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Two nations separated by a 
common ocean and a  common 
language. — G. B. Shaw



What do you call it? Technical terms and 
vocabulary – rolling stock 
British       American 

guard's van                 caboose

carriage                 coach

goods wagon             freight car



What do you call it? Technical terms and 
vocabulary – locomotives 

Baltic locomotive        Hudson locomotive

     (ooOOOoo)                         (ooOOOoo)
         4-6-4                                      4-6-4 



What do you call it? Technical terms and 
vocabulary – various components 

engine driver           engineer

point                    switch

sleeper                    railroad tie

bogie                              truck



At least half a dozen points distinguish the 
two countries' approaches to railroading 

Financing railways in U.K. & railroads in the U.S.

Creating the right of way and laying track

Who built the locomotives

Locomotive and freight car (goods wagon) design

Braking technology and technique

The aesthetics of locomotive design

Technical terms and vocabulary



Put simply, in the U. K. “capital for 
development and expansion was readily 
available” (Koch 33). In the young United 
States of America it was not.
Koch, Michael. Steam and Thunder in the Timber: Saga of the Forest Railroads. 
Denver: World Press, 1979.



The difference in amounts of money available to 
finance railroads in each country led to radically 
different approaches to creating the right of way 
and laying tracks. 



Following the leadership of Robert Stephenson, one 
of great figures in an age when engineers repeatedly 
proved themselves truly heroic figures, British 
railways strove to have trackage as close to 
absolutely level as possible, something particularly 
important in the earliest days of railways when 
locomotives had very little power and hence would 
have encountered great difficulty pulling cars up 
steep grades. In the long run this turned out to have 
both positive and negative effects.



The Wharncliffe Viaduct from Southall to Hanwell in 
the London Borough of Ealing, for the Great 
Western Railway, built 1836-37 



Dent Head Viaduct (1870-75).  West Riding of 
Yorkshire. Engineer, John Sudney Crossley.



A contemporary drawing of the same viaduct.



Robert Stephenson's High Level Bridge ((1845-49), 
seen behind and dwarfing the earlier Swing Bridge 
across the Tyne at Newcastle.



Once the railway network began to grow, the need 
for bridges grew exponentially too, at the height of 
the "Railway Mania" almost doubling, "from 
30,000-60,000" (Brown 62). Civil engineers were 
much in demand, with three in particular outshining 
the rest. Robert Stephenson was one of these, along 
with Brunel and Joseph Locke (who started out as 
George Stephenson's assistant).

Brown, David J. Bridges: Three Thousand Years of Defying Nature. Rev. ed. 



Saltash or Royal Albert Bridge, Plymouth, England. 
Designed by Isambard Kingdom Brunel. Completed 
1859. With its combination of wrought iron tubular 
arches and suspension chains, the two main spans are 
139m. long, and there are seventeen shorter spans in 
the approaches.



Forth Rail Bridge, Scotland. Constructed 1882-89. Total 
length (including the approach viaducts) about 1.5 miles. 
Material: steel, with a total weight of 58,000 tonnes. 
Designed by Sir John Fowler  and Benjamin Baker. 



The Chepstow Tubular Suspension Bridge, and the junction of the Wye and 
Severn Rivers (this is the point at which the South Wales Railway, which later 
became a part of the Great Western Railway, left England and crossed into 
Wales). Engineer, Isambard Kingdom Brunel, 1852. 



Barrow-runs half a century apart. Left: Tring 
Cutting, London-Birmingham (1830s) — right: 
Manchester (1880s). 



Tipping, London-Birmingham Railway, 1830s



The British emphasis upon a level right of way led 
directly to enormous investments of time and 
money to create railway cuts, giant embankments, 
bridges, and long tunnels, many of which remain in 
use, essentially unchanged, more than a century 
after they were constructed. These massive 
undertakings requiring hundreds of men often took 
years — the relatively minor Scarborough and 
Whitby Railway, for example, took thirteen years — 
were, as John Ruskin pointed out in "Traffic," the 
modern equivalents of the great medieval 
cathedrals: giant undertakings requiring great 
investment, ingenuity,  and labor.



Conditions differed greatly in 
the United States, in part 
because the distances to be 
spanned were vastly greater 
than in the United Kingdom. 
Americans therefore in general 
devoted far less time and 
energy to massive earth-
moving projects and instead 
often made use of elaborate, 
often spindly wooden trestles, 
sharp curves, and steep 
grades, many of which were 
later upgraded or replaced by 
tunnels or elaborate bridges.





Saltash Bridge, Plymouth, England. Designed by I. K. 
Brunel.  c. 1859.





A train hauled by two 
locomotives in the Blisworth 
Cutting on the London and 
Birmingham in 1859, shortly 
after opening



British design, experimentation, and construction of the 
machines that pulled people and goods saw far more 
centralization than they did in the dispersed, 
decentralized, often chaotic American context:

Unlike British locomotive development, which depended upon the 
contributions of locomotive superintendents like Daniel Gooch and the output 
of railroad company shops like that of Swindon, American locomotive design 
was the product of a highly competitive group of independent domestic 
locomotive builders. In addition, high ocean freight rates and import duties 
made it difficult for British locomotive builders to compete in the vigorous 
American locomotive market. [Koch 34]

Who designed & built the locomotives? 



One result of such centralization appears in the fact that 
American locomotives occasionally proved more 
advanced than British ones, even when the key 
inovations actually appeared first in England. Koch offers 
three examples — (a) equalizing levers, (b) the truck, 
and (c) the bar frame: “Equalizing levers (which were 
first used by British locomotive builder Timothy 
Hackworth as early as 1827) provided two-point support 
by the four-coupled wheels.” Similarly, William 
Chapman patented the truck as early as 1812 and Edward 
Bury patented the bar frame in 1830. “Curiously, these 
devices were all used in America before they became 
accepted in the country of their origin, a delay British 
railway historians still deplore” (34).



Having taken this different route to laying track, 
American engineers found them forced to develop more 
sophisticated locomotives that could negotiate the 
inferior (or at leas more difficult) right of way. As a 
consequence, locomotives built in the United States early 
developed sets of leading wheels for locomotives that 
would make them less likely to derail, and because of the 
steeper grades, particularly out west, U. S. engineers 
created increasingly larger locomotives, eventually 
producing giant articulated locomotives, such as the Big 
Boy and Challenger used in the Rocky Mountains and 
California.





Puffing Billy. National Science Museum, London





Robert Stephenson's Rocket, the first modern 
steam locomotive (1829)





British four-wheel freight wagon



HO scale models of twentieth-century 4-wheel 
boxcars



AP&G 1860s-1870s cattle car 



ROLLING  STOCK

The rolling stock differed on either side of the Atlantic, 
too: although British goods wagons, including hopper, 
tank, and freight cars, chiefly retained nineteenth-century 
short four-wheeled form well into the 1970s (and some 
are still in use), the four-wheeler died out in Americas 
well before the twentieth century. 



A SECOND ADVANCE

Again, relatively inferior trackage led to engineering 
innovation: Americans found themselves forced to 
develop swivelling wheel sets (freight trucks) that could 
better navigate curves and changing grades.



BRAKING TECHNOLOGY
A third difference 
involved systems of 
braking. The steep grades 
common on many 
American railroads made 
something like George 
Westinghouse's airbrakes 
necessary, but when he 
tried to sell his invention 
to British railways, which 
had far fewer steep 
inclines, they didn't see 
the need for them.



BRAKING TECHNOLOGY

British lack of vision meant that freight trains ran very 
inefficiently for most of the twentieth century: without 
airbrakes to slow trains descending an incline, British 
freight trains long used the following procedure: before a 
section of inclined track the engineer would bring the 
entire train to a complete halt, the brakeman would then 
manually set the brakes on a selected number of cars — 
say, every second or third — the train would then move 
down the incline, halt, the brakeman would then remove 
the brakes, and the train would continue on its way.



BRITISH VS AMERICAN LOCOMOTIVE 
DESIGN: HIDE THE TECHNOLOGY OR 

REVEL IN IT? — THAT’S THE 
QUESTION



The winner of 
a contest to 
see how many 
mechanical 
doodadds one 
can put on the 
outside of a 
locomotive?



Running geaer of a Rio Grande K36 Mikado, which 
used outside frames and outside crankpins and 
counterweights — unlike standard guage locomotives.



This 4-2-4 tank engine, built to J. Peterson’s deisgn for 
the 7-foot Bristol and Exeter Railway in 1853, had 
driving wheels 9 feet in diameter, the lagest ever used 
successfully.



One of the last and largest of the single driver 
locomotives built in Britain was Johnson’s deisgn for 
the Midland Railway. It remained in service until the 
late 1920s.



David Jones’ original Highland Railway “Big 
Goods” (i.e., heavy freight) 4-6-0 built in 1894 
assisted by a Caledonian 0-6-0 of 1899 but still in 
revenue service in 1963.



An L.M.S. Standard Goods [freight] 0-6-0



The “George H. Emerson” — the Baltimore and 
Ohio’s experimental  4-4-4-4 — the first American 
duplex type which had “distinctly British 
styling” (Brian Solomon, The American Steam 
Locomotive)





The Pennsylvania Railroad’s T1 Duplexes, which 
hauled long-distance passenger trains until E7 diesels 
proved themeselves more economical and more 
reliable.


