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1. Introduction

Fuji Electric has manufactured coin handling de-
vices (coin mechanisms) and paper currency identifi ca-
tion devices (bill validators) as currency identifi cation 
devices to be installed in vending machines. This paper 
describes the “FGC Series” coin mechanism for global 
markets and the “FGB Series” bill validator for global 
markets that have been developed in consideration of 
China and the Association of Southeast Asian Nations 
(ASEAN) region.  This paper also presents their re-
spective features and elemental technologies.

2. Background of Development

The Japanese vending machine market has been 
gradually shrinking recently in terms of both the vol-
ume of shipments and sales per unit. Accordingly, the 
volume of shipments of coin mechanisms and bill vali-
dators, which are installed in vending machines, is on 
the decrease in the same way. Fuji Electric is actively 
advancing into other automatic equipment markets 
such as those for payment machines for coin-operated 
parking lots and ID photo booths.  However, this is not 
suffi cient to cover the decline in the vending machine 
market.

Due to such domestic market conditions, it was 
necessary for us to depart from the existing products 
and markets.  As a result of analyzing the past expan-
sion of the vending machine market in Japan, we have 
identifi ed many factors such as the sales strategies and 
equipment service systems of beverage manufacturers. 
From the perspective of equipment (coin mechanisms 
and bill validators), one factor is that they have been 
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Fuji Electric has developed the “FGC Series” and “FGB Series” currency identifi cation devices for global markets 
such as China and Association of Southeast Asian Nations (ASEAN) region. To speed up the commercialization of 
the devices according to the various kinds of size and design of currencies by modifying a portion of the components 
and software, we have implemented a common design, in which base components and confi guration are standard-
ized. Furthermore, we have met an identifi cation performance to ensure reliability by equipping a coin handling device 
(coin mechanism) with a coin escrow function and new inspection algorithm that enhances the identifi cation of mate-
rial, as well as equipping a paper currency identifi cation device (bill validator) with a line sensor and identifi cation al-
gorithm.

able to quickly handle new coins and bills. We have 
considered advancing into new overseas markets by 
utilizing this strength.

In Japan, vending machines rapidly became popu-
lar along with the country’s high economic growth. 
China is currently in a situation similar to that pe-
riod in Japan and Fuji Electric has been marketing 
coin mechanisms and bill validators there since 2004. 
With vending machines becoming increasingly famil-
iar among Chinese people and the sales and service 
systems of manufacturers gradually put in place in 
the last few years, diffusion of vending machines is 
expected to accelerate.  In addition, Southeast Asian 
countries such as Thailand and Malaysia, although 
unpredictable, have the potential to see an expansion 
of the vending machine market in the same way as 
China, with a lag of a few years.  Figure 1 shows Fuji 
Electric’s sales forecast for the coming 3 years in the 
Chinese market.

Fig.1  Sales size forecast of Fuji Electric’s vending machines 
in Chinese market
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3. Aims of Development and Challenges

For a global launch, we have aimed to standardize 
as many components as possible and realize a perfor-
mance equivalent to that of the optimum design for 
the respective countries. We have made the products 
compatible with different coins and bills of different 
countries simply by preparing multiple types of change 
storage for the coin mechanism and of passage parts of 
the identifying unit for the bill validator. 

4. “FGC Series” Coin Mechanism for Global 
Markets

A coin mechanism is equipped with functions to 
identify deposited coins, sort and store them into dedi-
cated tubes and pay out change.

Figure 2 shows the external appearance and con-
fi guration of the FGC Series that has been developed. 
Basically, the mechanism is composed of 4 units and 
is designed to achieve standardization.  It is only nec-
essary to replace some of the components or add an 
attachment to make it compatible with different coun-
tries’ currencies. This has made it possible to support 
currencies of countries that come in small physical 
quantities.

4.1 Features
We are the fi rst to provide a coin escrow func-

tion (see Section 4.3), which temporarily holds the 
deposited coins, for the FGC Series. Regarding the 
control method, we have provided interfaces to sup-
port both the multi-drop bus (MDB) protocol, which 
is the mainstream outside Japan, and Japan Vending 
Machine Manufacturers Association (JVMA) scheme, a 
Japanese standard.

Table 1 shows the major specifi cations of the FGC 
Series.

4.2 New coin validation sensor
The coin validation sensor for judging the authen-

ticity of coins traditionally had a coil sensor that was 

directly bonded on the housing.  With the FGC Series, 
a bobbin-shaped sensor is soldered on a printed circuit 
board, which is screwed to the housing. Since it does 
not use any adhesive, the number of quality control 
items decreases, leading to improved quality. Figure 3 
shows the confi guration of the coin validation sensor.

In addition, the new coin validation algorithm with 

Fig.2 External appearance and confi guration of “FGC Series”

(a) External appearance (b) Unit configuration

Housing

Acceptor

Payout

Cassette tube

Table 1 Major specifi cations of “FGC Series” 

Item Specifi cation

Applicable coins Coins of various countries

Coins paid out as change Coins of various countries

Change 
storage tube

No. of tubes 5

Change storing 
method

Cassette tube method
(with attachment/detachment 

detection)
Cassette opening/
closing function Provided (with 2-piece cover)

Tube switching 
function

Provided
(E tube: denomination 

changeable)

Locking 
mechanism

Provided
(padlock installable)

Change 
payout

Payout structure
1 DC motor +

5 clutch SOLs switched in-
between

No. of coins paid 
out simultane-
ously

2 max.

Recovery control Provided

Coin escrow function Provided

Drainage structure Provided
(drainage chute installable)

Control 
method

MDB Available

JVMA Available

Bill validator 
connection 
function

Provided (MDB bill validator)

Power 
supply

MDB connection 24 V DC ± 10%

JVMA connection 24 V DC ± 10%

Rated cur-
rent con-
sumption

Standby mode 0.3 A or less

Operating mode 1.0 A or less

Peak 1.5 A or less

Operating temperature range −15 °C to +60 °C

Dimensions W138.0×H356.2×D82.3 (mm)

Mass Approx. 2.0 kg

Fig.3  Coin validation sensor confi guration
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an enhanced ability to identify ferrous materials offers 
support for a wider variety of sizes and materials of 
coins than in the past.

4.3 Coin escrow function
The acceptor unit has a coin escrow function. As 

shown in Fig. 4, the temporary holding gate holds the 
coins and, when the return lever of the vending ma-
chine is pressed, the coins held are returned as they 
are. This prevents counterfeit coins from being used. In 
Japan, this function was devised by Fuji Electric ahead 
of other companies in the industry. We have developed 
this technology for the FGC Series to improve the reli-
ability of vending machines, which sell items without 
any human operator.

4.4 Opening and closing cassette with changeable tube 
diameter
Coins used in different countries greatly vary in 

terms of their outer diameter, thickness, material, and 
other properties. Therefore, we have designed the basic 
dimensions of the cassette according to the maximum 
diameter and thickness of such coins. We have made 
the product capable of dealing with diameters or thick-
ness smaller than the basic dimensions simply by re-
placing components or adding an attachment.

As shown in Fig. 5, the structure makes it possible 
to open and close the front and side of the cassette for 
easy coin replenishment, which is one major feature.

4.5 Independent payout mechanism
As shown in Fig. 6, a solenoid provided at the bottom 

of each tube is used to move the clutch plate up and 
down.  This engages and disengages the cam gear and 
payout cam (green). When the motor is run, the en-
gaged cam gear and payout cam rotate. When the pay-
out cam rotates, the crank mechanism causes the pay-
out lever to slide, which pushes a coin in the change 
tube for payout.

In this structure, if a coin of the denomination to 
be paid out gets stuck for any reason, the gear for the 
tube for that denomination is disengaged by turning 
off the solenoid.  The cam gear itself remains rotatable 
and turning on the solenoid for another payout tube to 
engage it allows money to be paid out from an alterna-
tive tube.

5. “FGB Series” Bill Validator for Global Markets

A bill validator is a device that identifi es, conveys 
and stores deposited bills. Figure 7 shows the external 
appearance and confi guration of the FGB Series.

To make a bill validator compatible with bills of 
different countries, technology is necessary that allows 
the device to identify a variety of bills such as those 
made of polymers or other non-paper materials.  It is 
also necessary to identify currencies of many different 
designs and color shades.  In addition, technology is re-
quired for conveying and storing bills of various sizes. 

Fig.4 Acceptor unit (with front cover removed)

Temporary holding gate

Coin temporarily held

Fig.5  Cassette tube

(a) Front (b) Rear (with rear cover open)

Attachment

Rear cover

Fig.6  Independent payout mechanism

Motor Even if the coin gets stuck, 
the cam gear itself remains 
rotatable and another tube 
can be used for  payout 
(each tube independently 
operable for payout)

When the motor is run, 
the cam gear for each 
tube rotates

Payout lever

Coin

Clutch plate

Cam gear

Solenoid

Payout cam

(2)

(1)

(3)

(1) When the solenoid is drawn in, the payout cam is engaged with the cam 
     gear via the clutch plate
(2) When the motor is run during engagement, the payout cam rotates
(3) When the payout cam rotates, the payout lever slides to push out the coin
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ment, and reducing bill jams. For the identifi cation 
performance, we have made use of the simulation 
technology that evolved with bill validators for the 
Japanese market to construct an identifi cation algo-
rithm and taken advantage of the sensor correction 
function. To prevent bill jams, a scheme to reduce the 
conveyance resistance in bended bills by employing a 
large roller has been incorporated into the basic de-
sign.

Table 2 shows the major specifi cations of the FGB 
Series.

5.2 Unit structure of maintenance parts 
As shown in Fig. 8, maintenance parts that are not 

easy to disassemble (such as motors, gears, and con-
veying rollers) with the current model have been built 
into a unit for improved replaceability.

Maintenance units are secured with hooks rather 
than screws and can be removed without tools such as 
screwdrivers. In addition, any motor speed decrease or 
roller slip is detected, and an alarm is then indicated 
on the 7-segment LED on the back.  This points to the 
unit that needs to be replaced before a failure occurs.

In this way, operators can provide high-quality 
maintenance without requiring special training even 

5.1 Features
For the FGB Series, we have worked on developing 

products with the focus on the following points in order 
to deal with a variety of bills of different countries.
(1) Standardized design for series
The basic components and confi guration have been 

standardized to make the product capable of accepting 
bills of different countries.  This can be done simply by 
changing some of the components, the type of sensor 
and identifi cation software. 

The widths of the bills that can be accepted are 62 
to 77 mm.  If the width of the passage is specifi ed to 
be 78 mm to handle 77 mm bills, those with a width of 
62 mm may be signifi cantly displaced laterally in rela-
tion to the direction of conveyance.  Lateral displace-
ment causes the position of the bill that passes over 
the identifi cation sensor (trace line) to move, making it 
impossible to read the features of the bill.  Providing a 
mechanism that centers bills is effective but makes the 
structure complicated. 

Accordingly, with the FGB Series, the device has 
been developed to handle 3 different widths (66 mm, 
70 mm and 72 mm) in addition to 78 mm to structur-
ally minimize the lateral displacement. In addition, 
a line sensor has been used as the identifi cation sen-
sor so that lateral displacement can be corrected with 
identifi cation software.
(2) Ease of maintenance

There are not as many service bases overseas as in 
Japan and vending machine installers called operators 
engage in product replenishment and maintenance. To 
be able to restore items without diffi cult maintenance 
work in the event of failure, a structure that allows op-
erators to easily clean and replace maintenance parts 
is required. Accordingly, we have designed a structure 
with the focus on making it easier to replace mainte-
nance parts, as described in Section 5.2.
(3) High reliability
We have realized a structure that accepts banknotes 

of diff erent countries while ensuring the device’s identi-
fi cation performance, which is a fundamental require-

Fig.7 External appearance and confi guration of “FGB Series”

(a) External appearance (b) Unit configuration

Pusher

Stacker

Main unit

Identification 
unit

Table 2 Major specifi cations of “FGB Series”

Item Specifi cation

Applicable bills Banknotes of various countries

No. of bill insertion slots 1

Insertion orientation 4 longitudinal orientations

Bill conveying system Automatic pull-in and return by DC 
motor

Identifi cation time Approx. 1.4 s

Cash escrow function Provided (1 bill)

Pull-out prevention 
function Provided

Control 
method MDB Available

Power 
supply

MDB con-
nection 24 V DC ± 10%

Rated cur-
rent con-
sumption

Standby 
mode 0.2 A or less

Operating 
mode 2.5 A or less

Bill storage Stack cassette system (removable)

Locking 
mecha-
nism

Provided (padlock installable)

Storage full detection Provided

Bill storage capacity

New notes sealed by government: 
600 ± 85 notes

Notes in circulation: approx. 400 
notes

Operating temperature 
range −15 °C to +60 °C

Mounting orientation Inverted

Dimensions W94×H246×D127 (mm)
*Projections not included

Mass Approx. 1.2 kg
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light emitting and receiving elements.  In this way, we 
worked on optimizing the shape of the prisms.

In addition, we have modeled related parts and 
made use of optical simulations to evaluate the out-
going light intensity of the LED.  At the same time, 
we varied parameters such as the material, distance, 
cross-sectional area, angle of refl ection and lens shape, 

in overseas bases where it is diffi cult to secure human 
resources with advanced skills.

5.3 Adoption of line sensor
With conventional bill validators, in order to meet 

the market demands for low prices and identifi cation 
performance, the entire surface of a bill is not traced.  
Instead, the minimum number of sensors are used 
and they are composed of light emitting elements with 
the optimum wavelength and light receiving elements 
arranged optimally and discretely (discrete sensor 
method).  With the FGB Series, a sensor structure is 
required that is capable of exhaustively accepting bills 
of many different countries.  An image sensor that 
scans the entire surface of bills can deal with money 
from different countries, but is expensive. Accordingly, 
we have adopted a line sensor to provide a structure 
that can easily read features of bills of different coun-
tries and select the optimum wavelength. Specifi cally, 
a pattern that allows up to 12 sensors to be installed is 
provided.  3- or 2-wavelength sensors can be installed. 
Figure 9 shows an example of the line sensor’s confi gu-
ration.

5.4 Prism-based bill detection sensor
The concept was not to mount a printed circuit 

board near the slot to prevent it from water intrusion 
or damage.  Hence, to detect a bill at the insertion slot, 
we have adopted a system of using prisms to guide the 
light to the sensor on the printed circuit board in the 
identifi cation unit for detecting the bill (see Fig. 10).

With this system, the intensity of light decreases 
before it reaches the light receiving side. Factors in 
this light intensity decrease include ultraviolet degra-
dation of the material, light intensity degradation due 
to dust, degradation caused by fl aws on the bill convey-
ing surface and degradation due to aging sensors.

With these factors of light intensity decrease taken 
into account, we have attempted to identify and set a 
target for the percentage of light guided by the prisms.  
This target needs to be ensured to allow bills to be de-
tected with a combination of lower limit products of 

Fig.8  Unit structure of maintenance parts

Pusher motor/gear unit

Roller/gear unit Conveying motor/gear unit

Fig.9 Line sensor confi guration

Light emitting sensor

Light receiving sensor

(a) For China

Light emitter A: 10 traces Light emitter B: 8 traces
Light emitter C: 2 traces

Light emitting sensor

Light receiving sensor

(b) For ASEAN region

Light emitter A: 12 traces Light emitter B: 12 traces
Light emitter C: 12 traces

Fig.10 Prism-based bill detection system

Identification unit
printed circuit board

(a) Identification unit

(b) Optical simulation model of prism for detecting bills

Prism for detecting bills

Prism 2

Inserted bill 
(not present: 
light transmitted, 
present: light blocked)

Surface for evaluation 
of outgoing light 
intensity of LED

LED

Prism 1
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devices for global markets “FGC Series” and “FGB 
Series.” In global markets, different specifi cations in-
cluding security and ease of handling are required for 
different countries. 

We intend to pursue convenience by further en-
hancing the products while observing the market 
trends to contribute to society.

and made the optimum shape for effi ciently guiding 
and condensing light to ensure the target intensity of 
guided light.

In this way, we have successfully reduced the 
number of parts while improving the reliability by not 
mounting the printed circuit board near the insertion 
slot and maintained the detection performance.

6. Postscript

This paper has described currency identifi cation 



＊  All brand names and product names in this journal might be trademarks 
or registered trademarks of their respective companies.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /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 false
  /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
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /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 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /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 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /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 <<
>
    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>
>
    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <FEFF753b97624e0a3067306e8868793a3001307e305f306f96fb5b5030e130fc30eb308430a430f330bf30fc30cd30c330c87d4c7531306790014fe13059308b305f3081306e002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b9069305730663044307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200036002e003000204ee5964d3067958b304f30533068304c3067304d307e30593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
  >>
  /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines false
        /GradientResolution 150
        /LineArtTextResolution 300
        /PresetName <FFFE5B004E4FE389CF50A65E5D00>
        /PresetSelector /LowResolution
        /RasterVectorBalance 0.750000
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /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
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


