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1. SAFETY PRECAUTIONS

- Before installation or use, be sure to carefully read all the instructions in this section for correct and safe

operation.

« Be sure to follow all the precautionary instructions in this section, which contain important warnings and/or

cautions regarding safety.

- After reading, keep this manual handy for future reference.

Safety Symbol and Message Conventions

Safety symbols and messages described below are used in this manual to prevent bodily injury and property
damage which could result from mishandling. Before operating your product, read this manual first and
understand the safety symbols and messages so you are thoroughly aware of the potential safety hazards.

A\ WARNING

Indicates a potentially hazardous situation which,
if mishandled, could result in death or serious
personal injury.

A\ CAUTION

Indicates a potentially hazardous situation which,
if mishandled, could result in moderate or minor
personal injury, and/or property damage.

When Installing the Unit

«Install the unit only in a location that can
structurally support the weight of the unit and the
mounting bracket. Doing otherwise may result in
the unit falling down and causing personal injury
and/or property damage.

Do not use other methods than specified to mount
the bracket. Extreme force is applied to the unit
and the unit could fall off, possibly resulting in
personal injuries.

Use nuts and bolts that are appropriate for the
ceiling's or wall's structure and composition. Failure
to do so may cause the speaker to fall, resulting in
material damage and possible personal injury.

Tighten each nut and bolt securely. Ensure that the
bracket has no loose joints after installation to
prevent accidents that could result in personal
injury.

Do not mount the unit in locations exposed to
constant vibration. The mounting bracket can be
damaged by excessive vibration, potentially
causing the unit to fall, which could result in
personal injury.

« The unit is certified for in-door use, do not
install it outdoors. If installed outdoors, the aging of
parts causes the unit to fall off, resulting in personal
injury. Also, when it gets wet with rain, there is a
danger of electric shock.

- Do not use anti-rust lubricant. If it contacts resin or
rubber parts, they could deteriorate and cause the
unit to fall, possibly resulting in personal injury.

« Do not install the unit where it is likely to be

corroded in such places as bath rooms, indoor
pools, or seaside. In such locations the bracket

may be vulnerable to corrosion, eventually allowing
the speaker to fall resulting in personal injury.

When Installing the Unit

- Never set the impedance switch to the "330Q)"
(F-1000 series), "170Q"(F-1300 series) or "83 Q)"
(F-2000 series) position when operating the unit on
100V line.

Failure to follow this instruction could result in
damage to the unit or amplifier.

+ Avoid touching the unit's sharp metal edge to
prevent injury.

- To avoid electric shocks, be sure to switch off the
amplifier's power when connecting speakers.

When the Unitis in Use

« Do not place heavy objects on the unit as this may
cause it to fall or break which may result in
personal injury and/or property damage. In
addition, the object itself may fall off and cause
injury and/or damage.

- Do not operate the unit for an extended period of
time with the sound distorting. This is an indication
of a malfunction, which in turn can cause heat to
generate and result in a fire.

Do not stand or sit on, nor hang down from the unit
as this may cause it to fall down or drop, resulting
in personal injury and/or property damage.

« Have the unit checked periodically by the shop
from where it was purchased. Failure to do so may
result in corrosion or damage to the unit or its
mounting bracket that could cause the unit to fall,
possibly causing personal injury.

.



2. GENERAL DESCRIPTION

Speakers are compact two-way speaker systems designed for high efficiency, wide range,
and high power input handling capability. These speaker systems can be installed in a manner ideal for
the location and intended application. The speaker is certified to the European Standard EN 54 24:2008.

3. FEATURES

- Wide directivity high-frequency horn.
90° horizontal x 90° vertical(F-1000 series) or 110° horizontal x 100° vertical(F-1300 and F-2000 series).
« Supplied bracket permits mounting to a wall and ceiling.
- Combined use of the supplied bracket and optional mounting bracket allows the speakers to be mounted in

clusters.
- Impedance change available by a rotary switch located in rear side.
- Certified to EN 54-24:2008.

4. IMPEDANCE CHANGE

To change the impedance, use a standard screwdriver to rotate the rotary switch on the speaker's rear to
select the desired input power.

/

[F-1000 series] [F-1300 series] [F-2000 series]

10k Q[ W[0.5W 10k Q[ 1W[0.5W 3.3kQ[ 3W[1.5W
[—3.st 3w[1.5W / /—3.3kQ 3W[1.5W [— 670Q[15W[7.5W
o 2kQ[ 5W|2.5W 1_1kQ[1ow| 5w «—330Q[30W| 15W
670 Q[15W|7.5W *330Q[30W| 15W %al 170 Q[60W| 30W

1 OFF f OFF I OFF
L330§2|><| 1BW 1 170e><T sow L 83Q[><] 60W

L OFF L OFF L OFF

0 OFF

FE OFF
100V| 70V [ vp. |00V 7OV 1oov
LINE LINE U= LINE| LINE

The switch is The switch is The switch is
factory-preset to 670Q). factory-preset to 330Q. factory-preset to 170Q).
N -
Never set this switch to the "330Q" (F-1000 series), "170Q" (F-1300 series) or "83Q)" (F-2000 series)
position when operating the speaker on 100 V line.
Failure to follow this instruction could result in damage to the speaker or amplifier.
\ 7




5. WIRING AND USING TERMINAL COVER

[ Imput terminal polarity ]

~

Input terminal

L L

) (+)
BLACK RED

4 .
Input terminal
Terminal cover (accessory)
Tapping screw 4 x 12 (accessory)
4 ¥
Bushing* /\ \|/ g
7 Speaker cable o : [Stripped conductor]
26-9210mm 10 mm
N =
‘ 30 mm ‘
N
9 * Screwed onto the Terminal cover at the factory.
Notes

Speaker unit

- For the speaker cable, use a cable with a diameter of 6 — 10 mm, which will fit the cable bushing.
« To ensure waterproof capabilities, firmly mount the terminal cover to the speaker and tighten the bushing on

the cover.

Step 1. Feed the speaker cable through the bushing and terminal cover, then connect the cable to the input

terminal.

Step 2. Attach the terminal cover to the speaker.

Attach the cover while pulling the cable so that it is not entangled inside the terminal cover.

Step 3.

Step 4. Tighten the bushing.
Note

Hold the terminal cover tightly to the speaker using the supplied screws.

After tightening the bushing by hand, use a tool to further tighten it another 90° (1/4-turn) or so. Note

that parts can be damaged by over-tightening.

6. INSTALLATION

6.1. Note on installation
- Be sure to mount the speaker in a vertical (portrait-style) orientation.

« Adjust the speaker's tilt angle within the shaded range shown below:

[Wall and Ceiling: 0° horizontal to 45° downward]

Note
Mount the speaker so that its rear-mounted
terminal cover is positioned on the upper side.

00

o

(horizontal) (horizontal)

Max. 45° 450

« Use the supplied terminal cover when connecting the speaker cable.

’

O,/ Terminal cover



6.2. Using the Supplied Brackets

The speaker system is supplied with the following brackets. Use these brackets properly depending on the
installation location and intended application.

[Speaker bracket] [Joint bracket] [Wall bracket]

6.2.1. When using only the supplied brackets

:_r:)s;c:l:?)tr:on Application Speaker bracket | Joint bracket | Wall bracket | Page
When horizontal and vertical
angle adjustability is desired. v v v P. 5
Wall When close wall surface y J
mounting is desired*. o P. 7
Ceiling Vertical speaker mounting* v v — P. 8
* Speaker coverage angles can only be adjusted in the vertical direction.
6.2.2. When using both the supplied and optional mounting brackets
:_r:)sgsllig'cr:on Application Option Speaker bracket | Joint bracket | Wall bracket | Page
" Suspended speaker | HY-CL10B*! or
Ceiling | 1 ster mounting*® | HY-CL20B* v v o P. 9

*! F-1000 or F-1300 series ~ *2 F-2000 series
*3 Speaker coverage angles can only be adjusted in the vertical direction.

6.3. Wall Mounting

When adjusting horizontal and vertical angles:

Use the supplied wall bracket, joint bracket, and speaker bracket to permit adjustment of the horizontal
and vertical speaker coverage angles.

Maximum rotation angle of horizontal direction in vertical installation.

Speaker angle of vertical direction
Model No. 0° 7.5° 150 22.50 300 37.5° 450
F-1000 series +82° +81° +80° +79 +76° +730 +66°
F-1300 series +750° +750° +740 +72° +69° *63° t 7
F-2000 series +750 +750 +740 +710 +68° +61° —
Note

Mount the speaker so that its rear-mounted
terminal cover is positioned on the upper side.

00
(horizontal)

Max.45°

[ Viewed from top of speaker ]



Speaker unit

4 N
[Wall bracket mounting dimensions] 4 [Installation example]

[roomTTTTes \J/ 4-06 mm Vertical speaker
—D & mounting

! ]

O

1 - 1

1 1

AR VAR :

—D Aol

1 1

L a

30 mm (F-1000 or F1300 series)
45 mm (F-2000 series)

30 mm (F-1000 or F-1300 series)

45 mm (F-2000 series)

-

J N

2

Hexagon bolt M6 x 12
(with plain washer

s %
and spring washer) Wall bracket

Joint bracket
NG
4

\E Fixing bolt M5 x 60 (F-1000 or F-1300 series) or M6 x 85 (F-2000 series)

[Vertical speaker installation]
Use the supplied machine screw M5 x 20 (with plain washer and spring washer)

@, Speaker bracket

Speaker unit (rear)

[ F-1000 series ] [ F-1300 series ] [ F-2000 series ]




Step 1. Mount the wall bracket to the wall surface.
Match the orientation of the arrow label with the horizontal direction (left or right) the speaker faces.

Note: Hardware used for mounting the wall bracket to the wall is not supplied.
« Arrow label orientation (Viewed from top of brackets)

[Left-facing orientation] [Right-facing orientation]
7 / \ N
@] | I o)
<j Wall bracket Wall bracket |::>
Arrow label Arrow label
Joint bracket Joint bracket

Step 2. Attach the joint bracket to the wall bracket using the supplied screws, adjust the horizontal speaker
angle, then tighten the screws.

Note: Match the orientation of the arrows on both the wall bracket and joint bracket.

Step 3. Attach the speaker bracket to the speaker's rear using the supplied screws.
Note: Attach the speaker bracket according to the speaker mounting orientation.

Step 4. Mount the speaker to the joint bracket by inserting the speaker bracket into the joint bracket and
loosely securing the fixing bolt for temporary speaker installation.

Step 5. Use the supplied terminal cover when connecting the speaker cable to the input terminal.
Note: Refer to p.4 for wiring and using terminal cover.

Step 6. Adjust the speaker's vertical mounting angle and tighten the fixing bolt.
The speaker angle is adjustable in 7.5° steps.
Note
The mating surfaces of the speaker bracket and joint bracket are designed to interlock. Ensure that
both parts are securely engaged with each other after mounting is complete.

[Changing the orientation of the front panel logo]
The front panel logo is affixed to the mesh net using double-faced tape. Peel off the logo carefully and reaffix it
in the proper orientation.

Mounting the speaker close to a wall surface

Use both the supplied joint bracket and speaker bracket, and mount the joint bracket directly to a wall. After
mounting the joint bracket, follow the Steps 3 — 6 above. In this configuration, the speaker can only be
adjusted in the vertical direction*.

*Vertical installation: 15° - 37.5° downward(F-1000 series), 15° - 30° downward(F-1300 series),
0° - 30° downward(F-2000 series)
Note: Hardware used for mounting the joint bracket to the wall is not supplied.

[Joint bracket mounting dimensions]

7 L 1, 4

== HEA ra f
539 —p O Joint bracket
e& g N PN 1 4-g6 mm
SR8 |1 [\ | Vertical k
- T & ! - H ertical speaker
Gl O @D mounting
I I ] __r
£ €
& 2 30 mm (F-1000 or F-1300 series) 6§

45 mm (F-2000 series) e@ 6
4 =

Speaker bracket

[Installation example]

.. N\
Fixing bolt
\ M5 x 60 (F-1000 or F-1300 series) or
Speaker unit M6 x 85 (F-2000 series) 7




6.4. Ceiling Mounting

Vertical orientation

Use the supplied joint bracket and speaker bracket.

Note
Speaker coverage angles can only be adjusted in the vertical direction (Max. 45° downward).
Adjust the speaker's tilt angle within the shaded range shown below:

[Installation example]

0°

NN
(horizontal) NoX
//’ \\
. N
45 / NS

Terminal cover

4 N
Notes 7
« Use an appropriate anchor bolt for supporting

the full weight of the speaker and for the size | Anchor bolt mounting hole  joint bracket
of mounting hole in the joint bracket.

« Ensure that the effective length of the anchor \\4‘
bolt is 20 mm or less. \

Fixed mounting screw hole

(4 holes)
- When speaker rotation capability is not desired, Fixing bolt
secure with the 4 fixed mounting screw holes. 2 \ M5 x 60 (F-1000 or F-2000 series) or
Anchor bolt . [] Ceiling board Machine screw 3 ﬁ ¢ M6 x 85 (F-2000 series)
M5 x 20 (with
_— plain washer and
SN %Eﬁective length spring washer) 7 Speaker bracket

As hole seals are

adhered over the holes,
remove them using a
pointed tool before
attaching the bracket.

Joint bracket

* Changing the orientation of the front panel logo

The front panel logo is affixed to the mesh net using
double-faced tape. Peel off the logo carefully and
reaffix it in the proper orientation.

Front panel logo* Speaker unit

Step 1. Mount the joint bracket to the ceiling surface. [Joint bracket mounting dimensions]
Note S -
. . . v
Hardware used for mounting the joint bracket R~ e &
oo . Saalt T 4-06 mm
to the ceiling is not supplied. coo | |
888 | | O
AR BN f\\:\eﬂo mm
Step 2. Attach the speaker bracket to the speaker's bottom L LY N2 JJ
using the supplied screws. E E T ”
(Y] wn
(o] <

30 mm (F-1000 or F-1300 series)
45 mm (F-2000 series)



Step 3. Mount the speaker to the joint bracket by inserting the speaker bracket into the joint bracket and
loosely securing the fixing bolt for temporary speaker installation.

Step 4. Use the supplied terminal cover when connecting the speaker cable to the input terminal.
Note: Refer to p. 4 for wiring and using terminal cover.

Step 5. Adjust the speaker's vertical mounting angle and tighten the fixing bolt.
The speaker angle is adjustable in 7.5° steps.

Note
The mating surfaces of the speaker bracket and joint bracket are designed to interlock. Ensure that
both parts are securely engaged with each other after mounting is complete.

Cluster configuration assembly

Use the supplied joint brackets and speaker brackets in combination [Installation example]
with the optional HY-CL10B (F-1000 or F-1300 series),

HY-CL20B (F-2000 series) Cluster Bracket to permit a total of 4
speakers to be suspended from the ceiling as shown in the figure at
right.

Refer to the instruction manual enclosed with the optional mounting
bracket for its mounting details.
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7. REDUCING THE SPEAKER COVERAGE ANGLE (F-2000 series only)

The speaker's coverage angle can be reduced to 80° horizontal x 80° vertical from its normal range of 110° x
100° by attaching the supplied horn adapter to the speaker's horn section.

[Without horn adapter] [With horn adapter]

-

1109 horizontal

\’/
80° vertical

-

100° vertical

[Attaching the horn adapter]

Horn adapter

Note
Take care not to touch the

- speaker diaphragm during
attachment.
Countersunk head

tapping screw 4 x 12

.

G
Logo j

Note
Because the logo is affixed using double-faced tape, peel it off carefully.

Tapping screw 4 x 12 Mesh speaker grill

Step 1. Peel off the logo carefully, then remove the screw underneath to detach the mesh speaker grill.
Step 2. Attach the supplied horn adapter using the supplied screws.

Step 3. Replace the mesh grill and logo.



8. REPAINTING THE SPEAKER

Follow the procedure below when repainting the speaker grill and cabinet.

Step 1. Peel off the logo carefully, then remove the screw underneath to detach the mesh speaker grill.

Step 2.

Step 3.

Step 4.

Step 5.

Note: Take care not to touch the speaker diaphragm during work.

[Detaching the mesh grill]

Mesh speaker grill

tapping screw 4x 12

/@

8

Logo
Note

L
Countersunk head

LA

%

Q

NSt

Baffle (Masking area)

Because the logo is affixed using double-faced tape, peel it off carefully.

Wipe clean the mesh grill and speaker cabinet with a soft cloth dampened in a detergent.

Note

Do not use thinner or other volatile liquids to clean the grill and cabinet.

Use spray paint to apply thin coat evenly overall the speaker.

Notes

- Avoid painting with a roller or brush, as the grill holes could become clogged with paint.
- Securely mask the entire baffle surface before painting.
- Use appropriate paints for the speaker grill and cabinet materials.

Grill: Rolled steel plate (acrylic paint)
Cabinet: HIPS resin

After the paint has dried, apply another light coat.

Note
Repeating Step 3, apply 2 or more light coats of paint.

Application of one thick coat of paint all at once may cause drips or unevenness to show up in the

painted finish, or clog the mesh holes.

After the paint has dried, replace the mesh grill and logo.

11



9. DIMENSIONAL DIAGRAM

[Top]

373 (F-2000 series)
250 (F-1300 series)
202 (F-1000 series)

244 (F-2000 series)
162 (F-1300 series)
130 (F-1000 series)

[Rear F-1000 series]

E

-

2-M5 mounting screw hole
(Effective screw depth: 14 mm)

[Bottom]

2-M5 mounting screw holes

Note

Hole seals are adhered over the holes
at the factory.

Before attaching the speaker mounting
bracket to this side, remove them
using a pointed tool.

[Side]

235 (F-2000 series
161 (F-1300 series)
131 (F-1000 series)

>
-4 -

=\\
d
AN

2-M5 mounting screw hole
(Effective screw depth: 14 mm)

3 a‘“ P\
4“7\: 28 (F-1000 series), 38 (F-1300 series) or

48 (F-2000 series)

B: 30 (F-1000 or F-1300 series) or
50 (F-2000 series)

[Rear F-1300 series] [Rear F-2000 series]

N

~1301,

4-M5 mounting screw hole
(Effective screw depth: 14 mm) /

6-M5 mounting screw hole
(Effective screw depth: 14 mm)

Note: Figures are shown without terminal cover.




10. SPECIFICATIONS

10.1. F-1000 series Frequency response

[dB]
100

90

80

=

20 50 100 500 1k 5k 10k 20k
Frequency Response (1W, 4m)

70

60

50

10.2. F-1300 series Frequency response

[dB]
100

90

80 N
e
70

60

. [
20 50 100 500 1k 5k 10k 20k
Frequency Response (1W, 4m)

10.3. F-2000 series Frequency response

[dB]
100

90

80 - Ll —

70

60 [

50

20 50 100 500 1k 5k 10k 20k
H
Frequency Response (1W, 4m) [Hz]

13



10.4. Specifications for F-1000, F-1300 and F-2000 series

Model No.

F-T000BTWP EB-Q
F-1000WTWP EB-Q

F-1300BTWP EB-Q
F-1300WTWP EB-Q

F-2000BTWP EB-Q
F-2000WTWP EB-Q

Standard

Certified to the European Standard EN 54-24:2008
Loudspeaker for voice alarm systems for fire detection and fire alarm systems.
Certification No. 1438/CPD/0282

Conductor:

0.8-2.5mm? (AWG18 - 13)

Certified year 2012.
Environmental Type Type A (Indoor applications)
Rated Noise Power | swo | 30w | eow
and Voltage (100 V line and 70 V line)
Rated Impedance 100V line: 100V line: 100V line:
670Q (15W), 330Q (30W), 170Q (60 W),
2kQ (5W), 1TkQ(O0W), 330Q (30 W),
33kQ(3BW), 3.3kQ(3W), 670Q (15W),
10kQ (W) 10kQ (W) 33kQ (3 W)
70V line: 70V line: 70V line:
330Q (15W), 170Q (30 W), 830 (60W),
670Q (7.5W), 330Q (15W), 170Q (30 W),
2kQ (25W), 1kQ (W), 330Q (15W),
33kQ((1.5W), 33kQ(1.5W), 670Q (7.5W),
10k Q (0.5W) 10k Q (0.5W) 33kQ(1.5W)
Sensitivity | _87dB(OW,1m) | %0dB(1W,1m) | 92dB(1W, 1m)
(at installation in a semianechoic field)
83 dB (1W, Tm), 86 dB (1W, Tm), 88 dB (1W, Tm),
71 dB (1W, 4m) 74 dB (1W, 4m) 76 dB (1W, 4m)
(at 100 Hz to 10 kHz pink noise)
Max.SPL 95dB (15W, Tm), 100 dB (30W, 1Tm), 105 dB (60W, Tm),
83 dB (15W, 4m) 88 dB (30W, 4m) 93 dB (60W, 4m)
(at 100 Hz to 10 kHz pink noise)
Frequency Response 85 Hz - 20 kHz 80 Hz - 20 kHz 65 Hz - 20 kHz
Coverage Angle (-6 dB)|Horizontal: Horizontal: Horizontal:
360° (500 Hz), 360° (500 Hz), 360° (500 Hz),
199° (1 kHz), 182° (1 kHz), 134° (1 kHz),
138" (2kHz), 150° (2 kHz), 116° (2 kHz),
92° (4kHz) 81° (4 kHz) 82° (4kHz)
Vertical: Vertical: Vertical:
360° (500 Hz), 360° (500 Hz), 360° (500 Hz),
197° (1 kHz), 133° (1 kHz), 132° (1kHz),
132° (2kHz), 87° (2kHz), 111° (2 kHz),
44° (4 kHz) 80° (4 kHz) 81° (4kHz)
Enclosure Type Bass-reflex type
Speaker Component | Low frequency: Low frequency: Low frequency:
10 cm cone-type 13 cm cone-type 20 cm cone-type
High frequency: High frequency: High frequency:
Balanced dome 25 mm dome 25 mm dome
tweeter tweeter tweeter
Crossover Frequency 5 kHz 2 kHz 2.5 kHz
Operating Temperature —10°C to +50 °C
Cable Connection Push-in terminals
Applicable Cable Size Outer diameter: @6-9 10 mm

14



Model No.

F-T000BTWP EB-Q F-1300BTWP EB-Q F-2000BTWP EB-Q
F-1000WTWP EB-Q F-1300WTWP EB-Q F-2000WTWP EB-Q

Finish

Enclosure: HIPS, black or white

Mesh speaker grill: Surface-treated steel plate, black or white, paint
Speaker bracket: Aluminum die-cast, black or white, paint

Joint bracket, Wall bracket, screws and bolts: Stainless steel

Dimensions (mm)

130 (w) x202 (h) x 131 (d) | 162 (w) x 250 (h) x 161 (d) | 244 (w) x 373 (h) x 235 (d)

Weight

(including the supplied brackets)

Accessory

Terminal cover ...1, Horn adapter ...1 (F-2000 series only),
Speaker bracket ...1, Joint bracket ...1, Wall bracket ...1,
Hexagon bolt M6 x 12 (with plain washer and spring washer) ... 2,

Machine screw M5 x 20 (with plain washer and spring washer) :
F-1000 or F-1300 series... 2, F-2000 series...4,

Tapping screw 4 x 12
F-1000 or F-1300 series...4, F-2000 series...8,

Fixing bolt: M5 x 60 (F-1000 or F-1300 series)...1, M6 x 85(F-2000 series) ...1

Notes

- The design and specifications are subject to change without notice for improvement.

- The specifications data was measured in an anechoic chamber, according to EN 54-24.

« Reference axis: Axis is on the center of speaker grill and perpendicular to the speaker grill.

- Reference plane: Plane is on the speaker grill and perpendicular to the reference axis.

- Horizontal plane: Plane is containing the reference axis and perpendicular to the reference plane.

15



sl A

Bas gl s i sie

Al e lasnall i el ) lld (g 38 Y Al 521 Alasiuly L e S Jen i G g 58 o JS8 Y

4 e e ey o gl JndS (525 08 dnad Qo gall Ll 03 Ll oinh g ¢ 5gSH LAN o 5o oy lase¥) (0SB (g S 4¢S0 L Jumsa g 33 2ie 2
Al Sl Claaally AlaY) 33l gl M s Sy

Lrﬂ.\)g.ﬁ\ )Luﬂd_..a",d\dl..d\ JM}U\A‘HDJA"“ J_U;_add)qdj L.:l;.“‘;cul\.ﬁd\ )Lu“r_)uw‘;ﬂ_\)g.sﬂ )haﬂdm}d‘dluﬂ\dmswchjn J.:_);JA.:LAS\J
i ol Al o Al eSSl Jaa sall @lladl g 30 aie Laila oS 2l 5o claniall o 33 jall g 5 N oot sl el celladl 1aa als ) Sl & A

Ae
Sl (e A gl il Cadati Uil iy Gapall QL) Y (2% 38 Laa Sleadl Jadas i all da jo gl ) ) ey sagy 85 sas gl ass 3l 4 sqill claih ey o8 Y
REPPLRENCY

Sl ad se e g oSl 8 el e 8l ¢ ilaall Gaadll o gal dca pee SUd 8 LenS 5 B DU A et f Ak oLl B Ban ) (S 55 qaias
Al e Glanall @ al Jundl ) 3 Adlli a5 8 Y A

S gl 1€ ol M 55 of il e lLAY) Bl gy (L 5eSH LA b Jpaa i die Ll 5 i sall LYY (o) mmall (ISl Y i o (00 Y
(3o

) Qla g of aall e (LgilSa e 1€ gt as gl i 1Y g V) Gle moail f cda il (e dnial A O il Aa) g uusui@mm)s\(g_us}
Magia U o il 8 a4y i clilal ¢ #5

Gl S 3 8 il g 585 ) Ledalind o Bas gl i (5250 288 (V) e (uadd LgilSe (e LSy a3 san gl ) 3] e das gl Jesy a iy o e 2SN iy
lSlieally | juall

LeLaiY1 038 o i el (e ladld i ey 3B (DL S B1aY) 8 o Y1 aal ity 83 Al Adeay el 550 OSe 3 o el YD aal Jaae die Bas gl g i
A € el da s ) (AN S A (g By 8l b € Alee o @l g TOA 4S50 paitall il S Y (o sel) QW) a5l oms i
Al eS cilaneal i il dpss cllal Slasf N o B g2

.z s Al ol as gl alal) ol sall dedle i

Al el lasall (o il (ki deland) Jaa 65 vie san gl L oSl Ll ~ ke le e KB (e A

A ol g b o @ oal oo I i 8 GEAYT o of daisall ey Jala Ja1s S il e ol 5 S5l Sladatll ¢ L e XY s
LM‘L}‘M&P‘ Sl A 5\ umﬂbuhsc\fd;)bucm,cm,mhua)\‘;;J.ql;_\\ea, -

s gl gy alial Aas 530S b Ay eaa il Daa i gl L el Ll e pall Gl Jpa fidie -

ol el daaddll Jalall ol aladiid gy -

AR A8 s o) ¢ 6 Ladie

o ALAYL s Legia of o calSliaddl il 54y i bl A oy o Jinall (e 31 a1 el € 5 Lda i 1) QIS 5050 98 3 3am gll e AL o Lol i ¥
Lagia (sl o puall 5 SLlaYl b iy g by of il e 403 J) Jas) ¢

s aie el & seall e Al Al el suall o o Sl (g 560 LI s 51l Uik Qi 3 AT a8 & geaal) 8 oSl (o (g SBY
ol Glez) Ll

LGl Qe 3 oy 3 Y1 63 el dlea sall CileLand) Gl (on poy 088 aadall 2al (3 58y O pamy Biaa gl sas gl Qo o3 Y

LB Al Jlndl sy 8 AT G ladid of ddaaBle (e ¥ 5 Bas gl an el Ll CaSa pladad g

L@l Jlandl N Glly CBIA (5o a8 el ddee JLeSid e a3 el L jaias (e (S eSl LN daa 5 Qe Juad

28 4 el s Y Bas gl e A jUadl Juad e 2SI Cand Bas gl Jredin 8 02 il b eSSl axaind 13 5 eclld e oy be o Al 10 sadd bas gl aasiis o1 1Y
A &gl g il Sy (el Jundl by

L ool G g sas gl Gy padl Qi) ) olld (a5 288 (Al shas i) Ly A V) o815 Al dsas 5l (ol TOA S 0 JuaiV) e Y

s Al W ALYl s ey 50 Ay 4dplatl Cind G pal) QUi Y (g3 Lee 2 il LN jame Jailay g 5eSH LAl Jua sl e e ol 0 S1 53 1Y
b Biladl e g Gl

A 10 sad Juaii 5280 0 5 die f Calaiil dbeny oLl ie didl Gl 2 20 il LAl jaae e Sl Jaa sl e Jady Sl e Ll ke Ble iy
Al oS0 el f 3 ) Jueidl 8 Gy 38 S Al of 5 ey 3 L

Lol 4 Uadl el e A s Sillaa) S 39 5a A B Y in A ) A4S cilalia slel e (g ST (00 Y

O e lgr ) gy o LeSdy a8 g 4y jladl ey -

Lcanll lgians wo capall § Aol Gl jUadl ol Ciaas -

ol saley JWEl pe g gl el Uad) andnsn Y -

Sl il o pnaddal damy aB8Y -

bl e ane g g aladiad e SHY -

(Bl A jUadl Jay die Il 5 Con gall ol ) Al CUABY aladtid o)y -

Aol ¢ 3 die Al A s o 6 padl Aa o o ¢ pdlial) Guadll ¢ gual A padl (SLVI st -

Lagho U §f clSbiaally ) puall (3l oy pis cilibial ) Gl (505 Lo cadalind §f adagine W a1 138 (525 8 Y chan Ly e f ¢ Slead) o (ulat f a3y
G231 L palal ) 5l Jala g can gl il (JSE 8 Gy s 8 JLaa ¥l o 5 4ke o] 3l 20 s ) Mia 8 e 5 50 IS B ) (ands Ll ey
Aptn Ll (Y a5 38 f s gl o Ja i (Do )5

Agmans ) el ) a2 8 GUAYY (55 28 Y Al Cleglaill el (g 2

_M\md&.«g@;‘y&cw\ Cigea pmdd -

A e cilbdeledd Jai Y -

sl Gl jlaad o) jal die (add gl 4o ¥ W oY) dsadlang -

16



A cllal N gagsbas gl Jadas o8 (Gl 2y ol 1Y 5 s Il AL DL Jha 6

Sl Dale el bty 8 53 V) chelandl Ja i ) lld 8 AV o dB o saall g CiulY) () s JSLed Auanaddll A0l el 5 Judd seall aadid
Ay

EEL I P NUCPN [F O PRPRE RN PR | SV P VG RN PINCNFE U SIS AR REN CO TP AR ISP IR S IONP RN S TPE | PRI 5 NN,
Ay alba)

A el g s o Lae ¢ pualiall sda g Ban gl da s ) (50 8 Aillaa s poanl dlae oL Apuliall jualinl) paiial

bl A g as ) Do i Gld a5 of deind) peg e dala il (3 D ) V) oty 8 cpliall 3l FadU A je (SUT Ghsas gl S BB Y
LA

an gl Ja i N MG g5 el a1 o3 ali Y (ga of 4ld b bl o) a1 characall Balall Y andl 138 Jea g 13 laall Sliaall G S aad aadis Y
RIS SR PR FETNIE JPX\ IS

ALY el Fia 8 clala) ()60 Bl Ay seill A peall e Adlaall (WYL B3 s gall Aalidl lalan o gl ¢ gad) (Il (g A 58 CSL (B delandl (S 5 cuind
Al G Aty 8 A Y e bendl da i ) a1 Ales B s 38 Las (STl A ye

AIAATLY) a8 Ban gl ¢ oS5 Ladis

cos el eSSl 2 sae (e e LAl Joa gl Gl Jeab s ¢ Sleall Bl sl e gl a1 Gany calatiny) oL AR iyl Sl e U ol 1Y
Al eSl Clasall ¢rgan 5 G Al s N lld gy 8 Y Al el e a5 s 3l s jasan gl Jadi Jslai ¥ 5 TOA 38,80 JS5 s ke JuaiVl

Ban gl e llan o il Ay pe 85 A A Ay caal 1Y

Ggitea d e dy Jiag ff dan I el oty -

Ledgnin K o gl cabain 1y

(S (Y Leg el Joab o ccalill Lgie L0l o) 521 (i pa) bl cpa il o i Al < Al CBla g cum @3 Y -

(gall by pans V) Jhaal cum @i )y

(Busal ek V) dlaad cum ity -

0 Al dlee Alaly a8 sas gl o3 jealic 4y A pnial) Jadl agall | s as ) (5 gvim MK st f a0 8 Y il e Cilennall f (Y Al gl golal
Lpais dilua

s o a8 s I Jals Uadll 5y 5k e yealindl 02n (e U <€ 13 5 Bas gl (3 68 Aiamal) o gl o 9 sl (5 AT il & 3 U SLLYY ol g Y
Al el el (@ al G pls

Al Sl clenall o (@3 pall Gogs M Glld o 28 s gl glae e 53 sa sall 4 il cilatd 5 DU ALE f cdpiaee 50 A babs f JanY

Al oS Slaneall g iy ) 3 55 28 ce 5 S s el sm s el el o e Sl L Gam sl Gl Gadls Y

Srasi die san gl e saondl Ladll olli Lol gl 4l oSl 5 8l slati (b ran Vs san sl 2 il JleSl Sl & pde e s il L el cils i i
ASha i 3 el s M sag 8 A dallaa s leal)

o s e A el jladl I & el b et asn s ) AT ald QS o 85 AUl el ale] e panadall A adl Cald (S i e S G
- ) G Lo U el ccnStiadlly el Bla) il il i (G sl
grdall saml) e oyl A g i sas gl L S LAl 2l Ble (pe oSN e Y cdpdall Cilanall e dpglalina 5 Sl il gall Al byl galal

S Al Qi B el we Gioall Gl e AT Jeage ol aasial oy 85 leal ge 38 5a) Jeasall dladiad e PleSl Jeagall Jlagial die U iy
AL S Gleaall

17



L) o) gy (glaii cillalia)

Tania s Gl Ll e of Leslid (g 3 ilaaleil) 261S 561 8 (e el 231 S il 0 exSB ny @
Legia U LSl (o cillalial 5 dals @l juins Jadi ) 5 il ciladai S g L) g SH sy @
JEY 4l g ga sl ) Ol el 8 e Sl 13y BlEnY) Jndy @

il cilatid) e (3udain Y o8 Ll 3l cillabtial amy oSl 1 (la gt @

il ) iy Lgale 5851 il oY) g Aadlead) 3a
fan of celatie Jodt 3 dlle aiyy Sl o g oo Lam ) (ALl Call g dpaval) cllal) aial i€l s 8 olial 55 Sl Jils Sl 5 Dbl §5a 5 a2dss
Aldinl TSl hlae o ey e ()5S in Qi 5 Al e ) pgd s ecniSH 18 36l iy

s N
AR 5oL Al 35 pkdll dpad sl cillal) sl U s il sl S i Aabinall Gl gall gl pipall D A

Sl Glal) ) ALY il g ddas gia G Le 7 o 5B s bl ) 525 A 6 shad IS A At (il gall 5 ) 550 (ga sl
Legia U ¢ laally

Bas gl s 5 aie

Al S ileaall (9 all (o ol 130 (e i 3 e sl o sliallysan a3 Qs o Wil e B i) Jal gall ¢ Jal sl Baa gl a5y @

Al oS0 ileneall 5 o3 pall gl Y sas gl o3¢l aanall (ge lef il 5eS dga Aot a5 3as gl eda b sl L jeSl dgallisan dll Hladiid e

DL g 50 50 e 53l il oot it Gl ) LAY ¢ g LAl g8 Al 5o B Al Bl g Jpaed ) el Al s Vo B ol sl aB Y e
Al eSH cilasall o (3 all s 13 (a5 B Y ¢ Ll Alay e — Ledsan gl @Iy 8 Loy — sl AL e Ll oY 5 colyall lilans (g ol

il VT 3 ey 28 Y cdgllall Ailaall il Aeband) Gkl e iday <l 100 i doar 53 gl Y (B g ol e san g Caylaplag Jladind (o SUI 2y o
Al clesall g e Y (s

Al g2 Y Gl s Gash e i ¥ dra sl 6 a5 A e el Ciatl Ga¥) iy Sl ol dlastiul sk ce a1 dpa il f e B e
Adiae &)l S G )

by el ) Load 5o gsan gl Jagin ) olld 5o 8y o mhans e daghuall A Al gl e € SIS AR e (Sl dsan gl cun f e ciat e
Dl ) pall Glad) s dpad

Aaads Gl G B sl A KLY Bran gl S B Y e
el aold 3 gt AN LYY -
Ao I 1l S st Sy 3la S el iy o i o L aan 5l (S U ST -
Al sl Bl gl x38 (5 g A SLYT -

B A Gl Jemge o (045 Ayl ) By 3Lk 2 g0 (5SS gech ol el (e ST e el 2y e Ban 5l QS Gt (Gl el g (o6 iy (s e
Apaddl) allall ) Al e clerall (3 Al sl () A8l el sal) oo

Lo o8 g AN Al 5yl g e glaally g gl QLT () palall Jlae b Cileland) (o 5 allay 4t ilelendl ol 35 3 gl JS LY ol Jleel 208 sl maaty @
pad 3l ALY Y ga B oA el Aikala A5 ey LgaS 5 313 deland)

Glaill Jsa il piad e
Ao clla) il 5 delondl da st ) gay laaslad g 55 cdados o8 Ailead) 2oy Y15 ST 8 Y 5 olial 3 S0l il L (g U
Aebandl ¢y 5 denty 3 GASY il digie Al Ay Y1 g LY of (e B -
Aelondl i go pa A3l 5 gy Alia o 3y Y1 g Bl dll DY) CBage 5SS AN -
SE et ccme ol e BIA (el g cisanall o) Jall g AAe Y] (B Qe e Lhe ) U Sl 5ol Yl apen 0585 G iy -
a1 alatinls de Lol (o i e 5 s delandl Slea Lo 2 3all el aladi e S -

clleal (M gat b s das gl da i N sog a8 @l Qi 5 Jalall S 55 S g «ISael £als o3 5l s Joat o Lol (g ) SLYY i daison ) (S ol @
LaadiS ff lShiaaly | pall Blad) i oy il

A il Iy 8 GEAYY o 5 sas sl S i DY) e Guadd o8 e SE G )l 0555 plid iy o

Gy bl 8 Gl iy g a5 38 63 5S 8 gl Bas gl Jand Lavind Jalall o€ 53 gl sa ) 0 e g A Jillug oty 8Y e

18



19



URL: http://www.toa.jp/
“ TOA Corporation 533-06-257-70

N\




