MD-1080, which has not performed satisfactorily on this loco- 
motive. Due ccmsideration will be given to the levels of reliabi- 
lity obtaining with alternate engines as also the possibility of 
their indigenous manufacture, in view of the increased industrial 
capability that has developed in the country in the intervening 
years." 

1.161. Dealing with the procurement of WDM-3 locomot~vzs as a purely 
K&D cffort. a represcntative of the Ministry of Railways madc the following 
wbmission before the Committec in March, 1978, when the scpmcntatives 
of the Ministry of Railways were allowed to appear before thc Committze a 
second time : 

"In so far as thc Raihay Board's intention of the procurement and 
development, I must submit that in the discussions which took 
placc last ycar this particular aspect, namely, thc resrarch and 
developme~~t cffort was not, in my opinion, sufficient)y cm- 
phasised. 1 wish now to takc the opportunity to corrcct the im- 
prcssion that might havc b c n  created. I will first of s!l rcad out 
to you an extract of thc lctter which we had written to the 
Ministry of Finance in which the Board have nude i t  very 
amply clear that the entire process of obtaining foreign cxchange 
for procurcmcnt of this locomotive was in pursuar~ce of ;heir 
effort to dcvclop this hydro-mechanical transmission. The lcttcr 
from the Joint Director (Finance), Railway Board and is dated 
15th Dcccmber, 1965. It is addressed to Mr. Suhramanian~, 
Jkpuiy Secretary, Ministry of Finance : 

' I t  may be menticncd that thc 5000 HP loco involvcs technological 
developments which are not yet fully tried out itnd it may be 
deskable to order a small number of locos initia1i.y. kxping 
also in view thc need for a minimum order lor econoniic. 
production.' 

Sin~lraneously we sent a memorandum to Financcl Ministry tcr 
onward transmission to the German loan authorities from whom 
this loan was to  come and in this memorandum also we madc 
i t  quite clear that the purpose for which wc are asking far a 
loan is fur research and development effort for this !ransmission. 
I will again quote to you the relevant paragraph of thc docu- 
ment prepared in justification of the loan : 

'Since there is a large clcmcnt of dcvclopment of locun~otivcs, 
vir. 2500 HP which is not in  use for rail traction in the 
German Federal Railways for Suri transmisdcm, if for any 
reason these locos became ineffective for any iength of time, 



particularly as the Indian Railways have to depend on im- 
ports for spares, the capital locked up in each 5000 HP loco 
will be much more than what would be the case in regard 
to 2500 HP loco. In the context of these two notes earlier 
the Railway Board had decided to purchase 5000 HP l m  
but later on they thought it was more productive to go in for 
2500 HP loco with this transmission.' 

Further in our advice to manufacturers, or to anybody who chosc 
lo tender according to our specifications when we called for 
tenders it has clearly been brought out that the loccs were a 
developmental effort. 1 read it to you from the particular speci- 
fication at the time of calling for tenders : 

'The exact tractive effort characteristic curve wiU however be 
evolved subsequent to the development of the Suri/Mckydro 
transmission in consultation with RDSO, to take the maxi- 
mum possible advantage of the installed power and adhesive 
weight.' 

You will scc from these three extracts- there are numerous other 
notings in this regard which I shall not burden you with-that 
the Railway Board made it clear to the Ministry of Finance to 
the Gcrman loan authorities and to the prospective tenderers 
that the sole purpose of procurement of these locomotives is 
for a research and development effort." 

1.162. However, from the information madc available to the Committec, 
the following facts emerge : 

(i)  In 1964, the procurement of these locomotives was indicated to 
the Ministry of Finance as part of Railways' devclqment and 
modernisat!on programme in the Third Plan. 

( i i )  These locomotives were intended to cope with the heavy increase 
in traffic. 

( i i i )  These locomot~ves were to be deployed for the export of orc r,4 
'somc mifion tons' through ports at Vizag and Madras. 

(iv) 'll~esc locomotives were to be deployed for handling additional 
traffic particularly coal, ore on high gradients and the procur>- 
ment was justified on economic considerations. 

(v) Thc use of the WDM-3 locos on passenger trains could not be 
continued because of the specific project under which they 
had been prczcurcd which 1in1iti.d their use for freight trafi~c. 

( v i )  The procurement of these locomotives was a part of the devclop- 
mcnt programme of the Railways in the fourth and fifth yean 
of the Third Five Year Plan. the finance for which was to be 
partly me1 out of German Credit. 

(vii) In deciding to procure locomntive of 2500 HP onc of thc 
considerations was that the Railway Board would be able tc 
obtain economic bids and locomotives of proven quality. 



'(viii) The loan agreement for the West German credit specifically 
stated that this was far modernisation and rationslisation of 
the railways' programme and that inter nlia sound financial 
practices must be observed in the projects financed from tllc 
loan. 

1.163. The Committee also understand that this particular project was 
appraised by the West German Credit authorities and this could be required 
for only in case of commercial loan investment and not in the case of R&D 
project. 

1.164. The expenditure d about Rs. 3 crores on procurement of 
8 WDM-3 diesel hydraulic locomotives from West Germany has been book- 
cd under DRF (Depreciation Reserve Fund) on replacement Accounts anJ 
not to Rrvenue to which normally Research and Development cxpcnditurs 
is allocable. It has been explained by the Railway Board that : 

"the WDM-3 locomotives with Suri transmission were pr.ototype 
locomotives in this horse power range to be put on linc for 
the first time. Since the availability of funds was arrangcd fmm 
German Credit the development of these locomotivcs was 
linked with haulage of heavy trains of ore tra&c and was shown 
as chargeable to Depreciation Reserve Fund." 

GENERAL 

1.165. The Committee desired to know the total loss sde red  by thc 
Railways on account of acquisition of 8 WDM-3 locomotives and how they 
were proposed to be used now. I n  a note, the Ministry of Railways havc 
staled (1976) :- 

"WDM-3 locomotives were ordered to develop application of Surl 
transmission in rnainlin-, locomotives. As such, they were cx- 
perimental units. It is inherent in any R&D activity that all 
experiments may not be successful and that there will always 
be some failures. In hindsight it may be possible to'find fault in a 
large number of design and research projccts because OF the 
constant accumulaticn and progress of knowledge that keeps 
on taking place. It has, homver, to be appreciated that this 
advance in knowledge and technology is gained as much 
through R&D successes as through failures. As a mattcr of fact, 
many timcs it may be more important to find out what d m  
not function rather than what does function. 

The cost incurred in R&D activity, even if it does not culminate in 
success, cannot be classified as loss or infructuous expenditure. 
It is necessary for any technical organisation, including the 
Railways, to kcep on trying new ideas and designs even though 
many of t han  may not come up to expectations and may have 
to be abondoned. The history of all technical progress is lincd 
with a large number of unsuccessful ventures. 



Procurement of WDM-3 locomotives has to be viewed in this light. 
As such, it should not be taken that the money spent on this 
experimentation is a loss incurred by the Railways. The gain 
has been in the shape of technological knowledge that a trans- 
mission system of the type tried out, cven though holding po- 
tential from the efliciency point of view may not be able to 
reach levels of reliability and ruggedness required in railways 
operation where its application on main line higher power trac- 
tion units is involved. 

At present 4 out of 8 locos are stabled, requiring 3nported material 
for commissioning the same." 

1.166. One of the reasons given by the Ministry of Railways for pro- 
curing WDM-3 locomotives frcnl West Germany was that at that time. 
(1966) there was no other diesel cngine available in the markzt which could 
bs used with Suri transmission. The Committee asked whether diesel en- 
pines are, available today which are efficient and could be used with Suri 
transmission and if  so, whether the Ministry now propose to dcvclop Suri 
transmission in conjunction with a diesel engine of suitable type with a vizw 
to obtain the economies of fuel expected from the use of Suri transmission. 
The Ministry have stated : 

"It is seen from records that MD-1080 diesel engine was selcctcil 
for WDM-3 locomotive as- 

1. the firm M/s. Maybach (now M/s. MTU) who were to under- 
take development of Suri Transmission were prepared to do 
so only if their own engine, i.e. MD-1080 was used in con- 
junction with the same. 

2. from weight, space and powtr rating aspects, other engines 
of equivalent rating within the same size and weight were not 
available for being uscd in this particular application. 

Diesel engines of othcr makes of rating equivalent to MD-1080 and 
having similar weight and space configuration may bt: available 
now. However, it has not been ascertained whether their makers 
will agree to their application and matching with the Suri trans- 
mission. Further, cven if the engine and transmission can be 
matched and accommculated within the configuration pf the 
WDM-3 locomotives, the question of having a Suri transmis- 
sion in which thi: mechanical clutch operates with reliability 
will still arise. The designers (M/s M T U ) )  of the Suri trans- 
mission used on WDM-3 locomotives have indicated that rne- 
chanical clutch portion of the transmission has to be isolated 
as it is not able to perform satisfactorily. The transmission, 
therefore, opcrates as a pure hydraulic transmission. Fuel con- 
sumption of the locomot~ve with this will thus be !ikc that with 
any other equivalent type of hydraulic transmission. 



h view of our experience with Suri transmission and electric trans- 
mission already having been indigenously developed and giv- 
ing satisfactory service, Railway Board do not propose for iny 
further development of Suri transmission for high horse power 
locos." 

1.167. During evidence before the Committee in March 1978, however. 
thc Chairman, Railway Board stated : 

"Son~e locomotivcs are still working. We would like to develop 
them. Because of the reservation that came in, it had more or 
Icss stopped the cffort any furthcr development. A fear psycho- 
sis overtook it. This is what we would like to wok1 in R&D 
effort." 

1.168. The Committee desired to know whether there wds any pro- 
posal to recommission the stabled locomotives and if so, how and whai 
will be the estimated total expenditure thereun. In a note, the Ministry of 
Kaiiways stated (1978) : 

"There ie a proposal to review the commissioning of the 4 stabled 
lams after organising inputs for improving the position of four 
WDM-3 locos which are presently in use and watching th.: 
performance fur some time. For these four locos presently in 
use initial inputs for the first year to the tune of approximatrIy 
Rs. 60 lakhs will have to be made followed by annual recurring 
expenditure for maintenance spares of the ordcr of Ks. 16 
iakhs. Expenditure for commissioning the four stabled locos is 
likely to be higher and this will be estimated at thc tim.: of 
review." 

1.169. The Comrnittcl-, desircd to kncw whether the Railways ever coil- 
sultcd the inventor of Suri transmission in regard to the working of Suri 
ri~ansmission in the WDM-3 locornotivcs more particularly before they de- 
cided to dummy the Suri transmission and if not, the reasons Ihercfor. Thc 
Xinistry of Railways havc, in a note, stated : 

"Suri transmission used on WDM-3 locomotives has been &signed, 
engineered and manufactured by MIS. Maybach (now M/s. 
MTU) who are also the designers of the diesel engine used on 
these locomotives. The entire power-pack supplizd by MTU 
has been fitted into the design of WDM-3 locomotives by MIS. 
Henschel who are the prime cctntractors for development. mnnu-. 
facture and supply of these units to lndian Railwavs. In t!x 
contract with the firm thcre is a stipulation in regard ta thy 
Suri transmission which reads as under :- 

'As regards the K-253 transmission (supplied by Maybxl:) thc 
c s w n x  of the ynrantee is that HENSCHEL shall tab all 
necessary action SO that thc transmission as p r o p o d ,  sup- 
plied or mdificd shall bc a satisfactory systcm with perforrn- 
ance not infcrict: to Maybach's typc K-252 transmission. Cc.11- 
sidering that the transmission type K-253 is a new dcvclop- 
mcilt of Maybach, HENSCHEL, thercforc, reserve the right 
to carry oui any modifications they consider ncccqsary at 
their own cost to meet HENSCHEL's guarantee obligations'. 



In pursuance of the right of the firm to effect any modificntions 
considered necessary by them in the transmission, it has been 
conveyed by both HENSCHEL and MTU that the mechanical 
portion of the transmission is to be isolated and that the change- 
over from stage I to stage I1 in the direct drive is to bc kept 
inoperative. It is learnt that they have decided on these modi- 
fications as it has not bcen possible for them to cnsure con- 
sistent reliab'llity in the system for a proper changeovar from 
Stage I to stage I1 in direct drive and because of their experience 
having indicated that with the use of direct mechanical drive, 
the performance of thc power pack is problematic. 

The c h ~ r g c s  as suggcstcd above by thc firm haw been effected as 
per the stipulations of the contract. However, the firm has been 
asked to advise how the performance of the modified Suri 
transmissicn is to be brought on par with that of the Mekydro 
transmission in accordance with the requirements of the con- 
tract. Thc firm has not get been able to ~ i v e  a final advice on 
this and the matter is still current w ~ t h  them. 

Thc matter is being pursued with the firms as per contractual skipu- 
lations. Shri M. M. Suri is the inventor of the 'idea' of hydro- 
mecha0ica: transmission and actual development and detailed 
&sign wcrc cntruskd to M/s HENSCHEL and M'TU. Shri Suri 
after leaving Government service and starting his private busi- 
ness has not taken intercs: in the development ol Suri trans- 
mission." 

1.170. Thc Comnlittec desired to know whether Suri tranmksion had 
been tried on any other locomotive in some other countries. R e  inventor 
of the Suri transmission stated in this connection : 

"No other country will takc on this locomotive dewlopmcnt frotn 
onc country unlcss i t  has bcen run and proved in t b t  country. 

Germany bought it. But ~ h c n  they went to Polaud and Turkey to 
sell the loconotivcs, they c a m  acrcjs the commercial hurdle 
that the Indian Railways wcrc not going ahead with it." 

1.171. The Commitlce enquired from the inventor of the Sari transmis- 
sion as to what were his practical suggestions to make the Suri transmission 
operative on thc WDM-3 Ipcomotivc. The witwss stated : 

"The Railways lllust Jccidc tc form a group development team. That 
might bc under a leader whosc capability the Rai lwa)~  them- 
selves are confident about. If 1 may be permitted to say some- 
thing I should say that tlie railways can havc two ur  three 
people who arc motivated and are trained with this transmis- 
sion, who know tlx transmission, who know the design and so 
on. In this case, all thcse people who havc been dcallng with 
the locomotives in the Southern Railway have no knowledlpe 
about their design. 
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The second thing is that if we are not successful with one engine, 
we should make a serious attempt to get another engine. But 
even if we fail in this regard, the experiment should 

on with the full knowledge, that i f  this engine 
f i l s  or breaks down, if this diesel engine is found to consume 
more fuel then 'it shduld be ultimately scrapped and we should 
go in for another engine. The performance of this engine should 
not meanwhile cloud your judgment in assessing how the rest 
of thc parts of thc 1ocomotivc arc working." 

"Now i t  is the diesel engine of the locomotive which had been giving 
a lot of trouble on both Suri and Mekydro It is on record that 
the diesel engine consumes ten per cent more fuel. If you want 
a reliable locomotive, efficient locomotive, you change the diesel 
engine; that is the first conclusion that anyone would take." 

1.172. In reply to a question whether it was a fact that the Suri trans- 
mission had nut been given a proper trial, the witness stated : 

"It has not been given the nursing that any development needs. It 
has not been given a chance to be tried by people who might 
matter. I can name a number of people in t k  Indian Railways 
who are capable of analysing it." 

1 . I  7 3  Thc  Committee pointed out lhat scveral reasons had bcen given 
for the failure of Suri transmission. Among them one was that a new trans- 
nlission was tried on a new engine and the locomotives had been tried on 
freight trains which were ruli on a high gradient section and not on passenger 
trains where the locmotives recorded better performance. The Committee 
asked whether the Ministry of Railways had made a deliberate mistake in 
trying it out the wrong way or was therc any inherent defect in the design 
because of which the results were not upto expectations. The inventor of 
the Suri transmission stated during evidence : 

"After their trial, the German engineers were very happy that the 
things were going very nicely. When the trouble started, they 
should have analysed same of the things which I air1 saying 
I t  was recorded on thc file that 5000 HP locomotive was meant 
for fast passenger trains or freight trains on level sections, but it 
was tried on the wrong section. I have no intention of ?a),ing 
that the Board were taking deliberately wrong decisions at that 
time. I am only saying that the Germans even went on record 
saying that this would pull as much weight as AI-CO's but it 
was not correct because ALCO had got more power. This loco 
was literally thrashed to its limit on up gradients in the heavy 
gradients section. Even at that tinic they could have diverted it 
to the passenger trains an,d if they could have discovcred home- 
thin good, they could have fortified it in that direction. It was 
trid a. the passenger trains and it was proved that it would 
save fuel. There is no reason why it should consume so much 
fuel on the freight trains. I would suggest that these locomotives 



should be tried on Howrah-Madras section and then the tud 
consumption seen. It is rather meant for plain section for freight. 
But if it had given some trouble on the high gradients section, 
normal corrective actions should have been taken. In the 1971-73 
period, the Germans were saying that everything was all right; 
it had teething trouble which would be over s m .  It is only when 
the warranty period was over that the actual trouble started and 
they came with the suggestion of blanking off." 

The witness further stated : 
"There is only one thing with the German manufacturers, that they 

lost interest in it because they saw no commercial future in this 
here. But diesel elecfrjc lobby is very strong so much so ha t  me 
diesel hydraulic is almmt being thrown aside." 

He further added 

"German did try to make a number of proposals to get into the 
diesel electrics but they could not. Now BHEL is having its own 
electrical equipment. So, it is also one more point that if diesel 
electrics are to be developed, we can get equipment frm the 
BHEL. 

The biggest threat of this particular locomotive is to the diesel eke- 
tric of the same horse power i.e., ALCO which is already under 
cohboration here. Once a collaborator is already here, he is all 
the time trying to show that anything else being developed 5 
wrong especially if it leads to replacement. And on the hydrauhc 
side, R&D facilities were not created to test hydraulic trans- 
mission." 

1.174. The Committee find &at eight WDM-3 locomotives were pro- 
ed by the Railways from a West German firm witb the objective d 
developing Suri transmission for high speed traction with a view to o w  
ing operational efficiency and fuel economy. The total expenditure booked 
upto August 1975 towards the cost of these locomoCives was Rs. 3.37 
crwes. Out of the eight locomotives, six had been equipped with Suri 
trrursmiseion and two with Mekydru transmission. Four out the sfx WDM- 
3 Iocomotives equipped with Suri trmsmkion had to be stabled within a 
very sbort time of acquisition. Apart from the four locomotives having 
to be stabled, the Suri transmission bad been blanked ot£ by thc manw 
facturers on the ground that the transmission system was responsible for 
the poor performance of tbe locomotives. Thus the objectives of purcbas- 
i q  2500 horse power .locos (WDM-3), namely, development of Smi 
translnission for high speed traction with a view to obtaining operational 
effidency and fuel economy have not been realised. Tbe drcornsW 
Icading to this purchase of eight WDM-3 locomotives are clkwmd in tbe 
subsequent paragraphs. 

\ 

1.175. Th Committee fiad that S d  transmission m first used hr 
seven 650 bolse power dieere1 shonthg=cum-shuttle servlce lommotiva 
which were developed and m(LMlfBfitured by M/K Mak d West Germ~g. 
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These locomotives placed in service during 1961-62 were not 
wrfowance. The Committee were informed by the ChtkhliUb Railway 

.e power m d  in A U ~  1976 that trials had been going with 650 horq 
~ m ~ t i v ~  when a decision was taken that ''they should go in for a 
Rj&er horse power engine as Swj transmission was more beneficial at 
h m  mn According lo the Member Mechanical who deposed 
(Augrrst 1976) before the Committee, the conclusion that 5-9 per cent 
savings in fuel consumption, if Suri transmission was used in higher horse 
yower locomotives was "just a theoretical con~lusion"~ although in a very 
general manner he added that "initially with every new d t  one does 
experience trouble, e.g., with all our steam locomotives and the diescl ones, 
we always had some trouble or the other". However, in their supplementary 
memorandum furnished in Febmary 1978 the Railway Board stated that 
consequent to the "sucoessful trials" with Suri transmission in low horse 
power locomotives it was proposed to develop this transmission for higher 
born power range for main line applications. The Railway Board could 
w t  furnish a precise evaluation, as asked for by the Committee. of the 
heuefits derived by installa~on of Suri transmission in low horse power 
low speed diesel shunting locomotives to prove that higher efficiency and 
fuel savings in the nse of Suri trailsmissi~n had been successWy establish- 
ed W r e  it was decided to go in for devdopment of lhis transrnijsion in 
higher horse power locomotives. In fact the result of the trials of Suri 
transmission on low W.P. engines were not available when the decision to 
go in for higher H.P. engines with Suri transmission was taken. 

1.176. Between 1952 aid 1964 the Ralway Board con~idrred the 
question of the procurement and development of Sari transmission in 
5,000 horse power locomotives or alternatively in 2500 or 2600 horse 
power locomotives. In September 1964  the Railway Board issued tender 
enquiries to some West German firms for procuring 5,000 horse power 
locomotives because efforts were then being made to procure West German 
credit. The offers of the two West German firms received in response to 
lhese tender enquiries were examined by a Technical Committee appoint- 
ed in June 1965. That Committee on various considerations came to 
the conclusion that no economic benefits of capital and maintenance costs 
could be expected of 5,000 horse power locomotives as compared to those 
of dud  coupled 2600 horse power diesel 1 0 ~ 0 n o t i v ~ ~  of ALCO design. 
In June 1966, the Railway Board decidcd that taking all factors into con- 
sihration, Procurement of 5,000 horse power locom~tives for developing 
Suri transmission could not be justified and since &e s b & u d  B.G. loco- 
motive on Indian Railwajs was of 2600 horse power, the Board felt that 
i t  should be possible to design and fit 2600 horse power Sni transmission 
in a diesel locomotive of equivalent horse power. It was amordingly 
decided that M would be more prudent to go in for 2600 horn power loco- 
motives ratber lhan for 5,000 horse power locomtives. The Railway 
Roard then decidpd to procure six or eight numkr  of 2600 horn power 
Co Co type ~ocomotives fitfed with medium speed engines and Suri trans. 
mission and for this purpose a senior Mochamica1 Engineer of the Railways 
was deputed West Gennany to have informal t a b  with regrescntatives 
of the firms concerned and the Gennan Credit Loan Authorit& for obtain- 
ing their r e d  n ,to. the proposal of procuring 2600 horse power 10~-  
motives insteaiof 5009 horse power l w o n r ~ t i ~ e ~ ,  the of (Lc 



report of lbe Mechanical Engineer ot Railways deputed to West Germany, 
the Railway k d  decided in August 1966 to procure 2500 horse power 
RB 19 tonne axle load mixed service locomotives with high speed May- 
bach MD 1080 diesel engines and fitted with 2500 horse power Sd/ 
Mekydro transmission. 

1.177. In this connection, the Commiltce, however observe that the 
meport of Railway Engineer deputed to West Gennany was m t h h g  but a 
record of the discussions he had with the representatives of varlous firm, 
the German Federal Railways and the German Credit loan ar~thorities. 
Obviously what the Railway Engineer had done was that he had recorded 
what he had been told by (he German firms in regard to the ''ease of 
manufacture and maintenance of 4 axle BB type locomotives, lower cod 
of BB type of locomotives compared to the Co Co type", unsuitability of 
a six axle locomotive such as ALCO for the development of Suri t r a m  
mission, the high expectations about the performance of 20 cylinder MD 
engine proposed to be used in the locomotives. There is no evidence to 
show whether the assertions made by the West German firms abont the 
performance of their locomotives/diesel engines were subjected to any 
critical scrutiny either by the Engineer deputed to West Germany £or nego- 
liations with the firm or by the Railway Board or by any competent techni- 
cal body with a view to arrive at some rational concIusioas. 

1.178. The Committee find that the Railway Board's main argument 
in support of their decision to go in for 2500 horse power BB o p e  loco- 
motives for developmenl of Suri trmsmission had been that as the hydrau- 
lic transmission had been developed only in West Germany, the develop- 
ment of Suri transmission could be done hy one of the leading hydraulic 
transmission manufacturers in the West Germany. Further, the only 
established firm in West Germany who offered to develop this Irans= 
mission was M/s. Maybach and this firm was agreeable to develop the 
transmission only if their own Maybach engine was used. The choice of 
the manufacturer was thus restricted to only one firm and the choice of the 
dies4 c@ne to be used in conjunction with the Suri nnsmission also 
go restricted because the firm made it a precondition that they "would not 
be interested in developing Suri transmission alone e thnu t  matching it 
with their cnnine as they would not be able to guarantee perfonnancc with 
any other engine in the developmental stages." 

1.179. The Committee note from the evidence and subsequent written 
information submitted in 1976 by the Railway Board as follows : 

(i) The Member Mechanical in August 1964 had indicated that 
2500 HP high speed Mavbach engines which were still undet 
developmental stage would introduce additional element of trial 
on the same locomotive. However, the Railway Board ruled 
out the ALCO locomotives, for the time being, for !he deve- 
lopment of Sari transmission, as M/s. ALCO were unable to 
develop the transmission themselves and wcre prepared to 
lardertake this only after the Suri transmission bed been fully 
developed. 



(B) Om of &e membeas af Technical C~nmittee c o ~ d b t e d  by the 
 my in July 1965 pointed oat that balding of 2500 

lmoror,tjve with Suri or any other hydraulic transmission 
should present no problems, as 2600 HP locomotive (ALCO) 
was already being manufadwed in the country. This Rug. 
gestion had also been accepted by the then Member 
Mechanical. 

(iii) Again in February 1966 the then Member Mechanical opil~ed 
that the best and the safest course would be to in for prok-  
type locomotives both with ALCO and Maybnch engines for 
development of Siui transmission which incidentally would 
provide an adequate means of comparison with 2600 HP 
ALCO locomohs already in use with the Indian Rdways. 
Thus the Member Mechanical on t h e  different occasions 
d d e r e d  trial of Suri transmission with -4LCO engine as 
technicany leasible, 

(iv) The above proposal (February 1966) of the Member Mechnical 
was not favoured by the subsequent Member (April 1966) on 
the grouad that &is would involve a de novo examination of 
the matter and would thus cause delay in the fmlisation of 
tbe proposal being negotiated with the German firm. In other 
words the Member Mechanical on April 1966 ruled out trials 
of Suri transmission with ALCO engine on consideralion oiher 
than tecMcaI 

(v) The final decision was based on the Railway Engineer's visit to 
West Germany (July-August 1966) who pointed out that 
M/s. Maybach was the only firm in West G e m n y  who offer- 
ed to develop Suri transmission provided their own Maybach 
engine was used. 

(vi) Another important reason for procurement of diesel locomotnes 
from West German firm is that the procurement was to be 
financed by West Gennan Credit and that the West Gennan 
credit loan authorities would not approve of procvement of 
locos from sources other than West Germany. On this point the 
representatives of the Ministry of Finance had however clari- 
fied in evidence that "there would have been no problem from 
the foreign exchange &e9' if the Railways decided to go In 
for 26000 HP locomotives fitted with ALCO engine. 

1.180. In theu supplementary memorandum and Mhg fresh evidence 
(Pehmry-Marcb 1978), the representathe of the Railway Board stated : 

(1) The election of West German locomotive WDM-3 became 
table as the ALCO did not give a positive response to the mg. 
gestjon of undertaking development of the Snr3; transmiseioa. 

(2) Ttme c h a i  of locomotives for development of S d  t r a n d s h  
wes d c t e d  to West Gennany as there was virtually no other 
cwntry in the world where diesel hydraulic transmiseion had 
been developed. 



(3) The ALCO locomdives with 6 axles and heavier 2600 HP ALCO 
engine were W d c a l l y  d t a b l e  for the developlraent of Sorl 
traasmiasrion. Within the b&ed p e h i b l e  axle W, the ose ol 
the heavier 2600 HP ALCO engiae nqcdtates use of 6-cnks 
divided into two 3-axle bogies. With hydraulic trcmsanission, the 
transfer of power to the axles is made through a shaft and 
gear boxes, and development of an arraagermeat for tWdn&g 
power from a single transmission to two 3 d  bogies presented 
wrious technical problems. The C o d @ ,  however, must reoord 
that the then Member Medudcal on four ditimnt d o n s  
(1964, 1965, February 1966 and April 1966) dealt with tbie 
matter and did not consider trials of Suri trrtnsmissSon with 
ALCO engine as technically unsuitable. Agah this was not tbe 
ground on which the final decision to procutre the Maybach en- 
gine was taken in August 1966. 

(4) The question regarding selection of Maybach engine for me in 
conjunction with Suri transmission had been examhwd by the 
High Power Committee and it was accepted as the most dtabIe  
form of engine which could be adopted for development of SPri 
transmission. 

1.181. Tbe Committee find that while keeping in view the West German 
firm's advice against 6-axle loco with single Suri taansmission m d  insistence 
of MIS. Maybach for use of their engine as brought out in the Railway Engi- 
neer's report, the Railway Board took the decision in regard to ose of May- 
bach MD 1080 diesel engines disregarding the following points : 

(a) The Maybach MD 1080 diesel engine had not till then been ia& 
talled in any locomotive and had undergone bench tests only. 

(b) Prototypes of this engine had not undergoae trials under Indian 
conditions nor had this engine been bied in Germany or anywhere 
else. 

(c) The past experience of the Indian Railways in regard to the per- 
formance of Maybach engines on WDS-3 and ZDM-2 b 
motives was not satisfaclory. 

(d) The Technical Committee appointed by the Railway Board in 
1965 to examine the offers of 5000 HP locomotim and tbe 20 
Cylinder Maybach MD 1080 series engine had given only qarrli- 
fied approval by saying that there would not be ''undue r&'' b 
going in for these e a g i m  

(e) In the Railway Engher's report d 1966 there was INJ pasithe 
statement in regard to the performance of these engines. I t  
had only been mentioned that "M/s. Maybach had stated that 
thew modified 20 cylinder MD engine would be a good trouble- 
free engine" and that "the German Federal R a h a y s  stated 
that they were quite satisfied with the perfonaance of hby- 
bacl.1 eng'ms but tbey needed greater amount of atteation 
and dtill". 



1.182. The Committee also find lhere were some other f e a t m ,  in the 
apements entered into with thc West Gernlan firm, which were not com- 
pletely free from criticism. One such matter related to pcr fomnce  
m f w  . It 19 been from the Aud t paragraph that in 1964 itself the 
M w a y  Board had indicated that adequate guarantees on the performance 
of the Imomotives, eilgines and transmission should be forthcoming. In 
mgard tn the g m n t e e  actually obtained the Chairman, Railway Board 
stated in elidence (August 1976) that "Their gw~rantee, according to the 
agrecnmt, wag worded in such a way as to mean that they were responsi- 
ble only for metaClurgical failures and manufacturing defects of the com- 
ponenh, but there was no performancc guaranlee included in the agree- 
ment. Therefore, it has become difficult to p npoint i r ~ ~ m  for any other 
deikicncies." However, the Railway Bmrd in their supplementary memo- 
randum of February 1978 have maintoihed that "Exlens've guarantee tmns  
had beem included in the contract with the suppliers." 

1.183. It  is not clear to the Committee as to what extensive guarantees 
were obtained if these did not cover thc performance of the loco% the 
engine a id  fhe transmission system and were confined to material, mane- 
fadur'ng and design defects of components. Fn regard to Suri transimission 
(Hydro-mechanical) the guarantee obtained from the ma~iufacturers prov - 
ded that its performance would not be inferior to the Rlaybach type K 252 
transmission, he., Mekydro (hydraulic). The manufacfurers have not beer1 
abk to ensure even this part of the yarnntee, in that Ihe performance of 
the locomotives even after Suri transmission was modified to make it com- 
peral.de to Mekydro transmission (hydraulic) have not shown any improve- 
ment. The performance expected for the Mavbach engine and Sun trans- 
mission in terms of fuel saving and their availability was not incorporated in 
the agreement. Inspite of the uncertainties and misgivings about the per- 
formance of these locomotives, why performancc guarantee for the locoma- 
tive as a whole including the untried engine and transmission system was 
l ~ o l  obtained from the manufacturers is a matter w'lich myslifies the Com- 
mittee. 

1.184. It  has been argued by the Ministry of Railways that sincc the 
locomodiv~s were built ns per specifical ons drawn out by RDSO, after 
cons:dering thp engine characteristics adviwd by the manufacturen, il was 
not feasible to have an overall performance guarantee for the entire locomo- 
tive from the mannfacturers for a trial locomotive being built a t  oar instance 
and to our specifications. It is to be noted in this connection that what 
wm under trial in these locomot'ves was the transmission system and not 
tbe Maybncb diesel engine, whose prrformance could and should havc 
been covered by adequte guarantees enforceable at the instance of the Rail- 
way Bwd.  

1.185. Tbe Committee further find that no penal clause had been inclu- 
ded h the agreement with the West German firm under which the Ra;lwavs 
cordd recover the additional expenditure incurred due to failure of the 
engine or the banslavIssion system. In the absence of such a penal claruafe 
ibe M w a y s  camot daim any compensation for the additional expenditure 
b a u d  due to inadequate performance of either the engine or the trnns- 



mission system although so far as manufacturing defecb or design detects 
ore concerned, M/s. Mak have been removing these defects without c w -  
iag to the Railways. 

1.186. The Committee learn that out of the eight locos 4 have ksr 
stabled requiring imported material for commissioning the sum. Tbe 
Ministry of Railways have stated that for improving the positim ef f o ~ .  
kms presenlly in use idid inputs fur the first year to the tuae d appro* 
mately Rs. 60 lakhs will have to be made followed by anmud recurring 
expenditure for mainteltaace spares of the order of Rs. 16 l a b  and the 
expenditure for co&ortng the four stabkd locos was likely to be higher. 
It is thus to be seen that besides the initial investment of about Rw 3 crores 
oa h e  acqusition of tbesle locomotives, the Railway Board will have to 
incur huge expendilure to bring these locos in proper order and keep them 
fit for operations. But what d~tresses the Committeei is that Mr. Suai him- 
self pointed out that it is the fault of the Railways in putthg these komo-  
t 5,s straightway in use without making any research. Mr. Suri had further 
observed that "the heavily graded secfion chosen viz., Guntekal-Madras 
was  incorrect for a light WDM-3 locvlmolive of 4 axles, expecling to r e p  
lace file 6 axled ALCO Iocomntive of greater horse-power and greater 
vieigh~. On this section the WDM-3 loco was literally thrashed to it limit 
on up gradients wbch Is not good for anj newly developed complex machine. 
S k c e  WDM-3 were allotted against regular locomotive requirements the 
Sou:hern RuIlway desired to get the same haulage as from ALCO lororno- 
lives and met witb frustration." Explaining the reasons why the WDH-3 
locomotives were used on hcmilj graded sections, the RaiIway Board bave 
stated that these locon~otives Rnd been procured aganst a specitic project 
and were therefore initidly confined to a heavily graded section. For use 
of thew locomtivcs un passenger trains the permiss:on of the German 
Credit Bank was required and by the time permission for this change over 
was obtancd, the rel'abilicy of thc locomotives had already been seriously 
affected due to non-uvailab lit) of imported spures. 

1.187. En the tight of the above the Committee were distressed to learn 
from the Railway Board in 1976 that in view of their experience of Suri 
transmission they did Iiot propose any further development of Suri trans- 
mission for high horse power locos, as clcctric transmission has been in&- 
genoqly developed and g i h g  satisfactory servkc. 

1.188. The Railway Board have stated that the WDH-3 Zocomoiives 
had been procured under a Research and Development Programme for the 
exploitation of the concept of Suri transmission and that the infructuous 
expenditure should bc viewed In this background. In this context it is to 
be noted that the then Chairman, Railway Board, while giving evidence 
before the Committee in August 1976 made a categorical statement to the 
effect that there was no R&D programme but the locomotives were pro- 

I )  cured against the specific programnlc of trdiic movement aAd the credit 
was also obtu'ned for that. The only thhg was that while getthg them 
opportunily was also take11 to get locomotives fitted with Suri transmission. 
As to whether a research programme could be tinmced mder the t e rm 
of the German Credit under mhich the locomotives were pmcbased, the 
representative of the Ministry of Finance deposed before the Committee 



(1976) that 'the pmcee& of the bane were exclusively for the payment of 
fioreien exchange cost of Indiaa Railways for modernisatioa and rationalha- 
tiolr' Inqite of the Railway B d  Chairman's categoried statement d 
1976 to the &ect that there was no R&D prqpmme, the Railway Board, 
h 1978, atbempted ta d&fy it hther by stating that the whole thing was 
a development project which was used from the commercial angle as the 
G e m  loan codtiolls required i-4 d to that extent it was a R&D project 
with a little commercial Mats. The Railway Board have also stated thpt 
(bey wcmid like 60 develop these locomtives and there was a proposal to 
review the coutmMoning of the 4 stabled locom~tives after orgdsing in= 
pats for improving the position of 4 WDM-3 locomotives which are presently 
in azre and watching theii performance for some time. The Committee, 
hewever, are not able to rmdemhd why the proposed review for commis 
s h h g  of tbe 4 stabled loconmtives was not undertaken earlier ns these 
iocomoQiv~ had been stabled since 1975-76. The Conunittee woNd like 
thrt mpodbility for this lapse may be fixed. 

1.189. From the information ma& available to the Committee the 
fdbwing siqaificant facts clearly emerge : 

(i) In 1964, the procurement of these locomotives was indicated 
to the Mhkhy  of FSnmce as part of Railways' development 
and modernisgtion programnae in the Tsrd Plm. 

(Y) These bcomtivas were intended to cope w;th the heavy b 
in iari5c. 

(a) Time bamotives were to be deployed for the export of o n  
of 'some d l b n  tom' through ports at Vizag and Madras. 

(iw) These locomotives were to be deployed tor handling additional 
treffic pa&uh@ cod, ore on high gradients and procurenrent 
was justi6ed on economic consideratiom. 

(v) The use of the WDH-3 locos on passenger traiasl could not be 
continued because of the specific project under which tbey had 
been prcKPred which lim ted their use for W i t  traffic. For 
we on tbe passenger trains permission of the Germun Credit 
Bank was requkd. There could not be any such limitations 
on the use of tocomoBjves if they were for R&D project. 

The Committee are also unable to reconcile the statement 
of tbe Railway Board that the locomotives were for a research 
and development programme with their inability to &ploy 
them on passenger trains for research and development. 

(vi) The procurement of these locomotives was a part of tbe develop 
ment pwgwmw of the Railways in the fourth and fifth years 
of the Third Five Year Plan, the finance for wh'ch was to be (C 
partiy met out of German Credit. 

(vi9 In deciding to procure bcomoth.e of 2500 HP one of the consl- 
deratiom was that tbe Railway Board would be aMe to obtnin 
ecoaomk: bids and locomotives' d proven qurdity. 



(ix) lbtrparticelnrpopet w m q p m k d  by the West G e m  Qccnt 
arttboritiea and this codd be required for ody in case of cow 
mercial loan b-nt and not in 4he c .  cd R&D p j e c t .  

(x) Tlme expenditwe of about Rs. 3 crores on proaverneat of 8 
WDM-3 hmmmtives has beem bodred under DepreeiaCion R e  
m v e  Fuml on replacement Account and mt to Revenoe to 
which n d y  Resewch and Development expendhe is 
allocable. 

(xi) These iocos were not put to rigorous aad ' e )eds  
which loeos developed am e-F-h p 
gmmme have to go thrwgh. In fact there were no rescsreh 
test £acWks edablished by the Reilways which were am ear&- 
dal prerequisite to the r~s~srch development programme. 

It appears that now of the above callbiderations could be 
relevant in s R&D programme but only for a ammercial. pm- 
ject. The Committee feel that it was primarily a commercial 
project for the Indian Railways and a research and develop- 
ment programme for the Gemam. In fact, it apperus that 
the German ~&~~&~chvers in return for a loan to the Indian 
Railways, in effect were experimenting on a new loco and a 
new engine and a new tramaddon system at the expense of 
the Indian Railways. 

1.190. Another exceflonable feehue d the ammpwnt entered into 
r itb tk West German firm was that the madadmen imposed a c o d t i o n  
that they would be interested in the srrpply of locomotives fitted with hi 
t ' n only if a minimum lwmber of locomotives were ordered a d  
in tbe process Shey were able to foist 8 locomotives fitted with their o m  mt- 
tried engines on the Indian Railways. This was facibted through the 
oiler ef an easy West Gernme credit. 'Illre Committee fmther note that 
b & g  evidenre (1976) the Chsimrw Railway Board stated tbat YPedmp 
4 locomotives would have been the mieimnm number that was necess~ry". 
la their supplementmy me- of FebuPry 1978 tbe Railway Boord 
stalwl that tbe arinirmm number q d r c d  was Ild less tban six locomotives 
W i t b ~ S n a i ~  . . for fhe sgecific serviae in Madras-Hospet sectiors. 
The Committoe is unable to uaderstPad that if tbe h o s  were for a d 
a d  &velopsgent project, tima bow the amdm oP locomoCives requked for 
gprmiarg a spec& comvpercial awvice wm rekwnt. A& the Commithe 
kd thnt if two IomnotiVm with M & y b  trPnsmjssiols wwe snflicknt 8~ 
aoapPrPtors, ody an equal d of locos with Swi t . . w d  
have hem enwgh for evrbetiolr d 

4 LSS/78-9 



1.191. Tbe Committee find that an impMCsat conskkration in the pro- 
curement of WDM-3 2500 HP (BB design) locos w~ that they would more 
or less pelQorm what the WDM-2 2600 HP (Co Co design) locos, man&- 
tmd in this m W y ,  were pedorming and that with Suri transmission would 
@ne a higkr efficiency xnd savings in foRl to the extent of 5 to 9 per 
cent. Actually the performance of the WDM-3 locos had been poor and 
were cmmmbg 20 per cent more fuel as against tbe anticipated sav'ng of 
5 to 9 per ced. The Railwxy Board submitted (1978) that the actual per- 
hrmmoe of the WDM-3 engSne under site canctitions in rekrtion to test 
bench results would vary from design to det4i  and RDSO's oomnwnts 
w:th regard to inferior performum of WDM-3 under site conditions doeo 
sot refled the M s  on which the choice of the engine was made. Thc 
Railway Board also stated that comparing something which was in use for 
10 years with one i n  use for 10 h n t h s  wls not lelevant, not d e h W e  and 
mt aecessary. The Railway Board further $fated that the two locomotives 
(WDM-3 and WDIM-2) were tried in Brindawn Exprers between Mndi:rs 
aad Baqahe ,  where the speeds athind were higber, and the WDM-2 
locos showed 4 per cent lower fuel colliyumption than the WDM-2 loco,. 
However, the use of WDM-3 locos on passenger train9 could no1 I& con+ 
n d  became of tbe specific project commitment w k h  limited Wir uw 
for bight trafflc between Madras and Hospet. This fits in ill wirh the 
daim of the Railway h a r d  in Supplementary evidence that this wns a 
design and development effort. When permission for use on pasengcr 
senices was obtained fnrm the Geran Bank aathorities, the rdialJlily of 
the locos had impaired on account d mu-availability of spares. 

1.192. The Cammittee are unable to appreciate the reason for not corn- 
pahg the WDM-2 locos with WDM-3 locos as submitted by the Kailwav 
Board in the Sapplementrtry memorandum, when the Irms h:;d bven 
procured on the understandhg reccived from the manufacturer 
that the WDM-3 locos' performance would not be inferior to that 
of WDM-2 locos. The Committee note that the manufacturers hzve attri- 
bolted the non-realisah of fuel saving to the d g u r a t i o a  of the combus- 
tion chamber of the engine which resulted in the consomption of 10 per cent 
more fkl d that any possible advantage g'ned h transrrdssion efficiency 
was likely to be o h t ,  b fact over shahwed, by the lower engine aciency. 
Apin,. t+ poor performance ol WDM-3 locos had been ascribed to Suti 
hnamsmon system brrt it did not show any improvement even after the 
Smi hnsdssion had been blanked off in these locos. Even the prfor- 
mame of the loem equipped with Mekydro (hydmdc) t r ands ion  has 
been no better than &at of the bcos equipped with Suri transmission (hydro- 
mechanical) establish@ thereby that the t r a n s d o n  system alonc was 
not mqmmiWe for the or for the poor performance of the Immo- 
fives, In the context of the equally poor performance of the WDh1-3 
locomotives fitted w'rth Sur tra~smisejon and the one fitted with the Meky= 
dm, it b not mmamnaMe to infer that the w i n  cause of fmuble was fhc 

fmcthing of the untried diesel engii. Actually, the former 
Chairnten d Railway Board admitted (1976) that when the Railway went 
far aa BWogetber unlr&d engine for 16 to 20 cylinders, perhPps Rome per- 
f o r m  t e h  would have been held w that it did not m into dllficultiel;. 



1.193. Tbe Conunittee, therefore, desire that an independent h i  
powered Tecbaical Committee be constituted with n view : 

(i) b ascert& whether in the drcumstuoces then prevailing selec- 
tion of WDM-3 locomotives with M e y W  engine was the 
correct c b o i  ; 

@t) w h r e t h e r t b e ~ d s m a Q b y t b e  WestGermanlimsabouttbe 
perfommy of their locomotives/diesel eq$nes were subjected 
to my cnW scrutiny either by the Engineer dqWed to West 
Gennany for negotiations with the firm or by the Railway 
Board or any comptent technical body ; 

(3) whether there w m  any lapse in obtaining M gummtee turms 
from German suppliers; and 

(h) rrbetber a fair thl has been given to these locolglotives to prove 
tbeii edriciency. 

NEW DELIII; 
April 17. 1979. 
Chrihvr 27, 1901 (5') 

P. V. NARASIMHA RAO, 
Chairman, 

Public Acco~tnrs Committee. 



APPENDIX 
- Conclusiurw urld Recornmendations 

-- - - -- ----- - -  S. Para Ministry -- Recommendation 
No. No. Concerned -- -- -- - - - - - 1 2 3 --- 

4 -- 
--- - - - - - - - - - _ 

1 1.174 Railway --- 
The Committee hod that eight WDM-3 locomotivss were procured by the Railways 

from a West German firm with the objective of developing !3ui transmission for high speed 
traction with a view to obtaining operational efficiency and fuel economy. ne total expen& 
ture booked upto August 1975 towards the cost of these locomotives was Rs. 3.37 cmres. 
Qut of the eight Iocomotives, six had been equipped with Suri transmission and two with 
Mekdro transmission. Eour out of the six WDM-3 locomotives equipped with Suri transmis- 
sion had to be stabled within a very short time of acquisition. Apart from the four locomotives 
hshring to be stabled, the Suri transmission had been blanked off by the manufacturers on 
the ground that the transmission system was responsible for the poor performance of the 
locomotives. Thus the objectives of @chasing 2500 horse power locos (WDM-3), namely, 
deveIopment of Suri transmission for high speed traction with a view to obtaining operational 
efficiency and fuel economy have not been realised. The circumstances leakling to thk purchase 
sf eight WDM-3 locomotives are discussed in the subsequent paragraphs. 

2 1.175 -Do- The Committee find that Suri transmission was k t  used in seven 650 horse power 
diesel shuntingcum-shuttle service locomotives which were developed and manuafctured by 
Mh. Mak of West Germany. These locomotives p l W  in service during 1961-62 were not 
giving gaod performance. The Committee were informed by the Chairman, Railway Board 
in August 1976 that trials had been going with 650 horse power locomotives when a decision 
was taken that "they should go in for a higher horse power engine Sluri transmission 
was more beneficial at higher speeds." According to the Member Mechanical who deposed 
(Aupst  1976) before the Committee, the conclusion th& 5-9 per cent sarvings in fuel 
 ti^, if Suri transmission was used in higher horse power locomotives was 'just a 
-tical mclmionm, although in $ very general manner he added that "initially with e = y  
nm unit d m  experience trouble, e.g., with aU our steam Iocomotives and the diesel 
ones, we dmys had some trouble or tho other". However, in their supplementary memo- 



r&um furnished in February 1978 the Railway Board stated that conseqbent to the 
*'-fur trids'' with Suri transmission in low horse p-r locomotives it was prapoaed 

develop this transmision for higher horse power range for main line applications. The 
m y  Board could not furnish a precise evaluation, as asked for by the Committee, of 
the bend& derived by installation of Suri transmission in low horse power low speed diesel 
shting locomotives to prove that hi er efficiency and fuel savings in the use of Suri 
-011 had been successfully estab ' hed before it was decided to go in for development 
oft his^ ion in higher horse power locomotives. In fact the results of the trials of 
S* tr;insmissim on lm H.P. engines were not available when the decision to go in for 
higher H.P. engine with Suri trrtmmission was taken. 

Rzilways 1962 a d  1964 the Railway B o ~ d  considered the qbestim of he procure 
merit and development of Suri transmission in 5.000 horse power ]-motives or 
alternatively in 250 0 or 2600 horse power locomotives. In September 
1964, the Railway Bead issued tender enquiries to soma West German firms for pmur-  
iqg 5,000 horse power locomotives because efforts were then king made to procure West 

w i t .  The offem of the two West German firms received in response to these 
were examined by a Technical Committee ap inted in June 1965. That W 

on various consideration6 came to the conclusion t R" at no economic benefits of 
oqpiEal and m a i . t ~ ~ ~ m  costs a d d  be expected of 5,000 horse power locomotives as com- 

to ~ ~ O S C  of dual coupled 2600 horse wer diesel locomotives of ALCO design. In 
Jonc 1966, the Railway B m d  decided that s n g  all factors into consideration, procurement 
d 5,000 haree power locomotives for developing Suri transmission could not be justified 
and h o e  the standard B.G. locomotive on Indian Railways was of 2600 horse power, the 

felt that it should be possible to design and fit 2600 horse power Suri transmission 
h a -1 l ~ v c  of$ uivalent horse power. It wds accordingly decided that it would 
be mare p d m t  to go or 2600 horse power locomotives rather than for 5,000 horse 
poww Bocomdives. Tht Railway Board then decided to procue six or eight number of 2600 
horse power Co Co type locomotives fitted with medium speed engines and Suri transmission 
and for this purpose a senior Mechanical Engineer of the Railways was deputed to West 
dahmaqy to have i n f o d  talks with the representa'tives of the b s  concerned and the 
Ocrmsn Credit h a n  Authorities fur obtaining their reaction to the proposal of procuring 
2600 h- power Iocomotives insteaki of 5000 horse power locomotives. 1n the light of 
the report of the Mechanical E w e r  of Railways deputed to West Germany, the Railway 

-- --- -- - ~ ~ a i d  d d d d  in August 1966 to procure 2508 horse power BB 19 tonne axle had mixed - - - -- - . - -  _ _ -. --- -- 
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- A - - --- - - - - - 
sesviw lo~~notives with high speed Maybach MD 1080 diesel engines and fitted with 2500 
horsa powa Suri/&lekydro transmission. 

4 1 . I 7 7  Railway.; In this connection, the Committee however, observe that rhe report of Railway 
Engineer deputed to West Germany was nothing but a record of the discussions he had 
with the representatives of various firms, the German Federal Railways and the German 
Cadit loan a'uthorities. Obviously what the Railway Engineer had done was that he had 
d e d  what he had been told by the German firms in regard to the "ease of manufacture 
and maintenance of 4 axle BB type locomotives, lower cost of BB type of locomotives com- 
pared to the Co-Co type", unsuitability of a six axle locomotive such as ALCO for the 
development of Suri transmission. the hieh expectation\ about the performance of 20 cylinder 
MD engine proposed to be used in the locomotives. There i s  no evidence to show whether 
the assertions made by the West German firms about the performance of their locomotives/ 
diesel engines were subjected to any critical scrutiny either by the Engineer deputed to  
West Gennany for negotiations with the firm or by the Railway Board or by any competent 
technical body with a view to arrive at some rational conclusions. 

5 1 178 -Do- The Committee find that thc Rallway Board's main, argum~nt in support of their 
decision to go in for 2500 horse power BB type locomotives for development of Suri trans- 
mission had been that as the hydraulic transm:ssion had been developed only in West 
Germany, the development of Suri transmission could be done by one of the leading hydrau- 
lic transmivion manufacturers in the West Germany. Further, the only established firin 
in West Germany who offered to develop this transmission was M/s. Maybach and this 
firm was agreeable to deveIop the trammission only if their own Maybach engnie was used. 
The choice of the manufacturer was thus restricted to only one firm and the choice of the 
diesel en$% to be used in conjuction with the Suri transmission also g'ot restricted because 
the firm mil& it a precondition that they "would not be interested in developing Suri trans- 
mission alone without matching it with their en&e as they would not be able to @armtee 
perfotmance with any other engine in ihe development stager." 



6 I .  7 Railways 1.179. The Committee note from the evidence and subscquent written information sub- 
mitted in 1976 by the Railway Briard as follmvs : 

(i) The Member Mechanical in Ayest 1961 had indicated that 2500 HP high speed 
Maybach engines which were st111 under dewlopmental stage would introduce 
additional element of trial on thc 5ame locomotive. However, the Railway 
Board ruled out the ALCO locomotiws, for the time being, for the development 
of Suri transmission, as M/s. ALCO werc unable to develop the transmissi~n 
themselves and werc prepared to undcrtake4 thic only after the Suri transmission, 
had been fully developed. 

( i i )  One of the members of Technical Committee constituted by t'hc Railway Board in 
July 1965 pointcd out that building of 2500 HP locon~otive with Suri or any 
other hydraulic transmission should present no problems, as 2600 HP locomo- 
tive (ALCO) was already being manufactured in the country. This suggestion 
had also been accepted by the then Member Mechanical. 

liii) Again in February 1966 the then Member ZIechanical opined that the best and 
the safest course would be to go in for prototype locomotives both with ALCO 2 
qnd Maybach engines for devclopment of Suri transmission which incidentally 
would providc an adequate mcans of comparison with 2600 HP ALCO loco- 
motives already in use with the Indian Railways. Thus the Member Mechani- 
cal on three different occasions considercd trial of Suri transmission with ALCO 
engine as technically feasible. 

(iv) The above proposal (February 1966) the Member Mechanical was npt favoured 
by the subsequent Member (April 1966) on the ground that this m u l d  mvolved 
n dr rrovo examination of the matter and would thus cause delay in the h a l i -  
sation of the proposal being negotiated with the German firm. In other word3 
the Member Mechanical on April 1966 ruled out trials of Suri tranmissioq 
with ALCO engine on conslderation other than technical. 

(v) The final decision was based on the Railway Engineer's visit to West Germany 
(July-August 1966) who pointed out that M/s. Maybach was the only firm 
in West Germany who offered to develop Suri transm~ssion provided their own 
Maybach engine was used. - 

--- ____ - - -  -- - - -- 
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(vi) Another important reason for procurement of diesel Locomotives from West 
German 6rm is that the procurement was to be financed by West German 
Credit and that the West German Credit loan authorities would not approve 
of procurement of iocos from sources other than West Germany. this point 
the representatives of the Ministry of Finance had however clarified in evidence 
that "there would have been no problem from the foreign exchange angle" if 
the Railways decided to go in, for 2600 HP locomotives fitted with ALCO 
engine. 

7 1.180 Railwavs 111 their supplementary memorandum and during fresh evidence (February-March 
1978). the representative of the Railway Board stated : I 

(1) The selection of West German locomotive WDM-3 became inevitable as the 
ALCO did nlot give a positive response to the suggestion of undertaking deve- 
lopment of the Suri transmission. \Q 

t 4  

(2) The choice of locomotives for development of Suri transmission was restricted 
to West Germany as there was v~rtually no other country in the world whert 
diesel hydraulic transmission had been developed. 

(3) The ALCO locomotives with 6 axles and heavier 2600 HP ALCO engine were 
technically unsuitable for the developn~ent of Suri transmission. Within- the 
l~mited permissible axle load, the use of the heakicr 2600 HP ALCO efigine 
necessitates use of 6-axle5 divided into two 3-axle bogies. With hydraulic 
transmission, the transfer of power to the axles is made through a cardon shaft 
and g a r  boxes, and development of an arrangement for distributing power 
from a single transmission to two 3-axle bogies presented serious technical pro- 
blems. The Committee, however mu5t record that the then Member Mechani- 
cal foilr different occasion3 (1964, 1965, February 1966 and April 1966) 
dealt a5th this matter and did not cmsider trials of Suri transmi§sion with ALCO 
engine as technically unsuitable. Again this was not the' ground on which the 
final decision to procure the Maybach engine was taken in August 1966. 



(4) The qucstio~i regarding selection, of Maybach cnginc for use in conjunction with 
Suri transmission had been exam'ined by the High Power Committee and it was 
accepted as the most suitable form of engine which could k!adoptcd-  for 
development of Suri transmission. 

8 1.181 Railways 'me Committee find that while keeping in view the West Germany firm's advice against 
6-axle loco with single Suri transmission and insistence of M/s. Maybach for use of their 
engine as Meuga, out in the RaiIway Engineer's report, the Railway Board took the decision 
in regard to use of Maybach MD 1080 diesel englqes disre'garding the following points : 

(a) l h e  Maybach MD 1080 diesel engine had not till then been installed in any 
locomotive and had undergone bench tests only. 

(b) Prototype of this engine had not undergone trials under Indian conditions n,or 
had this engine bee11 tried in Germany or anywhere else. 

(c) The past experience of the Indian Kailn'ays in regard to the performance of 
Maybach engines on WDS-3 and ZDIM-2 locomotives was not satisfactory. 

(d) The Technical Committee appointed by the Railway Board in 1965 to examine 
the offers of 5000 HP locomotives and the 20 Cylinder Maybach MD 1080 
series engine h d  given only qualified approval by saying that there would not 
be "undue risk" in going in for theses engines. 

(e) b the Railway Engineer's rcport of 1966 there was no positive statement in 
regard to the performance of thcsc engines. It  had only been mentioned that 
"M/s. Maybach had stated that their modified 20 cylinder MD engine wmld 
be a gmd trouble-freet engine" and that "the German Federal Railways stated 
that they were quite satisfied with t h ~  performance of Maybach engines but they 
needed greater amount of attention and skill". 

9 1.182 -DO- The Committee also find that there were some other features in the agreements 
entered into with the West German firm, which were not completely free from criticism. One 
such matter related to performance guarantee It is seen from the A!udit Pa!ragraph that 
io 1964 itself the Railway Board had indicated that adequate parahtees on the performance 

--. - --  - - - of the locomotives, engines and tran,smission should be forthcoming. In regard to the 
- -  
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guarantee actudly obtained the Chairman, Radway Board stated in evidence (August 1976) 
thati "Their guarantee, according to the agreebnent, was worded in, such a way as to mean 
that they were responsibIe only for metallurgical failures and manufacturing defects of the 
components, but there was no perforrnaqcc guarantee included in the agreement. There- 
fore, it has become dimcult to pinpoint them for any other deficiencies." However, the 
Railway Board in their supplementary memorandum of February 1978 have maintained 
that "Exteqsive guarantee terms had becn includcd In the contract with the suppIiers." 

10 18' Railways It is not clear to the Commitec as to what cxtensive guarantees were obtained if 
these did not cover the performance of the locos, the engine an@ the transmission system and 
were confined to material, manufacturing and design defects of components. In regard to 
Suri transmission (Hydro-mechanjcal) the guarantee obtained from the manufacturers pro- - 
vided that its performance would not be inferior to the Maybach type K 252 transmission, 
i.e., Mekydro (hydraulic). The manufacturers have not been able to ensure even this part . 
of the guarantee, in that the performance of the locomotives even after Suri transmission 
was modified to make it comparable to Mekydro transmission (hydraulic) have not shown 
any improwment. The performance expected for the Maybach engine and Suri transmis- 
sion in, terms of fuel saving and their availability was not incorporated in the agreement. 
Inspite of the uncertainties and misgivings about the performance of these locomotives, why 
performance guarantee for the locomotive as a whole includin~ the untried engine and trans- 
mission system was not obtained from the manufacturers ir a matter which mystifies the 
Committee. 

1 I 1.184 --no-- It has beeh argued by the Ministry of Railways that since the lotomotives were built 
as per specifications drawn out by RDSO, after considering the engine characteristics advised 
by the manufacturers, it was not feasible to have an overall performance guarantee for the 
entire locomotives from the manufactures for a trial locomotive being built at our instance 
and to our specifications. It is to be noted in this connection that what was under trial in 
these locomotives was the transmirsion system and not the Maybach diesel engine, whose 
performance could and should have been covered by adequate guarantees enforceable at 
the instance of the Railway Board. 



13 1 . 185 Railway.; Thc Cornmiltce further find h t  no penal clause had been included in the agreement 
\\-it11 West German firm under which the Railways could rccol-er the additional expenditure 
inc'urred due to failure of the engine or the transmission system. In the absence of such a 
penal clause the Railways cannot claim any compensation for the additional expenditure in- 
cwred due to inadequate performance d elt!?er the e~lgine or the transmission system although 
so far as manufacturing defects 01 Jcsign defects ale concerned, M/s. hlnk have been rc- 
moving these defects without charging to the Railways. 

13 1 .  IF6 --ID(:- The Committee km-11 that out of the eight locos 4 have been stabled requiring imparted 
material for commissioning the same. The Ministry of Railways have stated that for 
improving the position of four locos presently in use initial inputs for the year to the 
tune of approximately Rs. 60 lakhs will have to be made followed by annual recurring 
expenditure for maintenance spares of the order of Rs. 16 lakhs and the expenditure for 
commissioning the fdur stabled locos was likely to be higher. It is thus to be seen that besides 
the initial investment of about Rs. 3 crores on the acquisition of these locomotives, the Rail- 
way Board will lmve to incur huge expenditure to bring these locus in proper order and 
keep them fit for operations. But what distresses the Committee is that Mr. Suri himsell 
pointed out that it is the fault of the Railways in putting these locomotives stra~ghtmmv in use 
without making any research. Mr. Suri had further observed that "the heavily graded section w 
chosen viz., Guntakal-Madras was incorrect for a light WDM-3 locomotive of 4 axles, C" 

expecting to replace the 6 axled ALCO locomotive of greater horse-power and greater 
weight. On this section [he WDM-3 loco was literally thrashed to its limit on up gradients 
which is not good for any newly developed cornplex machine. Since WDM-3 were allotted 
against regular locomotive requirements the Southern Railway desired to get the sa'me 
haulage as from ALCO lodomotives and met with frustration." Explaining the reasons why 
the WDM-3 locomotives were used on heavily graded sections, the Railway Board have 
stated that these locomotives had been procured against a specific project and were therefore 
initially confined to a heavily graded section. For use of these loconlotives on passenger 
trains the permission of the German credit Bank was required and by the time permission 
for this &an@ over was obtained, the reliability of the locomotives had already been 
seriously affected due to non-availability of imported spares. 

14 1 . 1 8 7  --Do- In the light of the above the Committee were distressed to learn from the Railway 
~ m d  in 1976 that in view of their experience of Suri transmission they did not propose any 
fcrther development of Suri uansmission for hi@ horse power locos, as electric transmission 
bas been indigenously developed and giving sat is factor^ service. 

______ -- _-_ _- ________- _ . - - - - - - -  -- - 
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15 I .  188 Railways The Railway Board have stated that the WDM-3 Iocomotives had been procured 
undm a Research a'nd Development Programme for the exploitation of the concept of Suri 
&ausini- and that the infructuous expenditure should be viewed in this background. In 
this -text it is to be noted that the then Chairman, Railway Board while giving evidence 
before the Committee in August 1976 made a categorical statement to the effect that tbere 
was no R&D programme but the locomotives were procured against the specific programme 
of tra5c movement and the credit was also obtained for that. The only thing was that while 
gWhg them opportunity was also tdken to get locomotives fitted with Suri transmission. As 
to whether a research programme could be financed under the terms of the German Credit un- 
der which the locomotives were purchased, the representative of the Ministry of Finance depos- 
ad before the Committee (1 976) that 'the proceeds of the loans were exclusively for the pay- 
ment of foreign exchange cost of Indian Railways for modernisation and rationalisation. Inspite 
of the Railway Board Chairman's categorical statement of 1976 to the effect that there was 
no R&D progra'mme. the Railway Board, in 1978, attempted to clarify it further by stating 
that the whole thing was a development project which was used from the commercial angle 
a the German loan conditions required it and to that extent it was a R&D project with cn 
a lirtle commercial bias. The Railway Board have also stated that they would like to develop 
these locomotives and there was a proposal to review the commissioning of the 4 stabled 
locomotives after organising inputs for improving the position of 4 WDM-3 locomotives which 
are presedy in use and watching their performance for some time. The Committee, however, 
are not able to understdnd why the proposed review for commissioning of the 4 stabled loco- 
motives was not undertaken earlier as these locomotives had been stabled since 1975-76. 
m e  Committee would like that responsibility for this lapse may be fixed. 

16 1.189 -Do- From the information made wailable to the Committee the following significant facts 
clearly emerge : 

( i )  Zn 1964, the procitrernent of these loconlotives was indicated to thc: Ministry 
of Finance as part of Railwa yb' development and modernisation programme 
in the Third Plan. 

(ii) These locomotives were tnte~ldzd to cope with the heavy increase in traffic. 
(iii) These locomotives were to be deployed for the export of ore of 'some mil- 

lion tons' through ports at Vizag and Madrac. 



(iv) These locomotives were to be deployed for handling additional traRic pabi- 
cularly coal, ore on high gradients and the procurement was justified on eco- 
nomic considerations. 

(v) The use of the WDM-3 locos on passenger trains could not be continued be- 
cause of the specific project under which they had been procured which 
limited their LISC for freight traflic. For use on the passenger trains perrcission 
of the German Credit Bank was required. There could not be any such 
limitations on the me of locomotives if they were for R & D project. 

The Committee are also unable to reconcile the statement of the Railway 
Board that thc loccmotives were for a research and development programme 

with their inability to deploy them on passenger trains for research and 
development. 

(vi) The procurement of these locomotives %'as a part of the development pro- 
gramme of the Railways in the fourth and fifth years of the Third Five Year 
Plan, the finance for which was to be partly met out of German Credit. a 

4 
jvii) In deciding to piocure locomotive of 2500 HP one of the considerations was 

that the Railway Board would be able to obtain economic bids and locomo- 
tives of proven quality. 

(viii) The loan agrcemcnt for the West German credit specifically stated that this 
was for rnodcrnisation and rationalisation of thc railways' programme and 
that inter-alia sound financial practice5 muct he obcerved in the projecs 
financed from the loan. - 

(ix) This particdar project was appraised by the West German Credit authorities 
and t h ~ s  could be required for only in case of commcrcial loan investment 
and not in the case of R & D project. 

(x )  The expenditure of about Rs. 3 crorcs on procurement of 8 WDM-3 locorno- - 
tives has been booked under Depreciation Reserve Fund on Replacement 
Account and not to Revenue to which normally Research and Development ' 
expenditure is allocablc. 



(xi) These locos were not put to rigorous and comprehensive tests which locos 
developed under an experimental research programme have to go through. 
i n  fact there were no research test Eacilitieq established by the Railways which 
were an essential prerequisite to the research development programme. 

1t appears that none of the above considerations could be relevant in a 
R & D programme but only for a commercial project. The Committee feel 
that it was primarily a commercial project for the lndian Railways and a 
research and development programnie for the Germans. In fact, jt appears 
that the German manufacturcrr. in return for a loan to the Indian Railways, 
In effcct were experimenting on a new loco and a new engine and a new trans- 
mission system at the expense of the Indian Railways. 

17 1.190 Railwqs Another exceptionable feature of the arrangement entered into with the West German 
firm was that the manufacturers imposed a condition that they would be interested in the 
supply of locomotives fitted with Suri transmission only if a minimum number of locomo- 
tives were ordered and in the process they were able to foist 8 locomotives fitted with 
their own untried engines on the Indian Railways. This was facilitated through the offer 
of an easy West German credit. The Committee further note that during evidence (1976) 
the Chairman, Railway Board skated that "Perhaps 4 locomotiv~s would have been the 
minimum number that was necessary". In their supplementary mcmcrandum of February, 
1978 the Railway Board stated that t!ie mininun number required was not :less than 
six locomotives with the Suri trancrnission for the specific service in Madras-Nospet sec- 
tions. The Committee is unable to understand that if the locos were for a research and 
development project, then how the number of locomotives required for manning a specific 
commercial service was relevant. Again thc Committee feel that if two locomotives with 
Mekydro transmission were sutficient as comparators. only an equal number of locos with 
Suri transmission would have bcen enough for cvaluaticn of performance. 

18 1.191 -D<i-- The Committee find that an iinpoitant consibsraticiri i l ~  the procuremeilt of WDM-3 
2500 EIP (BB des ig )  locos was that they would more or iess perform what the WDM-2 
2600 HP (Co Co design) locos. manufaciured in diis country. vzre performing and that 



with Suri transmission would give a higher efficiency and savings in full to the extent 
of 5 to  9 per cent. Actually the performance of the WDM-3 locos had been poor and were 
consuming 20 per cent more fuel as against the anticipated saving of 5 to 9 per cent. The 
Railway Hoard submitted (1978) that the actual performance of the WDM-3 engine 
under site conditions in relation to test bench results would vary from design to design and 
RDSO's comments with regard to inferior performance of WVM-3 under site conditions 
does not reflect the basis on which the choice of the engine was made. The Railway 
Board also stated that comparing something which was in use for 10 years with one in 
use for 10 months was not relevant, not desirahlc and not necessary. The Railway Board 
further stated that the two locomotives (WDM-3 and WDM-2) were tried in Brindavan , 
Express between Madras and Bangalore, where the speeds attained were higher, and the 
WDM-3 locos showed 4 per cent lower fuel consumption than the WDM-2 locos. How- 
ever, the use of WDM-3 locos on passenger trains could not be continued because of the 
specific project commitment which limited their use for freight traffic between Madras 
and Hospet. This fits in ill with the claim of the Railway Board in Supplementary 
evidence that this was a design and development effort. When permission for use on 
passenger services was obtained from the German Bank authorities, the reliability of the 
locos had impaired on account of non-availability of spares. 

19 1.192 Railways The Committee are unable to appreciate the reason for not comparing the WDkI-2 
locos with WDM-3 locos as submitted by the Railway Board in the Supplementary memo- 
randum, when the locos had been procured on the understanding received from the manu- 
facturer that the WDM-3 locos' performance would not be inferior to that of WDM-2 
locos The Committee note that the manufacturers have attributed the non-realisation of 
fuel saving to the configuration of the combustion chamber of the engine which resulted In 
the consumption of 10 per cent more fucl and that any possible advantage gained in trans- 
mission efficiency was likely to bc offset, in fact over shadowed. by the lower engine efi- 
ciency. Again, the poor pcrformsncc of WDM-3 locos had been ascribed to Suri traus- 
mission system but it did not show anv improvement even after the Suri transmission had 
been blanked off in these locos. Even the perfonnance o£ the locos equipped with Mekydro 
(hydraulic) transmksion hac h e n  no Oettcr thm that of the locos equipped with Suri 
transmission (hydro-mechanical) esiabl~slmp t!~erzby ihat the transmission system alone 
was not responsible for the failure or tor the poor performance of the locomotives. In 
the context of the equally poor perfo~n~ancc of the WDM-3 locomotives fitted with Swi --- . - .- -~ -~ - ~ - -  - - -  

~ - - - --- - 
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transmission and the ones fitted with the Mekydro, it is not unreasonable to infer that the 
main cause of trouble was the improper functioning of the untried diesel engine. Actually, 
the former Chairman of Railway Board admitted (1976) that when the Railways went 
for an altogether untried engine for 16 to 20 cylinders, perhaps some performance tests 
could bave been held so that it did not run into difficulties. 

The Committee, therefore, desire that an independent high powered Technical Com- 
mittee. be constituted with a view : 

( i )  to ascertain whether in the circumstances then prevailing selection of WDM-3 
locomotives with Meybach engine was the correct choice ; 

(iij whether the assertions made by the West German firms about the performance 
of their locomotives/dieseI engines were subjected to any critical scrutiny 
either by the Engineer deputed to West Germany for negotiations with the 
firm or by the Railway Board or any competent technical body ; o 

(iii) whether there was any lapse in obtaining full guarantee terms from German 
suppliers ; and 

( iv) whether a fair trial has heen given to these locomotives to prove their efi- 
cicncy . 




