31 T 655

T —

This thesis is submitted in canicy for a B.Des in 1naustrial Design at the National
College of Art and Design,

100 Thomas St.,
Dublin 8.

R

Now You’re
Sucking Diesel

-A Design History of the American
Diesel Locomotive

~ David P Plunkett © 1990



CONTENTS

List of illustrations
Synopsis

Introduction

Petrol Railcars
Streamliners

Super Chief

Diesel

EMD

Post War Streamliners
The Space Race

Circus Wagons

Silver Dream Machines
Mobile Bill Boards
Amtrak

Seventies and Eighties
Summary

Appenxix A

Appendix B
Bibliography

Acknowledgments

10

16

22

29

30

33

35

37

40

41

43

51

54



LIST OF ILLUSTRATIONS
City of Salina,1934(streamline decade)
General Motors,ElA,1936 (Modern Railways)

Roof panel of Metrovic: locomotive showing screw holes

(Author)

EMD, 567 V-8 and V-12, (Author)

EMD; 567 head/barel/piston/con-rod assemblies Authof)
General Motors, E6, (Modern Tr;ins)

General Motors, F7,(Modern Trains)

Mechanic servicing Metrovick, (Author)

Albepto vSémtos—Dumont,Airship 2,(Illustrated History of
Aircraft)

Douglas, DC-2,(U.S.Air Force Colours) .
Zeppelin-Straken K.G.,Graf Zeppelin,(Diamonds in the Sky)
E.G.Budd, Burlington Zephyr,(The Locomotive)

General Electric,DI8B,(modern Railways)

Goodyear Zeppelin, Comet,(Streamline decade)



Lockheed, 1928 (Flight

General

General

General

Alco PA,

General
General
General
General

g General

Cutaway
General
General
General
General
General
General
General
General

General
General

General
Genera;
General
General
General

General

Motors, M-10,001, (Encyélopaédia of Locomotives)
Motors, Green Diamond (The Streamline Decade).
Motors, Cédillac, i950,-kDétroit Style).
(Great Trains of the World);
Motors, GP-9 (Modern Trains)
Motors, GP-25, (Modern Trains)
Motors, Class 121 (Author)
Motors, Class 151, Road Switcher, (Author)

Electric, Class X-64, (Illustrated Encyclopaedia of Railway
Locomotives)

of X-1 Class, (Modern Trains)

Electric, U-25, (Modern Trains)

Electric, U-50, (Modern Trains)

Motors, DD-40AX, (Modern Trains)

Motors,E-7, (Modern Trains)

Motors, SD-40P, (Modern Locomotives)

Motors, F-3, (Great Trains of thé World)

Motors, ﬁ—3, New York Central, (Modern Locomotives).
Métors, GB-25, (Modern Trains)

Motors, F-7, Burlington Northern, (Great Trains of the
World).

Motors, F Class, Canadian National, (Great'Trains of the
World).

Motors, SD—3OQ‘(Illustrated Encyclopaedia of Locmotives)
Motors, SPD—46F, (Modern Trainsy

Mofdrém F—AOP,Véhicago>Transit Authority (Mode?n Trains)
Mdtors, Class‘lZiLockheed,'1928 (Flight

Motors,:M~10,001,,(Encyclopaedié3of-Locomotives)

Motors, Green Diamond (The Streamline Decade) .



fGen;ral
vGeneral
General
General

General

Cutaway
General
General
- General
General
General
General
General
General

General

General

Motors, GP-9 (Modern Trains)
Motors, GP+é5, (Modern Trains)
Motors, Class iéi'(Author)“

Motors, Class 151, Road Switgheb,'(Author)

Ellectric M Class X—64, (Illustnaéed Encyblopéedia‘of Railway
Locomotives) :

of X-1 Class, (Modern Trains)

Electric, U-25, (Modern Trains)
Electric, U-+50, (Modern Trains)

Motors, DD-40AX, (Modern Trains)
Motors,E-7, (Modern Trains)

Motors, -SD-40P, (Modern Locomotives)
Motors, F-3, (Great Trains of the World)
Motors, F-3, Neg York Central, (Modern Locomotivgs).
Motors, GB-25, (Modern Trains)

Motors, F-7, Burlington Northern, (Great Trains of the
World).

Motors, F Class, Canadian National (Great Trains of

the World).



General

Alco PA,

General
General
General
General

General

Cutaway
General
General
éeneral
General
General
General
General
General

General

General

Motors, Cadillac, 1950, (Detroit Style).

(Great Trains of the World).
Motors, GP—9_(MQdern Trains)- -
Motors, GP-25, (Modern Trains)

Mbtors, Class 121 (Author)

Motors, Class 151, Road Switcher, (Author)

Electric, Class X-64, .(Illustrated Encyclopaedia of Railway
Locomotives) -

of X-1 Class, (Modern Trains)

Electric, U-25, (Modern Trains)

Electric, U-50, (Modern Trains)

Motors, DD-40AX, (Modern Trains)

Motors,é—?, (Modern Trains)

Motors, SD-40P,  (Modern Locomotives)

Motors, F-3, (Great Trains of the World)

Motors, F-3, New York Central, (Modern Locomotives).
Motors, 5B-25, (Modern Trains) -

Motors, F-7, Burlington Northern; (Great Trains of the
World).

Motors, F Class, Canadian National (Great Trains of
the World).



General Motors, F Class, Canadian National (Great Trains of
the World).

K R 3 3 3 ¢ % 5
General Motors, SD-30, (Great Trains of the World)
General Motors, F-40PH, (Great Trains of the World)

General Motors, SPD?40, Chicago Transportation Authority,
(Great Trains of the World).

General Motors, Class 121, (Author)
General Motors, Camaro 7-28, (American Dream Machines)
McDonnell Douglas, F-4, (F-4 Phantom 2)

General Motors, GP-30, (An Illustrated Encyclopaedia of
Locomotives)




SYNOPSIS
Introduction

Petrol Railcars
Union Pacific Railcars
Simplicity

Streamliners
Streamlining
City of Salina
Pioneer Zephyr

Super Chief

Super Chief

Water consumption
Mainline locomotive

Diesel
Principles of operation
Transmisions

EMD

General Motors
Super Chief

F Series

F Series

Post War Streamliners
Streamline

Airships

Aluminium

Vorsprung durch technik
Vega

Stressed skin construction

The Space Race
General Electric
Alco

Road switchers
Modular design
Turbine power
DD40AX

Circus Wagons
Painting and finishing

Silver Dream Machines
Stainless steel
SantaFe
Conservatisim



Mobile Bill Boards
Competition
Brutality
Industrial imagery

Amtrak

Budd Metroliners
Dead metaphore
Hi-tech

Seventies and Eighties
Big builders today

The cowl

C.I.E. precedent
Imports

Summary



In America, the Steam Locomotive evolved to a general type
that became known as The American Standard. This type, with
is four coupled driving wheels and four wundriven pilot
wheels, cow-catcher, broad chimney, bell and cab for the
crew, 1is one of the earliest pieces of distinctive American

TS 1\’ \‘ . . .
Engineering Design. Since  then,] American Locomotive design
¢ &

has always been distinctivé aﬁd the diesel form which has
evolved over 40 years, 1930 to 1970, is one of the strongest
statements of functionalism and brutalism in non—mil%fary
design this Century. The aim of this thesis is to
investigate the American diesel locomotive from three

particular angles; history, design, and related imagery.

The history of the diesel locomotive is broken into three

eras.:

(i) Streamlined articulated unit trains (1934 - 1938), which
draw their imagery primarily from the aircraft of the day
(esp. Zeppelins).

(ii) Streamline locomotives (1937-1963), which have strong
links with the automotive form.

(iii) Road switchers (1945 to present day), which draw on

brutal machine imagery and are functional in the extreme.

Applied colour is discussed as a barometer of the changing
public perception of Jlocomotives and to illustrate the

publicly perceived gulf between the roles of passenger and

freight locomotives.
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1. PETROL RAILCARS

By the end of the 19th Century American Railroad Companies
were beginning to realise the limitations of the Steam
Engine. Although the technology was simple, the size of the

facilities and the size of the workforce necessary to build

a full size steam locomotive were enormous. In 1901, eight
companies Jjoined to form Alco, the American Locomotive
Company. By 1918, there were only three companies large

enough to deal with mainline steam locomotive building:

Alco, Baldwin and Lima.l

It was on the branch-lines that the death of steam started.
In 1890, a railcar powered by an 18 h.p. gasoline engine via
a 12 kilowatt generator and battery was demonstrated.? The
idea was taken up by the Union Pacific Railroad in 1905 for
branchline and suburban services.?® These vehicles were
essentially railway cars with a gasoline engine mounted on
one of the bogies. They operated individually, or sometimes
pulling a baggage car or another passenger car. Their great
advantage lay in their simplicity and the simplicity of the
facilities needed to build them. They did not need enormous
cast steel underframes nor five foot diameter forged wheels.

They were built by General Electric and by Union Pacific in

Gordon, Trains, P.49
Bush, Streamline Decade, P.57

Tufnell, Railway Locomotives, P.32
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their own workshops from mostly stock material.? In opera-
tion they showed more of the advantages that woﬁld come with
bogie. For Union Pacific the most important of these was
complete independence from water supplies. This meant that
ageing water towers on remote branch-lines could be done
away with. By 1913, Union Pacific had 138 of these machines

in operation.3

Tufnell, Railway Locomotives, P.32

Bush, Streamline Decade, P.57



2. STREAMLINERS

During the 1930’s the world, especially America, was preoc-
cupied with streamlining. It was the great white hope of the
decade, what would wipe away the Depression. Aerodynamics
was a new science in 1930 and was far from fully understood.
From this mathematically complex black art was derived the
common man’s cureéll - streamlining. Streamlining, for the
most part was a non-science based on simple empirical ideas

that reflected the hi-tech shapes of the day.

By 1933, the American Railway Association had bitten the
’streamline bait’. This was probably in response to the
threat posed by the 1929 Ford Trimotor Airliner (this was a
threat that would eventually come to life and destroy the

passenger train in North America).®

Again, it was Union Pacific who set the pace. The City of
Salina was delivered to them by Pullman in February 1934.7
This vehicle was a unit train, 1.e., its elements were
inseparable from one another. It consisted of three cars, a
combined power/baggage car and two passenger cars. Each car
shared a set of wheels with its neighbour and the gaps

between them were closed by rubber sheeting.8 Each passenger

The first Trans-Continental passenger air-service was
initiated during 1929, using a Ford Trimotor.

Bush, Streamline Decade, P.62

Lowey, Locomotive, P. 104
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car had accomodation for 72 in all forwar@s facing seating.?
The power car provided accomodation for baggage and a post
office. Power was provided by a Winton 201 600 h.p. V12
diesel engine, mounted integrally with the leading bogie.l0
This drove through an electric transmission.ll The entire
power bogie assembly was supplied by the Electro Motive
Division of General Motors.l2 The Engineer (driver) sat
above and forward of the power bogie and had an excellent
view over the radiator intake. This was followed two months
later by the Chicago, Burlington and Quincy railroads
Pioneer Zephyr.l3 Pioneer Zephyr was an essentially similar
unit train to the City of Salina created by the E.G. Budd
Manufacturing Corporation.!4 It was driven by the same
Electro Motive Division power bogie as the Union Pacific
train and had the same wheel arrangement.l5 Four of these
trains were eventually built, the final one, the Mark Twain
Zephyr consisted of five cars with accomodation for 368

(compared with 144 on the Pioneer) propelled by an 800 h.p.

Allen, Modern Railways the World Over, P.27
Allen, Modern Railways the World Over, P. 28
Tufnell, Railway Locomotives, P. 238
Hollingsworth, Modern Trains, P.20

Allen, Modern Railways the World Over, P.27
Bush, Streamline Decade, P.64

Allen, Modern Railways the World Over, P.27
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engine.l6

These trains were quick. Union Pacific claimed a top speed
of 110 m.p.h. and a cruising speed of 90 m.p.h.17 On the 18
April 1934 Pioneer Zephyr covered 1,015 miles from Denver to

Chicago in 13 hours 4 minutes - an average speed of 77.6

m.p.h.18

The American public was craving for speed and many railroads
rushed trains of the Zephyr and City of Salina pattern into
service. But, while the public were now happy, the railroads
could see the lightweight Zephyr’s limitations. Prime among
these was that it was an indivisable, articulated unit.
Since each coach shared a bogie with its neighbour, if the
power plant was defective or there was any problem with any
one part of the train, the whole train was out of action.
The coaches could not be separated and attached to another

locomotive.

Whitehouse, Great Trains of the World, P.27
Bush, Streamline Decade, P. 63

Allen, Modern Railways the World Over, P.27
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3. SUPER CHIEF

The Atchison, Topeka and Santa Fe Railroad’s finest passen-
ger train, the Super Chief, ran between Chicago and Los
Angeles. This train took over from the steam powered Chief
early in 1936 and was intended to compete in performance and
appearance with the new generation of streamliners.1? The
Santa Fe had good reason to adopt diesel power for this new
service. It shares with the Chicago, Milwaukee, St. Paul and
Pacific (’Milwaukee’) Railroad, the distinction of oéggg its
own tracks the entire way from Chicago to Los Angeles:éo The
route goes South from Chicago through Kansas City, Albuquer-
que, across Arizona and the Mohave Desert and into Los
Angeles.?l Water is in short supply along almost half of the
2,227 miles.2?2 This had two effects. Firstly, the Santa Fe
were unable to run any of their really fast or powerful
steam locomotives - their water consumption would have been
enormous (the New York Central’s 20th Century Limited used
about 45,000 gallons on its 950 mile run from New York to
Chicago?3 ), This would have hit the Santa Fe pretty badly,

since there were four passes of over 7,000 ft. on their

Bush, The Streamline Decade, P.81 - 83
Whitehouse, Great Trains, P.129

Taylor, A Railway Atlas of America, P. 31
Whitehouse, Great Trains, P. 129

Hollingsworth, Modern Trains, P. 17
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route through the Rockies.?4 Secondly, in the early 30’s,
the Santa Fe had to haul and store millions of gallons of
water at a cost of 40 cents per 1,000 gallons. Often locally
available water was unusable because it caused corrosion or

excessive lime-scaling in the boiler tubes. 25

/

The Santa Fe tackled diesel power in a different way/po. the
Burlington or Union Pacific. With the benefit of hindsight,
they saw the problems of the unit train. Also, the Santa Fe,
being a bit late off the mark, found it difficult to get
either Budd or Pullman to take their order.2¢ Furthermore,
they had plenty of perfectly adequate stock which had been

pulled by their steam locomotives.

In early 1935, an order was placed with EMD (The Company
that had built the power bogies for the unit trains) for two
mainline diesel locomotive sets.27 The resulting locomotives
were the Mammy and Daddy of all modern diesel electric

locomotives.

Whitehouse, Great Trains, P. 129

Bush, Streamline Decade, P. 81 - 83
Allen, Modern Railways the World Over, P. 14

Allen, Modern Railways the World Over, P. 28

Tufnell, Railway Locomotives, P. 241



4. DIESEL

The compression-ignition engine has taken its name from
Rudolph Diesel (1858 - 1913). It uses a heavy oil which, for
many years, was one of the cheapest products of petroleum
distillation (the grade of diesel oil large engines ran on
in 1930 cost one farthing a gallon, i.e., about one cent2€>,

v

)4' It gives far more torque in the low speed range than a
gasoline or kerosene engine. Instead of a mixture of
vaporized liquid and air, the cylinder is charged with clean
air. No spark 1is needed, as the fuel, which has to be

injected into the cylinder at extremely high pressure, is

ignited by the heat of the air as it is compressed by the

piston. Because no fuel is mixed with the air before
compression, the diesel ehgine is particularly suited to
two-stroke operation. This allows twice as much power to be

produced, compared with the same size four-stroke engine. In
addition, these engines can do away with a lot of wvalves,
camshafts and other wearing parts. A diesel engine, like all
internal combustion engines uses inertia to sustain 1its
operation. It must, therefore, be able to turn over free of
any connection to the locomotive’s road wheels while it 1is
stationary. A connection, however, is needed to transmit the
effort from the engine smoothly to the wheels when the
locomotive 1is required to move. EMD chose an electric

transmission to do this job. Their locomotives and power

28 0’Neill, H., Conversation, March 1990
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bogies used the diesel engine to drive a large generator
(later versions used an alternator for greater reliability
and efficiency). This produced direct current at about 600
volts (this is a standard for railways; the London
Underground and several other electric railways use this
voltage), which was used to drive electric motors geared

directly to the driven axles. 29

This system has several advantages over its competitors
(hydraulic and mechanical transmissions were popular in
Europe; hydraulic was expensive, compact and efficient;
mechanical, popular in Britaig, was hugely expensive,
unreliable, heavy and hard on raiis). Among these advantages
are simplicity and cost effectiveness. Disadvantages were

welght and size.

Hollingsworth, Modern Trains, P. 85
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5. EMD

In 1930 the General Motors Corporation made two purchases

which were +to have dramatic effects on the American
Locomotive scent; the first of these was the Winton Engine
Company , a builder specialising in lightweight diesel

engines. The second was Winton’s chief customer, The Electro
Motive Corporation, established in 1922 to design and market
petrol-electric and diesel-electric rail cars, of which it

sold 500 units in ten years.30

With the engine-building facilities and the expertise
acquired in these purchases, G.M’s new Electro Motive
Divison (EMD) was a major partner in the streamlined trains
of 1934. The following year they produced four mainline
diesel locomotives for Santa Fe. These DIA locomotives were
powered by two Winton 201E 900 h.p. engines and were of Bo-
Bo configuration3! (see Appendix A for a full explanation of
wheel arrangement notation). They operated in two lots of
two locomotive ’'sets’, each set producing 3,600 h.p. Like
the stock of the Super Chief they hauled, they were only an
interim solution. They were erected by the Baldwin
Locomotive Works and consisted of two enormous chasis rails,
on to which was built a rectangular boxcar shaped body.32

Raymond Loﬁef described them thus:

Hollingsworth, Modern Trains, P, 20
Allen, Modern Railways the World Over, P. 28

Foxx, C.J. Telephone conversation, March 1990

10
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America’s most powerful diesel electric engine, greatly
handicapped by a rather dreadful design treatment. The
baroque cam9flage is meant for visibility andj act as the
’coup de grace’ to a design already painful.;;

In an attempt to give the vehicles some sort of character, a
grotesque fairing was fitted over the engineer’'s position.

This probably made them the worst looking railway engineefss

of all time.

In 1936, EMD moved into its own purpose-built works at

LaGrange, Illinois, and work commenced on the next
locomotives. These were the first of the FE series, also
known as the Streamline Series. Like the four earlier

locomotives, they had two 900 h.p. Winton engines, but the
chassis and body were completely new.3% The body had its
main load-bearing strength in two bridge type girders, which
formed the sides. To this, the skin of the vehicle was
rigidly attached, contributing to the overall strength and
rigidity of the machine. For major servicing, the engines
could be extracted after removing a series of panels in the
roof after removing the 300 odd screws which were used to

retain the panels in place - they also were part of the

Lgﬁéy, Locomotive, P. 119

Holiingsworth, Modern Trains, P. 21

11



Roof panel of Metrovic locomotive showing screw holes
(Author)




35

36

37

structure. 35

The bogies had three axles to give greater stability at high
speeds and to spread loads on rails, but as four motors were
needed, the centre axle of each bogie was an idler, giving a

wheel arrangement of AlA-AlA. They weighed around 140

tons .36

The locomotives were produced in two versions, A4 units with
a driver’s cab and B units without. The Santa Fe was the
launch customer, buying eight EIA’s and three EIB’s. They
were used in pairs, one A and one B, to haul the all new
streamlined Super Chief of 1936, This train was designed by
architect, Paul Cret, and was built by E.G. Budd. Cret had
previously designed the Burlington Zephyr train sets, also

built by Budd.37

Other purchasers of these early EMD’s were:
The Baltimore & Ohio (six E34’s and six E3B’s, operated
in 3,600 h.p. pairs, pulling the new Denver Zephyrs and
the General Pershing Zephyr)
The City Streamliner Road (two E24’s and four EZ2B’s,
operated in two A-B-B sets, hauling the The City of Los
Angeles and The City of San Francisco and were the most

powerful locomotive sets in the world in 1937, at 5,400

Conroy, V. Conversations, January - March 1990
Hollingsworth, Modern Trains, P. 20

Bush, Streamline Decade, P. 84

12
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h.p,38

All these locomotives were an immediate success, not only by
their performances, but also by their tiny servicing needs.
In multiple wunit working, it was possible for some
maintenance to be done ’on the road’ on the easier
stretches, when one engine could be shut down.39 With
servicing assisted in this way, some remarkable feats of
endurance were achieved. One of the Baltimore & Ohio’s A-B
sets completed 365 days of continuous service between
Washington and Chicago, covering 282,000 miles. This
represents an average speed, including all stops, servicing
and bedtime, of 32 m.p.h.%? This figure was just about
beaten by the king of all express passenger steam
locomotives, the New York Central’s 450 ton, 6,500 h.p.
Niagara class. One of these achieved 305,000 miles during
1947.41 EMD’s progress was rapid. At 900 h.p. the Winton
Engine had reached its limit and a new engine was developed.
Called the 567 (the capacity of a cylinder in cubic inches,

about 9.5 litres), it was of modular design and was built in

eight, twelve and sixteen cylinder versions of 600, 1,000

Hollingsworth, Modern Trains, P. 23 - 23
Whitehouse, Great Trains, P. 27

I pity anyone who has had to do this! Inside the engine
room of a C.I.E. Metrovick everything is covered in oil.
Both hearing and standing are impossible.

Marshall, Guinness Book of Rail Facts and Feats, P. 149

Hollingsworth, Great Trains, P. 12

13
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and 1,350 h.p. respectively.42 At the same time, EMD began
to manufacture their own generators, motors and electrical
control equipment. This had previously been supplied by
General Electric. Until 1939, each railroad’s order had
incorporated some individual variations - hence the
different designations - but EMD aimed to gain the maximum
benefits from production line assembly. To this end,
individual variations were discouraged. The first of the
standard series was the E6, which appeared in March 1939. By
February 1942, when production was halted by the War
Production Board, 118 more or less identical locomotives had
been built.43 " Tn 1939, EMD realised that what the
streamliner was doing for the express passenger trains
image, it could also do for the freight trains and with the
inherent flexibility of the diesel electric locomotive, a
true mixed traffic, i.e., freight or passenger locomotive,
was possible. Steam locomotives were hopelessly inflexible;
passenger locomotives cannot pull heavy freight trains and
freight engines run out of steam at 40 m.p.h. The resulting
F series locomotives were essenti%{%éimilar to the E series,
the main differences being mechaniéal (a single 16 cylinder
version of the 567 engine and a Bo-Bo wheel arrangement),
and a slight change in the nose profile. They retained a

streamlined ’monocoque’ or ’'carbody’ type construction, but

Tufnell, Railway Locomotives, P. 241

Whitehouse, Modern Locomotives, P. 49

14



were quite a bit shorter and lighter.%4

44 Hollingsworth, Modern Trains, P. 11
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6. POST WAR STREAMLINERS
A streamline is a line in a fluid such that at any
point in the fluid the tangent to the line is the
direction of the fluid’s velocity at that point.
From this, one can say that fluid flow in which
continuous streamlines can be drawn through the
fluid about a body is called Streamline Flow. The
practice of optimising the shape of a body so as to
promote streamline flow about e is called
Streamlining.%%
As a design principle, however, streamlining has acquired a
slightly different meaning. The first practical applications
of the new science of Aerodynamics appears to have been made
in the second half of the 19th Century, in an effort to get
heavier-than-air craft to fly and to make lighter-than-air
craft more controllable. It was the latter that appears to
ha%e had the most impact on the public’s imagination, In
1898, Alberto Santos-Dumont, flew the first of his series of
Airships over the Paris suburb of Neuilly-St.James. The 25
metre cigars became a familiar sight over Paris during the
following ten years.%® About the same time, Graf Ferdinand
von Zeppelin, built the first of his metal framed dirigible
airships. By 1914, the Zeppelin Company was operating

scheduled passenger services between major German Cities. In

Dainth, (Ed) Dictionary of Physical Sciences

Gallagher, An Tl1lustrated History of Aircraft, P. 31

16



T =

the late 1920’'s and early 1930’s, Zeppelins were the way to

travel long distances. They were fast, luxurious and had a
new image. They were aped everywhere, even by aeroplanes.
"Rocket Ships’ of the Flash Gordon era were Zeppelins with
flames and sparks. The name 'Zeppelin’ was very much
associated with innovative technology in the 1920's and

1930’s, as they were among the world leaders in the use of

aluminium.

Aluminium was unknown as an engineering material before the

: advent of cheap industrial electricity (c.1890), as it
\ Q‘ : ’ requires vast quantities of electricity for its
Egdhéigz:gc—é;}UlS.Air Forcé”éoioﬁrs) productiop.47 As a ’new’ material, it was seen as a panacea
i (in much the same way as carbon fibre is seen to-day). It

did not corrode or tarnish and had a bright silver

appearance. When aluminium powder was added to‘ d6§g) for

painting fabric surfaces on aircraft, it was féund to

prolong the life of the fabric.48 This was pretty neat, as
wood and fabric aeroplanes were instantly indistinguishable
from their hi-tech aluminium sisters. This bare metal
’Silver Dream Machine’ survived as a hi-tech image right
into the 1960’s. All this was in strong contrast to the soot
and grease, cast iron and steel, and general Christmas tree

appearance of a 1930 American Steam-hauled express train.

When improvements in aeroplanes, airport 1lighting and
41 Aluminium Ore is reduced by Electrolysis
48 Bell, U.S. Air Force Colours, 1926 - 1942, P. 28
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navigation equipment made commercial air transport a reality
in the early part of the 1930’s, forcing railways to
compete, they were quick to borrow the Zeppelin image. E.G.
Budd’s Burlington Zephyr was little more than an upturned

f
gondola, complete with hi-tech silver (stainless steel)

colouring.

The New York, New Haven and Hartford Railway, was very
conscious of the ’Vorsprung durch Technic'’ image and they

chose Zeppelin’s American licenﬁgg’é;Good Year, to design
and build their streamliner. Not‘bhiy did it have the name
(The Goodyear-Zeppelin Corporation) and the shape, it was
also made of the magic material, Aluminium. Perhaps because
of the functional no compromise background of the Zeppelin
S
idiom, trains styled in that manner lacked a sense of
character. 1In 1937 Raymond Lowey described the Goodyear
Comet as having ’an uninviting front end’ and the Zephyr'’s
appearance as ’'far from satisfactory’.%® In spite of this,
the tarnishing of the German image and the destruction of
the Hindenburg in 1937, - the Gondola form persisted into the
late 1940’s, though“maiﬁ1y~forhexport. A different sort of
front end treatment was chosen fér the Union Pacific’s City
of Salina. Iﬂ?%} more complicated front epd treatment

incorporated a large cooling air-intake belowuthe level of

the engineer’s positiﬁﬁﬁjl Initially, it bore a close
Lé&ey, Locomotive, P. 116
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resemblance to the Lockheed Vega, a record breaking aircraft
of the late 1920's, with its broad rounded nose and high

control position. ; Bulged shoulders of the locomotive echoed
//

the high wing of the Vega.

T

The original M-10,000 version of thgfﬁityhﬁqf Salina was

A

quickly replaced by the M-10,001 whicpxﬁeatﬁgga;mqge power,
more cars and slightly different ﬂdéefcontoéfé;ﬂq It was
felt'necessary to fit a much enlarged cow catcher, which did
not integrate particularly well'With'the-;ésﬁ.“-iﬁ 1936, EMD
(who had done the re-design work on the M-10,001 power car)
and Pullman Standard, built a mechanically identical train,
The Green Diamond for Illinois Central Railroad.5! Visually,
there was an attempt to integrate the cow-catcher with a new
slanting grill. The window arrangement also changed. The
panoramic arrangement was replaced by a front and sides,
automobile style. The split screen had been borrowed by the
automobile industry from the new generation of air-liners of
the mid 1930°'s. aForutheir own E Class, aléo of 1936, EMD

PR

removed the _éspliﬁglgiﬁtakes from the nose, further

integrated tﬁ%@doﬁ%datcher into the hood and replaced the

Sy
I’r{‘?;"_-

’:“ s A el _.' : . .
unicorn headlampiwith one buried in the hood. This form drew
heavily on the autgmobL%g@styling-of the day'_and was, in
turn, to influence the form of that industry’s output for

vt

the next 20 years;

Tufnell, Railway Locomotives, P. 238

Bush, Streamline Decade, P. 95
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The final change to this form came with EMD’s mixed traffic
F Class in 1939, when the headlight was given a raised
surround and the front of the body had its slope changed
from TOA\to 8%Af The rake on the windscreen remained at 70 .
This form was adopted for the E Class‘when production re-
started in 1945 and remained essentially; unchanged “until

production ceased in 1957 (F9) and 1963 (E9)52

The method of construction of the General Motors’
oo | T ¥

F’s owes a lot to the streamline ethfc.‘{ﬁuét{.épthe ideal
form has no unnecessary complications or additions (these

cause parasitic drag in aerodynamics) and ideal construction

should have no parasitic elements. By using the aerodynamic
skin of the locomotive as an element in the structure, it
becomes more than ’'nice’ cladding, it shares the loads. 1In
many ways, this is how the streamline steam locomotives of

the late 1930’s fell down. Their aerodynamic exteriors were
just cladding and contributed nothing to the function of the
locomotive. Norman Zapf claimed in his 1934 thesis that
streamlining a 75 m.p.h. passenger train would reduce drag
by 91%.53This could not, however, be put to much use, as
these large locomotives (up to 400 tons) were already speed
limited by the rails they ran on. The extra weight of the

cladding gquite often disimproved performance over slopes

Hollingsworth, Modern Trains, p. 11 - 27

Zapf, Streamlining a Locomotive, (Streamline Decade P.69)
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exterior panelling was removable and a walkway was provided
along the exterior on each side. Visibility was much
improved by the new narrow body, allowing the engines to be
driven either way (initially, it was normal for them to be
driven ’engine forward’ steam fashion, but drivers soon
realised that visibility, and therefore safety, w%gfimpro<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>