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Pulverised coal as steam loco 
fuel

• The usual disclaimers..

• Lopulco

• STUG

• AEG

• Deutsche Reichsbahn (G.D.R. post 1945)

• Victorian Ry.

• A future?



The problem with conventional  coal burning

• Human labour capacity

• The grate limit

• The cost of coal

• First two factors limit the power output of a steam locomotive by 
limiting the firebox energy input.



Techniques doing away with manual firing

• Mechanical Stokers gradually coming into use as of 1900 in the US first, as 
engines became too big to fire manually. Later other countries followed. 

• With the exception of –maybe- France, Czechoslovakia, Poland, mechanical 
stokers were never widely employed in Europe, inc. the UK.

• Oil firing. Technology of end of 19th century. Outside the UK, post 1950 
fairly widely  employed in a number of European countries. France, Spain, 
Germany. A number of US roads. Oil still too expensive around 1910-20.

• Pulverised coal. 1915-ish technology. Both sides of the Atlantic



Why pulverised coal?

• Coal prices skyrocketed after 1916

• Additional bonus: low fuel costs

• In the USA, the use of pulverised coal promised an easy way to 
increase steam loco output, without extra physical labour for the 
fireman



Waste in coal production 

• e.g. UK in 1920, some 230 million tons  of coal were mined  in the UK.

• In that year all railways in the UK combined consumed some 12 
million to 13.5 million tons.

• Total losses 30% in the entire production and transport chain. Some 
75 million tons of waste material.

• These immense losses were a strong driving force behind 
development of pulverised coal as loco fuel: use of waste material.



The first experiments with pulvarised fuel

• To my best of knowledge, the first application of a dust type locomotive fuel took 
place in Sweden in 1912, using peat dust. Source of inspiration most likely oil 
burning.

• Some 27 locomotives were succesfully converted used between 1914 and 1932. 
Not many details are known. Converted back to coal after 1932.



The first experiments with pulverised coal

• In 1914 the New York Central started experimenting with pulverised 
coal. Loco 2147, a  2-8-0, was used for stationnary experiments. 

• Technology came from the Locomotive Pulverised Coal company : 
Lopulco

• Pulverised coal and air were electrically (!) mixed and fed. 

• Later, the mixer and blower were steam driven.



USA: The Lopulco system on NYC 3131



The 1917 promise



The promise

• Improved cab cleanliness

• No more heavy manual labour

• Uniformity of fuel

• Cheap fuel

• Better control

• Improved steaming/higher efficiency + increased output

• Elimination of smoke 



In the US several companies experimented

• Results were a mixed bag, very coal dependant

• Lots of wear and tear

• Fuller Lehigh Engineering became Lopulco’s (later renamed in the 
Combustion Engineering Company) main competitor

• By 1930 all experiments had come to an end



The UK

• The Great Central Railway  nr. 353, converted by J.G. Robinson around 
1917 based on  Robinson’s patent.



Great Central Railway

• Bunker on tender

• Two screws for two mixture inlets in the firebox

• De Laval blower for blowing the air-coal dust mixture into the firebox

• Secondary air inlets at sides of the firebox



Southern Railway

• Short lived 1927-1929  experiment on U class locomotive 628. 

• Ended after a minor coal dust explosion



Germany: AEG and STUG

• As of 1923 STUG (Study Council for pulverised coal) started its work.

• STUG consisted of representatives of all major loco builders and all 
major coal producers in Germany. This type of cooperation was very 
common in Germany. R&D resources were thus easily coughed up. 

• AEG followed suit in 1924



STUG’ first designs: a vertical burner 1924



STUG 1930 on DR class 58



DR Class 58/G12 PC Tender



STUG 1930



Burner detail



Allgemeine Elektrizitats Gesellschaft/ AEG

• In 1924 AEG started experiments with pulverised coal firing

• Applied on newly built DR class 56, not a modification of existing 
locomotives

• Biggest difference with STUG in its final version was the use of side 
burners



Allgemeine Elektrizitats Gesellschaft/ AEG
Source of inspiration rather obvious...



AEG Final version



AEG system Grunewald tests

• In May 1930 very extensive measurement trials were carried out with 

DR 58-1416 between Potsdam and Burg. Some 80 kilometers. 

• Highest output results rather spectacular: more than 30% higher than 
regular class 58/G12.



The Potsdam-Burg tests: 40km/h



The Potsdam-Burg tests: 60km/h



DR: Halle I Depot (BW Halle I)

• 1931 : concentration of all p.c. loco’s  in one depot.

• 4 loco’s class 56; 6 loco’s class 58

• Daily exploitation was relatively problem free after initial 
fine tuning and trouble shooting

• Wear of the copper fireboxes was excessive: max 9mm 
after 65.000 km (40.000 mile) 

• No more conversions due to lack of economic gains 



The infamous DR 05-003: a total failure



Wendler and postwar D.R. experiments

• East Germany had no coal mines of any real substance.

• Brown coal widely available 

• The original 10 DR pulverised coal loco’s were all in East Germany

• All sorts of fantastic plans... 

• Enter: Hans Wendler 



Wendler

• The quest for simplicity brought back some of the STUG technology

• AEG was too complex for post war conditions

• Wendler designed a system a la STUG, but simplified.

• No blowers: all action by smokebox vacuum and air pressure in bunker

• Brown coal briquette production leftovers



Wendler



17-1119: reaching for the stars..



DR: Another experiment 25-1001



Wendler pushed forward

• The programm of 1949:

• 15 Goods loco’s class 58               
(25 years old on average)

• 14 Passenger loco’s class 17-10  
(former S10-1: 30+ years old on average)

• Many more planned in later years



DR 1951-1954

• 42 loco’s class 58

• 12 loco’s class 44

• 14 loco’s class 17-1

• 12 loco’s class 52

• Overall performance once again a mixed bag:

• Maintainance and repair costs higher than conventional coal firing

• Marginally more economic

• Frequent failures

• Complex infrastructure



DR Dust Express Locomotives: a funny lot

• 071001



The end: Arnstadt and Senftenberg late 70ties

• Around 1960  the class 17 locos were withdrawn

• Around 1968 the class 58 idem

• Class 44 and 52 survived, fairly succesful, until 1976 in Arnstadt and 
Sebftenberg depots. Arnstadt nowadays is a  museum depot.

• Senftenberg held out even until 1978

• DR 52-9900 only survivor



And then in 1983... BKW Geiseltal



AUS: Victorian Railways

• In 1950 Victorian railways sucessfully tried pulverised coal on 
locomotive. STUG technology based. Equipment bought in Germany.



Victorian Railways



Victorian Railways



Victorian Railways



Typical issue with p.c.: Deposit in flues and 
tubes



idem



Victorian Railways

• Tests considered to be a succes. Loco’s appeared to have been succesful in 
daily operation until diesels ended their career.

• 1 type X Goods, two type R Express converted 

• Mandatory  to clean the flues every 1500 miles for succesful combat of the 
infamous “swallows nests ”, a typical plague for p.c. fueled loco’s

• Limiting factor capacity of the firing equipment, not the loco

• Limiting factor  with Maitland coal: spark arrester blocking 



Filling X32



Making up the balance:

• If functioning properly, good to superior performance

• Complex equipment on locomotive

• Increased maintenance costs: firebox, brickwork, tubes..

• Complex fuel transport and infrastructure

• Fuel not as cheap as originally thought 



Pulverised coal om Heritage Railways?

• The Wardale and Franklin Cy. lessons: it is not the technology, it is the steam 
environment that is the real problem

• The astonishing simplicity of a conventional coal fired steam locomotive is quite 
suitable for steam in the 21 century. If that simplicity is not kept...

• My view: not realistic. Neither are other powder type fuels or pellets

• Mike Stockbridge kindly suggested rapeseeds or crushed charcoal powder
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