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Brunel’s Dream
Achieving Comfortable Mobility

Renowned Engineer Isambard
Kingdom Brunel

The resigned sigh that passed my lips on arriving at Heathrow
Airport was prompted by the long queues at immigration.
Being the gateway to London, a city known as a melting pot
of races, the arrivals processing area was jammed with travel-
ers from all corners of the world; from Europe of course, but
also from the Middle East, Africa, Asia, and North and South
America. What is normally a one-hour wait can stretch to
two or more hours if you are unfortunate enough to catch a
busy time of overlapping flight arrivals. While this only adds
to the weariness of a long journey, the prospect of comfort
awaits you on the other side. The Heathrow Express between
airport and city center runs frequently and delivers you to
Paddington, one of London’s major railway stations, in a mere
15 minutes.

A series of railway lines are laid out beneath the three vast
spans of vaulted roof that enclose the station building. The
top-most section of the roof arch is filled with glass through
which sunlight brightens the interior. The Great Western
Railway that runs between Paddington and Maidenhead, a
town not far from the British Royal Family’s Windsor Castle
where Queen Elizabeth Il spends her weekends, first opened
in 1838. Construction of the railway was overseen by Isambard
Kingdom Brunel [1]. Although few are familiar with him, Brunel
still enjoys great popularity. In a 2002 poll organized by the
BBC to choose the 100 greatest Britons, Brunel came in second
only to Churchill. Similarly, the opening ceremony of the 2012
London Olympics included a scene portraying the beginnings
of the Industrial Revolution in which the actor playing Brunel
gave a soliloquy from Shakespeare’s The Tempest. He remains
one of the most notable engineers in British industrial history
and also gave his name to the Brunel Awards International
Railway Design Competition.

While the initial section of the Great Western Railway
between Paddington and Maidenhead was opened in 1838,
as noted above, Paddington Station remained a temporary
wooden building for many years. It was not until 1854 that the
station acquired the vaulted glass roof that it has today. This
structure, too, was designed by Brunel. For a railway engineer
like Brunel to take on the design of the station building was
a ground-breaking move given at a time when accepted wis-
dom said the job should go to an architect.
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The design of Paddington Station’s glass roof was influ-
enced by the Crystal Palace building erected as the venue for
London’s first Great Exhibition held in 1851. Brunel was also
involved in the planning for Crystal Palace, serving on the
building committee of the Great Exhibition, and acclaimed
the resulting structure of glass and iron.

Rather than pursuing efficiency in isolation, Brunel’s
approach to constructing the Great Western Railway was to
make the railway lines as flat as possible so that passengers
could enjoy a pleasant journey while taking in Britain's won-
derful rural scenery. He employed a variety of techniques to
overcome the constraints of the terrain, constructing bridges,
cuttings, and tunnels to achieve this purpose.

Rain, Steam and Speed — The Great Western Railway, a famous
work of Turner, the renowned English Romantic painter, shows
a Great Western Railway train travelling at speed over the
Maidenhead Railway Bridge designed by Brunel [2].

Brunel's work extended beyond railways to also include
the design of large steam ships that sailed the Atlantic Ocean,
including the SS Great Western, the SS Great Britain, and the SS
Great Eastern. Passengers departing from New York could look
forward to a comfortable and seamless journey that would
include reaching London aboard the Great Western Railway
that ran to the port city of Bristol on England’s west coast.
Incidentally, the SS Great Eastern would later be used to lay a
transatlantic undersea telegraph cable.

We can feel nothing but reverence for this great fore-
bear who took a broad view of society as a whole during
the Second Industrial Revolution and who had a vision for
utilizing human-centric technologies that he subsequently
put into practice.

Exploring Frontiers

The ongoing Industrial Revolution meant that the 1830s, when
the first railway lines were being built, were a time of growing
urbanization in Europe, with the result that the reclamation of
old town centers and the ease of travel to and from surround-
ing areas became an issue. Cities like London and Paris lacked
what might be considered a central station. This was due to
a failure to get the support of local residents, a phenomenon
that remains common with the construction of new lines
today. In particular, a lack of appreciation at that time for the
convenience of train travel meant that opposition by residents
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[1] Isambard Kingdom Brunel

was deeply rooted. In contrast to Britain, where the private
sector took the lead, the laying of railway tracks in France
was largely accomplished through royal authority. This was
during the restoration of the monarchy after the Napoleonic
regime — a time when royal authority was dwindling — that
residents of central Paris could not be forcibly evicted to allow
for the construction of railway lines.

Paris in the form we know it today took shape in the years
following 1853 when Georges-Eugéne Haussmann, the Prefect
of Seine appointed by Napoleon I, embarked on a major
urban renewal program. Along with installing water supplies
and sewers, establishing parks, and clearing slums, Haussmann
also undertook a comprehensive program of work to build a
transportation network in which roads were joined up with
the railway lines that terminated on the outskirts of Paris.
Obviously, the horse-drawn carriage was the main form of
mobility in Paris in those days, as used by the Enterprise des
Omnibus that commenced operation in 1828."“Omnibus”is a
Latin word meaning “for all”In Britain, meanwhile, an omnibus
service was likewise established between Paddington and
Bank in the city center. It is from this that we get the modern
word "bus” Haussmann differed in age from Brunel by only
three years, and like Brunel he took a broad view of society as
a whole and shared the dream of building a comprehensive
public transportation system.

The heart of public transportation in London was the

Source: The National Gallery

[2] Rain, Steam and Speed - The Great Western Railway by J.M.W. Turner

underground. The Metropolitan Railway was the world’s first
underground railway service and ran between the major
railway stations of London, including Paddington, Euston,
Kings Cross, and Farringdon on the City Line (City of London).
Although it came after the death of Brunel, the Great Western
Railway invested in the Metropolitan Railway with a view to
running its services from Paddington to the City. While this
plan never came to fruition, the intention was to provide
users with seamless mobility. The Metropolitan Railway sub-
sequently grew in size to become the underground network
that serves as a primary means of travel in the city, in the
process influencing countries around the world in a variety
of ways. It is how we come to use the word “metro”to mean
an underground railway system.

On the other side of the Atlantic in the USA, the opening
up of the west was largely over by around 1890, bringing the
era of the frontier to an end. After this, the USA's new frontier
was to be found in the sky, or rather in the construction of
ever taller buildings. In the USA, the construction of high-rise
buildings first got underway in Chicago in the 1880s, and
subsequently in New York in the 1890s. It was around this time,
in the 1890s, that the term skyscraper was coined. What made
these high-rise buildings possible were steel framing, glass,
and elevators. Whereas past structures built using materials
like stone or brick were restricted in terms of how high they
could be stacked by the weight of the building material itself,




steel framing and glass overcame this limitation. The average
building height in 19th-century London and Paris was in the
range of five or six stories. This was the limit of how high
people were prepared to climb up and down stairs.

Elisha Graves Otis, who differed in age from Brunel by
only five years, conducted a public test of an elevator at
the 1853 World's Fair in New York. While lifting apparatuses
similar to elevators had existed before this, they had a poor
safety record, being prone to frequent falling accidents. Their
use was limited to things like moving goods at factories or
transporting ore at mines, while the transportation of people
was prohibited. At the World's Fair, Otis put on a performance
in which he deliberately cut the rope suspending an eleva-
tor on which he was standing. The test was a success as the
elevator car was prevented from falling by its two guide
rails. Having demonstrated its safety, the elevator was at last
ready to enter widespread use. When Otis went on to release
an electrically powered elevator in 1889, it led to a forest
of high-rise buildings of 100 m or more sprouting across
Chicago and New York.

It may be no exaggeration, then, to say that the elevator
was responsible for opening up the frontier of the sky. Between
them, the three contemporaries of Brunel, Haussmann, and
Otis each in their own way sought to provide people with
comfortable mobility.

Moonshot!

Since then, humanity’s exploration of frontiers has spread
beyond the planet. On July 21, 1969, Neil Armstrong,

[3] Omika Plant

Source: 20 Years of Hitachi's Omika Plant Seeking to Become Integrated System Factory

commander of the Apollo 11 spacecraft, landed on the sur-
face of the moon. This was the moonshot moment. This word,
"moonshot,’ derives from the Apollo program and has come
to mean a vision for the future involving a grand challenge or
objective that, while it may require overcoming great hurdles
to achieve, it will have a major impact if successful.

Despite the existence of a variety of challenges at a global
level, the 1960s were also a time when there was a great spirit
of innovation in the air, as exemplified by the Apollo pro-
gram. On August 21, exactly one month after Commander Neil
Armstrong took his great leap for mankind, Hitachi too took a
new step forward. This was the day when Omika Plant (now
Omika Works) commenced operation, merging departments
that had dealt with products like electrical switchboards,
control equipment, and computer control systems at Hitachi
Works, Kokubu Factory, and other such locations into a new
site dedicated to the control systems business [3].

While the history of Hitachi’s involvement with control sys-
tems goes back to its founding in 1911, the field went through
a major turning point in the 1960s, from the classical control
theory that had held sway since the Industrial Revolution,
to the modern control theory of Professor Rudolf Kalman. A
mathematical algorithm he devised called the Kalman filter
was used by the Apollo program in the spacecraft guidance
system and contributed to its success.

The invigorated spirit of the times was also reflected at
Omika Plant, which formulated its Greater Omika (GO) Pledge
that was underpinned by Hitachi’s mission of ‘contributing to
society through the development of superior, original technol-
ogy and products”and imbued with “Pioneering Spirit, one of
the Hitachi Founding Spirits [4].

[4] GO Pledge

GO Pledge

Along with seeking to be better members of society, we
pledge to go forward as one with a strong commitment to
fulfilling our mission, taking pride and responsibility as staff
of Omika Plant with its role as an agent of social progress

1. To acquire more advanced skills

2. To work in ways that merit trust

3. To think and act in ways that are considerate of others
4. To build a workplace that is invigorated and vibrant

5. To be self-disciplined and feel gratitude
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[5] Use of Computational Fluid Dynamics to Determine
Changes in Elevator Car Surface Pressure

Pressure
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Source: Development of Ultra-High-Speed Elevator that Achieved the World's
Fastest Elevator with a Speed of 1,200 m/min

Incidentally, Hiroaki Nakanishi, now Executive Chairman
and Executive Officer of Hitachi, Ltd, joined the company
in April 1970 as part of that year’s new intake at Omika Plant.

Omika went on to develop a variety of control systems
under the auspices of this GO Pledge. These included the
COMTRAC, COSMOS, and other traffic management systems
for the Shinkansen. The COMTRAC traffic management sys-
tem for the Tokaido-Sanyo Shinkansen commenced operation
in 1972, coinciding with the opening of Sanyo Shinkansen
services to Okayama. It underwent further enhancements,
including a functional upgrade to enable the sharing of track
with the Kyushu Shinkansen.

The new COSMOS Shinkansen traffic management system
is a large-scale and wide-area distributed system, providing
integrated management of Shinkansen operations across lines
such as the Tohoku and Joetsu Shinkansens, including train
scheduling and other planning tasks, rolling stock operation,
and the monitoring, control, and maintenance of equipment.

Highly reliable real-time control systems are aligned with
Brunel’s dream from long ago of enabling people to travel in
comfort (mobility), and also underpin the high-speed, high-
density, punctual, and safe running of the Shinkansen. These
include the real-time automatic control of signals and other
infrastructure and systems that use predicted train schedules
to assist with operational coordination.

Japan too began to look to the skies in the 1960s, mark-
ing the beginning of the era of ultra-high-rise buildings. The
construction code was revised in 1963, abolishing the limit of

31 m that had been placed on building heights.

The first of many ultra-high-rise buildings that would follow
was the Kasumigaseki Building completed in 1968. As noted
earlier, the development of elevators had been a prerequisite
for the construction of taller buildings. Hitachi supplied the
Kasumigaseki Building with elevators that, at 300 m/min, were
the fastest in Japan at the time. The company went on to
release a series of further elevators that in their time were the
fastest in the world, achieving speeds of 540 m/min in 1974,
810 m/minin 1993, and 1,200 m/min in 2016.

This opening up of vertical space went global in the 2000s
with the construction of ultra-high-rise buildings getting
underway in the Middle East and Asia, especially in China.
In 2019, Hitachi elevators supplied to the Guangzhou CTF
Finance Centre in Guangzhou, China commenced operation
with a speed of 1,260 m/min. While setting a target of being
the fastest in the world constituted a moonshot, the objective
was to use elevators as a means of contributing to society,
which is to say, to provide people with the means to travel
up and down in comfort. 1,260 m/min equates to 75.6 km/h,
a speed at which air movements or small bumps or curva-
tures in the rails have a major influence on the level of noise
and vibration. Another issue for users is the ear discomfort
people experience due to sudden changes in air pressure. To
address these, Hitachi works on ways of improving comfort and
safety as well as on the drive and control technologies used
to achieve maximum speed. To reduce sources of vibration,
Hitachi utilized techniques from computational fluid dynamics
acquired in its work on high-speed trains to develop an elevator
car with a capsule design [5]. Other developments included
an air pressure control mechanism to reduce ear discomfort.

Carrying on Brunel’s Dream

Hitachi launched the European operations of its railway
business in 1999. The inaugural president of Hitachi Europe,
headquartered in Maidenhead, was none other than Hiroaki
Nakanishi, who had transferred from his role as deputy man-
ager of Omika Plant. A person was subsequently appointed
to handle the railway business at Hitachi Europe in 2000.
That Hitachi’s railway business in Europe made its start in
Maidenhead where Brunel first commenced operations of
his Great Western Railway cannot help but leave one feeling
a sense of continuity with this great man who came before us.




[6] Great Western Main Line Served by Hitachi Class
800 Trains

Hereford

A June 2019 order for rolling stock for the new Caravaggio

double-deck commuter trains from Italian railway operator
Trenitalia was intended to meet the high level of demand
in Italy for commuter and regional trains linking major cities
and their surrounding areas, utilizing advanced technologies
honed by Hitachi in Europe and Japan. The automatic train
protection/automatic train control (ATP/ATC) system for main-

taining safety is built on a “double-standard” platform that

integrates existing Italian systems with train control based
on Europe’s Technical Specifications for Interoperability (TSI).

Similarly, the Dynamic Headway solution that Hitachi is trial-
ing at the Copenhagen Metro in Denmark is a driverless signal
and rail service management system that adjusts transporta-
tion capacity in real time in response to changing demand,
and it too utilizes technologies honed in Europe and Japan.

Meanwhile, Hitachi Class 800 rolling stock are currently
operating on the Great Western Railway that forms part of
Brunel's legacy [6], [7]. Itis as if they are carrying on his dream.
Indeed, | believe that Hitachi's Pioneering Spirit represents the
continuation of Brunel's dream.

References

1) C.Wolmar,"Blood, Iron, and Gold: How the Railroads
Transformed the World,” Atlantic Books, London (Nov. 2009).

2) A Osawa, "World History of High-rise Buildings,’Kodansha Ltd.,
Tokyo (Feb. 2015) in Japanese.

3) A .Omiya etal, “R&D of Elevator for Large Skyscrapers,”Hitachi
Review, 66, pp. 243-247 (Mar. 2017).

4)  H.Kimura, “Concept of Control Engineering - Began with
‘Control'the Industrial Revolution,"Kodansha Ltd., Tokyo (Dec.
2002) in Japanese.

5) S.Koike et al, "World History of Urban Transportation:
Emerging Metropolises and Expansion of Bus and Rail
Networks,"Yushokan Co. Ltd., Tokyo (Mar. 2012) in Japanese.

6) K.Sato,"The Great Challenges by Brunel: An Engineer who
Transcended His Times,"Nikkan Kogyo Shimbun, Ltd., Tokyo
(Aug. 2006) in Japanese.

7)  H.Saalman, "Haussmann: Paris Transformed,’ George Braziller,
Inc.,, New York (Sep. 1971).

8) M. Sacchi, et al,, “Caravaggio: the New Hitachi High-Capacity
EMU Platform,"Hitachi Review, 67, pp. 808-815 (Dec. 2018).

9)  Omika Plant, Hitachi, Ltd. "History of Control Technology at
Hitachi” (Aug. 1978) in Japanese.

10) Omika Plant, Hitachi, Ltd."20 Years of Hitachi’s Omika Plant
Seeking to Become Integrated System Factory” (Dec. 1989) in
Japanese.

11) Y. Hibata, “World History of Urban Planning,’Kodansha Ltd.,
Tokyo (Mar. 2008) in Japanese.

12) A.Buchanan,“Brunel: The Life and Times of Isambard Kingdom
BrunelHambledon and London, London (Jan. 2002).

13) A.Bernard,"Die Geschichte des Fahrstuhls: Uber einen
beweglichen Ort der Moderne, Fischer-Taschenbuch-Verlag,
Berlin (Nov. 2006).

14) H.Matsuoka et al, “Development of Ultra-High-Speed Elevator
that Achieved the World's Fastest Elevator with a Speed of
1,200 m/min,"Hitachi Review, 66 pp. 219-231 (Mar. 2017).

15) M.Yamaguchi et al, “Dynamic Headway and Its Role in Future

Railways: Making the Transition from Scheduled to Demand-

Response Services,Hitachi Review, 67, pp. 854-858 (Dec. 2018).

T. Nishida, “Second Lecture on Fundamentals of Control (2)

http://lab.cntlkyutech.acjp/~nishida/lecture/CntlA/no2.pdf

in Japanese (viewed in Jul. 2020)

o

Hitachi Review Vol. 69, No. 6 726-727





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 144
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 144
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [144 144]
  /PageSize [612.000 792.000]
>> setpagedevice


