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1.

Preface

Thank you for purchasing our ESG1 Series Electric Gripper. The ESA-SO1 is
software that has been designed to support edit of parameters and point data for
SGl-series controllers. With use of this software, you can easily edit the special
parameters or point data (position, operation mode, speed, and force) for actuator,
and save the edited data as a file or print the saved files. In addition, you can check
for the correct movement operations of the gripper according to the edited point data,
display the current position, and check operational status before operating the gripper

using a sequencer or other devices.

2. For safe use

Cautionary descriptions given here are for correct use of the products and for
prevention of hazard on you and other people in vicinity and damage with equipment.
Strictly observe the instructions described in the Controller and Gripper Operation

Manuals for safety use.



3. Overview

3.1. Features of ESA-S01

Feature Detail

o Edits point data
Edit Point Data )
Edits parameters

. Saves point data
Backup Point Data
Saves controller data

Moves to the specified point
Operate Actuator Continuously moves between two

points/ Displays the current position

) Displays I/O signal status
Monitor

Displays alarm history

4, System Requirements
Windows98SE Windows2000 WindowsXP

Computer system

[JComputer Personal computer with Pentium CPU
[Free memory space 32MB minimum
[JFree hard-drive space 4MB or more

*Required space of memory and hard drive may differ depending on your system

environment.

[Display Resolution 800 x 600 minimum (1024 x 768

recommended)

[1Serial port Any of RS-232C serial ports (COM1-9) must be
unoccupied.




5. Handling Procedures and Cautions

5.1. Connection between Actuator and Controller

To connect between the computer and controller, a communication cable and
RS232C-RS485 converter (optional) is needed.

Connect the computer and controller as shown in the following connection diagram.

Controller
Model: ESC11-B

RS232C communication cable Serial converter
Computer Model: ESA-R1

D-sub9 <->D-sub9 straight

J J

D-subB pin, male

Connector Connector
(supplied to converter) (supplied to controller)
FK-MC 0.5/5-ST-2.5 FK-MC 0.5/5-ST-2.5

The following diagram shows pin arrangement of the connectors.

DOS/V PC Controller
___________________________ ESC11-B
DCD[ 1 /[ 1]pcD A
RxD| 2 : 2 |RxD !
TxD| 3 : 3 |[TxD NC|1 ! 1]sG
DTR| 4 ; 4 |DTR A2 . 2| A
SG|5 . 5| SG B[3 : 3l B
DSR| 6 i 6 [DSR 5V |4 ; 415v
RTS[ 7 ! 7 [RTS 015 : 510
CTS| 8 : 8 |CTS |
RI|9 ~—19[RI /
No| Name
1] NC
g ’é Serial converter
4| 5v ESA-R1
11315 5 oV

! CAUTION

¢ When connecting the communication cable to the controller or removing the cable
from the controller, always turn off the controller power first. Failure to do so may
result in product damage.

e Do not turn off the controller power during communication between the controller
and computer.

e Connect the controller and computer through a serial converter (ESA-R1, optional).



e Use the straight RS232C cable (commercially available) to connect between the
controller and computer.

e Be sure to install an emergency-stop circuit in a readily accessible external position
so that the device can be stopped and power supply to the controller can be shut
down immediately upon occurrence of a dangerous situation during operation.

e Specifications of communication cable (recommended)

CO-SPEV-SB(A) 4P>=0.3SQ LF, Hitachi Cable

5.2. Installation Guide

52.1. Installation|
In order to use the ESA-S01 support software on your PC, you need to install it on your hard

drive. Install the software by following the procedure below.

Installing Using CD-ROM |
Double-click the “setup.exe” file in the “Main folder” in the CD-ROM .

After the setup program starts, the setup screen is displayed.
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Click the Next button to continue.
License agreement is displayed on the screen. Read it, and if you agreed the terms

and conditions of this agreement, click the Agree button and the Next button to

continue.
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Enter your User Information.

Enter user information and click the Next button to continue.

Accept the default installation folder by clicking the Next button.

If you wish to install the software to a different folder, click the desired folder.
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Verify the setting information.
Verify that the current setting information displayed is correct.
Click the Install button to continue.

After installation completed, the install completion message is displayed. Click the
End button.



Lineis Waand |
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5.2.2. Uninstallation |
If you wish to uninstall the software, select Program > TAIYO-ESA-S01 from the START

menu and select “Uninstallation”.

LR |




53. Screen

|5.3.1. Full Screen |
When you start the support software, the following opening screen is displayed.

Tool bar &—————»
Edit r——» Actumtor type SEN
buttons {e}Eaft bmit Td mm A0 = Eo )y
. {=FEott bmit Q0 mm (=508 - 000
Operatlon ;Strnh T8 mm iJ.IEI-B!Ig‘EJ
Pomilerang compketed dula e Qi me {000 - §55.39)
buttons Timing adpmtmeart 20 s {1 - 8553
Time of bavemant o oo
Parameter A List of parameters is displayed.
buttons Program maximum soood oy = e
\ Clriggug doad 0% {20 = 80
. Tha mcvamant distnncs of the cormtant soesd 200 mm 0o — 208
Point Limiy wagth 2001 mm W0 - s
buttons
Ratum direction 1o orign DFEN
Ratum 1o coigin spesd 208 20 = 500
Address arign shif 000 mm 50 0 - BB}
Dhrgan derbection method Stroke end and Encodar 7
area
1/O butm — foirnt rusntrar Movement made | Miversant dintanceimm) | Spesdiit’ Gripping forceld) | Zone beundarylimml | Zens bourdaryZimm) | G
System | . . L
button ,\ List of point data is displayed.
oe
Connect o6
button &% E;
Adjust ':'g
button

11
12
y

Communication
status bar Infeton | Cuowge | Coowersd | Momal Tafts  Noms

atekE  fins

Status bar



Descriptions of each menu are listed as follows:

File

Edit

Create a new file
Opens new file

Open

Opens selected file
Close

Closes file without terminating application
Save

Saves file to the same location without changing the file name
Save as

Saves file to name and location specified

Print

Prints parameters and point data
Print Preview

Displays file as it will appear when printed
Printer Setup

Make the printer settings
Files recently used

Displays files most recently used
Exit

Exits the support software

Undo
Retrieves last action. Clicking this button twice undo the last two actions.
Cut
Cuts selected point data and copy them
Copy
Copies selected point data
Paste
Pastes copied point data to specified location
Insert
Inserts data in selected row
Edit
Edits selected point data

10



System
— Initialize point data
Initializes point data
— Initialize parameters
Initializes parameters
Enter connected actuator number
— Display alarm history
Displays a list of alarm history
This function is activated while controller and PC are connected online.
— Setup communication port
Setups communication port on PC

Normally COML1 port is selected.

— Adjust timing

Adjusts communication timing

Normally you don’t have to change the default setting value.
Display
— Tool bar

Shows/Hides the tool bar

—— Status bar

Shows/Hides the status bar
Window
—— Open a new window

Opens a new window

— Displays layered windows

Displays layered multiple windows

11



Help

Displays ESA-SO01ESA-SO1lversion information
Displays version information of support software
Displays version information of connected controller

Display help
Displays help information of support software

Display ESG1_AR support manual
Displays the ESG1_AR support manual

Display ESG1_AR operation manual
Displays the ESG1_AR operation manual

Display ESG _AR controller operation manual
Displays ESG _AR controller operation manual

Display ESG _RS485 communication manual

Displays the ESG _RS485 communication manual

12



5.4. Starting Support Software

To start the support software:
5.4.1. Creating New File]
Select Create a New File and click the OK button.

(" Conmect to the contraller

Address |00 =

Cancel

Select the actuator type from the drop-down list and the OK button.

Initial parameter values of the selected actuator type are displayed.

Select the actuator type &l
Actuator S52005-3M -

S552005-5N
5520 0K
s W |
5542

SOE0 w w

The screen for editing parameters and point data is displayed.

Edit parameters and point data at this step.
Only the buttons that are used for editing parameters and point data are activated.
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]
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-
|
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|5.4.2. Connecting to Controller |

Select Connect to the controller and click the OK button.

" Connect to the contraller

Addiess |00 >

Cancel

Check connection status of the controller to make sure that the controller and your PC are
surely connected. If connected, the computer starts reading parameter data parameter data
and point data from the controller and displays the read data on the screen

If not connected, select Address reset or Address auto detection and click the OK button.

There i no answer from the contoller

Canhrr an addre==

+ Addrezz rezet
Addieze |00 ¥

" Addrez: auln detecation

Cancd

If controller address cannot be confirmed (the controller is located far away from the PC to

which the support software is installed), choose Address auto detection that is a
convenient function to detect address.
In addition, if wrong communication port is specified, choose correct one.

1 E The detection Failure of the contraller, Do you set up a communication port?
.

es Mo |

The setup of the communication port E|

COM Part COM1 hd

Communication speed

14



55. Editing Parameters

Click Edit in the menu bar and choose Edit, or choose Parameter in the Edit area.

ESA-501 — [ESA1]

O = dl:l Cir+2 F % t@

— Edit
Paame  ZoRy  GirbG Actuator type
(+H)Soft limit
(=)Soft limit
Stroke
Feositioning completed distance
Pairt at Timing adjustment
: Time of Movemant
Continuance ||| Bslated to the movement
— Acceleration .
Program maximum speed
— Parameter— Gripping speed .
The movement distance of the «
Compare Limit width
wiite | Bead | | Felated to the origin
Return direction to origin
Paint Return to origin speed
origin shift
Campare Origin detection method
— [

A parameter edit dialog box is displayed. Refer to Controller Instruction Manual for
details. Only double-clicking the Parameter button pops up the parameter edit dialog box

Move the cursor to the desired item to edit the parameter.

|5.5.1. Dialog for Initial Parameter Settings |

Edit Parameters of Actuator type, Soft Limit, Stroke, Positioning Completed Distance, Timing

Adjustment, and Operation Delay.

Editting parameter data @

Tnitialization ] Related to the movement | Related to the origin |

Aotuator type 520

{)Soft limit mm {00 - 9909
)5oft limit [0 am (-999.9 - 00}
Stroke [ 78 am {00 - 9339}
Gompleted distance oo mm {100 - 6R5.35)
Timing adjustment 200 (1 - 65535)
Operation Delay ,T {1 - 6ER3E)

oK | =t |

To change an actuator type, perform initial process first.

15




|5.5.2. Dialog for Editing Operation Parameters |

Edit parameters of acceleration, program maximum speed, gripping speed, constant -speed
movement distance, limit width.

Editting parameter data §|

Ihitialization Felated to the movement l Related to the origin ]

Aioceleration Ii ¥

Program max speed IT % 20 - 1000
Gripping speed IT % 20 - 60
Constant speed W mm 001 - 99.99)
Limit width [ 20 mm 0m - 99.99)

(o] | Fprl

|5.5.3. Dialog for Editing Original Position Parameters|

Edit parameters of return direction to original position, movement speed to original position,
shift of original position, and method for original position return

Editting parameter data §|
Tnitialization ] Related to the movement  Related to the origin ]

Return org direction " GLOSE

Return org speed 20 % 20 - 500
Crigin shift 000 mm {-99.99 - 9900}

Origin detection " Stroke end (¢ Stroke end and Encoder £

(o] 4 | Al

16



5.6. Editing Point Data

After moving the cursor to the desired point number, click Edit in the menu bar and choose

Edit from the drop-down list. The positioning dialog box appears. Double-click the desired
point data to edit.

|5.6.1. Positioning Dialog |

ey s =

S -

-

Refer to the Controller Instruction Manual for details of operation mode.

|5.6.2. Copying Multiple Point Data |

Click the first number of points you want to copy, and click the last number while holding
down the Shift key. Choose Copy from the Edit menu. The selected point data are copied to
the Clipboard. Click the numbers of points that you want to replace with the data copied to
the Clipboard and select Paste from the Edit menu.

Note: If any data exist in the destination point, the existing data are replaced with the
selected data.

CEIZIN SNITT FTEVRT
_ Compme | Origin detaction method Stroke end and Encodar
"H'Iitl Fiead
—ddest— point number | Movemeant mode Movem:
L]
] il‘ |u'|1||l,l T|'|-| mo it -
A0 Morier | [ @ O3 A movement at a constar "H" P;runnmg with the zone output <{C loses>
5 04 Absolutely, the movement  GCut
System | | 05 Copry
B 05 Al Copry
Cornect
Q B a7
Turirg L
= 09 Edit
= 10 Clear
B 11
" 1P
£
Minsswmanrd | | Iramnimindad Semren M dilsamn Bremsl
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|5.6.3. Canceling Selected Point Data |

Click the fist number of points you want to cancel and click the last number while holding

down the Shift key. Choose Copy from the Edit menu. The selected point data are cleared.

18



5.7. Operating Actuator

|5.7.1. Movement to Specified Point |

To move the fingers to the specified point number:
Select the desired point number from the drop-down list of registered point
numbers.
Verify that the fingers completed returning to their original positions on the screen.
If they failed to return to their original positions, click the ORG button to let the
fingers return to their original positions.
Check the speed settings.
Initial speed parameter is set to 50%. This means that the fingers move at the
speed dropped down by 50% in the speed setting saved as the specified point
number. If you want to move the fingers at the speed saved as the specified point
number, enter 100.
Click the GO button. The fingers start to move to the position of the specified
point number.
Their current position is displayed in the Current position box.
If you want to stop the fingers in operation, click the STOP button.
If you operate the controller of another address, change the address number and
click the Connection button to check if the controller is surely connected. If it is
properly connected, the address setting will be updated. Refer to section 5.9,

Assigning Address.

After changing the address, load parameter data and point data. Refer to section
5.8, Saving, Transferring, and Checking Data.

Pommt designated movement @

Address
| o

PointMo

G0 ‘ ‘ ORG ‘

Spesd Present postion Drigin return condition

50 % | o  am | Complete

19
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5.7.2. Repetitious Operation 1|

The fingers move between the specified points.

Movement interval between the points can be adjusted using the Timer.
Click the down arrow next to the Point Number box to display the pull-down list
of the registered points numbers. The fingers repeatedly move between the
points in the left box and the points in the right box one by one. They do not move
to the unregistered point. Specify the point numbers in ascending order.
Verify if the fingers finished returning to their original positions on the screen or
not. If they did not return to their original positions, click the ORG button to let the
fingers return to their original positions.
Check the speed setting.
Specify timer parameter. Initial timer parameter has been set to 200ms.
Click the GO button. The fingers start moving to the specified point.
The current position of the fingers is displayed.
To stop the fingers during movement, click the STOP button.
If you wish to use a controller to which another address is assigned, change the
address number and click the Connection button. Then, check connection status
of the controller. If the controller is properly connected, the address setting will be
updated. Refer to section 5.9, Assigning Address.
After the address was changed, read parameter data and point data.

See section 5.8, Saving, Transferring, and Checking Data.

Continuous action IE]
Address

[ w

Presant Pointho. PointNo.

G

onfrsance
Go ‘ ‘ ORG

Speed Presenl position Oy 1eburn condilion
[ 0 % | 00 mm [ Comglete

Cloze

21



5.7.3. Repetitious Operation 2|

The fingers repeatedly move between the specified points one by one.
To activate this function, check the Continuance check box.

The setting and operating procedures are the same as those for Continuous Operation 1.

Continuous action [Yl

Addiess
i3]
Present Porilo Forthlo
[ o o el — s |02 =l
K i
W Corfiruance
GO ‘ ORG ‘
Spad Pueent posifion Cheigin netun concition
IT g- 400  mem | Complte
Timer
200 [
Chasa

|5.7.4. Inching Operation|

This function is used for letting the actuator perform inching operation.

The distance that the fingers moved using the inching function can be added to the
specified point data.

Inching El

Audcherts
00

Poand Ho.

T -

of Opan o ‘ ox  Clope 00 ORG

M 5 Piesent Dirigin pebumn corditon
P IF - | oo mm | Complete
k2 ['3 0 —
3P m Sevool —

Select a point number. After performing inching operation, click the Write button
to add the current position data to the specified point data.

Verify if the fingers finished returning to their original positions on the screen.

22



When they did not finish returning to their original positions, click the ORG button
to let the fingers return to their original positions.

Check the setting for movement distance.

Single-Clicking the OPEN or CLOSE button changes movement distance of the
fingers.

Dist.2: 1.00mm

Dist.2: 0.10mm

Dist.3: 0.01mm

Click the OPEN or CLOSE button to let the fingers move by the specified
distance.

If you wish to set a point by directly moving the moving parts of actuator, click the
Servo off button. After the motor of actuator entered in the non-excitation status,
the moving parts can be moved by hand (for single cam type only).

Click the Write button to add the current position to the specified point data. If the
number of point having no point data is specified, a dialog box for setting a point
position will be appeared. Set the items required for setting point position and
click the Write button.

Click the CLOSE button to close the inching dialog box.

23



5.8. Saving, Transferring, and Checking Data

The point data edited on a PC are not updated until the Write command is executed.

Whenever point data were edited, execute the Write command to determine.

5.8.1.  Writing Data|
When clicking the Write button, the dialog box will appear

Farameter Fuairt
Campare Compare
Wiite | Fead Wwite | Head

Click the OK button to continue.

ESA-501 X

\?/ Do wou wank ko write parameter?

Are wou sure bo conkinue?

Yes Mo |

After the data were successfully written, the following dialog box is displayed after writing

a parameter.
ESA-S01 X

L]
l Parameter writing completion
Sl

In the same procedure, point data are also written.




5.8.2. Reading Data |

When clicking the Read button, the dialog box asking you to confirm that you really want to

continue.
Farameter Paint
Compare Compare
Wiite | Read Wiite | Read

Click the OK to continue.

ESA-S01 X

| Py It begins to read point data from the controller of the address 00,
\{]/ &re you sure ko conkinue?

Yes Mo |

If the data are successfully read, the following dialog box will be displayed.

ESA-501 [X]

L]
,\J:) Poink data reading completion

In the same procedure, point data are also read.

25



|5.8.3. Checking Data|

Check if the parameters and point data edited on a PC match the data saved as the
specified controller.

Click the Check button to display the dialog box asking you to confirm that you really want
to continue.

Farameter Fuoirt
Compare Compare
Wwihite | Fead Wiite | Fead

lick the Yes button to continue.

| Py A point data is compared with the controller of the address 00,
\‘]j Are you sure to conkinue?

Yes | Mo

If the data are successfully written, the following dialog box telling that data consistency
check has been completed.

-
\_!:) Parameter consiskent

In the same procedure, point data are also checked.



5.8.4. Saving Datal

Save the edited parameters and point data as a file.

Savn As
Saveine |13 e =] « & m-

e

My Recon
Diocimmends

[~

My el

My Comgnder

MyHebwisk e name [T aposa
Places

L L

St [Paamsioti o)

Carcel

Create a new folder first and save a file with a new file name in the folder.

5.9. Assigning Address

To establish communication between PC and controller, address setting for the support
software must be the same as that of controller.

Choose addresses of controller and the software from the drop-down list.

Address

ik Edit Sretem View Windom el
Dl ‘e & ¢

3l |

R Initmlzaticn
[ S— Actuator type w520
{+35aft limit T8 mm
FPow {-3Zoft limit 00 mm
Stroks TH mm
[ et Pasitianing complited distance 001 mm
Timing ad justraent 200 m S
— Time of Movemant 30
Falated to the movamant
Accaleration 100 %
Program maximum speed 100 %
 Paab— Gripping spead 0%
The movemant distancs of the corstant speed 200 mm
Lirnit wadth 200 mm
| Ralated to the arigin
E Reaturn dirsction 1o argn OPEM
L’ | Return to ori,gin :p-:ed 20%
orgn shift Q0 mm
Ornigin detection mathod Stroke an

point numnber | Movement mode | Movament distancelmm) | Spesd %) | Gripping fores(l

]
§

3
|

i

|

E

aEEEREEEEE®
o
&

N
~



IAssigning address to controller]

Set address by using the rotary switch on the controller. Whenever setting address to the
controller, turn off the power. To change the preset address, turn off the power first;
otherwise, the address will not be changed.
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5.10. Displaying I/O Signal Status

Input and output signal status for the controller is displayed.

Contorller /0 §|

Address | 00

Input
B imLck | zZoM | LEDALM
| aPsEL || | RORG B LeD ROV
| s1aRT || | PosO4 ||| [ LEDRUM

| POsI4 | Poso3 || [ HOWD
| POsI2 | pPosoz || | MPOS
[ POsI2 | poson || BN ALRM
| POSH | Posoo || | Busy

— Dutput— Output

| POsID B REsDY
Preszent
mm Hidden
Cloze
ON: Green
OFF: White

The displayed current position may be different depending on baud rate and data
processing speed of your computer. In this case, set the timer between the specified

points or use the displayed current position as a guide.
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5.11. System

The SYSTEM window is used to initialize point data and parameter, display alarm history,

and set communication port.
— Edit—— swtem El

Parameter

Pairt Addrezs | 00

—Action—

Point at

Initislize The Point Data
Continuance

|nching

— Parameter— Initialize Parameters

Compare

“wiite | Fiead

i

Display alarm hiztory

— Point

Compare

i

“wiite | Read

The zetup of the communication port
ddress

1#0 Maniter

Systemm

Timing adjustment value

i

Connect

Turing Cloze

|5.11.1. Initializing Point Data|

If point data are broken or you wish to clear all of the saved point data, perform initialization.

After check the address, click the Initialize point data button. The point data editing window

and saved point data are initialized.

Click the Yes button to continue.

\‘.‘:j Al the poink data are initialized. Are vou sure to continue?

Yes Mo |

After the data are successfully initialized, the following dialog box is displayed.

.
\‘12 Point data initialization completion

Note) Once you perform initialization, point data are completely cleared. It is recommended

that you back up the point data as necessary.
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5.11.2. Initializing Parameters |

In the case where the parameters specified to the controller are broken, the parameters

need to be initialized. Once you initialize parameters, parameters are changed to initial
parameters of initialized actuator type.

After checking the address, click the Initialize parameters button. The parameter editing
window and controller parameters are initialized.

The actuator type selection window is displayed.
Select an actuator type.

Select the actuator type

Actuator S52005-3N ~

~
S52005-5M

The message box asking you to confirm that you really want to continue. Click the Yes
button to continue.

i ‘? Do you want to Initialize The Parameters, Actuator bvpe S520,
\(/ Are vou sure to continue?

‘Yes Mo |

When initialization is successfully completed, the dialog box telling that initialization of
parameters was done.

-
\‘]:/] Parameter initialization completion

Note) Once you perform initialization, all point data are changed to initial parameters. It is
recommended that you back up the point data as necessary.
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5.11.3. Displaying Alarm History |

After checking address, click the Display alarm history button. Alarm history is displayed.

Alarm history g]

Addition times( hours) | Time(minute) | alarm No | Message |

Histon choas | ackion eme cls | Closs

The last 10 alarms are displayed. The accumulated alarm time is also displayed. After
reviewing the alarm information, take measures to eliminate the alarm error. For measures
against alarm, refer to “Measures against Problems”.

|5.11.4. Configuring Communication Port |

Configure communication port.

Configure the serial port on the PC connected to the controller.

The setup of the communication port E|

COM Port COmM1 bl
Communication speed | 3600 7

9500

|
Cancel

Settings for the communication port can be checked by selecting START > Settings >

Control Panel > System > Hardware Tab > Device Manager > Ports (COM & LPT) >

Communication Port. Controller ver. 1.09 or higher supports baud rate setting.
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5.12. Connection to Actuator

To connect to the actuator:

|5.12.1. Connection of Controller|

After creating a new file, click the Connect button to connect between the PC and controller.

Syztem

Connect

Tuning

The dialog box asking you to confirm that you really want to continue is displayed.

Click the Yes button to continue.

\?/ Do you do the automatic detection of the controller?

Wes Mo |

If the controller is successfully detected, the message telling the controller was detected is

displayed.

-
\‘]:) A controller was detected,

If the controller was not detected, check for address and communication port settings.

See section 5.11.4., |Configuring Communication Port].

L ] } The detection Failure of the controller, Do you set up a communication part?
L

Yes Mo
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5.13. Adjustment of Communication Timing

This function is used for adjusting communication timing with controller.

|5.13.1. Adjusting Communication Timing with Controller|

Syztem

Connect

' Tuning '

Initial value of communication timing with the controller is 200ms. To set the communication
timing forward, click the Adjust button to adjust the timing. When setting the communication
timing, take care so that timing parameter for the support software is always less than that
for the controller. See the ESG1 RS485 communication manual for details of

communication timing.

|5.13.2. Before Adjusting Communication Timing with Controller|

If communication timing is adjusted extremely fast, communication between the PC and
controller may not be established. Click the System button to initialize parameters.
Communication between the devices cannot be established until communication-timing

parameter is initialized.
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5.14. Printing Point Data

Print the parameter data and point data that are currently displayed on the print preview

screen.

IPrint preview screen|

The data displayed on the print preview screen are printed.

[ ESA-S01 - [ESA1]
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TAIYO LTD Head Office 1-1-1 Kitaeguchi, Higashiyodogawa-ku
' . International division Osaka 533-0002 JAPAN

Tel: +81-6-6340-1100

Fax: +81-6-6340-6885

URL http://www.taiyo-Itd.co.jp

TAIYO AMERICA, INC.
Ohio Head Office(Plant)
1702 East Spring Street St.Marys, Ohio 45885
Tel: +1 (419) 300 8811 Fax: +1 (419)300 9765

http://www.technalink.com/airpro/

Ohio Office

8205 Estates Parkway Suite E

Plain City, OH 43064

Tel: +1 (614) 8731171 Fax: +1 (614) 873 1164

Chicago Office
238 East Lincoln Mt.Prospect, IL 60056
Tel: +1 (224) 232 5580 Fax: +1 (224) 232 5584

Kentucky Office
805 Lauderdale Drive Lexington, KY 40515
Tel: +1 (859) 971 1129 Fax: +1 (859) 971 0140

Nashville Office
131 Heritage Park Dr. Suite. 102 Murfreesboro, TN 37129
Tel: +1 (615) 907 3355 Fax: +1 (615) 907 3390

San Diego Office

6162 Mission Gorge Rd.Suite E

San Diego, CA 92120

Tel: +1 (619) 521 9973 Fax: +1 (619) 521 9962
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