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laiwan's Security Policy since the Cold
War Era:
A Review of External Military Assistance
and the Development of Indigenous
Defence Industry

By FU-KUO LIU*

Throughout the Cold War era, the ROC’s national security was threatened by the
PRC’s enmity. Even in the present day, the ROC’s national security strategy
focuses overwhelmingly on addressing military threats from the People’s
Liberation Army (PLA). Although the US has, over the years, granted hardware
and software to Taiwan to strengthen its defence capabilities, Taiwan has
remained far from independent in defence modernisation and national security.
For Taiwan, a hard lesson learned from changes to US policy in Asia and other
bilateral relations was that the US will only invest in countries that will bear fruit
for it. Post-World War Two economic development in Taiwan has been closely
linked to political attempts to develop a strong indigenous defence industry, with
the aim of ensuring Taiwan would be able to avoid the potential risks associated
with changes in US policy. The development of an indigenous defence industry
thus became critical and would go on to gain prevailing support in domestic
politics. Taiwan’s development of an indigenous defence industry started with
three public institutions/organisations and gradually networked more than 200
indigenous SMEs. Over the decades, the country has built a very useful and
promising defence industrial chain, reflecting more generally the benefits of
economic development for Taiwan.

1 Introduction

Ever since the end of the Second World War, due to the continuing civil war between the
Communist Party of China and the Nationalist Government, the fates of China (the
People’s Republic of China, the PRC) and Taiwan (Republic of China, the ROC) have been
decided not by themselves but by the changing international environment; this was
especially the case after the Nationalist Government was defeated in the civil war and
consequently relocated to Taiwan in 1949. Defeat in the civil war posed a great threat to the
survival of the ROC. Externally, the National government crumbled completely and lost
control of the whole mainland to the communists. At this low point, the US government

* Author Affiliation: Research Fellow, Institute of International Relations, National Chengchi University,
Taipei, Taiwan.
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under President Truman decided not to resume support of the ROC’s leadership, Chiang
Kai-sheik and his government, after the PRC was formally established. The reluctance of
the US to support the Nationalists indicated a lack of faith in Chiang Kai-sheik’s leadership
and his competence to rule the country. Importantly, Truman’s administration decided to
focus its Cold War efforts of containing communism on Europe rather Nationalist China,
and this policy would eventually result in the Chinese Communist victory in mainland
China.! Without any external support, the sustainability of the ROC was at tremendous risk.
Internally, the Nationalist Government was perceived by the people as being corrupt, ill-
fated, inefficient, pathetic and incapable. In no way could the Nationalists gain immediate
support from the people of what was fast becoming a panicked and disordered society.

At first, the chaotic government arrived in Taiwan in 1949 and the civil war continued.
The ROC government did not have sufficient competence to govern, nor to defend itself;
the leadership, governmental organisations and overall morale of the ROC were under
threat. The political atmosphere was very uncertain and the government needed time to
recover and reorganise after its comprehensive defeat. Under such circumstances, the
ROC’s fragile defence capabilities were not sufficient to keep the island free from
communist military attack. After the Second World War, the ROC had been too exhausted
to implement any new nation-building processes alone, let alone regenerate its security
policy. It therefore needed external assistance from the US. Then, in June 1950, with the
support of the Soviet Union and the PRC, North Korea invaded South Korea. The Korean
War disintegrated into a war between the US-led alliance and the Communist Camp. As a
result, the Cold War was ignited. The cause of the Korean War was seen by the United
States government as a Communist expansion effort attempting to break through the
defence line of East Asia and therefore as a threat to US strategic interests; as a result, the
First Island Chain (Japan, the Ryukyus, Taiwan, the Philippines and Borneo) and the
Second Island Chain (Japan, Guam, Indonesia and Australia) were created to contain
communism?, establishing what became known as the ‘hub-and-spoke’ security alliance
system, linking bilateral and multilateral security arrangements in the Asia Pacific region.
In doing so, the US tightened its military alliances with Japan, Taiwan, South Korea, the
Philippines and others in the region. Based on the concept of island chain defence, Taiwan’s
strategic importance was substantially recognised and enhanced.

The aftermath of the Second World War showed that countries in the region were
extremely unlikely to recover fully by themselves, as most of them had suffered or were
suffering the setbacks of either civil wars or wars of independence. As a result of Cold War
strategic thinking, the US incorporated these Asian allies into its wider strategic picture as
a way of supporting its overall defence capabilities and strengthening the American sphere
of interest. The US was, on the one hand, committed to protecting and ensuring the security
of its allies in the region; on the other hand, it also sought to strengthen its global strategic
position against communist expansionism. With these goals in mind, the US helped boost
the defence capabilities of those allies to support the defence of the two Island Chains in
the West Pacific. By doing so, the US has since then supplied a security umbrella to those
regional allies, such as Japan, South Korea, Taiwan et-al.

This paper intends to examine the transformation of Taiwan’s security policy under the
support of the American security alliance system during the Cold War era. By examining

I Hamby, A. L., ‘Harry S. Truman: Foreign Affairs’, UVA/ Miller Centre, 2019, https://millercenter.org/
president/truman/foreign-affairs.

2 Yoshihara, T., ‘China’s Vision of its Seascape: The First Island Chain and Chinese Seapower’, Asian Politics
& Policy, 4:3 (2012), p. 297.
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security policy, it will also focus on security partnerships between the US and Taiwan.
Within such a US-led alliance, American security structures have shaped the fundamental
structure of Taiwanese security and supported the emergence of an indigenous defence
industry. Since the US has consistently assisted Taiwan in strengthening its defence
capabilities in all areas, Taiwan’s defence industry has been generated by American policy
during and after the Cold War. This paper will therefore also argue that the development of
an indigenous defence industry in Taiwan has been generated by national security concerns
about the changing nature of relations between great powers.

IT Civil War and the Revival of the ROC’s National Security in Taiwan

After being defeated in the civil war in mainland China, the Nationalist Government was
plunged into disorder and fled to Taiwan. At first, the government which re-established
itself in Taiwan realised that, with little access to resources, it was highly vulnerable to
military attack. It was therefore critical for the ROC to shift its political centre from
Nanjing to Taipei, so as to transform the geopolitical foundation from mainland- to
maritime-oriented thinking. Thereafter, the ROC’s national security policy gradually shifted
to the security context of the maritime domain. Although the government settled hastily in
Taiwan, the first stage of the ROC’s national strategy was overshadowed by military
objectives: the early stages of national security policy development aimed to take advantage
of Taiwan’s remaining resources to prepare to fight another war. The core focus of national
strategy at that time was to recover the mainland, ensure Taiwanese security and develop
Taiwan. It was that the country prioritised its strategy.

The ROC Nationalist Government, when it first arrived in Taiwan, anticipated winning
back the mainland within three to five years of fighting. It therefore did not have a long-
term plan to settle in Taiwan, but instead anticipated launching a war back on the mainland.
However, the ROC did not have clear support from the US, as the US government hesitated
to grant support to the corrupt and incapable Nationalists. In 1949, the PRC was formally
established as the communist regime on the mainland. Seen by the US as a new opportunity
to be engaged with, the PRC’s position was critical in Asia. To begin with, the US
government waited, hoping to formally engage with the PRC, and anticipated abandoning
the ROC in due course. Militarily, the ROC was weakened further after it was defeated in
the civil war and did not have any external support. Diplomatically, as the PRC gradually
gained ground, the ROC was quickly losing the support of the international community.
Domestically, the chaotic society in Taiwan resulted from a hasty settlement from mainland
China and did not have a clear vision for the future. During this critical period, however,
the military forces of the ROC defeated the Chinese Communist Army in the Battle of
Guningtou, in October 1949, and the Battle of Dengbu Island, in November 1949. These
victories, which successfully deterred the PLA’s ambition to march through quickly to
Taiwan, helped drive up confidence and moral in Taiwan. The ROC government decided to
restructure its strategic deployment by withdrawing its military from Hainan and Chousang
Islands.? The Nationalists from this point forward would focus more on Taiwan’s defence,
making it much harder for PLA to invade.

The US at this time was also evaluating the strategic importance of Taiwan to the region.
According to US Cold War strategic thinking, it was necessary for the US to help defend

3 Ministry of National Defense, ROC, 1992 National Defense Report ROC, (Ministry of National Defense,
ROC, 1992).
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Taiwan in order to secure sea lanes of communication near Taiwan. The US Joint Chiefs of
Staff indicated as much to the personal Chief of Staff to President Roosevelt, William D.
Leahy, in a 1948 report entitled ‘The Importance of Formosa’:

Studying various plans for Allied entry into the strategic triangle, the Joint Chiefs and
their subordinate advisory committees concluded that Formosa constituted the most
important single objective in the target area. The island possessed so many obvious
advantages and was located in such a strategically important position that most planners
in Washington believed the Allies would have to seize it no matter what other
operations they conducted in the western Pacific. Until they seized Formosa, the Allies
would be unable to establish and secure an over water supply route to China.4

Although the thorough assessment of the Asian situation reflected American strategic
interests, the focus on Taiwan was not taken into policy consideration by the Truman
administration until the Korean War. Nevertheless, it was this same strategic thinking that
supported Taiwan at its most vulnerable moment. From a strategic perspective, in light of
the risk of communist aggression, the US could not afford to lose Taiwan to the opposing
side. Taiwan’s pivotal strategic position has been recognised since the end of the Korean
War.

III The Aftermath of the Korean War and Crises in the Taiwan Strait

In 1950, the outbreak of the Korean War initiated significant changes to Asian security
structures. Because communist expansionism posed an immediate threat to regional
stability, the United Nations Security Council quickly passed Resolution 83, which called
for military assistance for South Korea. The US led UN troops to engage in war with North
Korea. The US tried to revive the economic and military capabilities of war-torn Japan and
the ROC in order to meet the industrial demands of the war. According to US geostrategic
assessments, strengthening Taiwan’s strategic position was in accordance with US national
interests. The US developed the island chain strategy, which was part of the wider
containment policy against communism, the so called ‘Truman Doctrine’, to include
Taiwan. From a geopolitical perspective, Taiwan’s geographic location is critical to the
success of containment policy. The Korean War, therefore, was critical to the ROC’s
national security, as it not only redefined the strategic importance of the ROC in the
geopolitical context of the Asia Pacific region, but also changed the American strategic
perspective in the region vis-a-vis the ROC. The US resumed military support of the ROC,
accelerated the negotiation of the Sino-American Mutual Defence Treaty and signed the
treaty in 1954. As a result, the ROC was formally brought into the American alliance
system. As well as successfully stopping the PRC’s attempt to invade Taiwan immediately
after it was established in 1949, therefore, the Korean War also helped prevent deterioration
of the ROC’s international status. These positive outcomes were only partially marred by
US decision-makers’ questionable articulation of this policy as ‘neutralising” Taiwan,

4 Robert Ross Smith, Command Decision: Luzon Versus Formosa, (Washington D.C.: Center of Military
History, United States Army, 1990), p. 463; ‘Memorandum by the Executive Secretary of the National Security
Council (Souers) to the National Security Council, ‘Importance of Formosa’, NSC-37 g (2)’, Office of Historian,
US Department of State, Washington, 30 December 1949, https://history.state.gov/historicaldocuments/
frus1949v07p2/d387. Section g(2).
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thereby undermining its legal status.5

When the PRC was established in 1949, a number of countries in the world severed
diplomatic relations with the ROC in order to establish them with the PRC instead. The
ROC’s diplomatic outreach began a decline that has continued to the present day: as of
2018, only seventeen countries officially recognise the ROC. Nevertheless, subsequent US
aid helped renew Taiwan’s hopes of re-establishment and fend off complete collapse after
defeat in the civil war. There are two significant strategic reasons why the US continues to
support the ROC. First, Taiwan is located at the geographic centre of the first island chain
against communism in East Asia. Second, revival of the ROC symbolizes US serious
commitment to the region and its allies.

After the Korean War ended in 1953, the PRC quickly regenerated its political momentum
to shift away from the Korea Peninsular to begin its military campaign for unification in
the Taiwan Strait. In August 1958, China launched a new war, shelling Kinmen Island for
44 days consecutively. It was regarded as the second Taiwan Strait Crisis. The shelling
continued periodically from August 1958 to December 1979. As the war threatened the
ROC'’s national security, the government hastily decided to push for military reform. The
ROC’s first military reform was launched during these crises, mainly as a means of
restructuring troop organisations regrouping from mainland China.

Since the ROC’s relocation to Taiwan, therefore, its policy has been deeply influenced by
US Asian policy in general and its bilateral hostile relation with China in particular. When
geopolitics shifted, the relations among the US, the Soviet Union and China were also
transformed. The changes have deeply influenced US policy toward China and thus
Taiwan’s national security.

IV Stages of Taiwan’s Defence and Military Reform

Throughout the last few decades, the ROC was very much under the shadow of the security
threat posed by the PRC. Because the PRC regards Taiwan as a renegade province of
China, changes in the level of hostility in the cross-strait relationship do not fundamentally
alter Beijing’s determination to unify the nation. The pace of US-ROC (Taiwan) relations
has fully depended on the development of US-PRC relations. When China directly entered
into the Korean War fighting against US-led alliance forces, the US was left without much
choice other than to boost Taiwan’s defence capabilities as part of its global anti-communist
campaign. Through the Sino-American Mutual Defence Treaty signed in 1954, Taiwan was
able to press ahead on its long path of military modernisation, helped by the wide variety
of its cooperative arrangements.® The US has since then supplied advanced weapons
systems to help upgrade Taiwan’s military hardware and strengthen its military capabilities.
In addition, the US also provided considerable support with military software, such as the
institutionalisation of joint training and exercises. Over the years, US-Taiwan defence
relations became the only official channel existing to help facilitate and internationalise
Taiwan’s defence networks; diplomatic isolation has taken toll on Taiwan’s political and
defence relations with other nations.

Together with the mutual defence treaty, the US Military Assistance Advisory Group in
Taipei was established to help Taiwan proceed with defence reform and to assure the

5 Lin, C., ‘The Legacy of the Korean War: Impact on U.S.-Taiwan Relations’, Journal of Northeast Asian
Studies, 11:4 (Winter 1992), pp. 42-43.

6 Huang, A. C., ‘The United States and Taiwan’s Defense Transformation’, Brookings Op-Ed, 16 February
2010, https://www.brookings.edu/opinions/the-united-states-and-taiwans-defense-transformation/.
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security and continuity of the ROC government in Taiwan. More importantly, in terms of
defence networks, the mechanisms built between the US and Taiwan enabled them to
engage in a comprehensive network of military alliance systems, allowing Taiwan to form
links with other regional partners.

Under the framework of the Mutual Defence Treaty signed in 1954, the US and ROC
military-to-military relationship was built on a solid foundation. Although it lasted until the
US—China normalisation in 1979, the bilateral military-to-military relationship has been
further deepened in the years thereafter. In other words, the role played by the US in the
modernisation of Taiwan’s defence network is undeniable. The formal alliance between the
US and the ROC persisted until the US began to favour the PRC to balance the influence of
Soviet Union. The transformation of defence strategy in Taiwan has also been impacted by
significant geopolitical changes, especially among the great world powers.

V Impacts of US-China Normalisation on Taiwan’s Security Policy

During the Cold War era, Soviet expansionism gained the upper hand in many parts of the
world, thereby challenging American dominance. When serious disagreement about
communist doctrine emerged between China and the Soviet Union in the 1960s, American
strategic calculations took into consideration two key factors: firstly, if China would align
with the US, it would shift global power structures in favour of the US against the Soviets,
and secondly, alliance with China would grant the US access to tremendous market
potential in China.? China’s increasing influence in the international community was
considered useful as a means of filling the gaps in containment policy against international
communism. As US President Richard Nixon sought for a diplomatic breakthrough with
China, his administration orchestrated a blunt but secret rapprochement process leading to
successful US-China normalisation. In the strategic shift to alignment with China, the US
naturally gained a strategic advantage vis-a-vis the Soviets.

Just as the US triggered the process of strategic change, US-China rapprochement
changed the course of traditional hostile China policies, resulting in a redistribution of
strategic configurations in Asia. When the US made a new move to shift its strategic
alignment with PRC, its traditional policies with regard to the PRC were likewise reviewed.
Relevant US policies in Asia, and especially policies pertaining to the ROC and the PRC,
were greatly affected. As a result of the change in US policy, the ROC’s representation in
the United Nations was first challenged and then lost, with the PRC gaining their seat in
1971. Once the US could confirm normalisation with the PRC, the communist security
threat against the ROC was intentionally played down by the US. Defence cooperation
between the US and Taiwan stagnated and the progress of Taiwan’s defence modernisation
also slowed down. By the 1970s, China had started to cultivate sufficient ground in the
international community to welcome President Jimmy Carter onto the scene The Carter
Administration anticipated potentially high political dividends for pushing normalisation
with China in the complicated contexts of domestic and external politics. If China aligned
with the US, the effects would include a weakening of the communist camp, redirecting
China’s course of development toward international cooperation rather than confrontation.

The result for the ROC government was declining faith in the strength of US support, as
US policy shifted more obviously in favour of China. Taiwan, in turn, became more

7 Goh, E., Constructing the US Rapprochement with China, 1961-1974: From ‘Red Menace’ to ‘Tacit Ally’
(Cambridge University Press, 2005), pp. 10-12.
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pragmatic in its policy toward China and attempted to establish greater independence from
US military assistance.® One unsuccessful example of an attempt by Taipei to be
independent in its development of defence capabilities was a nuclear weapons program,
which was forced to end by the US government in 1987.2 The ROC’s policy makers
reflected strategic apprehension and sound political will to pursue strategic independence.
The ROC was diplomatically isolated by the PRC for a long time and was left without
many reliable suppliers in the international community. Political difficulties also seriously
hampered its efforts to conduct defence modernisation.

Political obstacles in international politics continue to limit Taiwan’s hope for overall
defence modernisation. Restricted international arms markets present another difficulty to
be overcome if Taiwan is to advance its defence modernisation and military technologies.
In such a political difficult context, development of an indigenous defence industry would
seem to be the only possible solution. As President Tsai Ing-wen stated, on the occasion of
launching construction of a facility to build Taiwan’s first indigenous submarines, ‘[b]
uilding submarines at home is the only way out’.10

VI Emergence of an Indigenous Defence Industry in Taiwan

During the 1950s and 1960s, the ROC’s national security was seriously threatened, as the
ROC and the PRC engaged in a heated diplomatic struggle for the right to represent ‘China’
in the United Nations and related international organisations, and the military threat of the
PRC to the ROC increased dramatically. Under such a serious threat, improvement of
national defence capabilities became the top priority for Taipei. In order to bolster the
defence industry and prevent overdependence on external military assistance, the then
Minister of Defence, Chiang Ching-Kuo, ordered the establishment in 1965 of the National
Chung-Shan Institute of Science and Technology (NCSIST)!!, pioneering the initial stages
of arms and military technologies production. Although industrial development begun in
Taiwan only in the 1960s, the political will of the leadership in this area was strong and
clear. Approved by the then President, Chiang Kai-Shek, the NCSIST was formally
established in 1969. Before the NCSIST was established, the ROC had a poorly organised
national defence industrial program. The NCSIST has led a systematic development of
defence capabilities build-up with research and development and manufacturing.

At this historical juncture, there were two main factors driving the establishment of self-
defence development in Taiwan. The first was the sea change in US Asian policy during the
Nixon era with the establishment of the ‘Nixon Doctrine’ in 1969. Nixon stated that ‘the
United States would assist in the defence and development of allies and friends’, but would

8 Lee, B., The Security Implications of the New Taiwan (International Institute for Strategic Studies Adelphi
Paper 331, 1999), pp. 20-21.

9 For the detailed reason why Taiwan was forced to called off the entire nuclear weapons program, please refer
to the publication below. David Albright, and Andrea Stricker, Taiwan’s Former Nuclear Weapons Program:
Nuclear Weapons On-Demand (Institute for Science and International Security Press, 2018). http://isis-online.
org/uploads/isis-reports/documents/TaiwansFormerNuclearWeaponsProgram POD_color withCover.pdf

10 ‘“Taiwan Begins Work on Ist Indigenous Submarine Facility’, Kyodo News, 9 May 2019, https://english.
kyodonews.net/news/2019/05/b86865a4528c-taiwan-begins-work-on-1st-indigenous-submarine-facility.html.

11 When it was established in 1969, CSIST was part of Armament’s Bureau of the Ministry of National Defense
conducting in the development, manufacturing and sale of various weapons systems and dual use technologies.
In 2014, the CSIST was transformed into an administrative corporation supervised by the Ministry of National
Defense and the name was formally changed to the National Chung-Shan Institute of Science and Technology
(NCSIST).
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not ‘undertake all the defence of the free nations of the world’.12 This doctrine meant that
each allied nation was in charge of its own security in general, but the United States would
act as a nuclear umbrella when requested. The Doctrine argued for the pursuit of peace
through partnership with American allies. As such, the US would directly reduce military
aid to its allies and shift to boosting the development of their indigenous defence industries
instead. According to President Nixon’s report to Congress in 1973, the US defined three
types of foreign assistance: security assistance, humanitarian assistance and economic aid.
He asserted, furthermore, that ‘[s]ecurity assistance (including military aid and economic
assistance) is vital to help friendly countries develop the capability to defend themselves’.!3
The report alerted Taiwan’s security decision-makers at the time to place more emphasis on
efforts to develop the indigenous defence industry than on seeking US military assistance.

The second factor driving the establishment of self-defence development was the
complicated nature of arms procurement in the context of US-China relations, due to the
increasing diplomatic difficulty Taiwan encountered since early the 1970s, when the ROC
left the UN in 1971. In particular, since President Nixon sought for diplomatic
normalisation with the PRC, Taiwan’s arms procurement from the US has become ever
more challenging. Since 1979, when the US broke off its formal diplomatic relationship
with the ROC, the issue of US arms sales to Taiwan has continued to be a critical political
issue between the US and China. As China grows more powerful and influential,
challenging the dominance of the US in the last two decades, US arms sales to Taiwan have
become not only a political but also a strategic issue vis-a-vis China. This has in turn
increased the unpredictability of Taiwan’s national defence build-up and has complicated
strategic planning.

Over the years, Taiwan has developed a very strong private-sector industrial base,
particularly in commercial manufacturing. Regarding domestic production of defence
equipment, organisations are directly overseen by the Ministries of National Defence and
Economic Affairs. The defence industry depends on government funding and policy
demands they follow the government’s guidelines for developing and conducting defence
trade. The ROC’s development of its defence industry is concentrated in three
organisations: the NCSIST, the Combined Service Forces of the Ministry of National
Defence (CSF) and the state-run Aerospace Industrial Development Corporation (AIDC).
In addition, academic institutions and public enterprises, most notably the China
Shipbuilding Corporation, all play a significant role in the production of defence
equipment.

Taiwan has adopted an industrial development process for building defence industries
that is quite similar to those adopted in developing countries. In general, the pattern of
industrial development in many developing countries follows four incremental steps:!4

(a) Initial importation of arms from foreign suppliers;

(b) Gradual creation of maintenance and overhaul capabilities and related facilities,
including the manufacture of spare parts, made possible by the provision of
equipment, data, training and supervision from foreign sources;

(c) Eventual assembly and production of major weapons under license, to include

12 ‘Report by President Nixon to the Congress: US Foreign Policy for the 1970s: A New Strategy for Peace’,
Office of Historian, US Department of State, Washington, 18 February 1970, https://history.state.gov/
historicaldocuments/frus1969-76v01/d60.

13 Industrial College of the Armed Forces, National Security Seminar: Background Readings, (Industrial
College of the Armed Forces, 1973), p. 95.

14 Nolan, J. E., Military Industry in Taiwan and South Korea, (Palgrave Macmillan, 1986), p. 45.



Taiwan's Security Policy since the Cold War Era

varying levels of technical participation by the host country;

(d) Indigenous design, development and production of systems.
Study of the histories of several established organisations reveals that the development of
defence industries in Taiwan follows these steps exactly. The fact that in 1960s, national
economic development was also catching up in terms of technology made the production of
advanced military equipment possible later. During the 1960s and 1970s, although the ROC
went through the painful experience of diplomatic setbacks and military threat from the
PRC, its economy made a surprising recovery. The Ministry of National Defence (MND)
made it very clear that the defence industry was closely interrelated with the technological
level of national industry. In order to raise the standard of domestic industrial technology,
thereby leading to a self-reliant defence industrial system, the MND has long been ‘making
good use of the national defence industrial development fund for assisting those public and
private enterprises to cultivate qualified technical personnel and purchase facilities;
bringing in more advanced science and technology; and developing more sophisticated
production, so as to meet the demands of national defence and to strike the roots of defence
industry into civilian society’.!5 Therefore, during that time, together with the National
Science Council, the Ministry of Education and the Ministry of Economic Affairs, the
MND established new mechanisms to strengthen cooperation between academic and
industrial sectors, and issued the ‘Defence Science and Technology Development Plan’.
More importantly, based on national transformation of economic development, the MND
then made efforts to guide public and private enterprises, including small- and medium-
sized enterprises (SMNs), to enhance their capabilities for weaponry and armament
production. It was the beginning of civil-military cooperation for the development of the
indigenous defence industry.

For decades, Taiwan has learned the hard way to develop its indigenous defence industry
under politically difficult circumstances in the international community. With foreign
assistance it has successfully managed to develop its own fighter aircraft, missile systems,
surface ships, radars, rocket artillery, armoured vehicles and assault rifles. Now, it has even
expanded to the development of indigenous submarines. Taiwan has developed an advanced
economy with the capability to manufacture cutting-edge information technology. In 2018,
Taiwan’s indigenous defence industry grossed over $2.3 billion US dollars in revenue,
amounting to about 23 percent of its annual defence budget.!6 Although the revenue was
mainly shared among three major government-affiliated organisations/companies — the
National Chung-Shan Institute of Science and Technology, the Aerospace Industrial
Development Corporation and the China Shipbuilding Corporation — SMEs are well
connected to these major players and are able to both profit and contribute.

The Leading Role of the National Chung-Shan Institute of Science and Technology
(NCSIST)
In light of the international political downturn, the government in Taipei quickly moved to
establish an indigenous defence industry. All political setbacks have facilitated Taipei’s
determination to push the progress of building an indigenous defence industry. The
emergence of the NCSIST reflected the strategic vision of the ROC’s decision-makers
during that time. The NCSIST’s early work included various missile and radar systems, as

15 Ministry of National Defense, ROC.

16 An, D., Schrader, M., and Collins-Chase, N., ‘Taiwan’s Indigenous Defense Industry: Centralized Control of
Abundant Suppliers’, Global Taiwan Institute, May 2018, http://globaltaiwan.org/wp-content/uploads/2018/05/
GTI-TW-Indig-Defense-Occasional-Report-May-2018-final.pdf.
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well as systems integration for ROC military aircraft and ships. The NCSIST was also, and
remains, active in military construction. After the United States shifted diplomatic
recognition from the ROC to the PRC, the NCSIST became even more important as
Taiwanese authorities felt they could no longer view the United States as a reliable and
exclusive defence partner and supporter. Establishing the ability to design and manufacture
weapons systems became even more significant to the ROC authorities. To this day, the
NCSIST continues to lead the development of indigenous defence industry in Taiwan.

The Hsiung-Feng (HF) anti-ship missile, inspired by the Gabriel missile (Israel), is an
emblematic product of the NCSIST. In late 1960s, the PRC not only bought anti-ship
missiles from the Soviet Union, but also began its own anti-ship missile development
project. In order to fight against the PRC, the NCSIST began the HF program in the 1970s,
but development did not progress smoothly during the early stages. It was not until 1983
that the first generation of HF missiles were successfully developed and deployed in the
warships of the ROC navy. The HF program is still progressing and developing the next
generation of anti-ship missiles with increased speed and operational range.

The NCSIST started the Tien-Kung (TK) anti-tactical ballistic missile system in the late
1970s based on its previous experience with propulsion systems from pioneer projects. In
1984, the first model of the TK missile, propelled by a solid rocket engine, was successfully
developed. A compatible phased-array radar system was designed at the same time for
better guidance and control. The TK series is still the main air defence missile deployed in
Taiwan to date.

The NCSIST developed several famous global weapons systems for the self-defence of
the ROC from 1969 to the 1980s; however, the government of the ROC has not been
satisfied to rest on its laurels. The two missiles systems have been continually modified and
upgraded with the latest technologies, while another project for developing an indigenous
defence fighter aircraft was initiated in the early 1980s. This project was dominated by the
government-funded Aerospace Industrial Development Corporation (AIDC) and the
NCSIST and included the development of the four necessary components of a fighter
aircraft: the airframe, propulsion system, avionics system and weapons system. In 1989,
the first Taiwanese-developed indigenous defence fighter aircraft made its first successful
flight test. Later, this fighter was named AIDC F-CK-1 Ching-Kuo to memorialize the
former president of Taiwan, Chiang Ching-Kuo. During the 1990s, more than 130 of these
fighters were manufactured and most of them are still in service today. The weapons system
employed on AIDC F-CK-1 Ching-Kuo is the Tien-Chien (TC) air-to-air missile, which
was developed at the same time as the AIDC F-CK-1 Ching-Kuo. These short-range
infrared-guided missiles provide all-aspect engagement capabilities and vigorously
strengthen the air defence of the island.

In addition to missile systems, fighter aircraft and radar, the NCSIST is also involved in
the development of simulators, digital warriors for cyber space, satellite communication
devices, specific materials and other items and continues to introduce the latest military
technologies into existing products. Although the progress of self-defence capability
development in Taiwan has slowed since 2000, president Tsai, who won the election in
2016, has encouraged the further development of self-defence, and her government has
invested considerable funds and effort into next generation weapon systems.

The NCSIST jointly conducts independent research and development of weapon systems
with the Aero Industry Development Centre, which is now under NCSIST supervision;
some manufacturing units of the Combined Services Force; academic institutions; and
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public and civilian industries. To date, a significant number of weapons systems and
credible technologies have been domestically designed, tested and produced on a mass
scale by the NCSIST.17

The Combined Service Forces (CSF), Ministry of National Defence

The Combined Service Forces (CSF) serves as the logistical command responsible for the
production of ordinance, military maps and communications equipment for Taiwan’s armed
forces. The CSF also provides support and services commonly utilized by all armed forces
services, such as finance, surveying, engineering, rear echelon administration and
armament appraisal and testing. As part of the defence industry developed within the
defence establishment, the CSF’s main responsibility has been to produce weapons and
equipment for troops. By manufacturing weapon systems, the CSF takes on the
responsibility of maintaining high capability rates for weapons at all times and enhancing
combat capability.

Over the years, the CSF and the NCSIST have jointly developed the following weapons:!8

1. Tanks and Armoured Vehicles: The CM family of armoured personnel carriers has
been developed and will continue to be mass-produced. Research and development
of communication command vehicles, artillery observation vehicles and ambulances
are on in progress.

2. Artillery: XT86A1 howitzers, RT-2000 MLRS (multiple launch rocket system),
M32K1 tank guns and 20mm T82F cannons have been developed and test-fired.
Some of them are in the process of production.

3. Small Arms: 66mm T-85 launchers and 40mm T-85 howitzer launchers have been
developed and test-fired. They are scheduled to be produced.

4. Other Weapons: TC-85 20mm high-explosive ammunition, XTS-85 reflective sights,
night vision monitoring systems and soft bullet-proof vests have been developed and
are in the process of production.

Since its establishment in 1946 in Nanjing, China, the CSF’s organisation went through
several restructuring processes. After the Nationalist Government came to Taiwan and
ordered it to be restored in 1950, it then became responsible for the production of military
arms and equipment and provided joint back-up and general support for military services.
It has constantly enhanced its production skills and quality and improved military arms. In
joint logistics back-up, it has closely coordinated effective supply, repair and maintenance
and. In March 2002, the CSF was officially renamed as the ‘Combined Logistics Command
of the Ministry of National Defence’ (CLC). In December 2012, under a new wave of
defence organisation reform during President Ma Ying-jeou’s era, the CLC was dismissed
again and merged into the Taiwanese Army Logistics Command. Although the CSF is
legally no longer existent, its function of arms and equipment production remains intact in
the new organization.

Catching up with Military Technology: The Aerospace Industrial Development Corporation
(AIDC)

The Aerospace Industrial Development Corporation, previously known as the Aero Industry

Development Centre, was founded in 1969 under the authority of the Republic of China Air

Force and was later transferred to the Chung-Shan Institute of Science and Technology

17 Tbid.
18 Yen, P., ‘Taiwan: Diversification and Defense Trade Opps’, U.S. & Foreign Commercial Service and US
Department of State, 1999, https://fas.org/irp/world/taiwan/isar0020.htm.
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under the management of the Ministry of National Defence in 1983.19 Since its
establishment, the main task of the AIDC has been the research and development of
aerospace military technologies. Thus, in cooperation with international defence producers
(e.g. Northrop and Lockheed), early production efforts included all kinds of military
aircraft: UH-1H helicopters, FSE/SF, T53, trainers and so on. After the United States
severed diplomatic relations with the ROC in 1979, the future supply of military equipment
for Taiwan’s defence was questionable and uncertain. Political barriers would wreck all
chances of military procurement for the next generation of advanced fighters, which
Taiwan’s security is highly dependent on. Through the enactment of the Taiwan Relations
Act, the US was obliged to sell arms and military equipment to strengthen Taiwan’s
defence capabilities; however, this support gradually waned:

Taiwan built nearly 300 Northrop F-5s under license from 1974 to 1986. From the early
1980°s, Taiwan expressed an interest in purchasing US fighter aircraft to replace its
obsolescent Northrop F-5 and Lockheed F-104 fighters. The United States, which was
interested in improving relations with China, denied Taiwan’s request to purchase the
more capable F-16, and blocked a subsequently proposed $1 billion sale of 100 F-20
Tigersharks in July 1982. The 1982 decision by the Reagan administration to bar export
of new fighters to Taiwan left technical assistance unrestricted. Taiwan decided to go it
alone to build the Indigenous Defence Fighter (IDF).20

In 1981, the ROC government ordered the AIDC to develop new fighters for upgrading
national defence. The project led to the successful development of the IDF (Indigenous
Defensive Fighter or F-CK-1) squadrons. The first squadron joined the ROC Air Force in
December 1994 .21

In 1996, in support of national aerospace development, the AIDC was reformed from a
military establishment into a government-owned company under the authority of the
Ministry of Economic Affairs. As a market-oriented and successful commercial entity, the
AIDC worked towards commercialisation, privatisation and globalisation. According to the
new company objectives, ‘AIDC’s business strategy turned from products and services
which were previously solely for military applications into a well-balanced diversified mix
of both military and commercial of products and services’.22

Given the highly competitive and technologically demanding nature of the aerospace
industry, the AIDC developed and proposed its privatisation plan to the government in
early 2013, and it was approved later the same year. The AIDC successfully consummated
its privatisation objectives through a public stock offering and was officially listed on the
Taiwan Stock Exchange on August 25th, 2014. In facing up to extreme competition in the
global market, the AIDC established an industrial alliance of joint effort with domestic
materials suppliers, equipment providers, manufacturers, logistic services and the banking
industry, as well as with academia integrating from upstream to downstream resources. The
objective of the alliance aims at establishing itself as a global Tier 1 supplier by uplifting
group competitiveness and integrating related industries.23 With the establishment of the

19 Aerospace Industrial Development Corporation, 2019, https://www.aidc.com.tw/en/.

20 ‘Ching-kuo Indigenous Defense Fighter’, Military Analysis Network, 4 April 2000, https://fas.org/man/dod-
101/sys/ac/row/idf.htm.

21 Ibid.

22 Aerospace Industrial Development Corporation.

23 Ibid.
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NCSIST and the AIDC, the related aerospace industry supply chain was built and continues
to grow annually. The potential of the aerospace industry cannot be neglected over the
coming decades. Each year since 2016, more than US $1.5 billion in funds from the
Taiwanese government has been invested into domestic industries. Alongside strong
government funding, Taiwan’s international partners include Boeing, General Electric,
Pratt and Whitney, Airbus, Bombardier and so on. The number of international cooperative
projects continues to grow. The strengths of Taiwan’s aerospace industry supply chain
include design and production, systems integration, aircraft assembly and aviation
technological maintenance.

An important part of the AIDC’s success is its ability to match the right strategy to
optimal human resources. Constant support from the government over the past decades has
enabled the AIDC to acquire and maintain a talented human resource base dedicated to the
aviation industry, and this has equipped the AIDC with expertise and capabilities in aircraft
systems integration, aircraft development, parts manufacturing, aircraft assembly, testing
and verification. As a result, the AIDC continues its excellent record of achievement and
has outperformed its competitors in the Asia-Pacific region. In doing so it has earned itself
well deserved recognition and acceptance from the global aerospace community as a
valuable supplier.

To ensure the AIDC’s technological advance and to satisfy Taiwan’s self-reliant defence
needs, the AIDC is actively pursuing development and expansion of local industry
capability and capacity. In compliance with the government’s policy of ‘domestic
production of jet trainers’, the NCSIST signed a commission agreement with the AIDC on
April 25, 2017, for the production of 66 advanced jet trainers, with which a domestic
outsourcing and industry assistance program was launched. Taiwan’s first prototype of an
indigenous advanced jet trainer made its public debut on September 23, 2019, following
the current President Tsai Ing-wen’s ‘design and build at home’ policy for military
equipment.2¢ The development of the AIDC, therefore, provides a clear snapshot of
Taiwan’s efforts to drive the indigenous defence industry from low technological equipment
to high technological weapons systems.

Toward a Leading Technology Provider: China (Taiwan) Shipbuilding Corporation
Taiwanese shipbuilding began in 1937 during the Japanese colonial period, when the
Mitsubishi Heavy Industries Corporation founded the Taiwan Dockyard Corporation. After
World War 11, the ROC authorities established the Taiwan Machinery and Shipbuilding
Company by merging the existing Taiwan Dockyard Corporation with Taiwan Steel Works
and the Toko Kogyo Corporation. In 1948, the company split into two state-owned
companies, called the Taiwan Machinery Corporation and the Taiwan Shipbuilding
Corporation (TSBC). In the government’s ‘Ten Major Construction Projects’ announcement
delivered by Premier Chiang Ching-Kuo in November 1973, the China Shipbuilding
Corporation (CSBC) was listed as one of the national projects.2s It was then founded in
1973 and reverted to being a government-owned corporation in 1977. The CSBC and the
TSBC merged in 1978 and became known as the China Shipbuilding Corporation until
2007. The CSBC was renamed by President Chen Shui-Bian as the Taiwan Shipbuilding
Corporation in Chinese, but the English name remains unchanged.

24 ‘Taiwan Unveils Prototype of Indigenous Advanced Jet Trainer’, Focus Taiwan, 24 September, 2019, http://
focustaiwan.tw/news/aipl/201909240008.aspx.

25 ‘Ten Major Construction Projects’, National Archives Administration, 2012, https://atc.archives.gov.tw/csbe/
en_boatsdl.aspx.
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The CSBC has built container ships, one-of-a-kind commercial ships and semi-
submersible heavy-lift transport ships. Furthermore, it has built ships, submarines and
advanced naval weapons for the ROC Navy, patrol vessels for the ROC Coast Guard
Administration and research vessels for the Taiwan Ocean Research Institute. Most
recently, the CSBC is participating in the development of the first domestic Taiwanese
Autonomous Underwater Vehicle (AUV).

In 2018, the CSBC entered into an alliance with the Yang Ming Marine Transport
Corporation, Taiwan Navigation Co Ltd and the Taiwan International Ports Corporation, to
provide marine services to Taiwan’s burgeoning offshore wind power sector. The CSBC
has a joint venture with DEME Wind Engineering to offer wind-farm construction in East
Asia. In 2019, they were hired by Copenhagen Infrastructure Partners to transport and
install wind turbines at two new wind farms off the Taiwanese coast. In July 2019, the
CSBC launched the CSBC No. 15, a barge designed to support the CSBC’s offshore wind-
power business. The barge has a loading capacity of 23,000 metric tons and a loading deck
bearing strength of 20 metric tons per square meter. Since 2016, the CSBC has been
contracted to build eight conventional attack submarines for the ROC Navy. The initial
project contract is for US $3.3 billion with projected procurement costs of US $15.9 billion
estimated for a fleet of eight submarines.2¢

After all updated developments, the CSBC has expanded its business beyond simple
construction of ships into related service sectors to provide strong support for the
development of commercial vessel construction and repair capabilities, special vessel and
military vessel construction and repair capabilities, offshore industry, and land-based
machinery. The CSBC can now offer varieties of products and services, ‘such as the
constructions of merchant ships, naval vessels, official ships, and commercial services,
large steel structures, machinery manufacturing, offshore engineering manufacturing,
assembly, transportation, hoisting, commercial, and other core business projects’.?’ Its
operating status today focuses on three main categories: the technology of merchant
shipbuilding and maintenance, the manufacturing and maintenance of naval and official
ships and the offshore wind power business. It is itself a successful example of an
indigenous defence industry.

VII Taiwan’s Successful Economic Development for Indigenous Defence
Industry

Through the development of three major indigenous defence institutions/companies
established by the government, Taiwan has gradually built a thriving indigenous defence
industry based on its successful economic strategies over the last seven decades. Only if
economic development was successful could technological development be advanced. The
economic process is therefore what the indigenous defence industry relied upon. After
relocating to Taiwan, the ROC government gradually managed to stabilise the domestic
political and social situation. It was all the more important for the government to adopt an
outward-looking development strategy, which encouraged fledgling domestic industries to
connect with the dynamism of international markets. Over the last seven decades, the
successful experience of economic development in Taiwan can be categorised into six

26 “Taiwan begins work on 1st indigenous submarine facility’.
27 <About CSBC’, Taiwan Shipbuilding Corporation, 2016, http://www.csbenet.com.tw/English/About/About/
About.htm.
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stages: 1950s — import substitution, 1960s — export-orientation, 1970s — export expansion,
1980s — technology-intensive economy, 1990s — high technology, 2000s — knowledge-
based economy.

During the 1950s, the ROC’s main economic policy was to pursue stability and self-
sufficiency. Top priority was then given to economic stabilisation and sufficient food
production: ‘[t]he major tasks were to effectively utilise US economic aid for development,
and to make use of tariffs and import controls in fostering the development of domestic
industry’.28 The government focused on the development of labour-intensive imports,
substituting industries in order to ease dependence on imports and the demand for foreign
exchange. Accompanied by an import substitution policy, a land reform program was
introduced to promote social stability and shift the focus of large landowners to developing
private sector agricultural products.

In the 1960s, when Taiwan had managed to gradually accumulate a certain level of
industrial base, the government began to encourage light industries to expand their export
scale beyond Taiwan. The government’s economic strategy emphasised encouraging
labour-intensive and export-oriented industries to target potential international markets. To
take greater advantage of global economic development and opportunities, the government
then introduced reforms in foreign exchange and taxation, increasing incentives for
investors. At the same time, Taiwan’s first export processing zone was established in
Kaohsiung. Such policy flexibility made it into the international markets well. It resulted in
the rapid increase in Taiwan’s exports and the subsequent successful record of strong
economic growth.

The era of rapid export expansion stimulated stronger domestic demands for machinery,
equipment and intermediate materials. Taiwan’s economic development and advancing
technology facilitated the economy to a higher level of basic and heavy industry
development, which in turn became the focus of economic strategy. It was around the
1960s to 1970s, when the economy began taking-off, that the NCSIST, the AIDC and the
CSBC were established to combat the bleak international environment and national security
challenges for the ROC. As a response to the changing international economic environment,
the government decided to carry out the ‘Ten Major Development Projects’ to augment
railway, airport, port, electricity and other basic infrastructure, and vigorously promoted
the development of the petrochemical, steel and other capital-intensive import-substitution
intermediate industries. The main rationale was that the Major Development Projects
‘enabled Taiwan to effectively reduce its reliance on the foreign supply of intermediate
products and to speedily upgrade its industrial structure’.2®

In the 1980s, Taiwan’s economy entered into the stage of economic liberalisation and
technology-intensive development. In spite of diplomatic difficulty in the international
community, Taiwan’s economy accumulated sufficient benefits in trade-promotion policies
and an increasing surplus in foreign trade. To cope with growing imbalances in the
economy, the government introduced two guiding principles for further economic
development: economic liberalisation and internationalisation. Trying to utilise ample
capital resources, the government decided on the blunt approach of leaping to the
development of capital- and technology-intensive industries, such as electronics,

28 ‘Economic Development ROC (Taiwan)’, Council for Economic Planned and Development, Executive Yuan,
ROC, 2012, https://ws.ndc.gov.tw/Download.ashx?u=LzAwMS9hZG 1 pbmlzdHJhdG9yLzEwL3JIbGZpbGUVNT
YwNy83MzIvMDAxNzUwOV8xLnBkZg%3D%3D&n=MjAxMI1%2FntpPlu7rmnINf61e654Gj55m85bGV6lux5
paHS5Wr5YaKX%2BeAj%2BimvSSwZGY %3D&icon=.pdf.

29 Ibid.
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information and machinery, as part of the economic strategy of the 1980s. It has been
proven that this successful strategy has brought about not just economic achievement and
wealth, but also advanced technology.

With the successful development of capital- and technology-intensive industries in the
1980s, Taiwan was ready to move on to the next stage of high technology. As the economy
developed, rising wages forced labour-intensive industries to move out of Taiwan,
relocating to mainland China and elsewhere. Boosted by high-quality human resources and
comprehensive industrial clusters, the structure of the economy underwent a new wave of
readjustment focusing on the information technology industry. In 1993, it became the
world’s top producer of many IT products, supplying more than half of the global market
for monitors, motherboards and image scanners. In 1995, Taiwan’s IT industry became the
world’s third-biggest producer of IT hardware and played an indispensable role in the
global high-tech industry division of labour.

From 2000 onwards, Taiwan has made industrial remodeling and global linkage top
priorities in its economic strategy. The government unveiled ‘a new vision for pursuing
knowledge-based, sustainable and just economic development, involving all-out investment
in human resources, R&D innovation, logistics channels and the living environment, and a
focus on developing the semiconductor, image display, biotechnology and digital content
industries, with a view to raising the innovative capabilities of domestic industry and
enhancing the people’s quality of life’.30 To overcome the impacts of the 2008 global
financial crisis, Taiwan’s economic strategy focused on infrastructure building, industrial
remodeling, inward investment and global linkage.

Taiwan’s experience of economic development over the last seven decades went from
strengthening primary industry in agricultural sectors, labour-intensive industries and
export-oriented industries, to capital-intensive industries and technology-intensive
industries. Since 2000, it has taken the lead in the high technology sector. The entire
historical context of Taiwan’s economic development clearly indicates that the political and
economic background supported the emergence of an indigenous defence industry.
Taiwan’s economic development and indigenous defence industry indicate three important
trends. Firstly, only strong economic development can economically and technologically
buttress the defence industry at home. Taiwan’s advantageous economic development
provided sufficient resources to develop an indigenous defence industry.

Secondly, through the process of developing the indigenous defence industry, the
government has developed a very complicated civil-military industrial network at home
and abroad. Due to diplomatic difficulties in the international community, it has been much
harder for Taiwan to procure any advanced weapons and conduct any transfer of high
technology. Likewise, Taiwan’s emerging indigenous defence industry will not be able to
enter into the global arms market. As the scale of defence production is limited to the home
market, defence production is relatively costly. Investment in the defence industry would
generate new jobs and stimulate economic growth. Because the ROC now faces a
comprehensive security threat from China, the aging population, stagnant wages and ‘brain
drain’, pushing for development of a highly capable indigenous defence industry is
regarded overall as a good way of mitigating these challenges.3!

Thirdly, it is always critical that high technology and industrial capacity developed by an
indigenous defence industry or transferred from international partners be shared with

30 Ibid.

31 Ferry, T., ‘Growing Pains in Taiwan’s Defense Sector’, Taiwan Business Topics, 14 September 2019, https://
topics.amcham.com.tw/2019/11/taiwan-defense-sector/.
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civilian sectors. Indigenous military programs do not only help transfer critical state-of-
the-art technology to civilian uses, but also stimulate the emergence of new industries and
new applications, including applications in aerospace, electronics, information technology
and even artificial intelligence.

VIII Concluding Remarks

The ROC has experienced significant social and political challenges. Despite this, it
continues to grow and transform regardless of the serious security threat from the PRC. Its
security policy has always focused on the threat from the Chinese communist regime. It
went from a ‘recover the mainland’ strategy in the 1950s, to an ‘offensive and defensive’
strategy in the 1960s, a ‘defensive defence’ strategy in the 1970s and finally to an ‘effective
deterrence, resolute defence’ strategy in 1980s and after. To survive defeat and disorder, the
ROC government managed to link itself closely to the US. When the US national interest
was favourable to Taiwan, US-Taiwan defence cooperation moved forward together. At
other times, the US would shift to a different focus according to its national interest and
decline to help defend Taiwan. After World War 11, the development of the ROC was
closely aligned to the US national interest. Taiwan’s policy options limited were mostly in
accordance with US national interest, especially when it came to mainland China policy;
the US manages from behind the scenes and tries to make sure Taipei would not unilaterally
change the status quo in the Taiwan Strait in accordance with US interests. At the same
time, it remained unclear and uncertain what would happen if a conflict of national interest
with the US arose.

Throughout the Cold War era, the ROC’s national security was completely overshadowed
by the enmity of the PRC. Even today, the ROC’s national security strategy
overwhelmingly addresses military threats from the People’s Liberation Army. Although
the US had over the years granted hardware and software to Taiwan to strengthen its
defence capabilities, Taiwan remained far from independent in defence modernisation and
national security. For Taiwan, a hard lesson learned from the changes in US policy in Asia
and other bilateral relations was that the US will only invest in countries it deems
strategically useful. As always, to receive military assistance from the US is to learn that
military assistance comes with a political reckoning. The US uses the promise of military
assistance to leverage strategic development of allied countries.

The post-World War II economic development in Taiwan closely aligns with the political
attempt to develop a strong indigenous defence industry, so that Taiwan might avoid
potential risk from changes in US policy. The challenging path Taiwan has followed in
developing its indigenous defence industry demonstrates that there are three different ways
the US has administered military assistance to Taiwan. Firstly, the US offered military
assistance and arms sales to Taiwan. Secondly, the US was reluctant to sell advanced
weapons, but would help transfer critical technology and build advanced weapons in
Taiwan. Thirdly and finally, the US denied arms sales to Taiwan on political grounds.
Extreme uncertainty about national security has always been a big challenge for Taiwan.
The development of an indigenous defence industry has become critical and has gained
prevailing support in domestic politics. Taiwan’s development of the indigenous defence
industry began with three public institutions/organisations and has gradually connected
more than 200 SMEs at home. Over the past few decades, it has been built into a very
useful and promising defence industrial chain, which generally reflects what Taiwan’s
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economic development offers.
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Appendix
Table 1. NCSIST Development of Weapons Systems32
Name of the systems Development date Notes of development
Aircraft

AIDC F-CK Indigenous |Introduction in January Under the practice of US

Defence Fighter 1994 technology transfer and
Production 1990-2000 (A/ | assistance to Taiwan’s defense
B models) industry

AIDC AT-3 Tz-chiang Produced 1984-1989 A total of 62 aircraft were

Advanced Trainer manufactured by the AIDC in

collaboration with American
aircraft manufacturer Northrop

AIDC T-5 Brave Eagle The project was announced | Jet trainer/lead-in trainer
to begin in 2017. The developed in partnership with
development and AIDC and the ROC Air Force.
production is to be Based on the F-CK-1 B/D.

undertaken by a
partnership of AIDC and

the NCSIST with delivery

scheduled to begin in

2026.
NCSIST Albatross Tactical The Albatross Tactical UAS were
Unmanned Aircraft System designed in composite material

structures and modular system.

CSIST Chung Shyang I1
Unmanned Aircraft System

NCSIST Tengyun (Teng | Unveiled in 2015
Yun or Cloud Rider)
Unmanned Aircraft System

Cardinal Mini Unmanned
Aircraft System

NCSIST Chien Hsiang 2019-2024 In 2019, the Taiwan Air Force’s
Air Defense and Missile
Command announced a five year,
NT$80b (US$2.54b) project to
build up a full force of anti-
radiation UAVs

32 The main development of indigenous defence industry can be quoted on historical development of the
NCSIST. From low level of technological weapons to advanced weapons, the table reflects the progress of the
ROC independent defence industry. “Defence system,” http://www.ncsist.org.tw/eng/csistdup/products/catelogs
Middle.aspx?catelog 1d=8; “Aviation systems,” http://www.ncsist.org.tw/eng/csistdup/products/products.
aspx?catelog 1d=9; “electronic systems,” http://www.ncsist.org.tw/eng/csistdup/products/catelogs Middle.
aspx?catelog_Id=10
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Missile Systems

Hsiung Feng I (HF-1)

Surface-launched subsonic anti-
ship missile

Hsiung Feng II (HF-2)33

Started the development in
1983 and deployed to
R.O0.C NAVY in 1990.

In 2007 the improved
version of HF 11 BLOCK
IT deployed to Kwang Hua
6 FAC (Fast Attack Craft).

Surface-launched subsonic anti-
ship missile with limited air-to-
ground missile capabilities

Hsiung Feng IIE (HF-2E)

Surface-launched long-range
cruise missile system.

Hsiung Feng III (HF-3)34

Started the critical
technology research in
1994 and proceeded the
first flight test in 1997.

In 2004, NCSIST finished
the development test and
evaluation of HF III
missile and then the R.O.C
Navy finished the initial
operational test and
evaluation in 2005.

Surface-launched supersonic
anti-ship missile.

Sky Bow (TK)

Air defence weapon system,
consisting of TK-1, TK-2 and
TK-3 systems

Sky Sword I (TC-1)

Radar-guided medium-range
air-to-air missile

Road mobile SHORAD
system

Radar-guided medium-range
air-to-air missile.

Sea Oryx: Sea-based point
defence system

Sea-based point defence system
built around the TC-1.

Sky Sword II (TC-2)

Radar-guided medium-range
air-to-air missile.

Sky Horse developed in the 1970’s Short-range ballistic missile
system

Sky Spear Short-range ballistic missile
system derived from the TK-2.

Yun Feng supersonic surface-to-surface

cruise missile.

33 “Hsiung Feng I1,” http://www.ncsist.org.tw/eng/csistdup/products/product.aspx?product_Id=238&catalog=30
34 “Hsiung Feng I11,” http://www.ncsist.org.tw/eng/csistdup/products/product.aspx?product Id=10&catalog=30
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Wan Chien

Air-ground cruise missile

Other Weapons Systems

Coastal Defence Rocket
Launcher.

Thunderbolt-2000 (LT-
2000)

Locally-developed MLRS

Kung Feng 6 (KF 6)

Locally-developed MLRS.

Kestrel (Rocket Launcher)

Development began in
2008. The Kestrel entered
service with the ROCMC
in 2015.

Disposable rocket launcher firing
HEAT and HESH projectiles.
Development began in 2008. The
Kestrel entered service with the
ROCMC in 2015. The Kestrel
platform is being used as a
starting point for the
development of an anti-tank
guided missile system.

XTR-101/102

Exhibited for the first time
in 2015.

Automatic close-defence with
20mm weapon mounts.
Prototypes were demonstrated in
September 2013.

CS/MPQ-90 Bee Eye

Short- to medium-range
multifunction AESA radar to
support SHORAD batteries.
Intended to have a naval role as
well.

Bistatic Radar System

Two systems entered
service in 2018 with mass
production to begin in
2020.

Bistatic radar system. Two
systems entered service in 2018
with mass production to begin in
2020 if they behave favourably
in the field.

AV?2 Long-Range Chaff
Rocket

Long-Range Chaff Rocket: Chaff
(countermeasure) rocket for ship
self-defence.

CS/MPQ-90 Bee Eye

Short- to medium-range
multifunction AESA radar to
support SHORAD batteries.
Intended to have a naval role as
well.

24




Taiwan's Security Policy since the Cold War Era

2.751in Rocket

2.75 inch aerial rocket for use
aboard AH-64, OH-58D, F-5E/F,
F-16, P-3 Orion and so on. There
are two variants currently
available: Mk4 and Mko66.

CAPTOR Mine

Designated No. 1 Wan Xiang
CAPTOR Mine. CAPTOR mines
contain a torpedo and a targeting
system.

Bottom Mine

Designated No. 2 Wan Xiang
Bottom Mine. A remote-
controlled or passive mine
designed to sit on the bottom of
the sea.

Moored Mine

A remote or automatic mine
designed to be moored to the
bottom of the sea and float in the
current.

Civilian Systems

Sensor System for the
Resource Prospector Lunar
Rover Mission.

SG100 Cloud Computer
for the International Space
Station

It was launched to the
space station in 2017.

Designed and manufactured in
collaboration with Academia
Sinica and National Central
University under contract for
NASA.

High Speed Rail Simulator

Developed with Taiwan High
Speed Rail. Based on aircraft
simulator technology, the system
can simulate natural disasters
such as typhoons and
earthquakes.

Civilian Air Traffic
Control Radar

NCSIST has partnered with the
British firm Easat Radar Systems
to pursue dual use projects using
NCSIST’s proprietary radar
technology.
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Distinctions of the ROK National Security
Policy and the Pursuit of Military
Independence during the Cold War

By KYENGHO SON*

The National Security policy of South Korea has been distinctly shaped by its
historical experience during the Korean War. Facing a sudden invasion from
North Korea, South Korea did not have any other option but to rely on the
support of the US to conduct the war. The US began to strengthen the South
Korean armed forces, based on its national security policy, as the armistice
negotiations progressed towards the end of the war. Because South Korea lacked
modern military technology and funds, the US planned a preponderant ground
force, with a small navy and air force that could be supported by US capabilities.
The concentration on ground forces called for self-reliance on the part of South
Korea. Meanwhile, the South Koreans succeeded in concluding a ROK-US
Alliance to secure US commitment for the defence of South Korea. Self-help
efforts and the alliance with the US became two distinctive features of South
Korean defence policy in the Cold War era. However, the US reduced its
commitment to South Korean defence during the period of détente, although
South Korea devoted its national resources to the Vietnam War. South Korean
elites opened a new dimension to national self-defence efforts by producing basic
weapons and developing independent military strategies. As a result, South
Koreans were able to arm themselves with their own weapons. Later, with the
increase of tension with the Soviet Union, the US changed its policy towards
South Korea to re-institute its commitment to the defence of South Korea. In this
context, South Korea continued its self-defence efforts, and tried to maintain the
commitment of the US while gradually reducing its dependence on US
capabilities for its defence.

1 Introduction

The national security policy of the Republic of Korea (hereafter ROK or South Korea) has
been influenced by the experience of the Korean War and by diplomatic connections with
the United States of America (US). As a product of the United Nations (UN), the ROK was
suddenly thrown, unprepared, into a total war due to the invasion by the Democratic
People’s Republic of Korea (hereafter DPRK or North Korea). The Korean War was South
Korea’s only experience of modern warfare. Although South Korea joined the Vietnam
War, the size and impact of the Vietnam War was not a match for the Korean War’s impact
domestically. South Koreans understood modern warfare and learned its lessons in terms of

* Author Affiliation: Professor at Korea National Defense University.
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their experience of the Korean War.

The alliance with the US was the basis of South Korea’s national security policy from its
inception. At the end of the war, ROK President Syngman Rhee pursued this alliance and
finally concluded the Mutual Defense Treaty between the Republic of Korea and the US on
October 1, 1953. South Koreans needed to rely on the US to protect their country from the
possible aggression of Communist forces. As a result, South Korea’s national security
policy has been subordinated to the global security policy of the US.

The national security policy of South Korea relied on the US most of the time; however,
South Korean administrations pursued a degree of independence from US influence from
time to time. Under the rule of President Park Chung-hee, the ROK government invested in
developing basic weapons capacity, along with some strategic weapons. At the same time,
there were attempts to retake operational control from the United Nations Command or
Combined Forces Command. Currently, ROK forces and US Forces in Korea (USFK) are
again considering a new command structure to fit the new security environment
surrounding the peninsula.

Most studies that consider changes in ROK national security policy focus on the changing
international security environment in the Park Chung-hee era. Han, Yong-sup emphasises
the Nixon Doctrine and the withdrawal of the 7" Infantry Division from the Korean
Peninsula as the main factors pushing South Korea to move to emphasise self-defence.!
Kim Il-young and Jo Seong-ryul adopted the same perspective.2 Park Young-jun also
acknowledged the importance of external changes to the security environment; however, he
shed light on the personal aims of the South Korean leadership by citing presidential
addresses.? In the same vein, Park Il-song emphasised the changing security environment
between 1970 and 1997 as a major factor prompting the self-defence movement in South
Korea.

These studies, however, have neglected to analyse the impact of South Korean efforts
during the Korean War. In addition, most studies do not pay enough attention to ROK
governments’ indigenous military strategy and the defence projects carried out within its
institutions. In this context, this paper attempts to analyse the efforts of South Korean
governments from the Syngman Rhee era to the New Cold War to understand South Korean
military strategy within varying security architectures. At the same time, the paper explores
institutions involved in self-defence projects. Finally, the paper will assess the results of
ROK self-defence projects to enhance the understanding of the reality of self-defence in a
South Korean context.

II The Korean War and Self-defence Efforts

The Korean War was the largest tragedy in national history of Korea. With the surprise
invasion by the DPRK on June 25, 1950, South Korea was dropped into a war that lasted
for years. Since its establishment in 1946 as a constabulary force, the ROK Armed Forces
did not have the strength to counter incoming North Korean forces. Three days into the

1 Han Yong-sup, ‘Dongmaengsogesoui Jajugukbang: Irongwa Siljeui Dilemma [Self Defense under Alliance:
Dilemmas between Theory and Practice],” Han Yong-sup ed., Jajunya Dongmaenginya: 21segi Hanguk Woigyoui
Jinro [Self Defense or Alliance: The Way of Korea's Security Diplomacy] (Seoul: Orm, 2004).

2 Kim Il-young and Jo Seong-ryul, Juhanmigun [U.S. Forces in Korea] (Seoul: Hanwool Academy, 2003).

3 Park Young-jun, Hanguk Gukgaanbo Jeonryakui Jeongaewa Gaje [The Development of ROK National
Security Strategy and Task] (Seoul: Hanwool Academy, 2017).

4 Park Il-song, ‘Jajugookbang Jeongchaekui Chujingwa Gunui Hyundaehwa, 1970-1997 [Conducting Self-
defense Policy and the Modernization, 1970-1997],” Gunsa, Vol., 68 (2008), pp. 93—130.
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invasion, South Korea lost its capital city. Except for the 6™ Infantry and the 8" Infantry
Divisions, most front-line divisions were forced to retreat from their intended positions.
They lost their heavy equipment while crossing the Han River, due to the premature
destruction of the bridge. Soldiers, civilians and government did not know how to fight a
modern war, and the loss of life and property at the beginning of the conflict were very
severe.

The ROK government was able to conduct the war with substantial support from the US.
The US mobilised eight army divisions (the 1* Cavalry, the 2", 3", 7% 24" 25™ 40" and
45" [nfantry), the 1% Marine Division, the 7" Fleet, the 90®, 95 Task Force under US Navy
Far East Command, and the 5™ Air Force under US Air Force Far East Command. In total,
523,083 US soldiers joined the Korean War, accompanying 2,402 airplanes and 5
warships.5 US participation was decided on quickly, and the first battalion was dispatched
to the Korean Peninsula within a week of the outbreak of the war.

The US adopted the policy of Koreanisation to promote the defence of South Korea. After
the intervention of Chinese forces, the Truman Administration became determined to
conclude the Korean War with negotiations. NSC 48/5 typified the direction of US policy
at this time; the document stipulated the build-up of South Korean forces to deal with
future Communist aggressions, as indicated in the following objective:

Permit the building of sufficient ROK military power to deter or repel a renewed North
Korean aggression until the above current objective is attainable, continue to oppose
and penalize the aggressor.¢

The idea of arming South Korea was passed on to NSC 118/2, published in December
1951. The report set out the US goal: to end the war without harming relations with the
Soviet Union, or affecting Taiwan and the seat of China in the UN. To this end, the US
dedicated itself to establishing strong military capacity for South Korea.?

The main line of effort focused on establishing a substantial ground force for the ROK.
Along with the Koreanisation policy, the US launched a 20 division-program for South
Korea. President Truman sent a letter to the ROK government promising to build up South
Korean forces after the announcement of NSC 48/5 on June 5, 1951.8 After continuing
debate, US officials set the goal of increasing the ROK Army to 20 divisions in October
1952 and achieved this goal by November 20, 1953. The final division to be established
was the 27" Infantry Division in Cheju Island. To maintain 20 divisions, the Eisenhower
administration not only provided support in the form of supplies like ammunition and
repair parts, but also gave economic support to sustain South Korean society as it
developed these considerable armed forces.?

5 Gukbang Gunsayeonguso, UNgunjiwonsa [The History of the Support of UN Forces] (Seoul: Gukbang
Gunsayeonguso, 1999), pp. 150-151.

6 U.S. NSC, NSC 48/5, Asia, US Objectives, Policies & Courses of Action, NSC 48 Series Folder #4, Asia US
Objectives, Policies & Courses of Action to Southeast Asia, US Objectives & Courses of Action, Box 4 Lot
61D167 Entry A1 1583 A&B, RG 59, Policy Planning Council, Alphabetical Files, 1948-1961, NARA, College
Park, MD.

7 Kyengho Son, ‘Migugui Hangukjeonjaeng Jeongjeonjeongchaek Gochal [A Study on U.S. Armistice Policy
for the Korean War],” Miguksayeongu, Vol., 36(2012), p. 148.

8 Kyengho Son (2012), p. 150.

9 President Eisenhower sent Dr. Henry J. Taska to investigate the South Korean situation, in terms of its armed
forces build-up, on April 17, 1953. After two months of investigation, he submitted ’Strengthening the Korean
Economy’, which emphasised the importance of economic support to maintain large ground forces after the war.
See Kyeongho Son (2012), p. 158.
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The ROK government subsequently played an active role in increasing the size of ROK
Army at the end of the War. In fact, the 20 divisions represented the vision of the ROK
military community. South Korean Military personnel had thought that 20 divisions would
be necessary to defend their country from any future North Korean invasion. The idea was
formally transferred to General Omar N. Bradley by Foreign Minister Im, Byung-jik on
April 18, 1951, although the US Joint Chiefs of Staff were not initially enthusiastic.
However, the members of the Korean Military Advisory Group (KMAG) had agreed to the
idea as a practical means to replace US troops on the Korean Peninsula. This initiative
eventually became the cornerstone of the military development program for South Korea. It
is conceivable that ROK soldiers may have promoted this idea persistently to their
counterparts in the US military during the Korean War.10

In addition, the ROK government developed its own defence program after the Korean
War. Sensing the approaching end of the war, President Syngman Rhee issued Presidential
order No. 813 to create militia units to raise defence preparedness and counter any future
Chinese invasion, which would be expected to bring a mass of troops. With this order,
South Korea was able to enlist 1,277,955 militia members into 3,985 battalions by October
6, 1952. Lieutenant General Shin Tae-young took command of all the militia units.!!
However, these militia units were then dismissed by the order of Ministry of National
Defense on May 7, 1955. The South Korean government dismissed the militia while
establishing 10 army reserve divisions, which have continued since 1955.12

The South Korean government made a significant effort to formalise the ROK-US
Alliance at the end of the war. Initially, President Eisenhower was reluctant to agree to a
defence treaty with South Korea, because his staff opposed to the idea. Meanwhile, the
South Korean government was eager to conclude the treaty to get a guaranteed US
commitment to defend South Korea. President Rhee suddenly released anti-Communist
prisoners on June 18, 1953, aiming to threaten the negotiated end of the war. The US had
almost reached the stage of signing the armistice treaty with the Communist leadership.
Syngman Rhee showed his willingness to spoil the treaty by releasing prisoners, upsetting
Communist negotiators. Surprised by this move, President Eisenhower soothed President
Rhee by promising to conclude the defence treaty immediately after the war. The mutual
defence treaty was concluded on October 1, 1953, according to the wishes of South
Koreans.

III The Self-Defence Movement under President Park Chung-hee, 1

Right after the Korean War, the USFK revealed its defence concept in 1957. The idea was
to allow North Korea to invade the territory of South Korea before taking counter-offensive
action.!3 Prior to this, the USFK and South Korean armed forces had held the concept of
upholding the line of contact in the case of North Korean attack. However, the US and
South Korean military then changed the policy: based on this new concept, the US
established three lines of defence above the Han River. At the same time, the new defence

10 Kyengho Son (2012), pp. 152-155.

Gukbangbu Gunsapyonchanwiwonhoe, Gukbangsa, 1950.6-1961.5 [History of National Defense] (Seoul:
Gukbangbu Gunsapyunchanwiwonhoe, 1987), p. 74.

12 bid.

13 Yukgunbonbu, Yukgun 40nyun Baljeonsa [The History of the 40 Years’ Development of ROK Army] (Seoul:
Yukgunbonbu, 1989), p. 111.
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concept created three consecutive defence lines as far as the Nakdong River.!4

This new concept demonstrated the US policy to maintain the status quo in South Korea.
To the US, Indochina rather than Northeast Asia had become the focus of its national
interest. Thanks to the normalisation of ROK-Japan relations and the emergence of a
strong anti-Communist government in South Korea, Northeast Asian countries were able to
stand firm against Communist aggression. In this context, the US tried to maintain the
status quo in Northeast Asia and avoid another conflict like the Vietnam War. At the same
time, Asia was a less significant theatre than Europe for US policy makers. In this sense,
US military policy in South Korea had taken a defensive stance, to deter a possible North
Korean invasion and while allowing a first advance by the DPRK toward South Korea.
This policy was maintained into the 1960s.

During the détente era, the US reduced its hostility toward Communist countries and
influenced its allies not to initiate conflict in the region. Since the late 1960s, the Nixon
administration had sought to relieve US involvement in the Vietnam War due to severe
criticism from the US general public and high inflation caused by the enormous cost of the
war. President Richard M. Nixon declared a famous doctrine, which emphasised the self-
help efforts of countries in the case of conventional war in Asia, on July 25, 1969. At the
same time, the Nixon administration tried to enhance its relationship with China by
exploiting conflict on the Sino-Soviet border. In this context, the US government
recommended that South Korea make a rapprochement with North Korea. The US directed
South Korea not to ruin the détente between the US and China.

Meanwhile, in January 1968 the US failed to deal properly with North Korea’s armed
provocation. North Korean infiltrators raided the Blue House, the presidential residence, on
January 21, 1968, aiming to assassinate President Park. While the attempt failed, it was a
great shock for South Korean society, because the infiltrators had made it as far as the last
check point before the Blue House itself. However, the US government did not pay
sufficient attention to this raid, instead the focusing on the seizure of the Pueblo, a US
intelligence-gathering ship, two days later. US officials even held a secret meeting with
North Korea at Panmunjom without giving notice to South Korea. Under such
circumstances, President Park determined to pursue self-defence as a policy objective.

President Park Chung-hee announced his self-dense concept at the opening ceremony of
a local railroad line on February 7, 1968. He proclaimed self-defence as ROK policy for
the first time and suggested three ideas: moving from a UN-centred defence posture to a
posture of self-defence, arming reserve forces of 2.5 million soldiers and constructing a
small arms-producing factory within a year.!> Based on these suggestions, the ROK
government established its Home Reserved Forces on April 1, 1968 with 1,662,413
personnel.16 To produce small arms, the South Korean government constructed a M-16 rifle
producing plant by 1972.17

In the 1960s, South Korea was inferior to North Korea in terms of military capability.
The DPRK achieved a continuing development of its armed forces throughout the 1960s.
Specifically, the success of the Four Military Ways strategy was remarkable. Since 1962,
North Korea had pursued the Four Military Ways: to upgrade all soldiers into cadres, to

14 Yukgunbonbu, Yukgun Jedosa [The Institutional History of the ROK Army] (Seoul: Yukgunbonbu, 1981), p.
334.

15 Gukbang Gunsayeonguso, Gukbangjeongchaek Byunchonsa: 1945-1994 [The History of Defense Policy:
1945-1994] (Seoul: Gukbang Gunsayeonguso, 1995), p. 166.

16 [bid.

17 [bid. The plant was built with the support of the US after the strong protest of the South Korean government
for negligence of the US as an ally on the occasion of the raid.
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modernise the whole armed forces, to arm every citizen and to fortify the entire national
territory. During the 1960s, North Korea was able to recover its military capabilities from
the damage it experienced during the Korean War and even surpassed its previous capacity.
At the beginning of the 1970s, its ground vehicles and jet aircraft each doubled those of
South Korea, while its maritime vessel strength reached four times that of South Korea.
The growth of the DPRK’s military capability seriously undermined South Korea’s national
security.

In this security environment, the US government conducted a defence policy in line with
its national interest in détente, without sincerely considering South Korean defence
requirements. The Nixon administration announced a reduction of 42,000 soldiers in Asia
and gave a notice to South Korea that the 7th Infantry Division would withdraw from the
peninsula in 1971. This was decided at the same time that ROK was dispatching combat
troops to serve outside its borders, in the Vietnam War. In addition, the Nixon
administration dismissed the United Nations Commission for Unification and
Rehabilitation of Korea (UNCURK) at the demand of Communist countries in the UN. At
the same time, the United Nations Command (UNC) was replaced by Combined Forces
Command (CFC) on November 7, 1978.

However, the dismantling of the UNC led to the institutionalization of the ROK-US
Alliance at the level of military command. In fact, the US proposed to dismantle the UNC
as a result of ceaseless requests from Communist countries in the UN. The UNC was the
main body to command ROK and US forces, as well as forces sent by other UNC member
countries: it thereby exercised operational control over ROK forces. The creation of the
CFC allowed ROK officers to join the command structure, gaining the right to be involved
in operational control and decision-making.!8

The major goal of the Park Chung-hee’s self-defence movement was to nurture South
Korea’s capacity to deter and defeat North Korean aggression without the support of the
US.? The main effort of this movement was to develop both basic and strategic weapons
capability. Above all, the Park Chung-hee administration tried to equip South Korean
armed forces with Korean-made basic arms. To this end, he ordered the establishment of
Agency for Defense Development (ADD) in August 1970 with Presidential Order 5267;20
the ADD became the cradle of defence technologies from then on.

The ADD had been expected to conduct research, develop weapons for each military
service, develop technologies to localise weapons and heavy equipment and support
military industries overall in terms of technology.2! In pursuit of these goals, the ADD
recruited 50 researchers from the military with suitable credentials and rapidly expanded
research organizations in the ROK. Initially, President Park and his Minister of National
Defense adopted the concept of the ADD from the National Research Council of Canada,
which supported civilian companies in the development of defence technologies and
promoted the growth of the defence industry in a broader sense.22

The ADD had played an important role in conducting the Beongae (lightning) Project,

18 Kyengho Son (2012), p. 53.

19 Han, Yong-sup, ‘Hanguk Gukbangjeongchaekui Byunchongwajeong [The Change of ROK Defense Policy],’
Cha Young-gu and Hwang Byung-mu eds., Gukbangjeongchaekui Irongwa Silje [The Theory and Practice of
Defense Policy] increased and enlarged (Seoul: Orm, 2004), p. 79. It was announced at a new year’s meeting
with reporters in 1970.

20 Homepage of the ADD, http://www.add.re.kr (accessed, December 1, 2018).

21 Gukbanggwahakyeonguso, Gukbanggwahakyeongusoyaksa, Vol. 1 [The Brief History of ADD], Vol. 1
(Seoul: Gukbanggwahakyeonguso, 1999), p. 59.

22 Ibid.
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which developed technologies to manufacture rudimentary items of equipment such as
helmets, grenades, Carbine rifles, mortars and rocket launchers beginning in November
1971. The Blue House ordered basic weapons and equipment to be produced domestically
on an urgent basis, on November 13, 1971. After finalising this initiative, the ADD took
charge of developing other selected items. The first Beongae planned to produce the M2
Carbine, M1919 A4/A6 machinegun, 60mm/81mm mortars, MK2 grenade, M18A1 anti-
person mine, M15 anti-tank mine and M20A1/M20B1 rocket launcher from Korean
factories.?

The researchers and engineers of the ADD poured their energy to find ways to localise
production. To manufacture weapons, blueprints and materials specifications had to be
prepared. ADD applied reverse engineering skills to US-made goods to derive the standard
design and original size of parts.2¢ Thanks to the help of Clyde D. Hardin, Assistant
Secretary for Research and Development of Defense, ADD was able to acquire a Technical
Data Package for selected items. ADD conducted three test firings at the end of December
1971 and in January 1972, using weapon prototypes.25 After these tests, ADD corrected
flaws in certain prototypes and added new items for the second phase of Beongae by the
end of February 1972.26 For the final phase of Beongae, ADD improved the quality of
prototype weapons to reach mass production by September 1972.27

IV The Self-Defence Movement under President Park Chung-hee, 2

The Park administration moved systematically to nurture the production of basic weapons
in South Korea. In April 1973, President Park ordered the ROK JCS to prepare a project to
build the capacity to produce basic weapons with such goals as the following:

To establish a military strategy to enable self-defence,

To prepare a long-term military plan for the return of operational control,

To produce basic arms (except high performance aircraft and missiles) followed by the
development of heavy industry,

To develop an independent military strategy and military development plan on the
assumption that there will be no US soldiers in the 1980s.28

ROK officers supported this idea widely. The ROK officer corps began to seck
independent means to deal with US withdrawal from the peninsula. Before the Park’s order,
in 1969 a group of ROK Army officers developed the Army Defense Strategy 1971-1975,
which supported a counter-offensive from the 37" Parallel, after allowing an initial advance
by North Korea, and a move into North Korea focusing on the annihilation of the North
Korean field army and avoiding a war of attrition.2® At the level of overall strategic
planning, Plan Taeguk 72 was reported to the president in April 1973, created on the

23 Ibid., p. 91.

24 An Dong-man, Kim Byung-gyo, and Jo Tae-hwan, Baekgom, Dojeongwa Seungriui Girok [White Bear, the
Record of Challenge and Victory] (Seoul: Planet Media, 2016), pp. 63-81.

25 Gukbanggwahakyeonguso (1999), p. 91.

26 [bid., p. 92.

27 Ibid., p. 92.

28 Gukbangbu, Yulgoksaup Eojewa Onul Grigo Naeil [The Yulgok Project, Yesterday, Today, and Tomorrow]
(Seoul: Gukbangbu, 1994). p. 22.

29 Yukgunbonbu, Yukgun 40nyun Baljeonsa [The History of the 40 Years’ Development of ROK Army] (1989),
pp. 260-261.
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assumption that the armed forces’ operations would deal with a North Korean invasion
without external aid. The plan also proposed to advance into North Korea after recovering
from an initial setback resulting from North Korean aggression.3® In addition, President
Park received the Joint Basic Military Strategy report and endorsed it as a basic strategy to
promote the indigenous military build-up.

Officers of the ROK Army might have assumed that the initial setback was inevitable due
to the lack of firepower available from the US military in case South Korea had to operate
independently. This represented a major departure from the operational plans previously
made by the US, reflecting the idea of retaining Seoul based on the lesson of the Blue
House raid. The ROK plan pursued an advance into North Korean territory, unlike US
plans which had stipulated that the demarcation line be upheld and to recover the status
quo ante bellum. It is interesting to observe that army officers had developed this national
strategy and operational plan independently of the US. Incidentally, the initiative was
spearheaded by the ROK Army, just as the main effort towards self-defence focused on
producing weapons and equipment for the ground forces thereafter.

Under the direct orders of President Park and with strong support from the ROK officer
cadre, the first Yulgok Project was conducted from 1974 to 1981. During the period of this
project, the ROK armed forces were able to increase the combat capabilities of army
divisions dramatically by equipping the ROK Army with Korean-made M-16 rifles, M-60
machineguns, M48A3/A5 tanks and advanced 105 mm and 155 mm howitzers. For the
ROK Navy, Korean high-speed missile boats were provided, and Korean destroyers and
patrol boats were also under development. The ROK Air Force purchased F-4s and also
equipped itself with F-5E/Fs, which were assembled in Korea. To supplement the defence
budget, which reached 4% of GDP, the ROK government collected a defence tax beginning
in 1976. South Korea spent 3.1402 trillion Korean Won over eight years. By the time the
first Yulgok Project was complete, the capabilities of the South Korean armed forces had
grown to 54.2% of North Korea’s capabilities.3!

In this context, the Korea Defense Industry Association (KDIA) was established to
support private companies to begin defence projects. The South Korean government was
determined to induce private companies to develop its defence industry; the South Korean
government and the private sector lacked inspiration to direct the emerging defence
industry. The defence industry was hardly on a satisfactory commercial basis; companies
often faced financial problems due to improper price calculations. To tackle these problems,
representatives of the companies created the KDIA on January 15, 1976; its first president
was the Chairman of Gold Star (which has since re-branded as LG).32

Since its creation, the KDIA made strenuous efforts to ensure reasonable laws and
regulations for the defence industry. KDIA staff collected ideas from member companies to
amend laws and regulations, listened to their complaints and called on the government to
resolve these issues. Following this effort, President Park began in June 1977 to preside
over meetings to promote the defence industry. Specifically, officials from the ministries of
Defense, Commerce and Finance gathered and worked together to amend the relevant laws

30 Yukgunbuonbu, Yukgun Gihoikgwanli 50nyun Baljeonsa [The History of the 50 Years’ of Army Planning]
(Taejeon: Yukgunbonbu, 2003), p. 163.

31 Gukbangbu (1994), pp. 34-37. Before the Yulgok Project, the capabilities of the ROK forces represented
50.8% of those of the North Korean forces. North Korea already had started its own defence program, 4 Military
Lines, in 1962: 12 years before South Korea.

32 Hangukbangwisanyeopjinheunghoi, Sesangul Bakunun Global Power [The Global Power That Changes
World] (Seoul: Hangukbangwisanyeopjinheunghoi, 2008), pp. 77-79.
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and regulations to enhance the defence industry environment.33 The KDIA was a good
catalyst to promote the development of the defence industry by combining government and
private companies.

President Park Chung-hee attempted to develop strategic weapons, initiating the
development of both missiles and nuclear weapons. On April 4, 1972, President Park
ordered a ‘Plan for Developing the Aero Industry’ to Dr. Shim Mun-sup, Director of the
ADD. This was the code name of a project to develop missiles.34 The scientists of the ADD
struggled to develop a surface-to-surface missile with a range of 200 km modelled on the
Nike Hercules. They needed to overcome the lack of basic technology and engineering
methods required for such a project and were forced to make their own devices. Based on
these efforts, and with some support from other countries, the ADD succeeded in launching
Baekgom (the white bear) on September 26, 1978.35

Unlike the missile development project, South Korea did not succeed in developing
nuclear weapons. In 1972, President Park ordered the development of nuclear weapons. In
response, Second Secretary of the Economy, O Won-chol, delivered the ‘Atomic Nuclear
Fuel Development Plan’ to the president on September 8, 1972. This secret report set out
the plan for the ROK to develop nuclear weapons.3¢ The South Korean government tried to
import nuclear technologies from France and Canada; however, due to intervention by the
US, the South Korean initiative failed to develop the bomb.37 President Park wrote a
memorandum to US Defense Secretary James Rodney Schlesinger around August 25, 1975,
committing South Korea not to develop nuclear weapons.38

The first self-defence movement had brought an increase in military autonomy for ROK
forces in terms of their combat capabilities. Because of the success of the Beongae and
Yulgok projects, the ROK armed forces — especially the Army — acquired enhanced weapon
capability. From then on, South Korean forces began to arm themselves with modern
equipment instead of World War Il-style weapons. In addition, it is conceivable that the
ROK government had its own, indigenous strategic defence plans based on its domestic
capabilities. Because South Korea lacked the firepower and manoeuvrability that had been
provided by US forces, ROK officers devised their own plans to protect their country from
North Korean aggression. This effort coincided with self-defence projects focusing on the
production of basic weapons and equipment in Korea, mainly for ground forces.

However, the ROK government could not retain structural independence from US forces
even after the initial self-defence movement. The ROK Navy and Air Force, in particular,
needed support from US forces. The initial self-help movement focused on enhancing
South Korea’s Army rather than a balanced increase of all defence forces. South Korea
used 43.3% of its investment budget for the Army, 15.8% for the Navy and 22% for the Air
Force.3? This unbalanced investment made South Korea’s Navy and Air Force vulnerable to
North Korean aggression and the support of the US necessary. In terms of command
authority, the ROK armed forces could gain a wider range of autonomy: ROK officers

33 Ibid., p. 84.

34 An Dong-man, Kim Byung-gyo, and Jo Tae-hwan (2016), p. 108.

35 Ibid., pp. 274-287.

36 O Dong-ryong, ‘Park Chung-heeui Wonjapoktan Gaebal Bimil Gyehoikseo Wonmun Balgul [The Discovery
of Park Chung-hee’s Original Plan for Development of Atomic Bomb],” Monthly Chosun, (August 2008), pp.
190-199.

37 For South Korean nuclear development, see Ha Young-seon, Hanbandoui Haekmugiwa Segyejilseo [Nuclear
Weapons on the Korean Peninsula and World Order] (Seoul: Nanam, 1991).

38 No Jae-hyun, Chongwadae Biseosil [The Secretary Office of Blue House], Vol. 2 (Seoul: Joongangilbosa,
1993), pp. 80-81.

39 Gukbangbu (1994), p. 31.
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joined the Combined Forces Command and took part in major decision-making processes.
In addition, the ROK JCS could retake independent operational authority in the case of
anti-infiltration operations.

V The Self-Defence Movement in the 1980s

In the 1980s, the world experienced the rise of tension following the Soviet invasion of
Afghanistan. In this era, South Korea maintained strong ties with US President Ronald
Reagan who, unlike his predecessor, did not mention the possibility of withdrawing US
troops. When President Chun Doo Hwan visited the White House, President Reagan
publicly announced that he had no plan to pull out US troops from the Korean Peninsula;
he even added 3,000 soldiers to the USFK. 40

On the other hand, the South Korean government abandoned the development of strategic
weapon capacity at this time. After his inauguration, President Chun stopped the missile
development program. In fact, the US was concerned about the ROK missile program even
before the success of Backgom. To gain support from the US and to supplement his own
political legitimacy, President Chun stopped the program and dismissed the scientists and
engineers who had been involved in the program. Later, the Chun administration resumed
the missile development program after the Aung San terrorism attack by North Korean
agents against President Chun in 1983.41

However, South Korea maintained the momentum of the self-defence movement. The
South Korean government started the second Yulgok Project from 1982 to 1986. During the
second phase, Type 88 tanks rolled out, Korea type 155 mm self-propelling howitzers
appeared and multi launching rocket systems were unveiled.42 These heavy weapons were
the fruits of the continued development efforts from the first Yulgok Project. The ROK
Navy introduced Korean-made destroyers and patrol boats as well as high speed missile
boats. The ROK Air Force replaced its F-86 squadrons with F-4 and F-5 aircraft and
deployed Jegongho, an F-5 enhanced with Korean technologies.43 After the completion of
the second Yulgok Project, the South Korean armed forces reached 60.4% of North Korean
military strength.44

In the 1980s, the ADD played a different role compared to its participation in the 1970s.
The ADD was assigned to develop specific weapons and equipment of comparable strength
rather than directly purchasing equivalents from foreign countries. In the 1970s, especially
in the case of the Beongae projects, the ADD was at the centre of weapons and equipment
development. However, at this time, the South Korean government adopted a ‘dual foci’
policy: the ADD should focus on major weapons and weapons customised for the Korean
battle environment, and private companies should achieve weapon development through
imitation and enhancement of models from other countries.45 At the same time, the research
and development share of the budget decreased in the 1980s compared to the 1970s. The
budget for research and development in the defence budget was 2.1% in FY 1981 and 1.3%
in 1985; previously, the annual ratio of the research and development budget had been

40 Don Oberdorfer, The Two Koreas (Reading, Massachusetts: Addision-Wesley, 1997), p. 137.

41 An Dong-man, Kim Byung-gyo, and Jo Tae-hwan (2016), pp. 347-355.

42 Gukbangbu (1994), pp. 38-39.

43 Ibid., pp. 39-40.

44 Ibid.

45 Gukbanggwahakyeonguso, Gukbanggwahakyeongusoyaksa, Vol. 11 [The Brief History of ADD, Vol. 1?]
(Seoul: Gukbanggwahakyeonguso, 1999), p. 19

36



ROK National Security Policy and Pursuit of Military Independence

2.5% in the 1970s.46

The ROK armed forces — this time the ROK JCS — disclosed a new concept of strategy
the ‘Joint Long Term Military Strategy Planning’ in 1983. This concept argued for a rapid
counter-offensive in the case of a North Korean invasion and to shift to an offensive as
soon as possible. The so-called ‘rapid response strategy’ and ‘offensive defence’ were the
foci of the strategy. However, this strategy stipulated that the end state of the conflict was
to recover the status quo ante bellum.#7 This shows the influence of the US over the ROK
armed forces and the abandonment of independent strategy for national defence based on
self-help principles. 48 Ironically, South Korea began to pursue a more limited strategy in
spite of its increased capabilities in the 1980s due to the influence of the USFK. In this
sense, ROK self-defence efforts in the 1980s can be characterised as less independent
compared to those of the 1970s.

The third Yulgok Project began in 1987 and ended in 1992 under the rule of President
Roh Tae-woo. President Roh had fewer problems with legitimacy compared to his
predecessor. The Roh administration deployed Type 88 tanks to the ROK Army and
increased the army’s aviation capabilities to deal with massive North Korean amour units.
At this time, the ROK Army was able to mount three mechanised divisions. In addition, the
project had programs for the ROK Navy, to develop advanced Korean destroyers, the KDX,
and to import a new anti-submarine patrol airplane, the P-3Cs, as well as submarines. At
the same time, the project had a program to import F-16s.4° For Navy and Air Force
weapons, the third Yulgok Project pursued direct purchases from the US. As a result, the
third Yulgok Project enabled South Korea to reach 71% of the military strength of North
Korea.>0

In the late 1980s, the South Korean government enlarged the role of private companies in
the defence industry. Thanks to rapid economic growth and the accumulation of capital,
private sector research and development funding reached 2% of GNP in FY 1988. At the
same time, the number of researchers in the private sector increased to 47,000. The speed
of technological development far exceeded the previous achievement of the ADD. In this
context, the South Korean government adopted new policies for the defence industry.
Under this new direction, cooperation between private companies, universities and
institutes was recommended as a new model for the development of the defence industry,
rather than relying on the ADD. Meanwhile, the ADD began to take on overall oversight
but delegated direct research involvement except for developing certain critical weapons.
In addition, companies were recognised as major actors in the promotion of cutting-edge
weapon development. In this regard, the KDIA changed its role to enhancing policies to
promote the export of Korean-made weapons and equipment rather than soliciting
government financing.5!

South Korea continued its self-defence program alongside the revival of the US
commitment to support the defence of South Korea. This is an interesting point, because
South Korea started its self-defence program due to a decreasing US commitment. This
shows that South Korean leaders had arrived at a firm consensus in support of self-defence.

46 [bid., p. 17.

47 Jeong Jae-yeol, ‘Hangugui Jeonmyonjeok Gunsajeonryak Baljeonbangan Yeongu [The Study on Ways for
the Overall Development of Military Strategy],” Korea National Defense University, National Security Course
Thesis, 2018, pp. 23-24.

48 Ibid.

49 Gukbangbu (1994), pp. 40-44.

50 Ibid., p. 47.

51 Hangukbangwisanyeopjinheunghoi (2008), pp. 120-122.
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However, in the 1980s, the program pursued an additional goal: to achieve US support for
the political legitimacy of the Presidential administration. In addition, the main direction of
the self-defence movement shifted from self-development to direct purchase from the US.
At the same time, because of its increasing naval and air capacity, the South Korean armed
forces began to reduce their reliance on the US forces for naval and aerial operations.

VI Conclusion

During the Korean War, the Syngman Rhee administration attempted to establish a basic
defence posture relying on a massive concentration of ground troops to deal with future
Communist aggression in the form of ground attacks. At the same time, President Rhee
managed to cement the ROK-US alliance using brinkmanship tactics. These self-help
efforts, symbolised by massive ground troops and the conclusion of the ROK-US alliance,
were major factors that formed the enduring shape of ROK security policy during the Cold
War era.

President Park Chung-hee pushed a self-defence initiative, stimulated by US security
policy and the US failure to handle North Korea’s armed provocation against the Blue
House with sufficient seriousness. He created a master plan for national self-defence and
pursued it vigorously. To a certain degree, he was able to achieve this by producing basic
arms and launching missiles. The Beongae and Yulgok projects aimed to produce basic
weapons and equipment within a limited time; the ADD had played an important role in
localisation of weapons and equipment with the support of KDIA.

Like their President, South Korean army officers developed an independent strategy for
national defence as the withdrawal of US forces from Korea was gradually pursued. This
strategy would respond to an initial advance by North Korean armed forces with a push
back into North Korean territory, contrary to US operational plans regulating the recovery
of territory to the status quo ante bellum. Later, the South Korean armed forces followed
the US concept of military operations based on stopping at the current demarcation line.

South Korean governments continued their self-defence program even after the US
revived its previous commitment for South Korean defence during the New Cold War in
the 1980s. However, personal motivations on the part of presidents hampered the
development of strategic weapons, while the self-defence efforts were re-directed and the
role of the ADD changed from direct research and development to overall management of
national efforts and the direct development in specific areas. At the same time, the KDIA
probed possible Korean exports of military goods rather than soliciting government support
for military suppliers. In the late 1980s, South Korea could reduce its dependence on US
military power thanks to its increased operational capabilities.
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International Networks and Aircraft
Manufacture in Colonial and Postcolonial
India: States, Entrepreneurs and
Educational Institutions, 1940-64."

APARAJITH RAMNATH*

This paper examines the beginnings of aircraft manufacture and maintenance in
India by exploring the early history of Hindustan Aircraft Limited (HAL)—
India’s premier producer of military aircraft—from its establishment (1940) to
the inauguration of its best known locally designed aircraft (1964). Scholars have
seen HAL’s beginnings primarily as an instance of colonial imperatives
subugating indigenous enterprise (the company was promoted by industrialist
Walchand Hirachand and later taken over by the colonial government). This
paper, on the other hand, emphasises the multiplicity of actors and the broader,
often extra-imperial networks that played a role in HAL’s development. The plant
in Bangalore was commissioned by a team of American engineers under W.D.
Pawley, who would arrange for manufacturing licences, machinery and materials
through his American company, Intercontinent Corporation. These American
experts supervised a team of Indian engineers and technicians; the factory was
run by the US Army during the latter years of World War II. Other crucial actors
were the princely government of Mysore, which provided land and concessions
for the factory; German and Germany-trained experts who worked in HAL’s
design teams in the post-Independence period; and the Indian Institute of Science,
which provided HAL with trained personnel and research facilities.

1 Introduction

This paper examines the beginnings of aircraft manufacture and aeronautical engineering in
India through the early history of Hindustan Aircraft Limited (HAL, established 1940). It

T An earlier version of this paper appeared in the IIM Kozhikode Working Paper Series (https://iimk.ac.in/
websiteadmin/FacultyPublications/Working%20Papers/205fullp.pdf). Versions have also been presented at the
Annual Meeting, Society for the History of Technology (Albuquerque, USA, 2015); the Indian Institute of
Management (IIM) Bangalore (2016); and Meiji University, Tokyo (2019). I am grateful to Professor Katsuhiko
Yokoi and his colleagues at the Research Institute for the History of Global Arms Transfer, Meiji University for
inviting me to present my work in Tokyo and to contribute to this journal. This paper has benefited from archival
research | conducted as part of the project ‘ENGIND: Engineers and Society in Colonial and Postcolonial India’,
sponsored by the French National Research Agency (ANR). IIM Kozhikode and Ahmedabad University provided
institutional support. I thank Urvi Ganatra for research assistance, and Mr Ajay Ghatge for sharing clippings
about his uncle, Dr V.M. Ghatage.

* Author’s affiliation: Assistant Professor, Humanities and Languages, School of Arts and Sciences,
Ahmedabad University, India.
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traces the development of the company until 1964, when it launched two of its better
known locally designed aircraft, the Maruta and the Kiran. Promoted by industrialist
Walchand Hirachand and his associates, HAL was set up with the assistance of the Mysore
Government, which provided half of the initial capital, land, and other facilities for the
company’s factory in Bangalore. The company, which was acquired by the Government of
India soon afterwards, played a crucial role in the assembly and repair of warplanes during
World War II, when it was temporarily managed by the US Army. In the post-Independence
period, it became a key supplier of aircraft to the Indian Air Force among other customers.
Its successor company continues to be India’s premier producer of military aircraft.

There is as yet no detailed historical study that examines the founding and development
of Hindustan Aircraft, although the broad timeline of events in the company’s early years
has been described in passing by historians of science and business in India.! They have
tended, following the point of view of actors like Walchand,? to see HAL primarily as an
instance of colonial imperatives subjugating indigenous industrial entrepreneurship. J.N.
Sinha talks of ‘the cold response’ of the colonial government to Indian proposals to build
an aircraft industry,3 while R.K. Ray remarks that ‘the Government of India not only
refused to extend any assistance at all, but positively sought to obstruct Walchand’s
strenuous efforts’, and that in general, India during World War II ‘really missed splendid
opportunities of initiating heavy industries on a large scale.’4

Recent work in the history of technology underscores the need to understand Indian
science and technology not merely through the lenses of ‘colonial’ and ‘national’ science
but also as part of broader, extra-imperial networks and against the backdrop of
international politics.> This paper extends this historiographical emphasis by examining
various sources, including wartime files in the India Office Records, archival material at
the Indian Institute of Science and the National Archives of India, the aeronautical industry
press, and biographical accounts of key actors.

I argue that the colonial government’s position on the setting up of an aircraft factory was
not entirely uncooperative; its response was more nuanced, influenced both by political
considerations and wartime requirements. Nevertheless, the aircraft industry in India owed
its establishment to multiple actors: the governments of India (colonial and postcolonial),
Mysore, and Britain; the United States Army Air Force during World War II; German and
German-trained experts, particularly in the postwar period; American and British business
interests; and educational institutions. This multiplicity of actors and interests continued to
characterise the post-Independence period, when the government’s short-term military
needs competed with Indian scientists’ (and its own) desire to focus on research leading to
the indigenous development of aircraft.

I Sinha, Science, war and imperialism, pp. 108-111; Ray, Industrialization in India, pp. 255-6. Piramal,
Business Legends deals with the HAL story briefly (ch. 9), but only until 1942, when Walchand’s interests were
bought out by the colonial government.

2 See Khanolkar, Walchand Hirachand (Walchand’s official biography).

3 Sinha, Science, war and imperialism, p. 111. Of HAL and other ventures, Dietmar Rothermund writes that ‘[t]
he British ... were not inclined to support the growth of new industries that would compete with them after the
war [World War I1].” Rothermund, An economic history of India, section 9.2.

4 Ray, Industrialization in India, pp. 255-6.

5 Bassett, ‘MIT-trained swadeshis’; Bassett, ‘Aligning India’; Ramnath, ‘Engineers in India’ ch. 1 and ch. 6;
Phalkey, ‘Introduction’.
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IT The British government, the GOI, and proposals for an aircraft factory

The main promoter of the company that became Hindustan Aircraft, Walchand Hirachand
(1882-1953), hailed from a Jain family settled in Sholapur. Walchand began his career as a
construction contractor and soon developed a marked enthusiasm for starting industrial
enterprises. In the 1930s, having acquired a reputation for risk-taking and diversified into
shipping and sugar manufacture, he began making serious efforts to inaugurate automobile
and aircraft manufacture in India.6

According to the standard narrative of the birth of the aircraft project, Walchand’s interest
was first kindled in October 1939, when he happened to meet a prominent American
executive, William D. Pawley, on a flight from San Francisco to Hong Kong. Pawley
(1896-1977), who would later become an influential diplomat, was at this time the
president of Intercontinent Corporation, New York, and Director of the Central Aircraft
Manufacturing Company (CAMCO) in Kuomintang China, which was building planes for
the Chinese national government.” Walchand promptly asked Pawley if he was willing to
help open a factory in India, and cabled the colonial government with a proposal to sell
them aircraft required in the war that had just broken out in Europe, if the government
would provide the necessary help. His repeated messages made little impression on the
‘lethargic’ government until mid-1940, when Walchand, then in Simla on other business,
managed to bring his proposal for aircraft manufacture to the attention of the relevant
officials. By this time the war in Europe had progressed, France falling to Nazi Germany,
and the British government conceded it was no longer in a position to supply fighters to
India in the event of an aerial battle there. China, too, was in need of aircraft in the face of
Japanese aggression. Pawley was invited to India, and came in July 1940 along with a
senior engineer, McCarthy, Jr., his legal adviser and manager, George Sellett, and his
brother, E.P. Pawley to participate in talks with Walchand and the government. A few days
later, the government had agreed provisionally to the proposed factory, and placed a
tentative order worth $10 million for trainers, fighters and bombers along with spare parts
(pending approval from London).8

But a close study of the correspondence between Simla and London suggests that this
picture of a slumbering government is not entirely accurate. It does seem plausible that the
Walchand-Pawley scheme got lost in the thickets of government bureaucracy for a few
months. But the government was quite cognizant of the need to consider aircraft
production. As early as September 1939, a month before Walchand’s initial cables, the
Viceroy (Linlithgow) had initiated a discussion on whether aircraft could be produced in
India. Shortly thereafter, a group of Calcutta-based businessmen had come forward with a
proposal for aircraft manufacture, and both colonial and ‘home’ governments (henceforth
GOI and HMG respectively) set about evaluating it carefully.® In fact this group had sent
their representative to put the proposal directly to the Air Ministry in the UK, asking for
financial assistance from HMG. The proposal was considered by the Supply Committee,!©

6 Khanolkar, Walchand Hirachand;, Ray, Industrialization in India, pp. 176 and 280-1.

7 Khanolkar, Walchand Hirachand, p. 345; Carrozza, William D. Pawley.

8 Khanolkar, Walchand Hirachand, pp. 347-52, quoted text from p. 348.

9 Economic and Overseas Department, India Office, No. 1879/40, ‘Possibility of the establishment of an
aeroplane manufacturing industry in India. Views of the Government of India, following an investigation
conducted by the Director of Civil Aviation’, in IOR/L/E/8/1711 (India Office Records, British Library, London).
All subsequent official letters, telegrams and memoranda cited below are from this file (IOR/L/E/8/1711) unless
otherwise specified.

10 AM.D.P., ‘188th Progress Meeting. Proposals to Manufacture Aircraft and Train Pilots in India’, Copy,
Secret, 11 November 1939, in E&O No. 1879/40.

43



APARAJITH RAMNATH

and A.H. Self of the Air Ministry requested F. Tymms, Director of Civil Aviation in India,
to investigate the proposal informally and talk with the backers of the scheme. The Ministry
was not in favour of HMG investing capital, as it was unlikely that the scheme ‘would
enable India to contribute towards the present war effort in the manufacture of all-metal
aircraft’. In the long term, though, the proposal had possible advantages, particularly in its
potential to provide ‘[military] aircraft for the Far and Middle East’ by utilising Indian
resources and labour. In addition, civil aviation in India was likely to grow, so ‘there would
seem to be a considerable commercial incentive for the creation of an indigenous aircraft
industry on a long term basis, and the Government of India would, no doubt, wish to
consider the possibility of encouraging an enterprise of this nature.’!! Tymms, along with
the Chief Inspector of Aircraft, proceeded to Calcutta. There they met the putative
promoters of the factory, who included the heads or officials of the Indian Jute Mills
Association, the Tata Iron and Steel Company, the Indian Iron and Steel Company,
Braithwaite, Jessop, and the Aluminium Manufacturing Company. They also ‘made a
preliminary technical survey of the resources available’ for composite and all-metal planes
respectively, concluding ‘that the resources of India both for the production of special
metals and in machining ... are greater than was supposed.’

Tymms felt that as the utility of the proposed factory to the war effort was not guaranteed,
the scheme should be evaluated at least partly ‘on the strategic and national advantages to
be derived from the permanent establishment of the industry and its associated industries
through the medium of the war impetus.’ It was with this in mind that its backers wanted to
manufacture not just airframes but aero engines; the machinery for the latter could be put
to other uses in peace-time.!2 In April 1940, as a more detailed follow-up, the GOI’s
Department of Supply requested the ‘Air Ministry to send a small expert commission to
India to make a rapid investigation of the facilities available’.13

If the GOI seemed cautiously optimistic, the Secretary of State for India, Leo Amery, was
positively enthusiastic about the prospect of building aircraft in India. According to a draft
note prepared by his office to be forwarded to the Air Ministry,

Mr. Amery is of the opinion that the proposal should be considered on the assumption
that the war may last for several years ... In view of this possibility, and of the
likelihood of a universal expansion of air services, both military and civil, ... the
question should, in his opinion, be studied from the point of view of considering a bold
programme of all metal construction, including engine construction. The possibility of
the use of plastic construction might also be investigated.!4

Amery’s enthusiasm was not shared by William Maxwell Aitken, the Baron Beaverbrook,
whom Churchill, the incoming Prime Minister, appointed head of the newly established
Ministry of Aircraft Production (MAP) in May 1940.15 Beaverbrook was charged with
increasing the number of planes available to Britain, and was not inclined to do anything
that he thought might endanger that goal. In June, as France was being overrun, Amery
wired Linlithgow that ‘Lord Beaverbrook ... cannot spare anyone for technical mission

I TA.H. Self/ Air Ministry] to F. Tymms, 5 December 1939, in E&O No. 1879/40.

12 F, Tymms, ‘Aircraft Construction in India. Note by the Director of Civil Aviation (India),” 25 January 1940.

13 [TWood?], Secretary to the Government of India, to Under Secretary of State for India, London, No. 12122, 8
April 1940, in E&O No. 1879/40.

14 Enclosure ‘A’, in E&O No. 1879/40.

15 Boyce, ‘Aitken, William Maxwell’.
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[which the GOI had requested] at this moment’.16 Amery and Beaverbrook, ‘Leo’ and ‘Max’
to each other, were to be involved in an epistolary tug-of-war over the next couple of
months.

Meanwhile, as the war progressed, observers on the subcontinent began to worry about
India’s preparedness to repulse attacks, especially from the air. The GOI, feeling the
pressure of ‘the tide of public opinion’, was in dire need of aircraft, ‘if only because of
their reassuring effect’.!?7 The situation thus had two related aspects: India needed aircraft
from a strategic point of view; and the GOI needed, in order to maintain its political
legitimacy, to appear responsive to Indians’ demands, one of which was to produce aircraft
in India.!8

It was in this climate that the Walchand-Pawley proposal caught the GOI’s attention. On
6 July, shortly after the Simla meeting with Walchand, Pawley, and their associates, the
GOI’s Department of Supply sent a telegram to the Secretary of State in the India Office
giving him details of the scheme. A new, preferably private, company was to be established
by Walchand, with Pawley in charge of running the factory and arranging for materials and
technicians, mainly from the USA.

What predisposed the GOI to support this scheme when it had other options, like the
Calcutta proposal with high-profile supporters? It is very likely that they were swayed by
two factors. First, progress on the latter had hit a roadblock as the requested experts from
Britain were not forthcoming; second, Pawley’s presence lent the new scheme an air of
concreteness. He, unlike the Calcutta promoters, had built aircraft before. The GOI reported
that they were ‘favourably impressed by Pawley, whose actual performances [in China]
under conditions of greater difficulty than exist in India are most impressive’. Further, there
was the prospect of relatively quick results: Pawley’s contacts with the Curtiss Corporation
(for which he was the sales agent in China) meant he could get components for assembly in
the near future. There was also the question of his CAMCO plant in China, which had been
relocated a number of times for strategic reasons and was currently at Loiwing near the
Burmese border. The prospect of Japanese air raids and of the closure of the Burma Road
(through which materials shipped from America were transported to Loiwing) added
another angle: in the event of the factory having to be abandoned, its machinery and
technicians could be shifted wholesale to the new site in India.!®

The official telegram of 6 July was accompanied by a ‘Private and Personal’ one from
Viceroy Linlithgow to Secretary of State Amery. In it, Linlithgow indicated that internal
political considerations were playing as heavily on his mind as the threat of external
aggression.

The whole of India is teed up for proposal of this kind: the feeling that we can, and
demand that we should, embark on aircraft manufacture are very strong, and nothing
will so strike the imagination of India and inspire confidence ... to pursue war to a
victorious conclusion. Conversely, any reluctance or delay in pursuing this proposal, of
soundness and practicability of which we are ourselves convinced, would have serious
political repercussions ... Walchand is an astute publicist and would see to it that worst
possible construction would be put on refusal to proceed with this venture by wholly

16 Draft telegram, Secretary of State to Viceroy, 6 June 1940.

17 Extract from private letter, Linlithgow to Amery, 6 June 1940.

18 Extract from private letter, Linlithgow to Amery, 13 June 1940.

19 Decypher, Telegram 2394, GOI, Dept. of Supply to Secretary of State for India, 6 July 1940. Also see
Carrozza, William D. Pawley.

45



APARAJITH RAMNATH

Indian Company.20

On 11 July a meeting took place at the India Office to discuss the Walchand-Pawley
proposal. It was attended by officials of the India Office, the Burma Office, the Air
Ministry, and the Indian Civil Aviation Directorate.2! The MAP declined to send a
representative, saying it was not interested in a manufacturing scheme that would only bear
fruit in the long term,22 and it was known from Amery’s discussions with Beaverbrook that
the latter would not countenance a factory that might divert to India any Britain-bound
American materials or machinery for the construction of bombers or fighters. He did not,
however, mind if India bought materials for trainers from the USA.23 Meanwhile, at the
meeting, the representative of the Burma Office suggested that an independent opinion be
sought in America to judge whether Pawley would indeed be able to get the required
material from the USA as he had claimed he could.?4 In the days that followed, Amery
exchanged messages with one William Robinson, who had been connected with the
inauguration of aircraft production in Australia. Robinson assured him that he thought the
Walchand-Pawley scheme practicable and on the whole ‘very attractive’.25 (Not that this
would, in the opinion of one India Office functionary, persuade the MAP. ‘I suppose Ld.
Beaverbrook is impervious to any one else’s opinion.’)26

Meanwhile, Amery prepared to inform the GOI that they could go ahead with the
proposed factory, as long as they stuck to trainers (unless it became an absolute necessity
to produce bombers or fighters).2” But now Beaverbrook objected to this too. ‘My dear
Leo,” he wrote, ‘... It is true that we are not purchasing trainer aircraft. But any interference
would not only put up prices, but would also disturb the organisation we have built up.’28
Amery stood his ground, arguing that India buying ‘a few trainer engines which you do not
want, through an organisation which is already buying for China’ could hardly affect the
MAP’s operations. ‘My lamb really cannot muddy the water which your big, bad wolf is
drinking upstream!’2°

Meanwhile Linlithgow and his government began to send Amery strongly worded
telegrams arguing for the scheme to go ahead as originally envisaged — i.e., it should be
allowed to make not only trainers but also bombers and fighters. Further arguments were
added in support of starting a factory. For instance, it was suggested that it could perform a
useful additional function as a centre for the repair of military planes. Further, the Viceroy
would soon be confronted more directly with Indian opinion when his Council was
enlarged (in the autumn of 1940), adding a number of ‘non-official’ members (which would
mean Indian politicians).3¢ In view of the GOI’s clear stance, Amery approached Arthur

20 Telegram, Viceroy to Secretary of State, 7 July 1940. Emphasis mine.

21 ‘Note of a meeting held at the India Office on the 11 July 1940, to consider the Government of India’s
telegram No. 2394 of July 6th concerning a proposal for the manufacture of aircraft in India’.

22 Ibid.; G. Simmons, MAP, to E.W.R. Lumby, India Office, 10 July 1940.

23 A note by ‘M.J.C.” [most likely M.J. Clauson of the India Office] dated 19 July further qualified this.
Beaverbrook, he suggested, was not in favour of India making trainers either, but did not have the locus standi to
prevent it, because his Ministry was not engaged in buying trainers in the USA.

24 ‘Note of a meeting held at the India Office on the 11 July 1940°.

25 Various letters and telegrams, June-August 1940. Quoted phrase from telegram, Robinson to Amery, [1?]
August 1940.

26 W.D. [Croft], handwritten intra-departmental memo, 1 August [1940].

27 (Draft) telegram, Secretary of State to Supply Department, GOI, c. 16 July 1940.

28 Max [Beaverbrook] to Amery, 15 July 1940.

29 L.S.A. [Amery] to Beaverbrook, 16 July 1940.

30 Various cables and letters, including Viceroy’s telegram of 29 August 1940.
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Greenwood, Chairman of the Production Council, to break the deadlock.3! Greenwood, in
turn, advised Amery to take the matter up with the War Cabinet.32

The War Cabinet took up the question on 4 September 1940.33 The Secretary of State
reiterated the benefits of a factory in India that could be used for the repair as well as for
the construction of warplanes, and that the Viceroy was very keen on it. Beaverbrook
repeated his objections, focusing on the question of aero-engines, which, he said, were
urgently required in ‘all the Dominions’, and which consequently had to be bought in total
by Britain. The Vice Chief of Air Staff felt that the scheme might not be useful ‘on a short
term view’. The Prime Minister, Churchill, pointed out that Germany, whose warplanes
were at that moment engaged in combat with the RAF, would likely ramp up aircraft
manufacture in the occupied countries, and Britain ‘must be prepared to meet aircraft
production on a European scale.” This was only possible if they ‘used the most efficient
centres of production’; they ‘must not dissipate [their] resources.” The War Cabinet
resolved to reject the Indian factory proposal for the moment, but said they might look at
the scheme again in a couple of months.34 They appear to have kept their word, and in
December 1940, the Battle of Britain over, the Walchand-Pawley scheme finally received
the go-ahead, on the condition that all production inputs must be obtained from countries
other than Britain or the USA.35

IIT Setting up the factory

Walchand now needed capital, land, and resources to import raw materials and machinery.
He tried to raise funds from another of his concerns, the Scindia Company, but the
shareholders were not interested. He then approached a number of princely states, some of
whose Dewans he knew well, and eventually elicited interest from the state of Mysore.3¢
Walchand proposed to the Mysore government that the factory be built in their state with
their cooperation. A private limited liability company would be set up, with an authorised
capital of Rs. 4 Crore (40 million). Shares worth Rs. 40 Lakh (4 million) would be issued
to start with, half of these to be bought by the Mysore government and the other half by
Walchand and associates. The latter would form a private limited company called Messrs.
Walchand Tulsidas Khatau Ltd., which would be the managing agents of the aircraft
company, and appoint three of the five members to the board of directors (the other two to
represent the Mysore government). The Mysore government approved this proposal. In
addition to Rs. 20 Lakh worth of stock, they provided a number of concessions to
Hindustan Aircraft, Limited. HAL would pay no tax on income earned from supplying
aircraft to the GOI; the Mysore government would grant free land where possible, or
acquire private lands for the company at the latter’s expense, and make available ‘[w]ater
and power ... at rates obtaining for large industrial concerns.’3” In April 1941, the
Government of India put in Rs. 25 Lakh, and the board was reorganised; the GOI, the

31 See L.S.A. [Amery] to Arthur Greenwood, M.P., 29 July 1940.

32 Greenwood to Amery, 17 August 1940.

33 Copy of cypher telegram (No. 5268), Secretary of State to GOI, 6 September 1940.

34 ‘EXTRACT from War Cabinet Conclusions’ of 4 September 1940 (typescript).

35 Khanolkar, Walchand Hirachand, p. 354; Piramal, Business legends, Kindle location 3650; Singh, History of
aviation, p. 252.

36 Khanolkar, Walchand Hirachand, pp. 355-7; Piramal, Business legends, ch. 9.

37 G.O. No. D. 3663-3723—1I1. & C. 216-40-16, February 11 1941, in Mysore Government Proceedings,
February 1941.
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Mysore government, and Walchand’s managing agency contributed three directors each.38

William Pawley’s role in the new company was crucial. As per an agreement between
him and HAL dated 23 December 1940, the company ‘desire[d] to obtain the assistance of
Pawley who has experience essential and necessary for erecting, equipping and successfully
operating such factory’. The Mysore government would shortly grant the company a 200-
acre plot near Bangalore for building a factory and runway. Pawley was asked to produce a
‘proper lay-out and all necessary and proper plans, designs, specifications, measurements
and other details’ for an aircraft manufacture facility spread over 125,000 square feet.
Pawley was also to identify the ‘machinery and other equipment’ required, which the
company would purchase in the USA. Significantly, he would have full charge of the
management of the factory, deciding whom to recruit and how much to pay them.3°

Meanwhile, Pawley’s Intercontinent Corporation had acquired on behalf of Hindustan
Aircraft a licence allowing them to manufacture Intercontinent-Harlow PC 5 Trainers and
spare parts from materials also to be procured by Intercontinent.#0 The Corporation also
purchased from the Chinese government one Vultee V12D Bomber (probably as a
prototype), material to build 27 more such aircraft, and three ‘“Wright Cyclone model 2,600
AB engines with 2 speed supercharger’, and rented from China [j]igs, tools and fixtures’
for a period of eleven months.4!

It is not clear how Pawley was able initially to procure material from the USA, given the
condition under which the factory had been set up. Gita Piramal writes that after the initial
machinery had been obtained from the Chinese government, ‘the condition seems to have
been met more in the breach.’42 Perhaps the MAP relaxed its stance (Beaverbrook resigned
in April 1941).43 More likely, the inauguration of lend-lease# in March 1941 removed some
of Britain and India’s constraints in sourcing aircraft and machinery from the USA. At any
rate, it is clear that from around 1942 HAL was getting component materials from the USA
on lend-lease (more below).45

In Bangalore, Walchand’s brother Lalchand Hirachand and two technical experts from
other Walchand-promoted companies, Varadarajan and Maganlal Shah, joined Pawley,
McCarthy, Sellett, and some of Pawley’s experts from his Chinese factory. They worked
together to put up the new factory in a matter of weeks.4 The factory was inaugurated in
January 1941, and began assembling a Harlow PC-5A, a two-seater. It delivered its first
aircraft to the government in August that year. A year later, HAL had built and carried out a
test flight for its ‘first indigenous design, a nine-seat troop-carrying glider of wood-and-
fabric construction’.4’

The agreement with Pawley stipulated that the employees ‘shall include about sixteen
American citizens possessing technical skill and experience in the art of manufacturing
aircraft.” This included managers, department heads, and a chief accountant. They would be
paid salaries similar to those in the USA, plus a premium. Other than the American experts,

38 Piramal, Business legends, ch. 9.

39 ‘Agreement between Hindustan Aircraft and William Douglas Pawley’, Document No. 4, in ‘Documents of
Hindustan Aircraft Ltd’.

40 Document No. 10, in ibid.

41 Document No. 12, in ibid.

42 Piramal, Business legends, Kindle locations 3704-8.

43 Boyce, ‘Aitken, William Maxwell’.

44 ‘lend-lease’, Encyclopaedia Britannica online, 2014 (http://www.britannica.com/topic/lend-lease, accessed
25 September 2015).

45 Khanolkar, Walchand Hirachand, p. 364.

46 Khanolkar, Walchand Hirachand, pp. 357-9; Carrozza, William D. Pawley, p. 111.

47 Singh, History of aviation, pp. 252-3.
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the factory staff was to be made up of ‘Indian engineers, technicians, mechanics and other
employees’. If necessary, some individuals of other nationalities could be appointed. The
American experts, who would be employed for a fixed period, were expected to instruct the
Indians, so that the latter could take over the working of the factory after the Americans’
departure.4

Walchand’s biographer writes that ‘300 Indian engineers highly trained in mechanics and
nearly two thousand skilled workmen’ were working ‘[u]nder the direction of 22 American
technicians as of 1941.74 A 1943 feature in the American illustrated magazine Life, on the
other hand, shows two photographs, one of the ‘American staff’ and the other of the ‘Indian
staff’, each numbering around 40. The Indians, according to the caption, were ‘recruited
from among the alert young men of progressive Mysore, where education is free.’s0

The state of Mysore, and in particular Bangalore, was indeed a key source of Indian
engineers and technicians for Hindustan. The Indian Institute of Science (IISc), Bangalore
had been inaugurated in 1911 upon the initiative of industrialist J.N. Tata and his
successors, as an institution for ‘research and ... advanced training in selected branches of
Science and Engineering.” When HAL was established, the Court of the Institute saw an
opportunity, and founded an Aeronautical Engineering department in December 1942.5! Dr
V.M. Ghatage of HAL functioned as ‘officiating head’ of the department until the arrival of
Dr R.G. Harris of the Royal Aircraft Establishment, who became Professor and department
head in 1945. As of 1946, there was also an Assistant Professor, two lecturers, and ‘two or
three research scholars in receipt of stipends who have undergone the certificate course in
Aeronautical Engineering at the Institute.’s2 Around 20 students were trained each year
from 1943 to 1945. They were engineering graduates, but the course was conducted ‘at a
standard lower than Post-graduate level, in view of the fact that the students ... had no
background of aeronautical experience’. The course was comparable to the bachelor’s level
courses at the California Institute of Technology (Caltech) and the Imperial College in
London.5 Most of the early graduates of the course found jobs ‘in the maintenance and
overhaul establishments engaged in war work.’’* In addition to 1ISc, Bangalore was home
to other institutions that could provide engineers and technicians for the aircraft factory:
the Central College, the Government Engineering College, and the Sri Jayachamarajendra
Occupational Institute.5s

IV Exit Walchand and Pawley: the war years

The formal entry of Japan into the war had underlined the strategic importance of the HAL
factory. The GOI decided that ‘the Air Forces, both our own and the American Air Force,
would require services [at the factory] which would render commercial operation virtually
impossible.” The government also wanted to have the option of destroying the factory if it
ever seemed in danger of falling into Japanese hands. They ‘therefore bought out Walchand
and his friends, and sterilized the Mysore interest.” The former were paid Rs. 45 Lakh (their

48 Document No. 4, in ‘Documents of Hindustan Aircraft’.

49 Khanolkar, Walchand Hirachand, p. 359.

50 ‘American makes planes in India’, Life, 22 March 1943, pp. 30 and 32.

51 ¢Aerospace engineering: history’, http://www.aero.iisc.ernet.in/page/history, accessed 22 September 2015.

52 Report of the United Kingdom aircraft mission (Delhi: Manager of Publications, 1946), p. 19. Hereinafter
cited as UK Mission Report.

53 UK Mission Report, p. 19.

54 Tbid., p. 19.

55 1bid., p. 27.
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initial investment of 25 Lakh, plus 20 Lakh as compensation). The Mysore Government
agreed to step back for the duration of the war and two years beyond, so that the GOI had
complete managerial control. The GOI had to retain Pawley, whose services were
handsomely remunerated under the original contract, ‘as he virtually controlled the
American personnel’ at the factory. The GOI found the entire exercise ‘damnably
expensive’, but took over Hindustan Aircraft in April 1942.5¢

That same month, William Pawley’s CAMCO factory in Loiwing was bombed by
Japanese raiders and the site rendered unusable.5? Equipment salvaged was transferred to
Bangalore. Since this was technically Chinese property, HAL agreed to produce in return
50 single-engine Vultee Bombers for China’s government.58

Around this time, the American Technical Mission (1942) visited India to make
recommendations on the country’s industrial production during the war.5® The Grady
Mission (as it was also known) emphasised the need to focus on the repair, maintenance
and assembly of American aircraft in India during the war, and the building of more
airports safe from aerial attack. India was going to become an important base and stopover
for Allied planes in the Asian side of the war. In terms reminiscent of the MAP’s position a
couple of years earlier, the Mission suggested that aircraft production was best left to the
USA, which was scheduled to turn out 60,000 and 75,000 aircraft respectively in 1942 and
1943. India needed as many repair facilities as possible. ‘It would be unfortunate if this
program were to be diverted by an abortive attempt to establish an airplane manufacturing
industry in India.’60

Soon after this, the GOI arranged to let the US Army Air Force (USAAF) use the
Hindustan Aircraft factory for repairs. The United States Commander was to have
‘technical control [and would] appoint resident advisers, whose advice [would] be
accepted’ unless the Chairman (Sir John Higgins, representing the GOI) thought the GOI
should intervene. Among other things, this was expected to ‘remove the friction which has
been perceptible between the Company’s American personnel and the R.A.F.’6! In 1943 the
GOI turned over the running of the factory to the Tenth United States Army Air Force. The
factory’s manufacturing contracts (with the Indian and Chinese governments) were
cancelled, at great cost, and it was converted almost entirely into a repair centre.62

Pawley’s role now began to diminish. Signs were already visible in 1942, when he was in
the US trying to procure materials. A.C.B. Symon of the Indian Purchasing Mission in
Washington, D.C. reported to W.M. Yeatts of the American Purchasing Section in the GOI’s
Supply Department that while his office felt India should undertake procurement through
lend-lease, Pawley was against it, thinking it would take more time. Pawley was a suave
negotiator used to making rapid deals,$ and, Symon felt, he was ‘finding it difficult to
realise that his influence in high quarters here in present circumstances is far less than may

56 Extract, E.M. Jenkins to W.D. Croft, 13 April 1943, in IOR/L/E/8/1711; Khanolkar, Walchand Hirachand,
pp- 363-5; Piramal, Business legends, ch. 9. The quoted text is from the first source (the extract from Jenkins’s
letter).

57 See R.C. Wertz to W.D. Pawley, 18 June 1942, ‘CAMCO and the fall of Loiwing’, on writer Daniel Ford’s
website (http://www.warbirdforum.com/loiwing.htm, accessed 26 September 2015).

58 Extract, Jenkins to Croft, 13 April 1943.

59 Lockwood, The Indian bourgeoise, pp. 154-5.

60 Typescript extract from American Technical Mission Report, 20 May 1942, in IOR/L/E/8/1711.

61 Extract, Jenkins (GOI) to Croft (India Office), 13 July 1942.

62 Extract, Jenkins to Croft, 13 April 1943; ‘Hindustan Aircraft, Ltd.”, Flight, 27 August 1954, p. 296. All
issues from Flight cited here were accessed via the online scanned archive at https://www.flightglobal.com/
pdfarchive/index.html.

63 Carrozza, William D. Pawley.
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have been the case in pre-war days.” He was also struggling to get material from the US Air
Corps. The RAF Delegation in the US, on the other hand, was doing an effective job
sending out tools to India, and it might soon prove necessary to ‘take the whole thing out
of Pawley’s hands and deal with it through the R.A.F. Delegation who are giving us the
fullest possible co-operation.’®4 Nor did Pawley find the going easy in Bangalore. A GOI
official reported in 1943 that he was ‘heartily (and I think unjustly) disliked by the
Americans, and in the changed conditions is not really needed.’ Consequently, the
government was ‘trying to get him “organised out” of the business, and ... he [had]
agreed.’ 65

Under the USAAF, the Hindustan Aircraft factory swiftly scaled up its capacity and its
workforce.® It operated in three shifts and had some 15,000 workers. The engine (overhaul)
department was hived off, and conditioned engines at the rate of 300 a month.¢” The
factory, functioning as the 84th Air Depot of the USAAF, repaired and serviced Catalinas,
P-38 Lightnings, B-25 Mitchells, B-24 Liberators, C-46 Commandos and C-47 Dakotas, as
‘Bangalore became the centre for all major overhaul and repair work on US aircraft’. The
war years left ‘thousands of Indian workers [with] thorough training in all aspects of
aircraft and engine maintenance’.68

While HAL was under the direction of the USAAF, it continued to receive substantial
assistance from the Indian Institute of Science. As noted earlier, IISc had begun an
Aeronautical Engineering department in 1942, and some of its graduates were employed in
HAL during the war. But the Bangalore-based department also served as a research and
testing facility for the HAL factory, building a wind tunnel largely financed by the GOI.¢®
Other IISc departments, Electrical Technology in particular, also cooperated closely with
HAL. At one point during the war, ‘[o]ver a dozen of the students of this department [were]
occupying positions of responsibility in the design, production, inspection and radio
departments of the Hindustan Aircraft Ltd.”’® HAL was also interested in the department’s
work on ‘[t]he use of optical methods for the precision testing of gauges’ and had plans to
work with the department (which had rigged up a special generator) to try and produce
magnesium through electrolysis.”!

V The post-war years: Towards manufacture

At the end of World War II, the GOI was free once more to consider the original purpose of
HAL: the manufacture, and not just maintenance, of aircraft. Moreover, when the US Army
left, demand for the factory’s services fell, and a new programme had to be found for it in
peacetime.” In this context, the Government of India requested the British MAP (which
soon after this became the Ministry of Supply and Aircraft Production, or MSAP) to
constitute a mission to advise on the potential for beginning aircraft manufacture in India
for the civil sector and the Royal Indian Air Force.

64 Extract, Symon to Yeatts, 24 June 1942, in IOR/L/E/8/1711.

65 Extract, Jenkins to Croft, 13 April 1943.

66 Singh, History of aviation, p. 253.

67 ‘Hindustan Aircraft, Ltd.”, Flight, 27 August 1954, p. 296.

68 Singh, History of aviation, p. 253.

69 Undated typed note, ‘A brief statement of the part which the Indian Institute of Science has been taking in
war-effort’, [1940s], p. 5. Courtesy IISc Archives, Bengaluru.

70 Tbid., p. 2.

71 Ibid., pp. 4-5.

72 Singh, History of aviation, p. 253; ‘Hindustan Aircraft, Ltd.”, Flight, 27 August 1954, p. 296.
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The United Kingdom Aircraft Mission consisted of J.V. Connolly and L.R. Barnett of the
MSAP, and J.D. North and S.P. Wordley of the Society of British Aircraft Constructors.
They spent around a month touring India in March-April 1946, visiting various private
industrial enterprises, the Hindustan Aircraft works, and the Indian Institute of Science, and
meeting with officials of the Government of India.”

Unsurprisingly, the Mission recommended that the HAL factory be made the centre of
aircraft production. It was the only factory in the country where full assembly of aircraft
had been undertaken; it had even constructed and tested a glider of its own design in the
early years. IISc, the Central College, the Government Engineering College, and the Sri
Jayachamarajendra Occupational Institute in Bangalore could act as sources of trained
personnel, and the salubrious climate of Bangalore would be suitable for foreign employees
should they be required.’

The factory, however, would need to be ‘reorganised’ (i.e. downsized), as the wartime
scale of operations could not be expected to continue.’ The number of aircraft required to
be built or maintained would still be small, at least for civilian purposes. The Director-
General of Civil Aviation informed the UK Technical Mission that government plans for
flights carrying passengers, mail and freight would translate to a demand of about 30
planes, 20-30 seaters ‘of the DC.3 or Viking class’. He estimated that the total annual
demand for planes required for commercial use, private ownership and flying clubs
combined in the period 1946-50 was 65. This was projected to increase gradually to 120 in
the period 1961-65.76

The Mission insisted that ‘a firm order should be placed with the reconstituted company
for the manufacture and development of a locally designed aircraft’.”? As HAL’s design
team worked on the indigenous aircraft, a Technical Director appointed from outside India
was to provide guidance, but keep at a distance and allow the team to learn from its
mistakes.” The Mission also stressed that HAL should take more direct responsibility for
the training of personnel for the expanded factory. For skilled labour, they recommended a
five-year programme of apprenticeship beginning at the age of sixteen, with instruction
either at a vocational institute or in a school in the factory.”

Meanwhile, although many of the American engineers employed at HAL had begun to
leave the company when their contracts ended,?® concerns emerged in some quarters about
the continued reliance on foreign experts. In 1946 a petitioner claiming to be the Chief
Engineer at HAL wrote to Sardar Vallabhbhai Patel, the GOI’s Home Member (the Indian
National Congress was at the helm of a recently formed Interim Government) that Indians
at HAL were marginalised and underpaid, while the company was becoming a ‘dumping
ground for some of the Britishers who were brought from England during the war for [the]
Supply Department as so-called “Experts”.’8! Addressing the claims, the Member for

73 UK Mission Report, pp. 1-3.

74 Ibid., p. 5 and pp. 26-7.

75 Tbid., p. 5.

76 Ibid., p. 16.

77 Tbid., p. 6.

78 Ibid., p. 30.

79 Tbid., p. 39.

80 In 1945 several American employees of HAL requested permission to stay on in India and start other
businesses. See ‘Policy in relation to American Nationals desirous of settling [sic] up business in Mysore.” File
No. 10/26/46. GOI, Home Department, Poll (E) Section. Digitised Public Records Home Political, National
Archives of India (NAI). Digital Identifier: PR_000003016781. All digitised records of the NAI cited here were
accessed via https://www.abhilekh-patal.in.

81 A. Mitra to Vallabhbhai Patel, 13 November 1946, in ‘Discrimination against Indians in The Hindustan
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Industries and Supplies (the department concerned with HAL) questioned the authenticity
of the letter, but acknowledged that—while he was keen on promoting Indian talent—the
country, ‘in the matter of aircraft, ... must be prepared for some time to come to appoint
the most efficient personnel she can find irrespective of nationality.’82 As we shall see
below, Indian design expertise was developed to a considerable extent in the subsequent
decades, although engineers and designers from various other countries were often
involved, either as employees or as consultants.

VI HAL and aircraft manufacture in Independent India

After Independence, HAL continued to be overseen by the Ministry of Industries and
Supplies until it was shifted to the Ministry of Defence in 1951.83 In 1952 a new branch of
the company was established in Barrackpore near Calcutta for the reconditioning of Dakota
aircraft. In the early 1960s the government set up new factories at Kanpur’s Air Force
Station and—under the name of Aeronautics India Ltd.—in Nasik, Koraput, and Hyderabad
for specific projects. These facilities were merged with HAL’s existing ones in October
1964 to form a new company called Hindustan Aeronautics Limited.84 This section
addresses the period from Independence (1947) to HAL’s reorganisation (1964), with
occasional comments on later developments.

Although maintenance and overhaul still accounted for a large part of the company’s
activities,? the story of HAL after Independence was one of two competing modes of
aircraft manufacture. The first consisted of the Indian government’s efforts to become self-
sufficient in aircraft manufacture by promoting indigenous design and development. The
second was the production of military trainers and fighters under licence from well-
established international companies, a route that the Indian government frequently took.

It was the latter option that was chosen when, around a year after the UK Mission’s visit,
a start was made on manufacturing. In 1947, it was reported that the GOI had placed an
order for Percival Prentice trainer aircraft. Initially the components for 20 trainers were to
be sent to Bangalore to be assembled there, and the subsequent planes would be built
‘under licence from the Percival Aircraft Company’ of the United Kingdom.8¢ The first of
these was test-flown on 30 April 1949.87 As the needs of the Air Force scaled up, HAL
chose licensed production on several occasions. By the time of the 1964 reorganisation, it
had signed agreements with the DeHavilland Company (UK) to build the Vampire, a jet
fighter; with Folland Ltd. (UK) to produce the minimalist Gnat fighters; with Sud Aviation
(France) to build Alouette II1 helicopters, rechristened ‘Chetak’; with Bristol Aero-Engines
Ltd. (UK) to manufacture Orpheus turbojet engines; and—beginning a long partnership—
with the USSR government to build the supersonic MiG-21 fighter planes.s8

Aircrafts, Bangalore’, File No. 2/4 (Nov. 1946), Digitised Private Papers of Sardar Patel, NAI. Digital Identifier:
PP_000000006264.

82 John Matthai to Vallabhbhai Patel, 18 December 1946, in ibid. On the Interim Government, see Riddick,
History of British India, p. 118.

83 Ibid.; ‘Glimpses of traversed path (1940 till date)’, PDF file downloaded from the website of Hindustan
Aeronautics Limited (hal-india.co.in).

84 ‘Glimpses of traversed path’. On Barrackpore/Calcutta, see also ‘Hindustan Aircraft, Ltd.”, Flight, 26 August
1955, p. 330.

85 Alastair Pugh, ‘Around Hindustan Aircraft’, Flight, 19 December 1958, pp. 939-41.

86 ‘Percival Prentice under licence’, Flight, 15 May 1947, p. 445.

87 ‘Indian Prentice airborne’, Flight, 19 May 1949, p. 587.

88 ‘Glimpses of traversed Path’; ‘Hindustan Aircraft, Ltd.’, Flight, 26 August 1955, p. 330; ‘Hindustan Aircraft
(Private) Ltd.’, Flight, 23 August 1957, p. 283. On MiG-21s, Chetaks, Gnats, and Vampires, see respectively:
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Although HAL could theoretically produce aircraft for civilian/commercial as well as
military purposes, it was increasingly bound up with the Indian defence establishment (as
the list of aircraft discussed above indicates).8? The shift to the jurisdiction of the Ministry
of Defence in 1951 was symbolic of this development. The decision, in fact, was
precipitated by a report from the General Manager of the DeHavilland Company, who in
late 1950 had made an inspection of HAL’s progress in producing Vampires, concluding
that the staff was behind schedule, and highlighting several areas of concern.%

In parallel with licensed production, HAL began putting in place a programme of
indigenous design. This was headed not by a foreign expert, as the UK Mission had
suggested in 1946, but by Vishnu Madhav Ghatage, who had returned to the company in
1947 after a spell of five years on the faculty of 1ISc’s Aeronautical Engineering
department. He brought with him a team of graduates from that institution, and helped set
up a Design and Development Department at HAL. Ghatage, who had done his doctoral
work under the famous German aerodynamics expert Ludwig Prandtl at Gottingen in the
1930s, was to remain central to design efforts at HAL until his retirement in 1971.9!

In 1948, HAL began working on the designs of two trainer aircraft, the HT-2 and the HT-
10. The HT-2, designed by Ghatage, was ‘the first aircraft of wholly Indian origin to be put
into production.” The engine was not designed in-house, though; the HT-2 used a Cirrus
Major III engine (155 h.p.), with tandem seating for the flying instructor and the trainee.
Weighing 2,240 1b, the plane was 25 feet long and had a wing span of 35 feet. The HT-2,
which was successfully flown in a 1951 test, could achieve a maximum speed of 130 miles
per hour.92 Soon there was serious thought of exporting, particularly to Asian countries, ‘[t]
his unpretentious but efficient basic trainer’. A demonstration tour abroad was on the cards,
and the HT-2 had been praised by the well-known German aircraft designer Dr Kurt Tank.%3
By 1958, the HT-2 was being described as ‘the standard ab-initio trainer for the I.A.F. and
the Indian Navy’; it was being ‘used also by the civil aviation training establishments for
basic flying training.’%4

By the mid-1950s, the HAL factory had expanded considerably from its post-war
position. It now spanned 1,100 acres and had around 10,000 employees in all.95 In the
1960s two more prominent aircraft came out of the Hindustan Aircraft stable: the HF-24
Maruta fighter and bomber, and the HIT-16 Kiran, a jet trainer. Kurt Tank, who had praised
the HT-2, was an ace designer formerly associated with Focke-Wulf in Germany, where he
had designed key fighter planes for the Luftwaffe. At the end of the war he had moved to

‘MiG’, Encyclopaedia Britannica online, 2015 (http://www.britannica.com/technology/MiG-Soviet-aircraft);
‘Chetak’, Hindustan Aeronautics Limited website, https://hal-india.co.in/Product_ Details.
aspx?Mkey=54&IKey=&CKey=26; ‘Folland Gnat’, BAE Systems website, https://www.baesystems.com/en/
heritage/gnat; ‘De Havilland DH 100 Vampire’, BAE Systems website, https://www.baesystems.com/en/heritage/
de-havilland-vampire (all URLs accessed 7 October 2019).

89 See also Pugh, ‘Around Hindustan Aircraft’.

90 “Vampire Production by The Hindustan Aircraft Ltd.—Desirability of transferring this Company to the
Defence Ministry’, File No. 2/432, 1950, Digitised Private Papers of Sardar Patel, NAI, passim. Digital Identifier:
PP_000000006161.

91 “Then and now. Dr V.M. Ghatage: designer of planes’, The Week, 29 June — 5 July 1986, p. 54; Singh,
History of aviation, p. 253; ‘Vishnu Madhav Ghatage’, Mathematics Genealogy Project (North Dakota State
University, Fargo), http://www.genealogy.math.ndsu.nodak.edu/id.php?id=115380, accessed 27 September 2015;
‘Ludwig Prandtl “Father of modern aerodynamics™’, DLR website (German Aerospace Center), http://www.dlr.
de/100Jahre/en/desktopdefault.aspx/tabid-2565/4432 read-7449/, accessed 22 September 2015.

92 ‘Hindustan HT-2’, Flight, 27 August 1954, p. 284; ‘Glimpses of traversed path’.

93 ¢ Aircraft of the Commonwealth’, Flight, [26?] August 1955, p. 295.

94 Alastair Pugh, ‘Around Hindustan Aircraft’, Flight, 19 December 1958, pp. 939-41, here p. 939.

95 ‘Hindustan Aircraft, Ltd.”, Flight, 26 August 1955, p. 330.
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Argentina, where he worked for a number of years before the Indian government invited
him, around 1956, to help HAL build its first locally designed fighter plane. Tank and his
team of German and Indian engineers (18 Germans and 25 Indians to begin with) worked
on the project designated HF-24 or Maruta over the next eight years, until the first two
finished planes were handed over to the Indian Air Force (IAF) in May 1964. The Maruta
was a plane with ‘highly swept wings, a needle nose and a graceful ... fuselage’. Powered
by two Bristol Siddeley Orpheus 703 turbojet engines (put together at HAL), the first
version (Mk 1) could fly at supersonic speeds, and carry arms weighing approximately
4,000 1b.%

Working independently of Kurt Tank, Ghatage and his design team were charged with
bringing out the first indigenously designed jet trainer, the HJT-16 or Kiran. Beginning in
April 1961, the work of this team (15 engineers to begin with, rising at one point to 35)
was placed on the backburner for a while as HAL focused on the Maruta. But it gathered
momentum again after the Maruta came close to completion, and the first Kiran flew in
September 1964. A trade magazine described the Kiran as ‘a wholly conventional,
workmanlike aeroplane’ that catered to the requirements of the IAF while providing
essential features for Indian conditions, like air conditioning. Powered by a Bristol Siddeley
engine, the Viper 11, the Kiran had adjacent seating for instructor and pupil in a ‘spacious’
cockpit.”? The jet trainer was a success: by 1977, well over a hundred Kirans had been
supplied to the air force and the navy.%8

Throughout these developments, the Indian Institute of Science worked closely with
HAL. As we have seen, V.M. Ghatage had been loaned by HAL to IISc in 1942 to serve as
the first head of the Aeronautical Engineering department. He served in that position until
1945, then remained as a faculty member until 1947, when he returned to HAL. Subsequent
heads of the department included R.G. Harris (1945-48) of the Royal Aircraft
Establishment in Britain; Oskar G. Tietjens (1949-54), who, like Ghatage, had been a
student of Prandtl at Go6ttingen; and Satish Dhawan (1955-62), who had a PhD from
Caltech. It is not known whether Ghatage had recommended Tietjens, but he was part of
the committee (in his capacity as Chief Designer at HAL) that appointed Dhawan as head
of department.” Like HAL, IISc was under the ultimate control of the Government of
India. It was overseen by the Ministry of Education, which, in some situations, took
decisions in close coordination with the Ministry of Defence, the Ministry of Finance, the
Ministry of Industries and Supplies, and the Directorate General of Civil Aviation.100

1ISc’s postgraduate course in aeronautical engineering underwent many transformations.
The initial certificate course (which ran until 1946) consisted of a year’s instruction and
four months’ practical experience at HAL. It was replaced by a two-year diploma (DIISc)

96 ‘India’s Hindustan HF-24 Joins the IAF: Maruta’, FLIGHT International, 2 July 1964, pp. 16-17; Zukowsky,
‘Kurt Tank’.

97 ‘Hindustan HJT-16 Kiran: India’s primary trainer’, FLIGHT International, 11 March 1965, p. 371.

98 ‘Military aircraft of the world’, FLIGHT International, 5 March 1977, p. 592.

99 50 years of Aerospace Engineering Department’ [1992], photocopied pamphlet (courtesy IISc Archives), pp.
2-4; Bhat and Sreenivasan, ‘Roddam Narasimha’, p. 298; ‘Indian Institute of Science Bangalore. Appointment to
the post of Professor & Head [of] Dept of Aeronautical Engineering’. File No. F 8 — 41/54, 1954. Digitised Public
Records, Ministry of Education, NAI. Digital Identifier: PR_000003042750.

100 This was clearly illustrated in the decision-making process followed when a new head was to be appointed
to the aeronautical engineering department, or when funds were sought for the department’s expansion. See
‘Indian Institute of Science Bangalore. Appointment to the post of Professor’; and ‘Indian Institute of Science,
Bangalore. The meeting of the Expert Committee to consider the proposed Development Programme of the
Department of Aeronautical Engineering.” Ministry of Education, Section T-I. File No. 8-23/50. Digitised Public
Records, Ministry of Education, NAI. Digital Identifier: PR_000003042533.
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course, which was reclassified as a Masters course (ME) from 1958, when IISc became a
‘deemed University’. In its first 15 years, the department granted a total of 42 certificates
and 58 diplomas. In addition, a customised six-month programme was offered to existing
staff at HAL. Soon the Aeronautical Engineering department began to admit research
students at the Masters and doctoral levels, although their numbers were small until the
1970s.101

The department was well equipped for research as well as teaching demonstrations. Its
infrastructure included a 7’ x 5’ closed circuit wind tunnel that had been inaugurated in
1944, supplemented by a 14’ x 9’ open circuit wind tunnel, opened in 1959 (O.G. Tietjens
had begun designing the latter in 1949). HAL made use of both tunnels to carry out studies.
The larger tunnel, in particular, was used in developing the HF-24 (Maruta) and HJT-16
(Kiran) aircraft.102 Thus IISc supported HAL and the aeronautical industry in many ways:
by providing it with trained personnel, by affording it research and testing facilities, and
through the research undertaken by its faculty members.103

Although the facilities at I[ISc were helping create a new generation of Indian aeronautical
engineers, HAL continued to make use of international experts in some roles in the 1950s
and ‘60s. At various times, engineers from British firms like Percival and Bristol spent time
in Bangalore to guide HAL’s production aircraft under licence from those companies. To
the private chagrin of officials representing British trade, they were not the only ones. In
the late 1940s, Rumanian and Czech experts visited HAL. One of them advised on the
possibility of producing aircraft engines, and reportedly tried to interest HAL in the Steyr
Daimler Puch diesel engine. Some of these visitors were allegedly ‘at pains to decry British
products. In this they found a ready helper in the Hindustan designer, Dr. Ghatage, who
was trained in Germany and affects to admire German aircraft products ...’104 While the
concerns about Ghatage’s preferences appear exaggerated, HAL’s German connections
were indeed notable in the matter of experts. The central role played by Ghatage and Tank
(and the German engineers who worked under Tank) at the company, and by Tietjens at
IISc, has been described earlier. Much before Tank, in 1949, there were reports that HAL
had engaged Willy Messerschmitt, who had also designed aircraft for the Luftwaffe,
although it is unlikely that he actually visited or made a substantial contribution to HAL.105

*

Two decades after Independence, HAL had some significant achievements to its name. In
addition to supplying the IAF with fighters produced under licence, it had brought out a
few locally designed planes, such as the HT-2 trainer, the HIT-16 jet trainer (Kiran), and
the HF-24 bomber (Maruta). Yet V.M. Ghatage, who served the company through all these

101 <50 years’, pp. 3, 4 and 14.

102 Tbid., pp. 6-7 and 22; Tietjens, ‘Der Windkanal’.

103 On the department’s research work, see ‘50 years’, pp. 15-22.

104 “India’, Flight, 22 August 1958, p. 288; Confidential Memorandum, Office of the Senior U.K. Trade
Commissioner in India, New Delhi, 31 March 1949, in IOR/L/E/8/3622; ‘Extract from report of Mr. C. Gault,
Deputy High Commissioner, Madras on a visit to Mysore, July, 1948. POL. 25/1/7. Typescript in IOR/L/E/8/3622
(file titled ‘Aircraft Industry in India: Including Manufacture of Railway Coaches by Hindustan Aircraft Limited,
Bangalore.”) The quoted text is from the last of these sources (Gault’s report).

105 “News from India’, Flight, 15 December 1949, p. 757; ‘Willy Messerschmitt’, Encyclopaedia Britannica
online, 2015 (http://www.britannica.com/biography/Willy-Messerschmitt, accessed 22 September 2015). With the
Allies forbidding an aircraft industry in Germany after the war, German aircraft engineers plied their trade in
various countries including the United Arab Republic, Argentina and Spain. See Edgerton, Shock of the old, pp.
123-4.
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developments and became known as the Bhishmapitamaha (grand patriarch) of the Indian
aircraft industry,106 expressed regret at two things as he looked back on the period. First,
the government had, in his view, not given the aircraft industry enough opportunities to
develop its indigenous design and construction capability. HAL’s operations had become
tied almost exclusively to the needs of the IAF, and time-bound strategic needs meant that
the government increasingly opted for production under licence.!9’ Secondly, even when
local design was undertaken, he felt the government had not placed enough faith in Indian
designers. He was not pleased with the decision to bring in Kurt Tank and set up a parallel
design team, led by German engineers, for the Maruta project. A distinguished former
student, S.R. Valluri, met Ghatage at Caltech in 1956, soon after Tank had been engaged.
‘There was a look of disappointment on his face,” Valluri recalled later, ‘and 1 felt I was
seeing a beaten man.’108

More research is needed on the later development of HAL, but a glance at the company’s
subsequent trajectory suggests that some of Ghatage’s apprehensions were borne out. Aside
of Tejas, a light combat aircraft (LCA) commissioned in 1993 and delivered to the IAF in
2016, there have been few high-profile local designs. The Maruta was decommissioned in
the 1980s as the Orpheus 703 engines it relied on were insufficiently powerful for its
purposes. Crucially, despite sporadic attempts to design aero-engines in India, that has yet
to come to fruition: even the Indian-designed aircraft have always used foreign-designed
aero-engines. 109

VII Conclusion

American collaboration, Indian capital, Walchand Hirachand’s energies, and the policies of
princely Mysore played important roles in the birth of acronautical engineering in India.
Existing accounts have focused on Walchand’s efforts to get permission to manufacture
aircraft in India, and emphasised the colonial government’s uncooperative stance. This
account has argued that the government’s position was a far more layered one that
depended on domestic and international political considerations, and above all, on the
exigencies of war time. Churchill and Beaverbrook (occupied with developments in Britain
and Europe) appeared to show little interest in India’s aerial defence; the colonial
government in India, on the other hand, expended considerable energy on assessing
proposals from business groups (European and Indian) to undertake aircraft manufacture in
India. Indeed, the GOI had been considering the issue even before Walchand’s proposal.
They were motivated by two concerns: the increasing need for India to have a modicum of
aerial defence capability, and the fact that the demand for aircraft had become a rallying
cry for those who felt that the colonial government was not representative of Indian
interests. Viceroy Linlithgow’s communications in particular reveal a clear belief that it

106 Anantha Krishnan M., ‘Bhishma of HAL: legend lives on’, Times of India (Bangalore), 6 December 2003.

107 Mahindra, ‘Aircraft industry pioneer’; MR, ‘Around town’.

108 S.R. Valluri, ‘Top designer, great teacher’, Deccan Herald, 16 December 1991. See also Mahindra, ‘Aircraft
industry pioneer’.

109 Ajai Shukla, ‘Engine of indigenisation’, Business Standard online, 21 December 2015 (https://www.
business-standard.com/article/opinion/ajai-shukla-engine-of-indigenisation-115122101122 1.html, accessed 10
October 2019); Ajai Shukla, ‘Taking Tejas forward’, Business Standard online, 5 July 2016 (https://www.
business-standard.com/article/opinion/ajai-shukla-taking-tejas-forward-116070401158 1.html, accessed 11
October 2019); ‘Then and now. Dr V.M. Ghatage’; Mahindra, ‘Aircraft industry pioneer’; Pugh, ‘Around
Hindustan Aircraft’, p. 941; Sebastien Roblin, ‘India’s disappointing Marut jet fighter proved itself in combat’,
The National Interest online, 13 August 2017 (https://nationalinterest.org/blog/indias-disappointing-marut-jet-
fighter-proved-itself-combat-21875, accessed 11 October 2019).
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was in the interests of political stability to heed these demands. Consequently, he became a
keen champion of the Walchand-Pawley proposal for an Indian factory. L.S. Amery,
Secretary of State for India in London, was also an energetic proponent of the scheme.

The United States played no small role in HAL’s fortunes (if indirectly at first). Indeed
the prospects for establishing an aircraft factory depended not only upon the policies and
patronage of the colonial government, but also on the ability of Indian entrepreneurs to
identify technological partners who would sell them machinery and manufacturing know-
how while undertaking to train a future generation of Indian engineers. William Pawley’s
contacts and reputation in China played an important part in HAL finally getting the green
signal. Again, world politics (as opposed to localised colonial concerns) were important:
had Britain and America not been engaged in trying to support (despite declared neutrality)
Chiang-Kai Shek’s Chinese government as a bulwark against Japanese expansion, Pawley
would not have set up his CAMCO factories in China. It is conceivable that the meeting
with Walchand came as a godsend to Pawley, who knew that his Loiwing factory was in a
perilous situation, and could now think of shifting his Asian base to India.!1® After
Walchand and Pawley’s exit, the USAAF’s management helped consolidate HAL’s
reputation as a centre for repair and overhaul.

Some continuities are apparent in HAL’s trajectory after Independence. Experts like V.M.
Ghatage continued to play an important role, as did the educational institutions of Mysore
state, particularly the Indian Institute of Science. The UK’s advice was sought during the
transition to manufacturing, and HAL continued to have a strong relationship with the
British aircraft industry. And while the local design and manufacture of acroplanes received
more attention than they had previously, military requirements continued to dictate the
direction of HAL’s development, keeping both aircraft maintenance and licensed
production centre stage.
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The Use of Air Power by the Italian Army in the Libyan War:
Air Operations and Propaganda

By YUKI HAYASHI

The first war that saw the use of an air force was the Libyan War (Italo-Turkish War), in
which the Italian army became the first military force in the world to weaponise
aeroplanes and airships. This article examines four aspects: how the Italian army was
able to form an air force at the beginning of the war, how pilots accomplished air
operations, the effects of these operations and the perception of ‘air power’ that spread
through Italy. By 1910, the Italian army had established pilot academies and trained
some soldiers and sailors. Therefore, when the war began, the Brigade Specialists of
Engineers (Brigata Specialisti del Genio) was able to induct skilled pilots, while some
civilian pilots also volunteered to serve at the front. At the Libyan front, Italy’s air
operations, especially bombing, impact the situation enough to cause any significant
change; instead, the Ottomans sometimes used the image of aeroplanes for boosting the
morale of the local people who thought that the Islamic saint flew to help them.
Meanwhile in Italy, it was assumed that the Italian pilots inflicted more damage than
they sustained and newspapers propagated a narrative of ‘the supremacy of the air and
the panic on the ground’. As a result, a donation campaign for the Italian air service held
in 1912 gathered over three million lire, and this focus of Italy on its air force was
contemporarily mythicized as the unity of Italians.
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Utilisation of Scientific Knowledge and Technology against the
Nuisance of Smoke in the Mid-Nineteenth Century Royal Navy

By MASAHIKO AKATSU

Scientific knowledge and technology that has to do with preventing environmental
problems tends to be transferred to developing countries from developed countries as
international aid or for an exchange. However, it cannot be asserted that such knowledge
or technology cannot be diverted for military use. This article examines two historical
cases in which scientific knowledge and technology was used against nuisances caused
mainly by industrial smoke in nineteenth-century British cities and towns. This
knowledge and technology, which could generally be regarded as peaceful, was used for
military purposes, including for the improvement of early naval steamers that had only
just begun to be used by the Royal Navy in the mid-nineteenth century. The article also
reveals how and why knowledge and technology used to combat environmental
degradation could be diverted for military use.
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(George Playfair) D& LCA > RCAEENTET, BT R 2—AKP, =7 4
UNT R ETEERACTFE BT AT, 1830 FRITIE, RURIEH OIER S K ONEHT IR
DFHEE L THA 727 LA 7 2 (Thomas Graham) 38X O KA Y OFHELFEHE DY — v
t  (Justus Freiherr von Liebig) Db & TEIE EA T2 & SN DY, ZDH%D 1843 ~ 45
FEIZIE, v F = AX —FESLAFSEET (Royal Manchester Institution) T4 2 #4% (Honorary
Professor) Z#5% . #%ICHIUESITALF LIHIZ X 2 F EXURBE~OX R CH4 L 72 51k
FHDAI A (Robert Angus Smith) & AT o729, £/ DbE (18444F), KA
DEXLTALFHETN—=F—DOYRFL L THMHILD T B (Robert Wilhelm Eberhard
Bunsen) &. WHFICEBITHAK (23— &) OBBE (BELOZDORHR) (2O TILFEMF
FalTo>TNDY, T 727 OEMIARILFELAONLD, ZOT By L DILFE
MENDEZ DI, bbb EARREDRIEICOWTHHMIE#HEA L TWELEERD
nNo, £, RUALZRT U THEE CRARINROEEDO—ANTH 7271 71 (Sir
Humphry Davy) O 7] %4522 s A1 o0 B 5 Byt k25 2 B 6 L 72 B E 36 E o
sN—2 X (Josiah Parkes) &b, BZ 6 ILEHDE—/L (Sir Robert Peel) DA PR %
i U C 184S I (T ik & b > T,

UED XS IR ELFFOT VA T =27 Th DM, BROIREEEE DM A L TI9HA &R

5) Crowther [1965] pp. 109-116; Reid [1899] pp. 28-52.

6) Reid [1899] p. 56.

7) Reid [1899] pp. 62-63.

8) House of Commons Parliamentary Papers (hereafter cited as HCPP), Report from the Select Committee on Smoke
Prevention, 1843, p. 158, p. 165; Crowther [1965] p. 132.
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#795 R FOEIRE (Statesmen of Science) | D— A& L7zZ b bbnd L HIT?
MR VEORE DED Y OIRVWEFEETHLH -T2,

EPRIE, VR DIBETED LI ITRSTeMIARPIEN, L & ) BHee Bk
RO TV, IFAZ v 74— Ry —IZhbHE—NVORETHDL RLA b wF—
TOREIZLIELIERANTEY, BiO/—7 2 LOHi#D ZORAEDORECTE DT
bolz, £l-, BIREBROZALHED TV D, BICEH Tl 73, 1843 ~ 454F1T»
JC, TRES T 3 L OV R LM DR REFR & D 72 O BUN Z B4 (Commissioners for
Inquiring into the State of Large Towns and Populous Districts) | (LT, [K#EHEES]) @
AUN=L7oTND0, EHIT, TANTY ROV Y T EHEEICEEL T, E—n
DILFHE L L TOREE RO LI, BIRREIZ—EDORELRoTLsndW, £LT
18S1EO R Y FUHERMERICEL TR, ZORITEERIIMbY, AEES EHTL
D ZIY FOBEERFEEZFH 2L W) 1P, EHITI853 ~ 56D U I THGHIEEL
T, WEBERFEMTIEE REONS T, 3 (7 ) BL O U BERMOEH]
FEIFICIRET 2L TnD B,

1868 FNTIETT 4 o NTEBLOEL b« 70 R 2 — ZADOKRFREXEH OJE R
B&pote, 18T34RIT137 7 v FA P AR TEBREICHIE L, ERERNE & 725,
1880 T ITIERPERIFER & 72 0 | I8R2EITIIME SR T LA 7 =7 5B (Ist Baron
Playfair of St Andrews) & 7257219,

(2) VLA T7xT LT « T « E—FIT X DIEEMEF A

B & b EHERBRA DY . T AROBRBEZ SOV T H 0372 0GR OIRVMEFE Th -
27 vA 7 =7 HERELS XOZ OXREINICED 2 X 212> 7o T T Th 2,
BERD X, oA 72T IIE— VNEN 1843 FICHE Lz TREBHEES] O A
PR—=blpol, REZEBSOA U AN—X, ZERTEEHWEZEDO N7 L —AF (Walter

9) Crowther [1965] .

10) Crowther [1965] pp. 128-130.

11) Reid [1899] p. 87; Crowther [1965] pp. 132-133.

12) Crowther [1965] pp. 134-135.

13) Crowther [1965] pp. 140-142. ZD X 217 LA 7 =7 1%, B (%) OEFFFIHEmAI 22 AW TH -
7oo 2B, MU LML FOEFFAEZ TR LA REIZEE L TERL, Lo UKREGBHZE b 53F k% 9
SCHRPTHELERSTZAT Y MT Vv RERTHIIZE - WERRE O KV F{4E (Thomas Cochrane,
10th Earl of Dundonald) D4 ZFEIEIZH LA 7 = TIEb->TWE, LA 7= T4y RV RAIC
K OEFEBUB OO FERAT 5L 09 F 2 ZHHANCB O TIFFL Tz nvwbitsd  (Crowther
[1965] p. 149),

14) Crowther [1965] pp. 144-154; Reid [1899] p.218.
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Francis Montagu Douglas Scott, 5th Duke of Buccleuch) , AK#f « ZIKEED Y 1 — A E;
(Henry Pelham Fiennes Pelham-Clinton, Earl of Lincoln) , & FFH D7 « 7 « ©—F (Sir
Henry Thomas De la Beche, 1796-1855) ., 4 - thifig&| 72 DA — 7 = - (Richard Owen) ,
HehliT© [$hEDR) EMEND AT 4 —7 > Y (George Stephenson), Z L TF' LA 7 =
T Thole, v F 2 AL —FENMMREFTOXLFBZ T o127 VA 7 =7 1%, BERD A
ZEWFE LT, 700y —ORETOERECFEARIER SO T oA L s %
HE LY,

LZAT, TRETZEAR] PREINZZODL X H FRIEIZ, BREHEAEDO~ v F
/ > (William Alexander Mackinnon) (2 & - T, THEEERL (12 BI9 5 Rl & B4 (Select
Committee on Smoke Prevention) | 235XV &7z, [AIEERIX, A4 XV AOKHHIZEBIT S
FRBEIEC 2D R&EY (JEF) OIRPL & ZAL~OEATHY < RIS DUV TR D) RS
LIciREZITV, ZORREBE 2, V/%//imuﬁkiomﬁﬁ’F@%ME&
%2 (Bill to prohibit the nuisance of smoke from furnaces or manufactories) | % a2 i RBEIZ
FEL7z, L2 LRENEZRIE, FEEXRZ KD LD A FEER ORI EFEOMECK L E12 &b
BER L 725719, L LG T, ZOMBEOEIMELZFEDO TV —E, v v ¥/ ok
BDEER LTINS, BNOFTZOMEORHEZEDL Z LIZLELDOTHS 7,

A XY ZDOKRETINZF1T 2 FEFERBUZ OV T OMAEFEN & R D7 & — /LN TIE, 1845
FESHIZNBERE D7 LA 7 & (Sir James Robert George Graham) 23 A4t « ZRAKET DV
Y= AR Z OMBEICEAT oA LR Ei T 5 L oAt Le, RferaBiEx <, Y
I AANFERRORE I E & LA LIREREE LIoR, 7 -7 - E—F, £L

TTLA 72T Tho7e®, MEMKER R ENIZYRE, 7 - 7 - B —F (TR EHE AT
(The Geological Survey) DI L OEHE (DO HIZFEH) MEFHEYEE (The Museum of
Economic [Practical] Geology) DR THY, L7 LA 7 =7 1E, E—/LOBEIZ L >
TT 7« B —F 0O F C{Em b4 (appointed chemist) & L Cj< 722, v~ F = AH —
MHRY RACERLZEDNY TH-7219, ZOL) RELNHFHES & L GRIENT-DX

15) Crowther [1965] pp. 128-130

16) 5L <%, A/ [2005] 22,

17) vy ¥/ CYOEROHFERIEE LT, ©—id [T E BfREF o2 Tod, BRzR>#lioER
DOEFZLET 22 TOENZOME HERE) IEEZRT2K80) EiFToLLbil, vy¥ /v
PHELUT D P OBEREZREIT 572613, B (BUF) 29REMIZE Y BOBTERERINT S L~ T
% (Parliamentary Debates, 3 July 1844, c. 285),

18) HCPP, Report by Sir Henry Thomas De La Beche and Dr. Lyon Playfair on means of obviating evils arising from
smoke by factories and works in large towns, pp. 1-2.

19) Crowther [1965] p. 130.
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WoMENEIL, RRIGEORER THDLAREZEDRBEOHMHE Th o727z ThHhD &
Ebic, TRETZEZEES ) TEHIcHEFELZ LM ThHood e blbhd, ek, VU
VI AADOREBERELEIC LD &, T A T = TIHEERMEIC [Z0BLE T TICHE
TU /=] ([His] attention is known to have been already directed to these subjects) & S5, 7
VAT =T8T 7 - E—TFORAEREETFRIT, 1846F3 I, B — A HNERMIZY > —
YEN R oA - HBWREE CHDHH =27 1 E (Charles John Canning, Viscount
Canning) (ZHEH &i7220,

TLAT7 2T LT T E=FIEHEREEORNT, TTHRMERED AN =X L2 H
FANCIRO LD ICRHA L TS, bbb, B L L, BAMIITRETH Y | JFOTE
KEOREG LG IR T Lo T - FBEKERNIC 2455 (BHR) HMMifssn T, #
RDNEBTHNT LOBRBES VA 2o T GBI N O I SN D, &, fitWDT—HD AR
DIRBERRZAT > T B 1T, BFERHERITA R DR ERBEC L > TRlgEL 2D & L, ThE
FHT H7-0DHKE LT, FORBERENS~O+53 72 R 7220 U 22 KIS O (R 23 7]
REL 70D KD LRENIF - VRIREKESCHEOHZEORE L 17 - VAREKSEEIE ~DiH
U758 - HEER LT, TLTH L, INOHOFRNEUNIFATI N, 7 - Rk E
WIZH3 72 2R E DAV THRVBFERRBES NI B, ZAUTHEGRIC S EEICH,
BIERABR D72 B3, RBESN R Om Ea b, REIOHEIK 2 b AT LRk~ pPEFEDSE
JRZALEETICTHEERAGIITRETH L L TR LI, LT, F—E— J—X nF—2A
T4 =R, v F 2 ALl E L T TR SR IE (smoke clause) A A7 HUEY
fE5% (local act) 2 HifT L T2 #I7 BIRIROEBITIRIL 204 L 720 513, REHT T
DEEENF3TBIT TR WolE, HIFRELH D TidZe <, EITEDO NMELERIT &
DIEDT-HTh D LR L1722V,

|

(3) LA T7xT LT « T« E—FITLDMHEATMARE (GR) &

LIAT, A 727 LT« T« BE=FPEHOMERBE L 2 Ox IOV T ORRE
U U= (NE) DoRiES NS LETO 184546 A1, ERPT#HFA DL =2 — A
(Joseph Hume) 7%, A ¥V A CTREH &5 K HA IR DRI AT OBRBERNHRIZ OV T OM
TN & W EAES (The Admiralty) [ZHRE L7, b a—A0%, DIRENCHEEARTLS, HDHE

{1

20) HCPP, Report by Sir Henry Thomas De La Beche and Dr. Lyon Playfair on means of obviating evils arising from
smoke by factories and works in large towns, pp. 1-2.

21) HCPP, Report by Sir Henry Thomas De La Beche and Dr. Lyon Playfair on means of obviating evils arising from
smoke by factories and works in large towns, pp. 2-6.
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& (Mr. Grant) OANTEEEL (artificial fuel) (RO L 572 bDH) 12, BE L BHAER
AR L7k e L CEZ 5 270 2 LICRIMZ R C e, ZEMZRHHECE A omE <R
OB DT LIZ NTHE . ZRSUIBREOREL 35 Z LIl zfan oz LiEbh s,
ZL T, BEOE ZZDNAKERONRINERC L > TIRENICHEETH L LIELD
bt a—Ad, BAENZT A U DZE W TRBRORAE D TON - Z L 25 EaWICH LoD,
Fo, FREORRIT THEHOEE (at a moment when the greatest interests of the country may
be at stake) | (Z1% [REZ2EFHEZENME (great national importance) | ZFFOTH A 9 Lik
20D, FOREE LI=DOThHo72?,

RECEL T 2a— L%, TOREDEEL L TT VLA T7=T LT T - E—F %4
A LT, B a— AR ELZEA LEDIAHTHS, Ll a—A%, ERPGEER
THDHENCA=T Y M T2 FOER - LFEETHY, BEROX I IZAay T Rizwnb
Do HLFHE T, Ea—i0 [E472b5FF (one chemist of eminence) | &R L7-7 L
A7 =27 L ATLNDDRNY ZFFo TWAREME L B X b b,

BEAMIZOL 2= LOFEFLZH L, Vo W—MAICT - 7 - E=F O 24K
L7z, 7+ 7« E—FI3, 18464F3 K £ TOMAITG L THEFAHEA 600 78 > N4
B A 3Hh 9 2 L BRI, ZORBKELZHELTNDLDY T 7 E—F LT (7=
T, AROBBECE S L BUFBEE O Z o IZIEFRFHAICH EZ T TWeDTH
%o

50 Z OMFEARSM A RICBET DA ITRR 0 RI1E, 18514ED 3 JEHE T
W, BEEIIEWIChIEY BEEL Y U= ABOBEROAM - FHREETHD
E—~_XZX{F (George William Frederick Howard, Viscount Morpeth) . #7—7 A JL{4E% (7th
Earl of Carlisle) (RIFLDE—<A 1B L[A—AN), BLOEAETIH (Edward Adolphus
Seymour, Lord Seymour) & 2557229, /e O O— VR A Fi o[RS ED bRt A B 5
o DOFENEOEFITLLT Th 5,

W5 ET, EEEFK (Royal Agricultural College of Cirencester) #2854 (Principal)
D 4 (John Willson) 7375 h=— (Putney) O FARFHAZ=H (The College for Civil
Engineers) (Za{E L7V & KEZ BBV 2072, £ LT, a0y R0, 2NUHE
(L2282 (Ecole des Mines of Paris) D*%2/4E, 7 4 U w7 A (John Arthur Phillips) 72 £ % 85

22) HCPP, First report on the coals suited to the steam navy by Sir Henry de la Beche & Dr. Lyon Playfair, p. 3.

23) HCPP, First report on the coals suited to the steam navy by Sir Henry de la Beche & Dr. Lyon Playfair, p. 4.

24) HCPP, First report on the coals suited to the steam navy by Sir Henry de la Beche & Dr. Lyon Playfair; HCPP,
Second report on the coals suited to the steam navy by Sir Henry De La Beche and Dr. Lyon Playfair; HCPP, Third
report on the coals suited to the steam navy by Sir Henry De La Beche and Dr. Lyon Playfair.
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ELRBD, AF ) 22 toFEL AR (NTREHSETe) 1107, S LNRE /L 72
BIX, V= A X (RIZHEY =— /X)) EITH, —a—yAVE (F—F 507 —H
YN=T v RIp EACHGHGENE) 18%8, & — b —v v —pESFE, T v —pE28FH, A
Ay N7 RESHL, TANT L RELTE, EOMMA 7T RPEATE, NTHRE6TE, £
L CHgshEE (FVEE) OARITEE, FEERITKETHREEL., R CTARIEZREIE L FER
ZIToT0D, 7L A 72T LRV —E Yy DB FTHo727 4 > (Francis
Wrightson) 72 & BT & LT, fAROILFRGHT HIT-> T b2,
WEOETHOBRELE L THE LWAREEOCHT ZOMBICEL T, #on e ICH
T L-AEEA 2R EECETONTIEOE FITRTEUT 2D, T7obh, AR%
A OH X (a quick production of steam) , Z&5KFEEJ) 72\ L (large evaporative powers) |
HEPALE (a smokeless combustion) . FE# D L<"9 & (a capacity for stowage in small bulk)
MtEEFET) (the power of resisting attrition) . HSAFEKD LIZ< & (a freedom from the qualities
which tend to spontaneous combustion) Td 520, Z i1 5 OFAIEHIZDW\ T BAF 72 plihli %
AT LN, URFOWEARTMONRANE O DITBE (FR) 1Tk bz,
AT ORI OV EASKHM O FBERHEEIRITIA 7 Y 2 — « T a T TIER < Shin
paddle wheel) ToH V., Z ORI OWEAKMEM & 1XX 1D FZ A 77— (HMS Driver,
paddle sloop) DINZRHID L9 e RKIEDWDLD H4MGEHO Z & Tholz, o, FTL
IBbND I, TNIETNERDL, AR ORZHET) LT 20 TIERAN %

E1 19tfehES T ) ABEOREERSMEM (FS4T7—)

HI# : Winfield [2014] p. 321.

25) HCPP, First report on the coals suited to the steam navy by Sir Henry de la Beche & Dr. Lyon Playfair, p. 6.
26) HCPP, First report on the coals suited to the steam navy by Sir Henry de la Beche & Dr. Lyon Playfair, p. 17;
HCPP, Third report on the coals suited to the steam navy by Sir Henry De La Beche and Dr. Lyon Playfair, p. 3.
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LENIETDH, WDOWARIM TH T, ESITHRAMOARKTER CHY . BRITEH E
TR & TR R Dk~ 2RI AI R 5 2 & Lo Tz,

FPFENL, BOAKBERESCVREZ IR A, SDITAREVD EIED LT X hDpne
LB AL Le, ZHUIAMIMER £, PUAMZIZRVWKRERT AV v FTHY, ik
IRANTEMN T 2ITZ I LeT A » AT BIETETOREFELEOA Y v FE2LELE L
7o EJERFORIHEHATO, BB O @mEMITRETH D, T b 2 Kk L72iHA&E A 23,
[FERIEDOHE | R TARKRIBENROLE] ThDH I EIXMEWVZRY, R CITRRwE M
OME (BEt= X o) Th2BRBEROMBEIX, WMRERICB W CUIEFITEIO B HE
DR E b oTz, BBERIROUE (REENRO BWAROEM) 13, WARICIERVES
FIAY > b (EUCHIF SR v BHRZRERTE) 285MICbeo L, AKMOE L
LAz E T 2 v et -1 DTH D,

O EDWIZIZ RV ZRKHFA DR Z 22BIED . ARBIEOYH Th -7z, THEEIRGE
MAARIERELARITAER - NORE SV THEFBHICHAEHEA L LTHET LT
WHZENDS, ZENNBETORIHENIC L > THERME LTSN TWZZ LT
HOENTHD, TIHREMERTMIC L > TIHHELSRBETH V| BEEREED LT 5 72
Do, EOBHIE, THUZR L SN2 L 51T (as to betray the position of ships of war when
it is desirable that this should be concealed) | & &AL TV 5, MM & IZHER2 Y BMEZHEH T 5
AR, TOBMEIC L > THUZ A SN T < 0%, BRECIIAEIIME I CHE L 525
HDOTHY, Ko TEDHERMRKD L2y, WRIZISWTHMERIERIT, VUERFORLENE
DHERDT-DIZRD BTz, b UHERAEEDODRWVERE (FR) 2 RMTZ &R TEn
XU, AXMOEFAEAICEE L CTORERBBEOIEIZORNY 2 T-DTH 5,

Fh - FAEORREZE LD DI L THEOIE, 1To &0 LBPRAICITIR XTI RS,
FROBT (R) RMEBLLENRDES, ZLOAKRDBRNTHRLETELIZHY =—V A
DfREEmLSFHME L7227, B, Y =— /L ADOFHRICIE, EFHK (bituminous coal) |F &

TIERWHBEFEZ DN TEL 0N, BEEMT LA LR RIER 720 A TRFE
IMRL RS (anthracite) £ T, fx MEEZFOLONRH -T2, HBEOBEERITSH
£Vl S iehotz, AR OEIERIT, RREENTH DA LIT L, BRRE
DES L) JLTRERFEEFF > TV 2D TH LY, FY = — L ADARDIRMNTH
& <T@Vl 2 1572 Aberaman Merthyr & PRIV D 7 T F—H 3% —DT LT < -

27) HCPP, Third report on the coals suited to the steam navy by Sir Henry De La Beche and Dr. Lyon Playfair, pp.
3-10.
28) HCPP, First report on the coals suited to the steam navy by Sir Henry de la Beche & Dr. Lyon Playfair, p. 17
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77 L — (Aberaman Valley) PEDAfR (BREBENZITIEF I < HEHIZE A EREL R
29) [ Thomas’s Merthyr & FEIEN AR U 7 7 FE—H vy —, TRA—=TT DL v
74—+ =% (Letty Shenkin) PEDAIK (RBERIRITE <, 72L& <ITE kTR0
Ty, JEEICHEDIZE A EE S TR oo i B ELIF L A ERE L oo &b
L5 3) | Nixon’s Merthyr & FEIZN AR UL V' TE—H o vy —, v~—H—-FT 1 KU«
MWAERR, 7 =T (Werra) FEDAIR (RBERVRITE <, 13 & A EEEY) ofifivt, ML
TIE oz,

PRBEN RN R A RBAELICSL, Ko TiEREATMOBE L L TRETH S
EENTZZDOM Y =— NV ADARITE DR, EBRITA ¥ Y AVFREITIBWD THERRE L X
Nizo TRVSKHRD T o 72 1905 AR TR S L7250 7 o 7 INB O BRGEECAT & B g
AU ==V RZERR OB ) 12 KX, BB ENFEOR X (general efficiency of steam
raising) & M (smokelessness) T D Z LiE, MENAKEIEAT DEROHEERET
BT TBY, ZLTEOEGE ST ARIE, Uyz—V X (FI7E—T
Vry—BIOEUYRAYY—) EAREBODTHIZIZEWNWE SN TWS, ZLTZEOR
U =V AROLEEMRART, FELIMNE (RAYRT AV NRE) O P r—RMIED
PRILEIL DGR L > TREBE LTIl ZOBEBBEREDOIZOICHE SO TH
5%, MU z— /L ARIE, EOREREPEECHERINDIZLED, 312 HENEHR
Ph] Z2H o THIEWE &> TV D TH D,

BB, ZOMY— VAR (=T 4 7REBMEIND) A, BBEIZE > THEER
BIEE Ll o7 Z LXK <A TS, HElRSRE, 3 CICHER P o E R K 50 H
RELE LTI D L 912/ s T —F 4 7iR%E, A F U AFEEETH 5 B AT
HB LA, a7t LTI 2o tlR Lz, +07kh—7 4 7REAFTE Rino
TSV TF y THERRIS, LT U ABNS T T VA A NN INTHT0 | BRI KV
R b ARRT DA R % o CRELIRRED B AR 28 A 7203 212, B AR To
KRz D72 o7z & bR ST 3,

TUAT 2T LT « T« E—FOFREZOBBEET 255k - Hifix, UL Eo ki,

29) HCPP, Third report on the coals suited to the steam navy by Sir Henry De La Beche and Dr. Lyon Playfair, p. 26.

30) HCPP, Second report on the coals suited to the steam navy by Sir Henry De La Beche and Dr. Lyon Playfair, p.
37.

31) HCPP, Second report on the coals suited to the steam navy by Sir Henry De La Beche and Dr. Lyon Playfair, p.
41.

32) National Archives (CAB 1/6/1), The Supply of Welsh Steam Coal for the Navy, pp. 1-7.

33) (Likg [2008] 51~ 75 H,
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ARSI X D EEREA~OXR & W) SRR BRI SN D & &b, EASM O
PEEER B & v ) EHEL BRI ORI Sz, B0 Ok - B, REICRBW TS
BIilED7=IZ, R pERICH F D AHE T IRWEERE 2 32813 5720 BIERGERIC AT
W92 BRBER = D1 b (REERKY) DOFFELZSERET D2 Sz, iy chid, iE
TN TIE, R O = BT ORI O @i T 2 FIReIC 4 5 72, WAATEIO
HHEZ @D D7D, EPUERORENEZHERT DDA Sz, 15 DFR-O[R—
DEGH - HE, ZOHMREREEZ DI LICL-> T, BHENEWREAZZT 52 21T
FoT, RELERIIMAESNDZLERSTZDOTH D,

3 EFEHLEOE-ODEESRAEREDRBERIMTOFNA
(1) g & SUTRLRRYHE K =8

JEERG LB 2 File- Ot N B - EICEH S B oFEEIL, WEASMK
REREEZMBAT 2720 DOKBIZEDLLZ O TH D, 19tAHEE, XY AWEERIT, %I
B X 910B% 6 TR EHOMEVHERO D OBERG L2 X7~ 2 A E LT, 2%
FEFEAOZDIZ, ARIITITEER R A2 B9 & U TR RM CTRAMICHIE 2
Ao TN T2 A& Tl 0D SRR B B R R0 S B BR VUE K 2= (smoke consuming furnace, smoke
consuming apparatus, smoke preventing furnace 72 & & FRIZL72) DN D & < ATHEBERLBRYIHE
KEZWETRIZEB O THA L, B TIEERICEAL LTV D TH S,

MEENEER LA B E LTI SN BB RVRERE L B> TV e Z &b D
BOIOLENT, BELLI843ED, TTICHIMTHLES Li-bD~ v ¥/ v [HE;
LT 2RI ERR] OMEZFETOFRSERTH D, FAEEONEESTIE, WBENE
T EH RS OB E  (Comptroller of Steam Machinery) T %31 — (Captain Sir
William Edward Parry) & U — VU v i 8 T 32§ 50 MR A E  (Chief Engineer and
Inspector) T DA K (Thomas Lloyd) 7%, ¥EEREMEME-CHEE T Tl - A ST
LW BRIREKR RICOWTEL DFES 25 L T 5,

7B, TOEBRONRERITAMM S N BERLERT - IR BP0 % < OFEA
(EITHHEPEZE IR 2 RERER) 13, B - VUREKRE DR SBERIBRN R 721 T <

34) B, AT 2T ET - T - BE—FIC K DWEEELTI A A RFEOWMEFIL, HaER (HCPP) &
LCRET TR, BFAEL U TENASER (National Archives) [ZHRFEIN TV D, REFHATX
FEEDOT —H A7 (RAILI059/2) T, b&bLDOFRGINELI L —b « Uz AHX 858 (Great Western
Railway) OEEIE o H—Tholz, ZOZEND, FLA 7 =7 LOWERSMABE (GKR) FED
FERIE, RSB E AREL O BREHIRIH SN TREER A T 5, BHEMASEIIRACEH S
EAREELEZ LN DO TH D,
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PREMEIKIRIRIZOW TS S DRES 8% L. BERIERIT - VIREXKEITHIIERIFR LD e L A

BRI OIS TWEE T b7, Lanl, REEEDOZ 2 TORES T,
o< E THRIEDBRVUEKE DR SHLELIEREIRICOWVWTOFEE R ETH Y, HHNE

NoZHA - EALTWEAE, 2 2 TR T3 < BICHENBRTh -7 2 &

MHEZR S D,

W BRI A SNSRI RVARERE L L CTETRMY BT ohiznlx, Fry o ¥—
(John Chanter) DOMEIEFERVEKE T o7z, F v X —OVUREKET, BT -
KEBEICASr 70285 (BFR) AT O A IR BIBRBEIC L E 572 DI Z 2 & DY
FEDOBELGICH DX | KEADOAKOZEXK AR TH D K1 (fire bars, grate) & 35T,
£V Z L DEREIED AL 2O DZEKIRAE T 2 BN TR T kEThH o7z (ZRBREEEO
JRERZ HD TR BESERG RV AR R ITH L < H Y. ZITIEINLURE, 25 Lick=%
Brak sHRREKE LIRS, O EHAREAE X, EDO T /L— h— (HMS Pluto, paddle
gun vessel) [ZEXTE S V72, MRS (IXARED L7223, WV ERBEAR—RIZERNH H & S
Mkmoﬁk\%%y&~a§:;é&\E%%%fﬁ\my&—7§4f(m
Enterprise) , = 78>~ (the Avon), &7 7 — (the Severn) THIH i CTHEliZ 45 TV
BH eI,

OENZT 4 U7 L AX (Joseph Williams) DOFaXHAMEK=E (7272 — KAV TRWFHEE L
THATHERE TRAT HODF 2—TRETHATND) IZONTOFERH T,
FVAMEKREIEEDOT —Y = b (HMS Urgent, 2-gun paddle packet), ~— U > (HMS
Merlin, 2-gun paddle packet), N Z A 77—, 7 U 3 — % — (HMS Shearwater, 2-gun
paddle packet) (ZHEA STz, F ¥ ¥ — OB FHUREKE & [RIGR, BOHERGIRIZI3REh L
TWe LN, BERTFRDIDDOTF 2—TWRIT D7, tax LR D L OREEXZ
FTND LikR% ¥, N TAHR—/L (Samuel Hall) OFakiHAEAk=E (ZDKELITAZ
K[KTBHO AL THRRTONTND) BRI STz, RVREKREIZS T O+ —F2— AH
T 7 (HMS Megaera, paddle sloop) IZF%E S 41, MHERGBRICE B LA L TV D &
539,

REANE S | BRI E A S AV R BRVURERE TH L3, T b, THEEERS IR
BT 2RAIEES ) IZBWT, BEAE LTHHMAA & LTHAMRAICHERD TE ek %

35) REL<E, AR [2005] 220,

36) HCPP, Report from the Select Committee on Smoke Prevention (1843), p. 108.

37) HCPP, Report from the Select Committee on Smoke Prevention (1843), pp. 121-122.
38) HCPP, Report from the Select Committee on Smoke Prevention (1843), p. 110.

39) HCPP, Report from the Select Committee on Smoke Prevention (1843), p. 111.
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ZF7=7 4 U7 LA (Charles Wye Williams, ¢.1780-1866) D #Hiak sk EIZOWVWTDOE
Lkbdbole, NV =0 4 U7 5 X%, ffin AR OB ERIZ OV CERRRIIIC b
ERZHA XV ATROFEL TWDL AP LTI L, ZOVREKREIC OV THERTZH D
CHERT D L~ L L ZORERTIE, WEITZY 4 U7 A X0V RERELZHA LT
o fc, Tl LR TH L RD X5, RIS OFREHAREXEIXEEIC L > TR
HEhbZ &t s,

Flo, vV v VIFETROE BREETHA - A SN ABIZ OV THIEE N SN T
W5, = (Richard Rodda) DETaXFHAMEKR=E, = KA (George Godson) DML
PRGHERERETH D, ZOT NAL OBJERLERIREKE T, B sk =E & 1370
JREE A B LT e, KENICHOREREEDIAL D &5 & AR, 2%
KIMANEFTIIASR D ZERIEAGEFT T D kg Tholz, Z0LICAKNP XbZD 1
THRDBRLSINDKETIE, LIEUITREIZSARONTEAROTEDIZHNFEED . 2D
FERE L THAREROKE~OWRADEE S, ToRREE & R A %25 &k 23
R E 72 o Tz, £ T RAVOKRETHE, KIETF~OREMGR, BLOBRIH
HARDTENEE (2—27 Z24{b) 2T H7O0EBEL KENICERITH LT, kiET0OH
EHEDLRVEIIC, FARDRBELLTNEICLIZOTHDLY, 25 L, AKD
TN T T D KIE A D DELRIRAN T AL —RIZT DD T RN SN KE,
WHIRRERRERERE S, 72 & ZITBONICEEET 5% v & B 7RO KT 0 EI,
HRyR— (FEREE) O —EDOBDOARL & TR K1 (revolving grate) & FEIEAL
2HD(FDOTY Y v 7 ZAOVEREREN) bED, L OB HFIELZ, £, v—
Uy TIERA - ST, RFPEL L THEINTZKEL LT, T4 U4 Y
> (Ivison) OFFRFHAREKE (272 LA TRV E L TR D D RIED RS %
KEIZHASHED) V¥ v 27 A (John Juckes) DLEMIRIMERENH -T2, EDK=E
BB IEIZ DWW TIERRE L T2y, BEICAWVAR—ZARNNIETH ) | F -
FHCHAMEIC B ENRH Y | KL T 21138 & shize®?,

AT, BEBETHOWOHNTWEEBZE LR OFXE A N— A Z NI LT 5L ELRIR
TREK FER0— I O HE 7 B & R DTk s AR 1L, AR~ OEHIZRETH - 72
W, TRLSNDOZL Db EL LIFEEATHo- B bR D Pk etk E=E, &<
RELRBEIZONWTOER SR BHITAHKIMICEH SN TV LI A D, BEDH

40) HCPP, Report from the Select Committee on Smoke Prevention (1843), p. 110.
41) Mudie [1841] p. 109; HCPP, Report from the Select Committee on Smoke Prevention (1843), p. 95, p. 112.
42) HCPP, Report from the Select Committee on Smoke Prevention (1843), p. 109, pp. 111-112.
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< ZHUE. ZOSRFOMMATRED, RAKENZ S KEIEXS E 0 @< VAR, 7o
UATR & V5 ME  (tubular boiler) TH Y, BARDEIEEGKIEDKERRE (water tube boiler)
EiES T, FREAN—ACHMICE L X, THA S ClEA SN DM ERRIREE K& %
MW ENERICH T2 LD, AXMIOWELZRIH TH -7 ZORRIENS =
. FTAAZAESHBE LU TH ST TH A 9 ZORMRENDS 22, YEO %GR
& LT, EE IO Ok R OBSEERVUREK BN Z O £ FAKMEMRICEN S
EHBEZBND, ZOZ L, ZORORAFBYE RV E O BRI O B2
FLo TN EZ LIIRETE R,

b X2, WMEIXZ Z TIERICHEERE BRDE LT, FEICL L OMEN DD
(ZBAFE ST BRVIRER E 2R L. — 3B CTIIASMICEAZ S LT, TEZED
ZHE, FNHEHEMA - BALTWEDOTHA I D, RIXZZDOZ LiE, GEENHITb)
720,

AREMEE LTHEZLNDDIE, ETIREENEETHFZ O TWEAREETH D, EEE

ZI8SOAREITIE, ~— V=)l aMidTT 2E (R EMEK) D&M (HMS Sea Mew) @
@KODTUW77—wmﬁ@$$%ﬂﬁ%%MwaémoL#L:ﬂﬁ\i®i5ﬁ
PR BRIRFERE DM R CORM - EAMTONBD L LV T o HEDOZETHY,
1859 FFELIRMNTITZ 5 Lo EERCFFAATE R LB LTI T& 77, B2 6 T2
LEZBND,

H O —ODFREMEL LTEZONDDIE, [ZLED T v | (the Queen’s yacht) | DS
ZRHIET D200 ERBRTH D, [HEOIT v M LI, 184B3FERDOEA TV - T v b
747 FUT « 73— (HMY Victoria and Albert) O Z & T b, WEENDE I 2 24
THEMIE. =AY v - 3y MIOZASM (paddle royal yacht) Th o7z, LrLZDE
Kig7 7 rxb (J828) HHHe SN DBIEORG IR, EENTORE 2L 72> T
7D ThD, BEOAXZDMEDEM T FHEICED b Z e, Mo TWed
DEEZEZBLNDEY, LnLZOMEICSWTE, ORI WEY2— L XD T R —
(the Llanelly coal) Z i35 Z & THHIET 5 Z LR TV RIfiO T LA 72T &7 -

—FICELDMEL T T, FIv—VU vy UOME LS., 1843 4-RF 51T 50 i
K DARDOIPRBERRE T TN 2D THDH Y,

43) National Archives (TS18/80), As to Smoke from Her Majesty’s Steamers on the Mersey.

44) HCPP, Report from the Select Committee on Smoke Prevention (1843), pp. 112-113.

45) HCPP, Report from the Select Committee on Smoke Prevention (1843), p. 126. 723, ZD I L &fEE L=V —
Uy VR LMD EFEERBEET 2 A R, 7300 —RITHE Y = — L X ThH DB IR TIERn2 &
Zgi L, HEERIIR A NI EEERH LTV D, ZLTIRY —iE, —ROARED bIRFEDIHZE
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EBEZDILD Db ERMEDEWVIBIEL, 0030 SR A & B CYrUERF O R 4
TR 2D LD HFMRAM T, BHPBRARERENHN - EASNTETIHATHA D,
BB BRIRER RO - BAMTONIZDIX, TvA7=T 87 -7 - E—FIZLDA
RMA L FFFRHTH O | 15 OARFAAE TIX, VER OREMERERIZD 72208 D S
BHBRZAS, MEHEHZASMICE Lo AROBRIUCEE L CTHEHER SN TV Z &%, Tk
R BVThD, BEOHMELMOLEIC L DBELFRAREREOHAE - AL, =
DEFEHRHDTZDIATONIZEBZDDONREYTHAH, WEIEOTZODIZHA S
TWHERG I EAIE, 2 2 TH R ERENEREHR LT, BHINLZ & EhhoT
DThDH, 2P, MEAIMTO L H 2 HMELIERVIRE K= (Steven’s patent smokeless
furnaces) D ZHESE U 72 [RIRFR D & 2 HAE 1L, HEDOFRAZMAHZ LIk >TT7 7
VAN ENSLST D (BT D) ZENAREE 2D . Za3BEE (ball-proof) (2D
BRDE L, ZOTZDITHIEBREKREOEANLIETH D LFNTVT, Z DR,
BHERGBRIZITA SN EE EOPHA B RHINTEY . 20O THEF D720
R S TOW BB BRI =05, MR ICB W TR - BASNTWeDTH D,

(2) Fx =N+ W+ 74 U7 LZDOHSER;ERTHEK S

19HACHIED A U RMENSRAET O, FEEFE LT OB RV E I o 7o
Blizs 5 —o2b b, BIEHTHEY LY ¢ )7 5 XD ENR, 1858 1
LML > TR ENT=FEHITH D,

ZOU 4 VT AR, TR 25 EZE B S] ORESICEEA L LTHEMm S
o843 DORFRTlE, # 7 U Uitk (City of Dublin Steam Company) D 555 Ui 15
(Managing Director) 35 LK OV XU 7 « B M 4L (Peninsular and Oriental Company,
P&O) DU (Director) Z#HHO TV AMTH VD | HOFKEHIREREIZRIEZR ST
BWT, BN biR~7z &30 BEHEBIERZ R I KL OYRBHET I R IZ DWW TR T ik
iz 52 1F Tz, MROIRMEKRET, MMARMEO KEL L TE, RETIIe FRZ >~
(the Hindostan) <°7"U > A (the Prince) ~DEANEREN & > 7228, 1843 I i Tlifp
e CHEE LM CHH R ik TuniesoTz,

ZDY 4 VT AROHRFHUEKREN, 18584, ¥ — U v VU TR ORI
AE Al (Assistant Inspector of Steam Machinery) T 5 ¥ 77 (R. Taplin) LK —>
~ A HE TR O FA (Assistant Chief Engineer) X 7— (T. W. Miller) 12Xk~ T, £7=

SPEF WD LR TN S,
46) Dunbar [1854] pp. 53-54.
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e+ v 777 v RS RS2 (Steam Collieries Association of the North of England) | 33
FO TR 72 LR R VRRE COME AR ICIEF IR O AET M A RET D2 (the
Association for consuming the Smoke of bituminous Coal when used in Tubular or other Marine
Boilers) | D /iZ k- T, dLHEA 27T > FIRAMBICH > TARDZ G TRAD
Za—Hy AN TR XA DTV AY 4 vy (Elswick) IZBW TSNS Z L

W2 >TeDTh D,

A SRRV IR, B2ICROND T 1 U T A XD
OB Lo THEIERIN TN D, ’Inbbndkoic, val
KENZIEI D72 L WENFL (air passages) Z i\ 72 HsHHAEKETH
AT RVREII 3 IR STV D, T OB RF MM TR, ATl
KBTI ZONRERNFREVIRE, 20 L EOBROATRCH D KD

LACE D LD RIPEEETCH Y | B RUE O KB T £ 7B

HEKET, —H#BIT Lk
T DA DIRMEKEIL
oto%ﬁmﬁ%é
Bk _7= X 5 IR
7. ¥KTRS Z
B LT\,

¥, ZORMERIZBONTIE, e LTUIBZ b EENRERThH o7& Bbh b

K TEGS (the water ~ heater, the feed water passing through the heater)

RPN IR £

bR THEAESNZ, £KKY = v b (steam jet) % - 7=l E (forced draught) %

B2 Fr—ILX-W: a7 LXDEERRSREK

=

=

B.

PLAN OF
C.W. WILLIAMS"®
SMOKE PREVENTION FURNACE FRONT .

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Hi#L : HCPP, Copy of the report of Messrs. Miller and Taplin on the Evaporative Power
and Economic Value of Hartley coal, tracing B [ProQuestfL:0> 47 A R &L ¥ 1.
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K3 BEIRICKS1858FNEENE - AABRCTHERAIN-EBARE

N

RETURN __ COAL.

HilL : HCPP, Copy of the report of Messrs. Miller and Taplin on the Evaporative Power
and Economic Value of Hartley coal, tracing A [ProQuest t:D 4> Z A4 UL D 1.

AHHNTND,

AHICE L COMEBEHBIX, RUICAOND L HIT, AIBEERLARFEERE Lo
TERBESNRICBT 2 b OB ETH 722, M5 (REMARKS) | AlICIFHIED S ARDLA
RACEE L CRONIIEET R COARICOV TR ENTZ, T TIClRL 91T, 2ok
BERNRDN B2 DB ORETE T Tlde <. EFTE Lo BmEICHADLME, T2RbbiE
JERE D R BB T-CHRBAIE O R B TIC B b o TWe Z LIFH L Th D, F DR
ARBHAE S . EER IO TIER <, BEHEIAN, T2ROBIERIZKIT 2 MEMD
MROIZDTH ST LIIEI ETHLRWVWTHA I, ~vFx /o0 THIER; BT 5 5F
MZEES) CIHEE IO DO E UTEm<FHMES ey 1 U 7 A X OBBL RV #HE
KER, T IR TIIEFERIEZ XS, EENENOZOICRAA SO TH S,

=a—N vy ZAVTORMEROMER, 74 U7 A XDOFRFVUREKEITHMER R &
QYREHRN IOV THEFI @ Wl &2 % 1 7o, FYRREKE ORI L TiE, Powell’s
Dufferyn <° Blaengwarn Merthyr & FFIE 40 5 B U = — /L X BE O £ fk, West Hartley Coal <
Buddle’s West Hartley Coal & L C Lambton’s Wallsend Coal &\ > 724t > 7T > RFEED £
RBBENDILTIZD, T 4 VT LA DOFEX G EE 2 ] T UL ALERE M E DR R T H
HERPRCE, o TIEMY = — VAR B2 DB 2 £ M5 2 & HHH
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=1 BEIMRICKS1858FENEENE - AlEREED—E

. TABLES referred to in RzpozT of the 19th Augnst 1868, from Mesasrs. Miller and Taplin.
£ ;
N No. 1.—Williams’ Apraratus for ConsumiNG SxoxE.
TABLE of Repetitional and C ive Experi with North Country Coal, and the Feed Water passing through the Heater.
Results calculated from the Iatent Heat of Stear Results calculated from the
being 966, as taken by Mesars. mm..mea,; and Bn:blrdmn. Tntent Heatof Stearm, being 9687,
Date Deacription e in thelr Reports to tom e Gl e sdpted by he mm:., e
~ : g
of Coal o Rate of Lbe of Water | Cubie Feet of REMARKS,
of of Economie Valae | ¢ TSt Rate of Total ‘evaporated Water eup«nld =
on the Evaporation | or Number of tba. "'"""""‘“ Evaporation | by 1 Ib. of Coal, S
) ) from 212°, of Caala burat _ | fom 60 per Sauarel o goo, ealculated catbulted from %)
Experiment. Experimented upon. | Fire-grate: b 11, of Coal, in pe;ASqu Foot of | F30 m;*?::: “*1 ia Cubic Peet, ’:M .w...mr 'r u;:::nl o =
ire-grate per remperature of emperature
| b of Water. o b per Hour. pes Hour. Ly 00°, E
- - - <
168 Feet. i Lbs, Lbs. . Cubic Feet. Lbs. Lbe. Cubic Feet. .
36 June - } [ West Hartley coal, sent from the) 22 1007 2651 w18 9200 982 9538 During these experiments the air paseages z
- i bs 92 ke W
3 Jaly My T a8 l 147 2597 w02 8843 1025 9164 _;’,’,‘,’;:m',‘z,,:l :E{,’:;',,’,"m"’ e e o |
> i
>
19 Ju .
iy Buddle's West Hartley coal, 22 1078 2400 335 7373 965 7641 During these experiments the air passages e pens F
2y - } from Woabwich Dockyord ] 22 0o 2342 397 7193 997 7465 and the smoke appeared to e wholly prevenied. - Thees | &
28 July - | % 1104 2842 352 77740 939 8021 aro comparative exjherinicots. =
Budies 1 e, di ,’ N This experi de u:dd;r rmine the evaporative | 133
uddie’s Hastley, direct from the ai
26 Jaly - eyt A w 1029 2749 379 8333 a2t 86:36 e o e “’"’"’ E
2
. | g Hartley, small, diceet from the
28 July { oty e frem o } 22 1078 173 251 5520 965 5721
20 July - | rWest Hartley irect from two o | 11742 3 5 747 ¥
30 July <[\ othwr cull ool | - B N 5 e o4 AR - e
3 2608 378 had oul 8406 l'p...,.,....e,..mxno \acke obacerable from the
chimney.
. [ st Barly coal et fom he| Duriog this experiment the ais d
2 August - and of the same descri 18 ¥ - - ’ uring this expe 7 Plsages were open an
l s numll two Srstexperis l!llt} 1166 2489 3718 6809 1044 1087 ':;“Toh completely prevented.  This is a repetitional
~

R

House of Commons Parliamentary Papers Online.
Copyright (c) 2005 ProQuest Information and Learning Company. All rights reserved.

gl : HCPP, Copy of the report of Messrs. Miller and Taplin on the Evaporative Power and Economic Value of
Hartley coal, table No. 1, p. 7 [ProQuest ftD 4> Z A I L D .

T5, £, HYU = — /VAFEDOARPIEA S ATt U, ALEREINFE DA R ITHERE /)
MRS REREERIE R E 2B R D & RBENROMEIZ SOV T ORED R < Zr o T2 UL,
EEFFEN R D FF BZELSHITIEXFN TN D & S ZIRRHN TN DY, Fio, Az KEICE
AT % KK (stoker) DI TIRREINCOWVWTH, U = — L AREFEHT L8560 2
REINDZEEFRNZ EBHLNITIR T2,

WEEELLIXEILIC, MEOHEINELZLIZERNS, HoBRSELT Y 4 VT LAXD
P AR E N ERRICEA SR STV A REE (Cramlington West Hartley Collieries
¥ X U'Bedlington Collieries), = L CAF— L ¥ 7 DL FH Z/3— | (the Expert) %1
TWo, WTNOHBEITENTS, Vo U7 AXOVEKEITITIETEEE 2 BUELS FR2) R 2

ALY,

47) HCPP, Copy of the report of Messrs. Miller and Taplin on the Evaporative Power and Economic Value of Hartley
coal, p. 6.

48) HCPP. Copy of the report of Messrs. Miller and Taplin on the Evaporative Power and Economic Value of Hartley
coal, p. 4.

49) HCPP, Copy of the report of Messrs. Miller and Taplin on the Evaporative Power and Economic Value of Hartley
coal, p. 5.
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N LT, 20U 4 V7 LAZXOHRGVUEKREORMER LRI LY, ARG H
F DIRBERN R D) EROBEERG IR, B = — L R RIS D 72 T < MEIEBL BRI Mk R
FRAT 22 LICEoTHHRETH D, F o BIERGRRRREA = 2R AU, LR8N E
OIEFIRTH M EOER (RUREERR & BUERG L) (TR Z b D 2 NS
257D TH D,

L LRI, HRBIEIREL, ZOEBRMERIIILAEZODNEKRI DTH D,

THETRTEREZLIC, ERITILE A 7T v REAKRORERGRE (T2
v RAKRIG ] B3I 00 THAE - Al HYRE C O RIS R0 DR AT D 1 2 B
EI o)) 2POlED LTV, TSR~ XK DT, MEHEDOZKMH OBRER &
LCiE, TNECTCOEMOERERICEI > TH Y = — LV ARPE Vi Z 215 L 51
2o TEY O WHESOBEMLEIZB W TS BIEOH —T « 7 M S HINL 2 HHo o
bolebEZEzbBND, £H LIDIRPUCK LT, =a—F v ANLOILiaREEDEITL,
ALEBEEIN PEVETT IR DUFEA~DTE D IAB 2[4 % 7202 Z DR ER DGR T bio EHE L
325 Z &lE, BHETITRWTHA D,

L LELS LT, ZOEROEREZM T2/ Y = — /LA, BRI s L, BE
WRDETT L BEOR—Y~ AE LMORTIESRAEETMTHDS Y~ (W. Lynn) & 71—
T4 7R E, Y = — VXL Z (South Wales Collieries Association) | O FEHD $ & |
Y = — NV XREIEA 7T RIROWEBEREZITST-OTH D, MYz —/VXRIE—
DOV HEKET, A 7T & RERIZD 4 U T DA DOFREEH UK E TRBE S 2 i3,
FRIE=2— DYy AV TOEREROBBLREY THY, U VT LXDHRREKREE
o Th, BEENEO S THHIENBROATEH, LA v 7T > RRIZFE Y = — LV Xfr &
DHEDZEPREINT,

A 7T R (ma—HyAN) LEY=—NVX (W—T147) B, #7702 &
5 EBAER OB EEO RN THHRMINTWD L2, TRENHETICH LTV T
A 73V (the spirit of rivalry actuating the parties concerned) % #f-> TV 72 Z LIZBH SN T
bolo, MVEARNIHICESET 2 2R LAEEETRIL. E6onbn) b

50) T AT=T LT T B FIT K OMERGIMHAIRRENMTON TUBR I D=2 —0 v ZTBH
50407 DAOEMEKREDOERPMTONIEMET, v—U v VBIOR—Y < 2ADME LRITH
7 ==L A & FATALE M PEA R & OISR RIS J OBEFS AR S DUV T ORI FEBR A ATV T
7o ZLTENLDOMRbIBBLRAM Y = — /L XD Z ) 2 b O T - 7= (HCPP, Return of all
coals tried at Woolwich and Portsmouth dockyards) ,

51) HCPP, Copy of the report of Messrs. Miller and Taplin on the Evaporative Power and Economic Value of Hartley
coal, pp. 12-15.
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Uz — /L ADOMNINL > CTHEOHEE L ZHED D Z L & Lz, e RBEE2XF(=a—
Ny ANVTOERREGELIZDOTHD, —a—Ny ANVOERTEHINZE Y 2 —L X
DARIE, U=V v PR TROITRE N OMTHREINTELLDOTH o722, <
o TEDOHELELDO BRI > TWe, =a—h y AVTHRA S ERARREL, @
DARTHIROVIRHEL 0 B IRVINEAA R— 2 & F5 5 | B IROBBEZHFI72 X 512 TET
Wiz, RETHDH?,

Y = —VADLHIREZ LA > 7T v RO REE & OREFLEAL U7 fs 57,
FVEE LRIC L D2 OWHLORER., U1 U7 DXOFRFHAREKREDOWEIZIL T 517
FRIIRESWED Z LI o1 eBROND, =a— vy AN N—T 4 7 TORHE
Both, 74T ARXOBE RV K E 2RO RN AT 2 ik, FRORY
TIEH DN TE Aeh oz, BUEFGBRKE LT, V1 U T AXOHHRFHAUEASR & ALIES
ROMABEDENRA F Y AEOEM TR SN, BOBEZRLZ LT Rno72EZ S
hb,

LirLEbbh, WELERHABICH > 72 19 LT IED A XU AZRKHEREITE VT,
BEERIERN BB BB E LGRS TV Z S Th o7, £z, 4
R BB RV R S O B S O T ERE T h oz, 9 LRI
DIRINT, flHx OFRFEREORGITE < & LT, MERIEZ BRYE U7 bRy
KEIL, TOBERSLHNEZLEZ D Z LICE - T, MIRWES ICEE2EHREMEbIh
212D ThH-Tz,

4 FEUICHZ T—IEIEHBREMT OB AR DHE—

RIEICRIZ LS Ic, EFRHEME 720 5 2 MEER 1L ORISR BRI (RUEERBRVARHEX
) I AFVADOLDEFRL RNV (7272, 205 FI5E0 HATEICEH ST
L, 2—=y a2, 7oyl Aay TR EA XU 20 b0
HENoTDT, ZTHICHIET D TA XU ADORFKENEL S EAINTATRERITH
2). BBREICH L HAAMRIRBIHIZZT 52 L bR <Bh (B2 <{HAL)
Tz,

BIR294F (1896 4F) (ZIdARM S ADS TVHIABURVREF] 2L, 7 AV D
DOTIEH LN RAEHOIEE LA B & U7 BERLBRVAREKRE (I s HAMEK BELL E
RIGEKE) i FH A& TR LTV D (LB SN2 T A U I OBHE

52) HCPP, Copy of the report of Messrs. Miller and Taplin on the Evaporative Power and Economic Value of Hartley
coal, pp. 16-22.
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K EORGFTOLIE, A XU ATI9OHART: - MEICHE IO LEHEIL TW
%) ¥, Fiz, BHIR4AE (19114F) ICKIKCRRNL S e THEERS IEAFZE2 ) 1% THETE) 1
BT DHIEL IRBUC DN TR - T2 L & bICBESZBME L, EENIEICBET S
FEHERS THMNEN ] 2RISR LTV E 3,

DEDX 57 ARICH b SN EE A HIO L U BEBREA & BARDWEE &
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