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Establishment and Introduction
1 of the Japanese National Railways

1-1 Purpose of Lecture

Hello, everyone. I'm Chaisung Lim, the lecturer of this course, <Modern and Contemporary
History of East Asia through Railways>. I'm glad to have you in my lecture.

Since it's the first lecture, | will briefly introduce myself. I'm a researcher studying modern
and contemporary East Asian economic history. | got my doctoral degree with the
dissertation on the history of railways, and I'm still doing research on the railways of Joseon,
Taiwan, China, Sakhalin and Japan. Like railways, postal service and other government
monopolies conducted by the state before, and their laborers, labor-management relations,
laborers’ hygiene, their food and nutrition are also within the scope of my interest.

As you can see in the title of this course, | will discuss, through railways, the history of
East Asia, not of a single country. If you ask, “When did modern railroad appear in Korean
history?”. Although there could be a little controversial considering the planning of railway
business, the answer will be the beginning of the operation of the Gyeongin Railway in 1899.
| wish it had been Korean government or businessmen that independently constructed and
operated the railroad then, but it was actually a Japanese statutory company, and the
Trans-Korean railway was built in haste during the Russo-Japanese War and functioned as
leverage that accelerated the colonization of Joseon.

Railways were the integration of highly advanced technologies at that time, and the
representative infrastructure that symbolized coloniality as well as modernity. That's why
Asada Kyoji, the eminent Japanese researcher of colonial history, said that railroad is one of
the three pillars for economical domination of colonies, the other two being land and finance.

BN G P AN NN RRRERRERERRRREE



MZ g

SEQUL NATIONAL UNIVERSITY

Thus, as this picture shows, East Asian railways are in close relation with imperialist
expansion of Japan, including the Sino-Japanese War, the Russo-Japanese War, the Manchurian
Incident, the Second Sino-Japanese War, and the Pacific War. And even after the Japanese
colonial rule was over, throughout the historical process of the construction of new states
and two other tragic incidents of the Chinese Civil War and the Korean War. The railways
served as the foundation that supported, in terms of logistics, the formation of national
economy and economic development in many countries of East Asia.

Therefore, this course does not confine itself within a history of a single nation, but it
reviews the process of developing railway business in the Korean peninsula with the
framework of East Asia.

This course is made up of three parts. Part one deals with the development of the
Imperial Government Railways of Japan and its revision after the war, and part two is going
to deal with reorganization of railways in the Korean peninsula after liberation. Part three will
explore the renaissance and progress of Korean railways and discuss the prospect of East
Asian railways.

The theme of the first lecture of part one is ‘Establishment and Introduction of the
Japanese National Railways (JNR), in which we will look at how railways were born, and what
characteristics they had in terms of world history.

Because in East Asia, it was Japan that actively embraced railway industry, the cutting-edge
technology at that time, localized it and used it to rule Taiwan, Joseon, Manchuria, Sakhalin
and mainland China, we're going to look at the railways of Japan first. We will examine how
Japan acquired world-class railway technology at that time, and how it responded to the
impact of the Great Depression and managed wartime transportation after the Second
Sino-Japanese War broke out.

The second lecture is about ‘Establishment and Operation of the Taiwanese National
Railways in Colonial Period,” which will explore how Japan built and operated railways in
Taiwan, which it took possession of as a result of the Sino-Japanese War.
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Taiwan became the first gaichi, the exterior territory, the first colony of Japanese
imperialism 15 years prior to Joseon. Therefore, examining the establishment and operation
of Taiwanese National Railways as colonial railways seems to be a good course of action
since it can be compared with the railway industry in colonial Joseon. Especially, as Taiwan is
in the subtropical zone, and its underlined role was the base for southward conquest of
Japanese imperialism, it is important to examine how this was reflected in railway
management.

In the third lecture, of which the theme is ‘Formation of the Korean National Railways in
Colonial Period and its Technological Characteristics,” we will look at the changes in railroad
construction during the colonization of Joseon and Japanese colonial rule.

From the viewpoint of the Japanese archipelago, the Korean National Railways served as a
bridge connecting to the Eurasian continent, so it was built and operated in close relationship
with the continental policy of the Japanese government and its army. As such, it is closely
related to World War |, the Manchurian Incident, the Second Sino-Japanese War, and the
Pacific War.

The fourth lecture will be held under the theme of "Establishment and Management of
Mantetsu, a Japanese Version of East India Company’. The South Manchuria Railway,
abbreviated as Mantetsu, was established as the Russo-Japanese War broke out, like the
Korean National Railways, and became the mainstay of Japan's continental policy.

In particular, it reached a high level of technology and was excellently managed, and based
on this profitability, it carried out various projects such as hospitals, schools, water and
sewage, libraries, and agricultural improvements, serving as a local government. Moreover, the
Mantetsu Research Department actually served as a brain for establishing Manchukuo after
the Manchurian Incident.
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The fifth lecture is titled the ‘Operation of the Occupied Railways in the Chinese
Continent: the North China Transportation Company. The North China Transportation
Company is a railway company founded with the occupied railways in China operated by
Mantetsu after the outbreak of the Second Sino-Japanese War.

Naturally, even after the establishment of the company, its relationship with Mantetsu
remained strong, and in fact, it received a lot of support just like a subsidiary of Mantetsu.
However, aggravation in war situation brought crisis to railway operation until its breaking
point, and in anticipation of a U.S. military landing, the Japanese military started to intervene
strongly.

The sixth lecture is titled ‘Wartime Mobilization of the Korean National Railways,’ and we
will look at how railways were mobilized as the most advanced route for the Japanese
Empire in Joseon after the outbreak of the Second Sino-Japanese War, and how it
transformed the company's internal human composition and railway operation.

We will talk about the Lugou Bridge Incident and its development into war, and how the
Kantokuen, the Kwantung Army Special Maneuvers, as the first step of the war against the
Soviet Union, affected the control and plan of the railway transportation.

And then we'll discuss the collapse of marine transport capability after a series of losses of
ships during the Pacific War and its impact on the railway operation in the Korean Peninsula,
and further examine what changes were made in the transportation of East Asian rail
transport.

The theme of the seventh lecture is the ‘Postwar Reorganization of East Asian Railways.
The defeat of Japan led to the collapse of the Imperial Government Railways of Japan in
Taiwan, Joseon, China, and Sakhalin. The railways could have been subject to immediate and

independent operation of local people, but in fact, they never were. At that time, the railway
industry was not an easily accessible technology system.
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In addition, the Soviet Union militarily stepped in just before Japan's defeat and occupied
Manchuria and northern Huabei as well as North Korea, which brought huge change to the
postwar order. Therefore, | would like to focus on the conflict within China and see how the
Chinese railways, which had been operated by the North China Transportation Company and
Mantetsu, were requisitioned and changed during the Chinese Civil War.

Part 2, ‘Reorganization of Railways on the Korean Peninsula after Liberation,” starts with
the eighth lecture, of which the theme is 'Railway Reorganization and Operation in North
Korea after Liberation.’

The reorganization of railways at this time tells us that it was done systematically in
relation to the creation of the state under the leadership of the Soviet army and the Korean
Workers' Party. The headquarters and procurement department of management resources for
railway operation were in Seoul, which posed more serious problems to North Korean railways
than those of South Korea, and they tried to overcome this through the support of the
Soviet army and the Japanese remainers.

However, it is well known that, in North Korea, too, the construction of the new state was
accompanied by widespread violence, and it was also the case in railway operation, which
was accompanied by socialist transformation. The emphasis on transportation control, along
with the establishment of a rationing system, suggests that North Korea has more continuity
with the wartime railway operations during the colonial period than South Korea does.

On the other hand, in the ninth lecture, under the theme of ‘Reorganization of the Korean
Railway after Liberation, we will look at how the Japanese-run railways became the vestige
of colonialism and were reorganized in liberated South Korea, after Japanese imperialism lost
in World War I
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The main idea is that the railroad was reorganized into the Department of Transportation
or the Ministry of Transport of the United States Army Military Government in Korea
(USAMGIK), but unlike China and North Korea, Korean rail workers struggled to operate it
independently in the field. So it was impossible to appropriate Japanese manpower, which
resulted in the U.S. military railway units' intervention and gradual transfer of railway
management, which in turn made it possible for Koreans to operate independently. However,
it should be noted that this reorganization process was not done without violence, and the
railroad became a major storm in the reorganization of Korean economy after liberation.

Part 3 deals with the revival and development of Korean railways and begins with the
tenth lecture titled ‘Korea Railroad and the Five-year Plan for Industrial Recovery,” which will
explore how Korean government, after establishment, implemented the railway restoration
project to build a viable economy.

Although it was possible for Koreans to operate the railway independently by fostering
operation and management capability step by step, they still had to procure fuel coal, railway
vehicles, and related parts for renewal of old facilities and routine operation from without.
Further, to supply energy in Korea, they needed to construct industrial railways for
transportation from coal fields in Gangwon-do to consumption areas. We'll take a look at
how this railway restoration plan was established and carried out with the ECA aid from the
United States.

In the eleventh lecture, under the title of the ‘Korean War and Railway Mobilization,” we
will look at how the existing railway recovery plan was suspended at once at the outbreak of
the Korean War, and how the Korean Railroad was mobilized for the war.
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In the urgency of the war, the right to operate the railway was delegated to the UN
Forces by the Korean government, and the Korea Railroad was managed under the direction
of the U.S. Third Transportation Military Railway Service. As a result, railway transportation
was integrated into operational transportation, and not only was it provided with various
railway supplies under the U.S. military supply system, but it was also an opportunity for
Korea Railroad workers to experience the operation of diesel locomotives of the U.S. military.
As the war situation reversed, it could operate occupied railways in North Korea, and when
the battlefront went into a stalemate, it expanded general operations and contributed to
stabilizing people's livelihoods.

Lastly, the 12" lecture, under the theme of ‘Development of the Korea National Railroad
under the Armistice and Prospects of East Asian Railways,” deals with how the Korea Railroad
restored its facilities and modernized the power source to resolve various problems in
management since the mid-1950s.

When the right to operate the railway was returned to the Korean government, the Korea
Railroad was temporarily faced with severe budget constraints as it was unable to receive
direct support from the U.S. military, and a management crisis came as fare increase was
hardly possible due to the low price policy.

This was solved by modernization of power source, which brought an opportunity for
railway transport capacity to exceed that of the colonial period. In addition, I will present my
view about the future of East Asian railways including Korean railways.

In this way, in order to understand the development of Korean railways historically in the
context of East Asian railways, first | would like to focus on how railways were introduced
and developed in Japan.
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After the Meiji Restoration, Japan accepted many technologies from the West and realized
modern economic growth. It is widely known that Japan had a sudden corporate rise in the
fields of spinning, filature, and railways, and that heavy chemical industries developed through
the Industrial Revolution and the First World War. This was possible, of course, mainly
because of the transfer of foreign technology to Japan, but the ability formed in Japan to
absorb this technology was also indispensable to achieve this.

In this situation, one of the most representative examples of the Industrial Revolution was
the railroad.

As shown in the picture, after horse-powered s first appeared, railways emerged as a
modern means of transportation, replacing the power with steam engines used in mining and
other industries. The world's first railway company was the Stockton & Darlington Railway,
which began to provide transport services in northeastern England, in 1825, with steam
engine towing. At that time, railways were cutting-edge technology. That's why there was a
huge gap between those who had skills and those who did not. Through this gap, the
imperialist powers in modern world history secured colonies.

As Daniel R Headrick points out, among many important events of the 19th century, one
thing that caused groundbreaking changes in the world was the advancement of industrial
technology and its influence, and the other was the dominance and exploitation of Africa and
Asia by Europe. And this is what Japan did in East Asia. It introduced from abroad the
locomotives, railway factory equipment and various other parts which were the assembly of
high-end technologies of the time, thus disseminating the technology embodied in the railway
operation skills. Based on this, Japan was able to build its own technology system.

Currently, JR, the successor to the Japanese National Railways (JNR), is showing a high
level of technology worldwide in terms of operational punctuality and the ability to efficiently
perform repair work. These characteristics of state-owned railways was also noticed in the
first half of the 20th century.
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In this regard, Yamada Moritaro criticized that the strictness of control, as exceeding the
world-class level and being a global model in accuracy of train punctuality, was to ensure
that the diagram, a timetable that combines various tasks, was ready to respond promptly to
military transport. Shima Yasuhiko also identified JNR as a poor type of railway that saved
capital through a labor-centered transportation organization that emphasized labor intensity.

These ideas were widely accepted in the past, and Oshima Fujitaro criticized that the
operation of the National Railways was managed by monopoly capital accumulated at the
expense of general commercial transactions, shippers’ equipment, and management of
carriers, and at the heart of its technology lied the sense and tricks of the National Railways
staff. Shigemori Akira believed that the technology level of Japanese National Railways was
very low compared to that of the United States, and pointed out that it was more
dependent on the high level of skills and workmanship than on technology.

These discussions are based on the experience of a losing war and contains critical
message of wartime transportation, but to take note of Ulmer's idea, that you can achieve
efficiency with additional rail investment and labor input, | think that JNR's operating system
has room for some evaluation, and in that point it has universality as a system of
technology.

Although it was clear that technology was introduced from Britain and the United States in
terms of vehicle repair, it was the product of the inner development chosen at the shortage
of railway vehicles that raised the operating technology to the world level. And this became
significantly effective as the resource constraints intensified during the war. But it was not
an intended outcome in itself, but a contextual one that was created under the extremely
special condition of World War II.

So far, we have examined the significance of the Japanese National Railways in terms of
history of technology. In the next session, we will explore the process of establishing the
state-owned railways and restrictions on railway investment.
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) Establishment of National Railways
and Restrictions on Railway Investment

Hello, students.

In the last session, we looked at the significance of the Japanese National Railways (JNR)
in terms of history of technology. In this session, we will look at the establishment of the
state-owned railways and the restrictions on railway investment.

In East Asia, Japan was the country that built its own railways, created a unified national
network, and developed it. Let me first explain how railways started in Japan.

Japan's first railway line was between Shinbashi, Tokyo and Yokohama, opened in 1872, but
as the country was mountainous and poor, the international standard track of 1,435mm was
not chosen this time, and instead the 1,067mm narrow-gauge railway was applied, which had
been adopted in the British colonies of South Africa and New Zealand at the time.

The railway was constructed as a public railroad at the beginning, but due to increased
financial burden of the Meiji government while creating modern state apparatus, private
companies such as Nippon Railway were allowed to construct railways, and their operating
lines became twice as many as public ones by 1906.

The nationwide railway network including public ones was operated separately by private
railways, including Nippon, Sanyou, Kansai, Kyushu, and Hokkaido coal mines. While most
private railways introduced technology from Britain, the birthplace of railways, Kyushu Railway
introduced technology from Germany, and Hokkaido Coal Mine from the United States. After
the Meiji Restoration, the modernization of general systems in Japan and the introduction of
new technologies were largely done by foreign experts hired by the government.
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Railways were no exception, mainly guided by British engineers. The first hired foreigners
were Edmund Morel, the first president of the construction, who came to Japan in 1870,
John Diack, the head of the construction, John England, and Charles Shepherd, and so on.
The number grew and reached 115 by 1884. And after John McDonald, who remained last to
guide the locomotive driving skills, was fired in 1901, all foreigners hired by the government
as railway engineers were gone.

After facing financial difficulties in 1890 recession, private railways submitted ‘Proposals for
State Ownership of Railways through the Tokyo and the Kyoto Chamber of Commerce and
Industry, asking the Japanese government to buy, or nationalize, railways. Meanwhile, railway
officials and the army also insisted on nationalizing railways based on military perspective and
rationalization of railway transportation. The railway officials submitted ‘An Opinion on
Tackling Railways' in 1891, and proposed that the state operate the main network as a
state-run under the Railway Construction Act and to this end declare the state's right to buy
private railways.

The Army requested double-tracking of the Tokaido line after the Sino-Japanese War, broad
gauge rebuilding, revision of the Railway Construction Act, and in the same vein,
nationalization of the railways. Here, broad gauge rebuilding means that they requested to
replace the previously built narrow gauge railway with one that conformed to the
international standard to strengthen its transport capacity. As a result, in 1900, the bill on
nationalization of railways and the purchase of private railways could be submitted, although
it did not reach the resolution by the Imperial Diet.

In this circumstance the Russo-Japanese War broke out, and the operation of vehicles, the
connection of crew, and the calculation of connection fees became complicated, and it
became an urgent issue that the state operate major lines. ‘Overview of the Purpose of
Railway Nationalization' and ‘Important Points in Survey for Private Railways Purchase’ were
set up, and 17 private railways were purchased from 1906 to 1907 through the enactment
of the Railway Nationalization Act as part of the postwar arrangement of the Russo-Japanese
War.
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If you look at the picture, the private railway network from Hokkaido to Honshu through
Shikoku and Kyushu became state-owned and was integrated into the main network still used
today. As a result, established by enormous state capital, state-owned railways in Japan
reached 7,152 kilometers and had a nationwide network that by far exceeded 718 kilometers
of private railways, and began transportation under a unified plan at the end of 1907.

However, since each railway had its own operating system, the National Railways had to
face tons of problems that had to be solved from the moment it actually started to operate.
There were not only differences in specifications such as rail weight, laying method, and
auxiliary equipment, but also many problems in railway vehicles. For example, there were as
many as 177 types of locomotives.

Therefore, nationalization posed the issue of standardizing different railway facilities and
transportation systems as an urgent task. If you look at the details, the problems were not
just technical ones, but of the entire operation of the National Railways.

First, they had to standardize structures such as tracks and stations, as well as equipment
such as vehicles. Secondly, they wanted to unify man power through the company familism,
the cooperative, and reorganization of the railway teaching centers. Thirdly, the unification of
various systems.

They had to unify the train plans, operation methods, and fare systems. As pointed out in
the document ‘Overview of the Purpose of Railway Nationalization' at the time,
transportation communication, fare reduction, equipment standardization, total cost reduction,
transportation cost reduction, facility constraints, supplies saving, and driving convenience
would be achieved through this. This means that the foundation for local improvement to
spread throughout the national railway system was laid.

The head of the Railway Institute, Shinpei Goto, and others asked the government not only
the standardization of railway facilities but also the implementation of the broad gauge
rebuilding, emphasizing the military and economic significance of replacing the narrow gauge
into an international standard gauge.
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This was submitted to the 27th Imperial Diet and the Broad Gauge Railroad Reconstruction
Preparation Committee was established in 1911. But in 1913, Prime Minister Takashi Hara,
who emphasized the construction of the new railway rather than the broad gauge
reconstruction, and who was also holding the position of the head of the Railway Institute,
suspended the plan. Instead, the seven-year plan for construction and improvement of
railways was adopted in 1915.

The project, which was based on the transportation performance until 1914, was aimed at
extending the railway for future development of the country while improving the existing lines
to cope with the increase in passengers and cargo.

Three-quarters of the planned investment of 40 to 50 million yen per year was to cover
the cost of double-tracking the Sanyo, Kyushu, and Tohoku Lines, grading the steep slope of
Hakone and Mt. Ousaka on the East Sea Line, expanding major stations, replacing bridges
and rails, and increasing vehicles.

World War | broke out against this background, and the volume of transportation increased
rapidly as shown in this picture, which caused a surge of cargo that could not be
transported.

The sudden increase of freight congestion resulted from several reasons. First, commercial
transactions increased due to economic growth after World War I. Second, due to the
shortage of ships, part of the cargo previously shipped by sea had to be transported by rail.
Third, the supply of freight cars and locomotives was insufficient. Fourth, prices and wages
were not balanced, resulting in a shortage of labor. Fifth, there were constant accidents such
as train overturning, collisions, and delays. Sixth, due to the incomplete tracks and connection
facilities, it was impossible to avoid poor schedule, and the unification of transportation was

still insufficient.
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On the other hand, because the war prevented investment goods from being imported
from Europe, and the prices of machinery, steel, etc. soared, the investments that were
proposed in the seven-year plan were no longer viable.

In addition, it is also necessary to note that the price of labor and coal, the input factor of
state-owned railways, soared along with investment goods, while the price of transportation
services, the output factor, was suppressed. In other words, despite the rapid increase in
transportation and rising prices and wages, railway fares were not adjusted quickly enough.
As a result, the profitability of the National Railways deteriorated rapidly, making it difficult to
make large-scale railway investments from the perspective of internal financing. Eventually, to
prevent aggravation of the National Railways management, a 25% increase in passenger fares
was made in July, 1918, and again in February, 1920, a 27% increase in passenger fares for
third-class passengers and about 40% for first- and second-class passengers were made.
Slightly later, in September, 1918 and January, 1921, freight fares were also increased with
an average of 20% and 28%, respectively,

In this session, we looked at the beginning of the railway industry in Japan, the
establishment of the National Railways, and the subsequent integration of railway operations.
Although there was a movement to broad gauge rebuilding at the time, it was not realized
due to the political calculations to secure a support base within party politics. This, in the
long run, led to the poor transportation capacity of JNR.

In the next session, we will examine how the operation of the National Railways achieved
transportation efficiency to respond to restrictions on railway investment.
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1-3 Operation of the National Railways and Transportation Efficiency

Hello, everyone.

In the last session, we looked at the beginning of the railway industry in Japan, the
establishment of the National Railways, and the subsequent integration of railway operations.
In this session, we will examine the operation of the National Railways and transportation
efficiency.

As Japan went through the Russo-Japanese War, it pushed ahead the nationalization of
railways in order to unify the nationwide railway networks. Since then, in order to integrate
different operations, the Seven-year Railway Construction and Improvement Plan was adopted,
attempting the unification of standards and personnel reform, but it was not carried out as
planned during World War I. Now, let's explore what measures the National Railways prepared
to cope with this.

Under these conditions, efficient use of existing facilities was the only option left to meet
the increased transport demand during the First World War. In Japan, the key to this
efficiency was vehicle operation. Because of the limited capacity of rail transport, they had to
increase the frequency of operation on limited tracks in order to increase the volume of
transportation.

Increased frequency is bound to lead directly to the question of how to operate a vehicle
made up of a locomotive and carriages skilfully. Therefore, the National Railways tried to use
the insufficient vehicles efficiently by increasing the repair and dispatch capabilities.

First, let's look at the capability to repair railway vehicles. Before the nationalization, they
learned the railroad repair method from Britain, where each railway had a major industrial
plant and was not only repairing, but also building their vehicles themselves.




MZ g

SEQUL NATIONAL UNIVERSITY

However, after the nationalization, Koto Shinhei of the Railway Institute, and Nagashima
Anjiro, the director of the Engineering Department, decided to manufacture the vehicles at a
private factory outside the Institute and attempted to localize the vehicles, and made the
factories within the National Railways for repairs only.

Therefore, while clearing the small factories in the acquired railroad companies, they set
the basic policy of the factory to relocate it considering the factory layout in the future, and
adopted the standard design of railway vehicles to reduce the number of types and facilitate
their repairs.

Nagagishiyama Kenji and others, who worked at the Yokkaichi plant of JNR, inspected the
Genji plant of Chicago & North Western Railway in the U.S. and decided to introduce the U.S.
locomotive repair technology to the Railway Institute after observing that it took only seven
to ten days to repair one locomotive according to the plant schedule.

As a result, first, they implemented a preventive repair system and prepared a vehicle
history, a reception area system, and a factory report. Second, they started inventory
management to produce and retain spare products. Third, the repair work process was
managed according to a master schedule, so that the entire repair jobs could be done
simultaneously and in parallel at each workshop. Fourth, in individual work, a division system
was implemented to replace the existing internal contracting system. In other words, the
factory was able to direct the details of the work. Fifth, along with this improvement of work
method, a wage system as an incentive was established to enable wage payment by the
workload, thereby improving labor productivity.

As shown in the picture, factory stay, that is, the number of days needed for general and

partial repairs in the factory, for all the locomotives, carriages, and freight cars drastically
decreased from the 1910s to the 1920s.
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Next, let's look at how the dispatch skill was obtained, focusing on freight cars. Even if a
nationwide network was formed by nationalization of railways, a unified allocation plan was
not established yet, and it was said that because the technology at that time did not make
possible to follow orders from the headquarters of the National Railways and local railway
authorities simultaneously, people competed for a freight car with personal ability and
strategy, where able people won. All they did to address this was only a transportation
meeting held at the headquarters of the National Railways at the end of each year to
determine the number of freight cars held per day throughout the year, so the rest were
dispatched just with the knack out of long experience.

Then, Takeshima Shintaro from Nippon Railway, a former private railway, tried to overcome
the ‘dispatch by knack’ by conducting planned dispatch at the Eastern Railway Management
Bureau in 1910. Every 10 days, the number of vehicles, the number of vehicles in use, and
the number of transportation vehicles were assessed by each transportation office, and the
unified operation of freight cars was attepmted based on this assessment. This established
the foundation of the system for planned common operation of freight cars, and the
outcome was embodied in February 1913 as the delivery regulations for freight cars and
their accessories.

In 1917, 400,000 tons of cargo congestion was causing complaints from shippers.
After Takeshima Shintaro was assigned to the Cargo Department of the Transportation
Bureau in the Railway Institute, a nationwide dispatch plan was implemented. In railway
transportation, the dispatch department has a great influence on the transportation of cargo,
just like the staff officer's tactics under wartime controls the fate of the entire army.

Therefore, the headquarters of the Railway Institute, which was the central department, as
well as each management bureau or transportation office, selected outstanding individuals to
be in charge of the dispatch work. This was the ‘creation of the dispatch function.” Thus, in
April 1919, the regulations on the operation procedure of freight cars and freight car
accessories were established. In the picture, we can seen that the freight car operation
efficiency increased in the late 1910s and the number of train operations were also
increased.
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In May 1920, when the Railway Institute was elevated to the Ministry of Railways,
Department of Dispatch was newly formed in the Transportation Bureau. Nakayama Ryukichi,
who had one year of dispatch experience as the chief of freight and dispatch section at the
Department of Transportation of the Moji Railway Management Bureau, was appointed as the
head of the department, bringing about the ‘innovation in dispatch.” Regarding the problem
of Takeshima dispatch, Nakayama thought the headquarters aimed to maintain the current
quota of freight cars assigned to each Railway Bureau.

He criticized that it was very difficult just to maintain the current average number of cars,
and since the fluctuation of freight cars at that time was already at a serious level, it was
inevitable to deal with it afterwards, making it impossible to adjust the number of cars in
advance. That is, the fluctuation of freight cars made it impossible to avoid stays and idlers
of freight cars. So he suggested that they take appropriate measures regarding the number
of freight cars ready to leave, which caused the fluctuation, and devise preventive measures
through loading methods of freight cars for each direction.

His ideas enabled the National Railways to overcome seasonal fluctuations in cargo
shipments and uneven spatial distribution of freight cars. Furthermore, in 1921, telephones
only for transportation were installed, and in 1924, a system for daily on-time calls was
established. In June 1925, the freight forwarding procedures were enacted by incorporating
related regulations, allowing the dispatch system to be more systematized. This process of
streamlining rail transportation was not limited within the National Railways, but was also
implemented for small carriers on both ends of rail transportation.

In the following table, compared to western rail companies, Japan had the second highest
number of employees per 1km of commercial line after the UK, and the second highest
labor productivity, the 1km per employee, following the United States. Also, in terms of
vehicles, Japan had the highest volume of transportation per locomotive, and the second
highest volume per passenger or freight car after the United States. In other words, JNR was
highly efficient even on the international level.
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In this session, we looked at the process of JNR achieving efficiency in railway operations
while railway investment became limited, focusing on repair and dispatch.

Next session, we will look at how the National Railways responded to the Great Depression,
when the global economy contracted rapidly.
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1-4 Impact of the Great Depression and Railway Investment

Hello, students.

In the last session, we looked at the process of the Japanese National Railways
(JNR) achieving efficiency in railway operations while railway investment became
limited, focusing on repair and dispatch.

In this session, we will look at how the National Railways responded to the Great
Depression, when the global economy contracted rapidly.

Just as the global economy faced serious difficulties due to the Corona Pandemic,
the Great Depression, which began on October 24, 1929, on Black Thursday,
brought about a serious recession for JNR that we are looking at today.

Japanese economy was already in the middle of a long-term recession in the
1920s. After the end of World War |, the postwar recession occurred around 1920,
and a series of disasters, including the Great Kanto Earthquake and the financial
depression followed. On the other hand, active railway investment was made as
shown in the picture, with the price of investment goods stabilized and the
management of the National Railways improved.

In particular, JNR began a railway improvement project that aimed to increase
transportation capacity by double-tracking the mainline, grading the rapid slopes and
curved sections, installing short-circuit lines to reduce existing routes, replacing rails
with heavy ones, separating passenger and cargo handling, and separating and

expanding marshaling yards for passenger and freight cars. At the same time,
reflecting urbanization in the 1920s, it started the electrification project of railways,
beginning with Tokyo.
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Furthermore, the security of train operations was strengthened by improving the
signal security methods and using the command phone. Especially, active increase in
the number of railway vehicles greatly relieved the serious shortage of vehicles
during World War I. However, when the Great Depression broke out in 1929 and
afflicted Japan nationwide, the management of the National Railways was also
devastated.

The major freight reductions of the National Railways included more than one
million tons of gravel and coal, more than half a million tons of wood and stone,
and more than 150,000 tons of cement and bricks, which indicates there was
major business contraction in fuel and construction. In addition, there was a
decrease in transportation in daily staples such as rice, sugar, and flour. As you can
see from the table, not only the impact of the Great Depression, but also the
competitiveness of automobile transportation industry in the market caused
pressure to the cargo transportation of the National Railways.

If you look at the graph of the rate of profit, you can see that it didn't go
negative during the Great Depression, but it did drop sharply from the level of the
1920s until 1932 when the rate turned back to the trend of recovering. Faced with
this deterioration in management, JNR came up with various ideas to secure freight
revenue and cut spending. Let's take a look at the measures taken to increase
earnings.

First of all, thorough service improvement in passenger transport was made
during this period. During the recession, the National Railways established a limited
express 'Tsubame' in 1931, improved train speed near Tokyo and Osaka, and tried
to counter the automobile transportation industry by increasing the frequency of
operation and operating gasoline-powered vehicles in the provinces. Through this
responses, they were able to provide transportation services suitable for local
community.
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n terms of manufacturing new passenger cars, bogies were introduced to
semi-solidify the vehicles to enhance ride comfort and safety.lt sought to attract
passengers by operating temporary or special trains to tourist attractions, selling
snacks and beverage in cars, and supplying third-class beds. In terms of fare
system, passengers of temporary and special trains received a discount with group
fares, while other passengers were also offered various discount tickets such as
sightseeing tickets, discount pass tickets, seasonal tickets, family tickets, and
Hokkaido and Kyushu excursion tickets.

Next, for freight transportation, it strived to improve services since 1930, through
the manufacture of specialized freight cars, bogie freight cars, and container use. In
terms of transportation system, it created the Council for Increasing Revenue within
the Ministry of Railways in February 1930, to decide on fare discounts and fight
against the entry of automobiles and motorsailers. Reflecting the growing demand
for a reduction in railway fares along with the reduction in prices, it implemented a
fare-specific discount system, including a discount of less than 20%.

In May 1930, it decided on the freight rate for export cargo by establishing an
after-sale discount rule. In October of the same vyear, it renewed the special
small-scale cargo collection contract and renamed the special small-scale handling
system to 'parcel delivery system' to reduce fares and rationalize transportation
consignment fees.

Especially, in response to the downsizing transaction unit during the recession, it re
implemented ton handling in April 1930, but in January 1932, it lowered the
minimum tonnage for fare calculation to 10 tons in cases where certain cargoes
were loaded into a 15-ton box car, to meet the demand of the transportation
market.
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As a merchant that sells transportation services as a commodity rather than a
state agency, the National Railways actively sought measures to induce cargo. For
example, on August 1, 1932, the Nagoya Railway Bureau presented 'ideas on the
measures to prevent decrease of revenue' and launched a campaign to encourage
transport workers in the jurisdiction to the streets and attract shipment, with the
goal of increasing the total revenue of the jurisdiction by 5%.

In particular, in early 1933, a cargo attraction meeting was held to review and
decide on the fundamental policy of attracting cargo, product sales arrangement,
industrial survey within the 'sphere of influence,' cooperation with designated
offices and local railways, research on its counter agencies, measures to attract
cocoons, whose fare was very profitable, thorough cargo handling timeline,
interpretation and application of cargo transportation rules and ratings, etc. As a
result, the Committee for Attracting Freight, which included designated carriers, was
organized at each station, inducement logs were made and recorded, inducement
performance reports were submitted daily, and the inducement news was compiled
both at the headquarters and the transportation offices.

While promoting the increase of revenue in this way, the National Railways tried
to curb their expenditures from 1930 to 1933 at a level of less than 445,470 yen
of 1929. To explain the accounting at that time, expenditures were set under the
titles of general affairs, sales, operation, track reinforcement, engineering, and other.
This was departmental expenditure, and there was no place for interest or
depreciation, which made it difficult to grasp railway management.

So | estimated it again by dividing it into wages, interest, depreciation, fuel, and
other, as you can see in the table. As for Japan, the estimation is not mine, but |
made a slight correction to the one made by Minami Ryoshin. Judging from this,
the proportion of wages and interest payments increased, while depreciation, fuel
and other costs decreased.
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In terms of wage increase, the number of employees did reduce from 210,883 in
1928 to 198,678 in 1931, and in May 1931, the salary was cut for the fourth
grade of the board officers or higher, but the savings were not significant since
payment per person increased. Although a salary reduction plan was prepared by
the Ministry of Railways, could not be realized due to fierce opposition from the
employees, who resolved to take actions such as 'the resignation of all railway
personnel." This was believed to bring a difference between 4 to 5 million yen on
the financial plan.

What | would like to highlight in particular is that capital stock was not formed
much during the Great Depression, when it comes to curbing the depreciation cost.
To explain the capital stock, depreciation cost was not set at the time, so if you
use construction or business investment cost, the accumulated value of the
investment will be overestimated.

And because they adopted book value instead of market value, we can
underestimate the value if we use it as it is. In this respect, the railway investment
deflator, or simply by reflecting prices and subtracting depreciation cost, can
accurately identify the value of railway assets.

In the following picture, the growth rate of capital stock, which was around 5% a
year in the 1920s, was again below 3% after the Great Depression despite the
increase of revenue growth rate, and it became less than 2% after the Second
Sino-Japanese War broke out.

It is indisputable that equipment investment was suppressed due to a severe
shortage of materials and labor during the war, but in the first half of the 1930s,
JNR procured significant amount of their investment fund, 40 to 50 percent of it,
from operating revenue, which shows that the deterioration of the balance during
the Great Depression brought about a pattern of restraining investment.
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In this way, thanks to efforts to attract cargo, cost reduction or control, and
economic recovery from the recession, the management of the National Railways
was able to avoid financial crisis.

In the process, we could figure out that railway investment was restrained
because the National Railways gained some margin on its transport capacity.

Next time, we will examine what happened to JNR when the Second
Sino-Japanese War broke out.
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1-5 Wartime Mobilization and Land-based Transportation

Hello, Students. Last session, we looked at how the Japanese National Railways
(UNR) responded to the Great Depression, when the global economy rapidly
contracted. In this session, we will examine the wartime mobilization and land-based
operation.

Since the Ukrainian war broke out, logistics, which did not usually get much
attention, has become more important than anything else. And rail transportation is
the mainstay of it even in the 21st century. With this in mind, we will examine
what the wartime mobilization of railways was like in Japan during the Second
Sino-Japanese War.

With the outbreak of the Second Sino-Japanese War, the mobilization of JNR was
decided. The army moved from Japan to North China via the Korean Peninsula and
Manchuria, and it moved directly from Japan to South China by ship. Of course,
even before the war, there was an annual operational transport plan made by the
National Railways together with the Army. But it was just a broad-brush plan, and
the details were drawn up by the troops which were ordered to be mobilized, and
carried out under the First Railroad Line Division Headquarters.

About 160,000 troops, 45,000 military horses, and other military supplies of huge
amount were transported in three shipments for about two months. The
implementation of such mobilized transportation caused transportation crisis, which
inevitably led to control of transportation during military transport, and restricted

the transport of group passengers and general civilian cargo.
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Moreover, this wartime mobilization of JNR was not limited to military
transportation within Japan, but many experienced workers and vehicles were
moved to restore and operate the occupied railways in China. More than 300
locomotives and nearly 2,000 freight cars and other equipment were transferred at
the request of the 'Imperial General Headquarters,' Japan's war headquarters, which
put more pressure to the already insufficient rail transportation capacity within
Japan.

Demand for rail transport increased, let alone stabilized, even after the large-scale
intensive military transportation was completed. In terms of passenger transport, the
military transportation, travel to and from the continent, transportation of
organizations related to the war operation such as Youth Volunteer Corps, and
factory commuters from the city centers increased due to the expansion of the war
and the development of the wartime economy. cargo-centered policy prevented the
distribution of sufficient transportation capacity to passenger transport, and there
was significant aggravation of congestion within passenger cars without a doubt.

The pattern of railway investment changed during the Great Depression and the
scale of investment was reduced, so it was not possible to respond flexibly to the
increase in transportation demand during the war.order to overcome this
transportation crisis, along with a four-year plan to expand the productive capacity,
a four-year plan to expand the transport capacity was established from 1938 until
1941. However, despite actual transportation exceeding the plan's estimate, the
four-year plan's performance was only 74% due to material shortage. The lack of
steel and cement hampered investment in equipment, which in turn hindered the
completion of main construction, obstructing the demonstration of transport
capacity. Material shortage also affected routine maintenance in railway operations.
In response, the National Railways attempted to secure more materials by actively
intervening in the outsourcing market.
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In addition to participating in the Council on Important Supplies consisting of both
supply and demand to coordinate the distribution of materials, it had supervisor
stations in the private railway vehicle factories to supervise and check the progress
of the vehicle manufacturing.it was entrusted with the procurement of materials for
private railways, automobile transportation businesses, and railways in exterior
territories, and coordinated supply and demand with domestic institutions such as
the Planning Board.In order to cope with the complexity and increased workload of
distribution, they separated the material related workforce from the Accounting
Bureau and had them take charge of the procurement of materials from outside
the organization.

This response can also be found in the procurement of human resources. To cope
with the sharp rise of labor turnover and the subsequent decline in the quality of
labor force, JNR needed to secure engineers, but the progress of wartime control
over labor force made it difficult to recruit in the labor market, so it expanded its
railway teaching system. It changed the existing two-part system consisting of
Professional Department and Training Department to the three-part system of the
Professional, General, and Training Departments, while training new employees
externally.

In addition, by expanding its scholarship program, it launched new systems for
commissioned education or academic researchers. With the labor force thus secured,
many personnel were deployed to the fields that required direct demonstration of
transport capacity for effective performance. In addition, due to the severe labor
force drain in the working class and junior officials, which was the core of the field
labor force, promotions to higher ranks and higher status were made throughout
the jobs.
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In order to convert the management resources secured as above into transport
capacity, aimed to strengthen transportation capacity as much as possible through
labor-intensive operations rather than increasing capital investment, thereby refining
its 'Japanese' way of railway operation system. It need not be emphasized anew
that the efficient operation of the vehicles, centered on the repair system and
dispatch know-how accumulated within the organization before the war, played a
pivotal role in this process.

More vehicle repairs were carried out than before the war through the regular
inspection system, and the dispatch of the vehicles was done more efficiently with
reduced cargo loading time, suppressed vehicle selection, increased demurrage, and
fixed amount transportation of bulk cargo. All of these were eventually to increase
the efficiency of the vehicle operation. In addition, the shipping industry at both
ends of cargo transportation also witnessed strengthened control, with Nippon
Express at its core. At that time, they separated the railways as 'big transportation,’
and the shipping industry, which was in charge of the cargo loading and collection
and delivery at the station, as 'small transportation,’ in order to make the overall
railway transportation more efficient. As a result, operational efficiency of railway
vehicles, including locomotives and passenger cars, was improved.

Based on the efficiency of vehicle operation like this, JNR was encouraged to
operate extra trains by revising the train diagrams, and pushed ahead the
elongation of the trains by increasing the load of freight cars and improving the
towing capacity of locomotives. Of course, more staff were deployed at each field
than before the war to support this 'Japanese' way of railway operation.
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In short, JNR responded to its inability to expand its transport capacity, its lack
of capital after the Great Depression, with the labor-intensive railway operation
based on efficient vehicle management, after concentrated investment in improving
the bottleneck areas. However, it was unable to cope with the ever-expanding
demand for transportation, resulting in a growing imbalance in transportation supply
and demand. So the only option left for the National Railways was intensive control
over transport demand.

Following the implementation of the transport mobilization plan, transportation
control, coordination of transport among cargoes, and priorities in cargo
transportation were emphasized and implemented on a legal basis after the Land
Transport Control Ordinance was enacted. With the expansion of the instructive
resource allocation mechanism in the wartime economy, JNR was required to have
railway transportation capacity to cope with this increase in demand and
requirements. Therefore, it established the Rail Transport Council introduced 'planned
transportation' in full scale to distribute transport capacity systematically through
consultation with the users in advance.

However, Japan's attack on Pearl Harbor caused massive loss of Japanese ships
as a result of the Pacific War, and cargoes of marine transport had to be
transferred to rail transport. other words, land-based transportation was inevitable
during the war, resulting in a greater volume of supplies driven to railways.

In particular, as Japan suffered extreme shortage of civilian ships after the
Guadalcanal Campaign, the Japanese government decided in October, 1942 to
establish a wartime land transport emergency system, allowing large quantities of
coastal cargo, including coal, to be transferred from sea to land transportation. The
maritime transport capacity generated with this could be converted into the
transportation of goods from occupied territories in China and Southeast Asia.
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Looking at Japan, large quantities of coal are mined on either side of the
Japanese archipelago, in Kyushu and Hokkaido, from which the produced coal was
transported by rail to three major consumer cities, Tokyo, Nagoya and Osaka. The
volume of transportation was only about 2.5 million tons in 1942, but it surged to
about 7.15 million tons in 1943, which was a heavy burden for the National
Railways. Therefore, of course, transportation control was expanded along with fare
control.

The trend continued even after the defeat, until Japan restored marine transport
capacity. In order to establish a unified transportation system for both land and
sea, the Ministry of Railways was reorganized into the Ministry of Transportation
and Communication, and later the Ministry of Transportation, to manage not only
land transportation but also marine transport, ports, warehouses, and aviation
unitarily. In order to establish a unified transportation system for both the land and
the sea, the port transportation and the shipping businesses on land were
integrated.

In addition, the existing facility investment plan was canceled, and the plan for
emergency maintenance and appropriation of railway facilities was adopted to
strengthen the transferred transportation route. Especially, to increase the
production of railway vehicles, wartime standards were applied and production
management was carried out by the state, the number of vehicles produced was
far from the one planned at the time.

Until the Pacific War broke out, it was possible to compensate for the shortage
of management resources through transport efficiency, but now that such
measures could no longer be taken, the National Railways had to take a thorough
priority based distribution of transportation capacity. As a result of these
countermeasures, the Japan National Railways showed the highest daily average
train kilometers and total factor productivity (TFP) in 1943,
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However, it should be noted that, as the company admitted, all facilities were
used up to the saturation point, resulting in train delays, overuse of facilities, and a
number of train accidents.these circumstances, by the end of 1944, when maritime
transportation capacity plummeted and port loading reached its limit, the
transportation crisis was present with the transport capacity dropped to 30%-40%
level, and the railway organization was reorganized into a military one. But now
defeat was inevitable.

So far, we have done a historical review of the establishment, development, and
limitations of JNR. The Meiji government introduced railway technology from England
and decided to nationalize the railways as it went through the Russo-Japanese War,
and established JNR with a nationwide railway network.

But since then, the plan of the broad gauge rebuilding was aborted, and railway
investment was suppressed during World War |, and it had no choice but to
respond to the increase in transportation demand by streamlining the railway
operations. As a result, the repair and dispatch capacity was improved, maximizing
efficiency amid the shortage of vehicles. And JNR became highly efficient railways
even on the international level.

Then, the Great Depression occurred after a prolonged recession in the 1920s. It
caused transportation volume to decrease and the profit rate to falll and the
National Railways responded with a pattern to curb facility investment. And its rail
operation reached the maximum efficiency, opening a 'golden age' that saw its rail
technology being introduced even to the Soviet Union and Germany. As a result,
management stabilization was achieved, but it fell into a trap of serious lack of
transportation capacity during the war.
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JNR supported Japan's economy in the area of logistics by establishing the Rail
Transport Council, distributing transportation capacity among users in advance, and
implementing planned transportation. This response was strengthened with the
implementation of the emergency land transportation system during the war, which
meant the transportation capacity was distributed preferentially to important goods
by significantly limiting the transportation of general passengers and civilian cargo.

As shown in the picture, the National Railways had the flexibility to provide
transportation through labor-intensive railway operations, but due to the sharp
decline in resources from external procurement, air strikes by the U.S, reduced
transportation capacity of continental railways and marine transport, and sharp
decline in small transportation capacity at both ends of rail transportation, was
finally forced to reach its limit. In addition, JNR's way to respond to the war
became one of the factors that led to the decline in railway competitiveness after
the defeat.

In the next lecture, we'll look at how these railway technologies accumulated
within Japan were adopted and developed in Taiwan, the first colony of the
Japanese Empire.
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THEBRFARIZEET | SRS HE R IASTHER,

ERBIEANRMEMIZEEER , BEATUBEIEERE BRI TEREIFRELURBERN
SKIRIZE | MEANINERRIGIARI AR, SRIRERABREME, Loh , AT EHEE MR , TR
IR TRERAZIHZR R EkER, LR IRE — X RIS M IR ERIECATREN T 2N
TEANHTHY.

ST, USRS FISIRRR NERE | Heli 16 T iR FELGBE S H0RA 932N, TNARIERES
SXOHR—ERIERERT | AATHIEEE BRI R A E R T a0,

AHITESHERT , KIREENHHERRERARESERIN , SXEF=HRBSH R SEER |
BE THERE, XESHKRZRBAFRSH  AXFRANARRT | MUSE T STk A Rt
R, &R AT HEASKERRREEXERRINELRINS, BEMRAYE  BEHBKAMUEE
GOERES | MEREEMERYER T AT—REW , MRRREREME 75,

AERRNSETTHRP |, KIS THESRBNENSEE NER , (I 1519181950FHHLL
[EEESKEAASSELRER S NRBE AR | R TEE LRSI,

HIRCENRMEFHERNG , BERKETENEFIRESEEEASIRARSE, FEEin T ™EN
ALY B ERERN BRI RS EE NS T L5,

BiNNN . \
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BEE XTSI AV R N SRIBE S CAS ASEER |, EkERicaE iBId JE R AT HARIK TR T 2241,
FRT , Bl ISR R E Sk A AR I ERER R ==,

Bt , R ERERIEKET , SERENDENAET BHERENAR  BAEXEERARKERE
SUAIS Ry , AR ERIMATA REEskAY,

AATERaERLUS , N\FEA ST KERAK , Sl TIRUEFIEK, RATEA , BEEHR | 520 | %
EFPEHIEAGE | R ESZIE R FRAMIIE  EXTIERTARE, AXENERT, A
BN B ARE RASR AR A EEREZR, MEZSUEIRE | TR EE B BRI AR EE
jjo

AEXMERT , Sl EGEE—BIAREEGZ—MEKE. NERR , EUADHHNERND
THERE AR WHERINZSNAE TN , SRIEAIRZETAHN T, HF EE—K
BIRAEIRIAMIRERES ( Stockton&Darlington) , F1825F ARt ERSRAE = LAZISH 25 [{RAtiEkm AR
%O

HERE LR ERERRNGRIIRA, Bt , SARBEENRARAEE AR ERAMNER, ©iE
EgO , FEECHRE R | FEE X ERERE T iERt,

1Fg0Daniel R. HeadrickFrfgHAY , "1 CHNF S EESE T | Ao RTRESHMERRN , — &
"TAAEARIHERE A", R "BUMSIENFIENNSSAFIRIE, XEE R A ERTAER,

S, ATEMRFEARRE, $RET IRE. SMEHSNEIISIHHIEE | WTBRIE RISk
EERAEREEITEA, LULAER , BAES TIHZAHRARSE,

Brl, JRAIGZEEAEBRENRS. SEKEASERETICAT T THIRT S, 4HETE
RBEXHUTRENESE , A FTENEEN HRBORAKTE, EEKEXFIIRHEE20HLrI+H
BEZRRE

BRGNP G w P AN NRR RN RRNRRIEI
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S, LIFREEAERE T T #EA IR T T AT, SR AR SR A T H R
RIS X2 A T E&SMFIMBESHIER-E17R (Diagram) BESTUENYFEREHRAIS
&, " s, BREERIAN , BAEGSHREREESMEERNUALES AR ORSHG , TETH
I NHIETTELERER,

XANRE ERIEZAEL | KBEARMITE , EE%RENEERIFAZITAR B E—RE%S.
RENRE. CHREENTTY £, HRARRFEETESR THREMER, EREADANEAE
FEERESHUIRAKFSRERIIFRE  XEHRERA , AR R E ST E ik T ARSRAESR
75

XERITICRE T EASRKASRSER, EXESEN M ERIIITER EERERTM/RHN &
IREkE I BRFIR NS EI I F LUA RS B8 %, B AE B SHERZ E R AL A THERIRI, WX —rk
B BN IA B ESS BB E AR AR RSB,

EEREEENE , EAHINREMEESH TRA , BERECERAR RS KR EREE
WARHBIR FATEERNAER B, SHNESIE | BERFEHLONT X, ERRTEZNE
M, EEASHARERMARER | JUEERS DR R AR E R E R A RIR M
T, ARHERF=E SR,

FERTALE , BITHRT TEXBRERRERRAREI LR, ETFR , B IRERERKERIRIL
AR T ERER BT 73 RO HIEY,

(AR RRRAN ‘I.lPIIIIllllllllllllllltﬁl_,_,“
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1-2 ER#RERIRL SRR BT RIHIL

BUEZE , AxF, LR, BN TR TEXAREGRERAELHENEN, XTHRE(IRTHE—T
L SE SEL N AAVE IS da: LAY

R, KEE CHNERIRKE , BYFA—N2ENEAFEELARNEREES. BARRNE—
T EARRIERES AT AH.

BZALA1 872 BAIE T T R AT I E 2 [IRUSKEE €1 T ERERSTH | (BRSNS ERR
ToEIEE AR 1435mmEkES | FrLAREE T SR T2 EPE RitbA R EAH T =FrR ArY1067mm
KIS,

HIEBIREABENEIRKEF AN , EREESLAERVMETES , BT BB EEM |
BIEAARERT S EANFAERBRIZEE TIAA, FT19065F , HizERL&ET 7 EIRIKER2

=2
Ho

SEMHKEMSEIRKE—L BEAR. =k, XA, WM. LEBERT SHERBELTTIEE, 84
REPDFAE IR RN RIS R E E S E 5 A (BN ERER R BES 1 T 15K b NEE 5 i
THEA, W%V , BASTHEALA RIS M EEEm T B EMARINE LR,

KB AGI , TEREERAARES , SYHERNSNEAR1870ERE B ANEEEFTK
Edmund Morel, ##&John Diack, John England. Charles Shepherd&A , ABI7E1884FIAE]
115N, EEIRE N TIESHEBITATE FHJohn McDonald7E 1901 EHREZ /G |, {ESKIEIA
A REB BRI NE A BRI T,

1890FRZFRHBAREREE , MESKETBERFNREHSRH T (R THRBERIIER)
F , ESREARBITWIEERE | BIERESER L,

SRR, $kiEE RFME B ERKSREHNSEALE TESEUARNSIRESRL. 189145 , #k%
BRI T X THRIBIISIRE" |, IR TRIESRERIR EE T LM EAEERIZE | IR T EZR
ISERAE BRI AL

T N\ -
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FEESEPHRFHRFEERLTREBESLN. [ NSGE. SREBIDEANEN , URERESE
HTER K, AXE , [HEETEARRENKENILT , EXBETENREIENE , MTEREE
ERAIEHEES], R, 1900FEATFENSISBBTRIY , (BREEGHIERFAESRBIEEZRSE

3%,

EXMIE T BfieRAE,  FREEH. RSRAELS. BREENEEEEERE. A%
BREZFNAERETEMOLEYS, HE T SRIREGREME N INERRWBEEE , (FaBaMEK
FHEMEN—E |, BEHIE REERE" , M1906FE1907F1 75 E R THRUIE.

WERTR , AEEEEIAN , BINEFANRIFAESERME N T ERRE , FR—aH AT ERE
AHNETFEM, ER , REEANEREZ AN NEREGRERE1907FFRAR715228 |, BT K
BT FAE RS 718 N BRI ENE RSN | FE—TTih T N nEk.

A, BT ERSKBHESERYNEERR , EEHRESMINKIREE , MEAEYNIREFGT
ERREEFINLAORE, MUNENESR. BiLniE. BEREFMIRFRES  KREREEERS
[FIER , EANEREHN L | MSRRA 1777,

Bt , MEBE A, f—FERNsRERER RN A ZSHRE, IRFAEERS , BRMX
NERTHEALH , MERFTEIMEREEZH,

Bt , iR — , RE&K. FiSRRYNERFREIMESE—, R, BEANES  ES%ARKEK
EX, HFES  SKEEIPE, SANBEA—K =, EEMSITHENS—,

FIZEHR | IBEST  BNHIEZLA—TT. Mt , ISR KBRS R S PN,
S TiEAEE, SRR, IREHEES—, BEBITL. ERBITL., RE ERIRE. 77
AL, BT LRYER, XEWERESER 2B N EERERANEUHERTE,

KERSHERTEEATRERRSE , MUF—THERE , METE NZNESHEFE
X, ERBREER RSO E MR .

BiNNN . \
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XER27EFEENSRELE  8ATIONMFERLTT NRRSEEERRS | (ERTEWNLEEIRM
AR EN S ERREGHERERR S S | TN 91 3FERES MR THIRIE, BURZAY
Z191 SFERISK RIS R 7 i,

AR ZLET 1914 AR SRz 218 INMSEIa , BERERRERNARE | K
BQWERVERES | RSt RTAE | DANSSEIALRR LRSS, B0,

EBEFIA40005 H7T-5 , 0005 BTHIMRREF , BUDZ=ATWMEAL, ULk, FitLE
% RiELRIAER, AIRAFERAIRESREN TR, HRSHNERER, FReki. BNE
WENRIE.

EXMER T , FORERARERE  NEFALEHEMESIEEN , TREHATIRELE,

EYMRERENEER  $— BBk, BELFFNESR , BEREmEN $E- , BTH®RZ
TR, MEAR LM SEzRS N — o Bskitich 8= , 5%, VEHRNAESEN , MHANIR
HAHEHR TSN RE SR, FIERE. BE. RRFEHELRET SN, ABRKEREART
&  TEETEEAR  EH—Ttiie R 5z,

SR | SR SEURSEMETENEONED , HUR. WS8R , CET P RERETES
S, AN, MTFERKERG , (EARNERRNZN. FRFHSREH—RNSREK , mERr~
HEZMERRSNMEARER , X—mtBEEER, Uil  REShESEIE , EENMIE
AHT ERKRUEIR T , RBRIREMTEREEE,

EE SRR SR, NERRESEAIMASRE | KSR ISR DR, &, ATHLE
EEHENEEEN , 1918F78 LET25%ZEM , 1920 2B =F=&MBX AT 27% , —
&= BAAR40%, EYNENTEREREY 191889 BF119214E1 B ORI il T20%F128%,

XTHIRIA WRIT T BRSO FHaFIEB BRI , LRIAGHRIEESHBASRET K
ZRUENE | BAEBREIAT , BERRSHFEMOBIAMETTERETI, NKERE | BFMEARSHER
ERREE1ES.

TR B ISEREGREE RIS ISR, NXS SRR AR S

ITTT] I L\
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I ERHREEESIEmNEL

BAEZE , KKREF. LTREAIHRT T BASRBUNOFHaFIEBSRERIRIL , R RHIREENS
Fo XTRFN IR T H—TEEREREENEREL,

BAELBABESRE AT REEMNSRERSE—E—IC , B THREESK. e, ATESTERN
BE  REFSTTARSE—UASNES | EAHR TREZRMREFITY | BEFIRERAK
TRBERITRIEE, ETRFAEEREGHREX LHIE TSRk,

EXERFEMT , ATENS X ERAKEEEmFE RGN , EHR TSR REE8F BIE
i, XMERWHIZOEBEANEREE, BTHBzhENER , AEHNNATATENESIEH
2, RtiEe AR tRGE TER,

ETRERRIRES | UARERX RSz B R E = 5 E AR iRz B EROARE, Ei
BHKEIRE 7 FR4HERENTIRRERES | IMEESFI B EHIZER.

BREEARRBERNAEEES, EXLTHRBEGHZE , AR T RERKEEES , B
FEREIR L RURRENSAEENAT |, MUHTERLE | EHISHKIRER.

BEEERLE  SRERCS SRR TFR £ AR SRR TR skER MO RIRI e
TR BWERTSE , AESSERRE R EEHEE e ABTRISKES T #5267 SRR I,

Ett | ISR AT BN T TSENER |, Z2ERSEI HE , EHIET M
HIEARSE. kBT NEHHBNER , RESIEERIREST | D TREERIME | EF
HEfiz,

EHAESHENEN LI TR LEEEANER TEERIChicago&North - WesternEXEEHIER G
T MR L BfEsHE BRI 7- 10K RIS 15BN E, 52 TR AR, e E ShistL 12
RS NEKIERT,

innnn e \ '
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HERR | $—  HTWBEEHE |, SfEEmEL . ZEXKEHE , TR %=, ATHIER
B, ot TEFEE, $=  FREIENEREEBEFRITE  FEMEEFLERS N ERE
BT T 80, ML SHTA THIE , KRBT FEENRSASHE, B , I ALUE=AD
fefrll, 5, BEETELSTRIE | HIE TIE RN ITHRE , ALURETIEE TR , NS
THEPEFE,

XEFHERNERRES  E |, 85 |, REERIEEMEERAERERIORE, AL F
ATIEETISEIIRE , N20HE10FREI20HLE20FER SRR,

TEREEUSEEANPORBERARNAMRIIA, BMERSKEERNIN T EEMEME | iR
UHE—RIEAEITY , BANSIEISARE |, MR EEEA KBS RS S HBEG<S | ATk
LGEARRRE | A ABENFIS AR BS54,

St FREESESATEFERSN  (NBEEERBE—RNHEEREGE  BRRERKPE
RS TR,

SHIE , S EERFAE I H A SRIE AT HIAT BEARRT1910F R EAS SR B IME T 11
B RERRLER ERERE 810X ZzMSESENNER. ERYNE. ThEFHER T
E A ARERE KR ER—zH, Bt , B2 THITNENI ERS S BN  X—RRE
191352 B AR R MM AR EC A E SR AL,

19174 | SIYBER405ME | S T EERNARH, MTRERBUMRSERISkERzRRRER R
Hl, ST 2EFHAEET, EREEET  BERIREAFTSEBNSIEE BEEARRIFAR
REEBNENRGIZ—H | WEASREN st BRI,

LMERPREN RSB SRS , SEERNERERESEERNFATERELE. XM
2 EENERENE . 1919F4ARNE T HEREETHCRATFENANE. BT , HECERRAE
1910FRARBRTLEF | FIZEEERE AR,

19205 BEAERT AR NEKERRT |, IERAINR TRER, AERET IES%REEREhRTS
B 1FRELRENRLRENRESTIERRK , TR T EEEH . PN, XTI BEEMFEN
AR S A4S BRI N iR S SRS E N B EF N BiR.

innnn e \ '
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FEMHIE , B THHFIENERERER 17 A ME R EN T ELRE T EEE WIHEAEAR
BHTEREWNE | AT RENENERE, R , RIEEMEENTS) , TiERR R RE
TERRHKE | EIENE Y BRISEEETHNAXERERNHERIEIEE , FHREIRS
[ ERIREAEERRRTS , RETERE.

XEEEARERR T SR SRETHERMA S ENTERE, N 1921F8T TEMXRERE
15, 1924FHE T BRERBIENGIE, 1925F6R , fi—THXHERFENE , #IE T =YIchF
& EEEEFESURS, XifREERiERCRENMUBRTERAL , kR Ehm™m
IRAYINEE R BT T SEE.

MTRASERERNKIEGIERE , BAS—REEVBENRTHEMNXTRE , AT AS—MHR
B, i , EEmEF R EARORTEE, ot , AUASKBERAREIGRET , DHENER
BAES  WEFEREENE , BAORXTEE, iR  NERNBEE , BAESGEEEESIS
AR,

XHRHAER T BAEGREE RS ZIRANITET | ASKIR4HE TIEFIER LSS O SEI ek
BIEERERNERE, TR B ISHXENERSREEREHFRARRL , B ARG RIS
BI4EHITEE,

BRGNP R G w P AN NRR RN RERRNREI L
i
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1-4 WRCEPN o S S e

BARZE , ARYF, LR BITHT BAERKEERBRAZIRAVSET |, LAERIR4EE TIFFE
B S AFOEIRIEERROEE, XTRMIGEREGHREEREHFAFRE , IMTRNITE
P HTUEREZE,

[Fi#e R B S M it REF IR ™ ERNEE—#, 19296108 248 ARG EH AR RARE,
AN ISRIRITH B ARG SRETR T T EIHF

BE20HEB2054 , SIBAZFMES | ERR— M REIFFIIR, $IRUFRAREERE | 19205F
RIEHIRS QT REEEREXRFAME, SHFRAF—RIZFRENIR. AR BTRAMHN
MEieE. ESRIVEENE HIT T B A AR Sk I 5

HAREAEERBEAKRIRIE , BENTEMNSLN , WE SRR ZASEHE T
R, BiRARV B LISANERE, , ERPHE. BIREMEINBLE 28, T 2EmEAZEZNG
EREGEREREINER |, R T 1920FAAIRML , LUREAETHA T $RIAIE DS,

B, B ESZEAN. ERECHIES B8 T FETREE, FRIRHKSEMAEMm , X
KFERT B —IRERAHEHEAENERA R, B1929FREHAARSR , WBNAAFERE
& EE%EEEEZ TEL,

MNEBHBEERRZRERE , 1000 LREAF. Kk , 5S0RMLL EREAM, A, 15751E
A ERBKR. Tt , MEFNERNSE S EEMFERRIETTER, thih , XK, BfE , BEmSEEVER
HiEmEHRERTED. NEEFRILEY | MXERHRERNEN | SEEm L ERETN7 ENRESEIE
EESA Y IEmSE T ES .

WEXRFERNERAUELY , EAHFRFIRE HRAER | B5FER EAR20tHE205F
RIKFABEE | FIERSREI TR | BU932FE AR EF A E4aRIES, ENXFNEET  BAES
SIEN T HRISIMINFIBIRSZ Y | REVT Z2/75%, LRI RE—THAA TEIMFTREIEI R
=78

ITTT] I L\
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Bt AFEE , XK ERIERIRARS SE, ESEHRAFRSRE , RMAE1931Fmg T
FIRFFS" ERR. ARMNERS 7 7IENRE | R INMEIN 7B TR | 75 B iaf TR
Wiz, EXLERE , U KM SEREHARSS.

FEZERRRIHTHIETR, SIN TR (bogie), SEHE T HNIRL 18E T EMRUSREFEEMZ 2. BUHE
IRERRSHIE TIRISIESHEAT %, ERHERR  BER=FENEE | RKILSIIRE., FEAEENMHE
73E , MR KSRGS ERRERBAGENHITRMABAIRN | tREMIREER
EFRR. WEFIER. FOHMIER. FUHERE. KEFRR , 88 NWNEFRESSH
BEE

FOR sk 7o, MY 930FFHARBIS (E AR, BARIE, EREFENNERS &
EHIEIE 73, 193052 B EER SREMNELE B IR LB RE RS, AHTUSE. YURAGHIHE RES
sl FEEMNHITE , SRIEENH SREREHIES | BT T420%ARME M EnE
HE,

19305 BHIE T HOBRMIENERMEME , BE T HOMIEN. s, BE108 , AEFE
NIRRT SRR A SRNER | USRS B RENEFE | R iE
RN T SEIERRE 2R AR,

AR N EF AR SITEIR 5 B D8, 193054 B BRI TIEAANE | {BFE193281 8,10
RS E LA 1 SIERIHIZE | BB iat it E AR IR E 1 OMBRISMIES R, LUE N 3@ 7

SHEEERNX , FMIRZIEAEREECHRSHEA , BARBIRTER GRS IXNR, 5
0,2 EEKER T 193268 A1HAM TR THLEBRNB IR ER), BN K RS UWNEI5 % B,
BH TR AiEmMA A R E EASANRRA SRS [iEs)"

FAIR19335F4] , B THERGISN , FIHEE T3R5 RRA S, EFYsEENE. 5'%
AE'RHFIEE,. SiEEREIE. SHAHKEEE MFEIOBERR. BREESMIEIENRS
SREG. STELMMERE, SNSRI R FRARIBEAE, Eit, SR T EEE AT AEAR
IEES | ZER S BRES RIS B B Rl WS B RIR S, B2 BHizR I A ERE LIS
IR [3riEd.

nRRNg .
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SRR , EASREREM1930FE1933F K7 Hi=HIfE 19298 89445470F B IThA FAIZKEE, 40R
EXLEIRIMK B TR , BESS. Bk BR. 8%, T{F EERNH8IGIH, XE&HIIMN
3z, EFSFITIRE, Eit , REERSREREELE,

Eitt, wFRFR, ERADATER. FIE. #TIH. MEFEMHTEE XTAS  XEHFERIER
Y, MERIERESEE MY ERE T8, HIATED, TE R FI S S A AT S L 2RIEAN, M| B 2R AR
RBEZRRIRD,

Hrh MA T2 Ak E, IR R AL 19284F/I210883 /D EI19314EH1986784, B5A
193155 BEHMEE 4R LA ER T B it T 7 iRET b 7 (BREE ALY TRAMEN, EE 55 mH LR
K, BRBEEHETRFAREHT "HKIERTERFINRNE , RRTHEEZURST , Tik
BLASEIN, i , MR BRI T 40075 HIT-5005 HTHZER,

SAIERREE | KTHTIBRRDE  AHFRIGRRIE | AAEENTEHREATH. MASEFE
s , BT SREAHERRE  SEFEUREREIRETRS  BaBHRBETHERIME.

BHh, BTIRERAHNERE  MEXRA T KEAARE  MRERNMUAA , TeESfENE. BX
—rL , SREIRETRIN TSR, BNE SRR , sURBE RN FIHIRRTIRZRAYS T |, FTLAERITEE
BB HNME,

WTELLATEUEY , 2022 0 RN RV EIKENS% T , (B PAR SR K=
AN , EAHESINTS | HENFR BB USRS HER | 1206 E AT,

EREF IR TR RSN ERE RERIZINIHT S (B220tHE30FER E¥H |, B
FAEBHREAEEWRNPEET 40%-50%HMEE O RAE | NX—RKE, tHFREFHR RIS
TR T ISR T AT .

gnit , BEESZ ARG, ERSGEHRA. MRZFPRERST B SRR T UBEl. FIHidE
o, AT LAE HES ATt N R I TS 7048, BRI I BT 525 T HH,

T—HRRMERXENESREET AR RS TERRR,

innnn e \ '
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BT RRRENS

BARZFE , KREF, EHRBA IR TERKEEREHF TR , (AN AITUEESE, X1
IRBA MRS S RFNPLEEERE B TEER,

ER=8FREE , BEATFRAAAZXE  ERARSEIETHEENERREEN ], RERIT21
e, ENEERNEREEE, ANXTMRE , LRI IRE—TE X H M F SRR RE
BAR BT,

fEERHSFIIRE  IRE T BAEGHRERNKITHR, EINBRZHEFE, FMpiEEdt , me
AU ENBREEERMRRIE. BERANLSEETFG , EZASFHREE KR  EH
TRE—MREEITE | FArEhH R Ea s REERAIER | FES —EIRTIRESER T2
Mo

FLR2ABHREE | B3RS T EAN16TA. B4 5FE, UREMAEEFRRE, X
M RERAISTIET R TEhEN. Bt AEFSHI  SHESAES  BEARE—ARERAS

ROz 2 2 PR,

B2 , BAEBHERNSIN R NMUSRTBARNESER , MEA TREMNEENPE ST
BRI | IEKEBER T HIRIRRMZER, 3008 LAIZE | 120005 3 AUSKRR R ELith & |, 1RYE
AARESESEARE WERAL | EARTERNBE AR ERIREIE 2 EE,

SIRCHMBREANRETERER S —REE , MESERE , RME—PEK, £Fiz0H , 824
ERizh. SAMRER. BOENENEEEXERER. HHBAPONAREEEREENS
WRAHT AAMEETEFABHEMEN , BTRNTREERAENER , WEEREHTEBIES
B, Eit , ZREFEEEEENEEmZ .

ZPHRARFLZE , RIBRERIVR LN | KA/ NEEE | IR LA RGNS IS8
ERAEK, ATRRX—IEHENE  £1938FE1941FRIFIE 71 Ze4 = ARPET IR FRiE 18
LS hp s

T N\ -
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BE  SRFzHEEE TIiHINTNE | ENEH LSRR EMRE74%, BTN , KiE
RRE | QBRI , TETTERAETR , M T EREEINAE. MRAEYHRIKZENR B4H7
WL TR, Wi, BESREFRNNAINTERTI | XERRREES R,

SMHTENGERNEENR NS , MUFR TYRSE , MAERBRBER R 7 HI SR
IRHAT , MZER T T BT TREHE, MU, mER TR TG, R, SMt
SEMABARLNESE , SEYBREEANETHENE, AT NN DESZACASHIEN , %53
YIERASSEIRR DB IR | HENERINBERNE,

XMRNABAIEADTFNERE L, 17T NS R TENIRERNAF RIS AIRE T
B FEHRIIAAR | (BREENFEAIRSEERNEIT, 5N ThinRR R ERYE , BAERH*
B 7 T KBS IR AR, BERBE WA EEMAMRMI2EAHE AL, &8, SEMAI3EA
%, ERISSHEEA RFHT T RTINS,

SO BT RTRBEFE | i T ERESESFANRREIE, ESXEFRRS I EEE
RREENEENIGLEH TIREEEAR NMERIFENHEAZ—EXR. BN BTIHH
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