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1825 had been the year of birth for Steam-Traction, exactly on the 27th September
1825, when a mixed train consisting of 6 coal-wagons and one passenger wagon 
prepared with seats for 21 invited guests opened the first public rail-transport from 
Stockton to Darlington in North England with the Steam Locomotive 
“LOCOMOTION”, constructed by George Stephenson (see Pict. No. 1): 

Pict. No. 1: Replica of “LOCOMOTION”, York National Railway Museum, UK 

In October 1829 Stephenson won with his Steam Locomotive “ROCKET” the 
competition for the most reliable Steam Locomotive at Rainhill near Liverpool. 
Together with his locomotives Stephenson exported the “Standard-Gauge” of 1.435 
metre worldwide. The gauge had been used by horse hauled coal carts in English 
mines and presumably is going back to the Roman Carts. Stephenson introduced 
also the first milled steel rails. 

For over 100 years Steam-Trains have been a synonym for Railways. Steam 
Locomotives reached the technological climax during World War II.  

Steam Locomotives have a very low thermal efficiency. At the begin of the 
development the locomotives wasted 94% of the thermal fuel energy on the way by 
burning coal or oil, converting water into steam and than by moving pistons with the 
expanding steam in the cylinders. The expanded water vapour is discharged through 
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the chimney. At the end of the Steam-Locomotive era the thermal efficiency reached 
10-12 %.  

A Steam Locomotive needs high service and maintenance capacity before and after 
each run. Roughly 65 % of the lifespan can not be utilised for traction. Every 200 to 
300 miles the locomotive has to be serviced, filled with water and coal, the burner 
prepared, the moving parts creased and lubricated. Service and Maintenance is 
personnel intensive, the energy costs are high. 

In the 1920-ties Railway Companies in USA and Europe experimented with Petrol-
powered Rail Cars. It took nearly another 20 years, until more powerful and reliable 
Diesel Engines had been at disposal. The development for reliable powerful Diesel 
Engines with over 1000 hps had been mainly pushed by the engineering of ship-, 
submarine- and war-tank engines. In the 30-ties one litre Diesel-fuel cost only 2 US 
$ Cent, far less than coal. A Petrol- or Diesel-Engine have an energy efficiency of 30 
to 40%. 

The pistons of a steam-cylinder can work directly by means of a rod on the wheel. No 
gear or momentum-transformer is needed. The cylinder develops on from the start, 
from zero motion or rotation, its full power. A combustion engine, petrol or Diesel, 
works only from a minimum rotation onward. In the 1920-ties a reliable mechanical 
gear-box for the power range of over 500 hps had not been available. Together with 
the Diesel Engine the power-transmission had to be developed.  

Sulzer in Switzerland experimented with a direct drive without a transmission from 
the Diesel-engine crank-shaft to the wheels. Since a Diesel-Engine can not develop 
its power from zero rotation onward like a steam cylinder, the locomotive had to be 
started by compressed air.  But this system failed. 

The American Locomotive builders opted for Electric Transmission; this means, the 
Diesel-Engine drives a Dynamo or Generator (Main Alternator), and the produced 
electricity is fed to the electric traction motors connected by pinion gears 
mechanically with the axles. The direct drive by electric motors over a pinion gear 
to the axle had been in use by electric city-trams (see Pict. No. 2; 3 in the 
attached Picture Gallery): 

Diesel-electric Traction
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In 1925 ALCO, American Locomotive Company – created 1902, when eight 
companies merged in USA in order to better compete in the expanding market, – joint 
with General Electric and Ingersoll Rand for the pioneer construction of the Diesel 
Locomotive CNJ 1000, a 300 hps switcher (shunter). 1937 appeared the 1000 hps 
turbo engine and 1950 after World War II a 1600 hps Diesel. The ALCO Diesels 
where more successful than Baldwin’s or Lima’s, but they could not jeopardise the 
General Motors Electric Motive’s (GM-EMD) products. 

In 1975 the sturdy Canada (Bombardier, Montreal Workshop) build and 1975 
introduced SLR Class M4 is based on ALCO Technology. One can find even today 
those Bombardier Locomotives running in Africa on Meter-Gauge (Tanzania). The 
Indian WDG2 or WDM2 (in SL Class M8/M10) Locomotives are based on the same 
ALCO Technology. But the engines are fuel wasters and produce a lot of smoke with 
a typical sound; see Pict. No. 4). 

The end of the Locomotive production under the ALCO trade mark came to end in 
1969. Bombardier took over the Montreal workshop. 

For a lengthy period GENERAL ELECTRIC (GE) was a supplier of electrical 
equipments to several other locomotive manufacturers. From 1925 to 1929 GE was 
partner in a consortium with Ingersoll Rand and ALCO. GE`s own production started 
in the 1930-ties with industrial shunting switchers and continued later with heavier 
models. Perhaps the most successful design was the U25B, introduced 1960. GE 
needed only three years to capture rank two between ALCO and EMD on the 
American market. Purchasing in 1989 the Bombardier production facility in Quebec, 
GE entered the Canadian Market. In 1933 GE introduced three-phase asynchrony 
AC traction and installed for each electric traction motor one inverter, together 6 on 
one AC 4000 CW. Until than DC current had been used. The three-phase AC 
technology had been further developed 1971 in Europe by BBC and Henschel with 
the 2500 hps DE 2500. Today most of the Diesel-Electric Locomotive around the 
globe use AC-technology. SIEMENS is nowadays the AC traction technology-leader 
for Locomotive manufacturers. 

General Motors with its Electric Motive Corporation Division (GM EMD) gained in the 
1930-ties the leadership. GM EMD is now firming as ELECTRO MOTIVE DIESEL 
under the umbrella of CATERPILAR and is nowadays still the world-technology 
leader in heavy-haul Diesel-Locomotives. 

The origins of the company are in the Electro-Motive Corporation, which was 
engineering petrol-electric Rail Cars in the 1920-ties manufactured by subsidiaries. 
General Motor purchased it 1930 along with the Winton Engine Co. EMS, the chief 
industrial petrol motor supplier. GM developed together with Winton reliable light 
weight Diesel Motors. The first GM Diesel locomotives were market in 1935 through 
subsidiaries. The first mass production model was the FT, introduced in 1939. But to 
compete with the haulage power ort tractive effort of Steam Locomotives, several 
Diesel Unites (so-called “A-Unites” with a front driver-cab and “B-Unites” without 
driver-cab) had to be coupled together in one Unit to yield the 5000 hps range of one 
Steam Locomotive (see Pict. No. 5, 6; Picture Gallery): 
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In Sri Lanka the DIESELISATION of the motive power fleet started in the early 1950-
ties. On the Main Broad Gauge Network the Steam Locomotives disappeared 1969. 
On the Kelani Valley narrow Gauge section Steam Locomotives survived until the 
mid 1990-ties. 
Steam Locomotives have still found a niche around the globe: For nostalgic Steam-
Excursion Trips, Tourist, Scenic Railways and Museum Railways and on 
Mountain/Alpine Cock or Pinion Railways, which are not electrified; see Pict. 
Series No. 20  to  No. 36; Picture Gallery.    

Steam-Traction for freight and passenger trains has long survived in North-East 
China until recently with the 1`E Class QJ Locos on the “JINGPENG-PASS”  = a 
“Mecca for Railway-Enthusiasts around the globe”: 

In Poland there is a small Standard-Gauge network using still today steam traction; 
but the days of survival are counted. 

In Germany some Narrow-Gauge Lines in tourist areas are run even nowadays 
scheduled trains with steam on Meter or 2 ½ feet Narrow Gauge. Germany has 
approx. 60 standard gauge Steam Locomotives in running conditions used regularly 
by Railway Enthusiast. And a heritage of East-Germany is the Steam-Locomotive 
Workshop in Meiningen, which even nowadays build new Steam Locomotives. 
Famous in Germany is the yearly “Steam-Express Train Race” up gradient on the 
double Mountain Line in the Black Forest. The worldwide fastest Steam-Locomotive 
in working condition is the 1802, assembled in East Germany from the frame and 
2.30 meter wheels of a “High-Speed Steam Locomotive”  from 1939 and parts from 
a boiler from a Freight Steam Engine.  It has a private ownership, runs up to 
180 kmph and is used nowadays for chartered nostalgic Steam Trains; see Pict. No. 
23; Picture Gallery. 

Steam Traction on "“JINGPENG-PASS”, China; 2004 
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1 in 87 Scale Model for a Light Weight Rail Car with Modul Middle Traction, 
System Stadler

for the "LANKA ECONO RAIL PROJECT", designed by F.A. Wingler
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Pict. 1: Replica of G. Stephenson build “Locomotion” from 1925 
National Railway Museum, York, UK 

Pict.2: Flow Diagram of a C0`C0`Diesel-electric Locomotive 

PICTURE GALLERY



15 

Pict. 3: Pinion Gear Transmission of Diesel-electric and electric Locomotives 

Pict. 4: Indian WDP-2 Diesel-electric Locomotive based 
on ALCO Technology, Breganza Incline, Goa 
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Pict. 5: GM-EDM F3 A-B-B-A Unites 

Pict. 6: GM-EDM F3 A-B-B-A Unites 
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Pict.: 7: Union Pacific2`D`D`2`”BIG BOY” , USA

Pict. 8: Multi Traction; Fraser Canyon, Canada 
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Pict. 15: EMD Export Locomotive in Argentina 

Pict. 16: Hydrodynamic Torque Converter for Diesel-hydraulic Locomotives 
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