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Thank you for purchasing TOA’'s Long Range Array Speaker.
Please carefully follow the instructions in this manual to ensure long, trouble-free use of your equipment.



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.

When Installing the Speaker

Refer all installation work to the dealer from
whom the speaker was purchased. Installation for
flying requires extensive technical knowledge and
experience. The speaker may fall off if incorrectly
installed, resulting in possible personal injury.

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

When installing the speaker in the snowy area, take
appropriate measures to prevent snow from lying
on the speaker. If the snow lies on the speaker, the
speaker may fall, causing personal injuries.

Owing to the speaker’s size and weight, be sure
that at least two persons are available to install the
speaker. Failure to do so could result in personal
injury.

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

Use nuts and bolts that are appropriate for the
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 speaker in locations exposed to

constant vibration. The mounting bracket can be
damaged by excessive vibration, potentially causing
the speaker to fall, which could result in personal

injury.

/\ CAUTION

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

When Installing the Speaker

* When unpacking or moving the speaker, be sure
to handle it with two or more persons. Falling or
dropping the speaker may cause personal injury
and/or property damage.

» Avoid touching the speaker’s sharp metal edge to
prevent injury.

When the Speaker is in Use

» Do not place heavy objects on the speaker 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 speaker for an extended period
of time with the sound distorting. Doing so may
cause the connected speakers to heat, resulting in
a fire.

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

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



2. GENERAL DESCRIPTION

TOA's HA-2120EN and HA-2240EN Long Range Array Speakers employ a modular configuration with high-
performance horn speakers arranged along the same line. These speakers provide excellent long-distance
audio coverage and intelligibility when used in sound reinforcement applications.

Both the HA-2120EN and HA-2240EN are fully certified as being in compliance with European Standard EN

54-24:2008.

3. FEATURES

» Each horn speaker driver section employs a large-diameter ring diaphragm for richer low-to-midrange sound
reproduction and excellent high-frequency sound capability.
» High-powered magnetic circuitry coupled with an optimized horn loading design helps realize output sound

pressure levels of the highest rating.

* Abuilt-in high-pass filter limits low-frequency output to minimize the potential for damage to the speaker.

» This speaker’s highly directional characteristics of narrow directive vertical angle and wide horizontal angle,
as well as its excellent long-distance audio transmission capability are all products of its impressive array

design.
Lightweight and compact design makes it easy to mount these array speakers to wall surfaces, pillars and

poles.
Waterproof, corrosion-resistant construction, ensuring excellent durability in permanent installation outdoor

environments.

4. INSTALLATION PRECAUTIONS

» TOA's optional dedicated brackets will be required when mounting these array speakers on wall surfaces. For
installation and mounting instructions, please read the instruction manual supplied with the brackets.

Speaker Dedicated Brackets [Installation Example]
HA-2120EN |1 set of YS-1100A (2 pieces per set). Note: HA-2240EN shown.
(2 of the same bracket used.) s
HA-2240EN |2 sets of YS-1100A (2 pieces per set). ~9 o
(3 of the same bracket used. 1 piece unused.) YS—1100A (*3) peaker
« In outdoor applications, be sure that the speaker is installed (Option) —
with its cable in the lowest possible position, nearest the o
ground, since the speaker’s drainage hole is also located on TR f— —
the cable end of the speaker.
» Be sure that speaker cables are well-secured to a mounting —
section close to the unit. Long cables left hanging could 3
eventually be the cause of disconnections or other related TR ——
problems.
* Mount the speaker with its front surface positioned ——
perpendicular to the ground or facing downward. Failure to do 5
so could cause a drastic reduction in the effectiveness of the 1 —

drainage holes, possibly resulting in speaker failure.
Speaker cable



5. APPEARANCE

[HA-2120EN] Unit: mm (in)

(30%) Unit fixing nut

*For reference only

Nuts and hardware
Speaker mounting bolts

[HA-2120EN]

[HA-2240EN] Top View

® Unit fixing nut
® Speaker mounting bolts for M10
e Nuts and hardware
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$6.3 mm Front View Speaker
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Side View Rear View

(x1) Wiring Precaution
Cut off or securely insulate any excess wires. Failure to do so could cause
short circuits that might result in failures of the speaker or connected amplifier.



[HA-2240EN]
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(1) Wiring Precaution

Cut off or securely insulate any excess wires. Failure to

do so could cause short circuits that might result in failures
of the speaker or connected amplifier.



6. WIRING DIAGRAM

[HA-2120EN]

Connect one of three wires.

Terminal box

[HA-2240EN]

Earth
oo o-o| HOT

~—P Blue ___,

(==l
s | White (COM) |
~_D

Connect one of three wires.

Blue __.

Thermal fuse
(84°C or 183.2°F)

Terminal box

1Black | 1
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Notes

| Red i
White (COM)

Earth
{o-o o-o|HOT
o500l COM

Thermal fuse
(84°C or 183.2°F)

Colors | Impedance | 100V line | 70 V line
Red 42 Q) - 120 W
Black 83Q 120 W 60 W
Blue 170 Q 60 W -
White COM

Colors | Impedance | 100 Vline | 70 V line
Red 21Q - 240 W
Black 42 Q 240 W 120 W
Blue 83 Q 120 W -

White COM

+ After connecting the speaker cables, be sure that all connections are firmly insulated with insulation tape or
the like. (Be sure that all unused cables are also insulated as well.)
» Speaker cables must be waterproofed with adhesive electrical tape.




7. MOUNTING THE DEDICATED BRACKETS

Step 1. Remove all nuts and related hardware attached to the speaker mounting bolts.

" AWARNING ‘

Check to confirm that the unit fixing nuts have Removei Unit fixing nut
not become loose. Also, do not loosen them in |

any way. If they are loosened, the speaker could __:I_H—E]EH

potentially fall, resulting in personal injury.
. J

Nut for M10 Plain washer for M10

Nut for M10 Plain washer for M10
Spring washer for M10

Step 2. Attach the dedicated bracket to the speaker mounting bolts and mount the speaker using the nuts
removed in Step 1.

[ ) Plain washer for M10 ]
A WARN I N G Speaker mounting bolt g

Plain washer for M10

Be sure that both of the two nuts (M10) are firmly
attached to each bolt for double nut security. Not | Spring washer for M10
doing so could result in loosening of the bolts and '
possibly falling speakers, which could potentially
cause personal injury.

. Y,
@ / = Dedicated bracket

I
Recommended tightening torque: 19.6N-m (200kgf-cm)

Unit fixing nut

8. EQUALIZATION USING EQUALIZER

Frequency response shall fit the EN 54-24 limit, use the equalizer set according to the table to satisfy the EN
54-24 requirement.

Note

Other frequencies are set to 0 dB.

[HA-2120EN]
EQ set 1 2 3 4
Type PEQ PEQ PEQ PEQ
Freq 730 1600 5500 10300
Gain 3 -10 10 8
Q 1.414 1.414 2.871 2.871
[HA-2240EN]
EQ set 1 2 3 4
Type PEQ PEQ PEQ PEQ
Freq 800 1600 5200 10000
Gain 3 -10 12 10
Q 2.871 1.414 2.871 1.414




9. WIRING
9.1. When No Bridge Connection is Required

Connect the amplifier cable (cable from amplifier) and speaker cable to the ceramic terminal in the terminal box.
In advance of the cable connection, remove 2 screws fixing the terminal box’s cover plate to detach it.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Strip the amplifier cable jacket
as shown at right.

Run the amplifier cable through
the cable gland (gray).

Connect the amplifier cable
according to the polarity
indication at the ceramic
terminal.

Run the speaker cable through
the cable gland (black).

Connect the speaker cable

according to the polarity
indication at the ceramic
terminal.

Note

Cut off or securely insulate any
excess wires.

Failure to do so could cause
short circuits that might result
in failures of the speaker or
connected amplifier.

Secure the terminal box to
the ceiling or wall with screws
using the 2 mounting screw
knockouts in the terminal box.
Then, secure the detached
terminal box’s cover plate with
screws.

Note

2

From amplifier

Cable gland (gray)

3 Amplifier cable

I HOT
L (Earth)

[Cable end treatment]

1§f

L

55 mm (2.17")

Terminal box

To speaker

Cable gland (black)

Thermal fuse

5 HOT

Speaker cable

Ceramic terminal (3-pole)

Ceramic terminal (2-pole)

Screws for mounting the terminal box to the ceiling or wall are not supplied.
Use screws that are appropriate for the ceiling’s or wall’'s material and structure.

9.2. When Bridge Connection is Required

Punch out the knockout in the terminal box, attach
the cable gland (option) there, then make cable
connections to the next speakers in the same way

as described in Steps 1 through 3 above.

i~

(Earth)

Amplifier cable

Next speaker cable

Ceramic terminal (3-pole)




10. SPECIFICATIONS
10.1. HA-2120EN

Standards Certified to the European Standard EN 54-24: 2008

Loudspeaker for voice alarm systems for fire detection and fire
alarm systems

DoP Number: 23-104

In compliance with the British Standard BS-5839-8: 2008

Rated Input 120 W
Rated Impedance 100 V line: 83 Q (120 W), 170 Q (60 W)
70 Vline: 42 Q (120 W), 83 Q (60 W)
Sensitivity 113 dB (1 W, 1 m) (500 Hz — 5 kHz, IEC 60268-5)
Max. SPL 133 dB (120 W, 1 m) (500 Hz — 5 kHz, IEC 60268-5)

Frequency Response 500 Hz — 4.3 kHz (=10 dB)
290 Hz — 8 kHz (-20 dB)

Speakers Component Horn speaker unit x 3
Operating Temperature —20 to +55 °C (-4 to +131 °F)
Dust/Water Protection IP66
EN 54-24
Sensitivity 91dB (1 W, 4 m)
Max. SPL 110 dB (120 W, 4 m)
Coverage Angle Horizontal: 200° (500 Hz), 120° (1 kHz), 65° (2 kHz), 40° (4 kHz)
(-6 dB) Vertical: 80° (500 Hz), 45° (1 kHz), 20° (2 kHz), 15° (4 kHz)
Environmental Type B (outdoor applications)
Dust/Water IP33C
Protection
Speaker Cable 4-core cabtyre cord 2 m (6.56 ft)
Cable Gland Size: PG 13.5-12 (gray) ... 1
Cable Diameter Range: 12.5 — 6.5 mm (0.49" — 0.26")
Size: PG 13.5 - 08 (black)... 1

Cable Diameter Range: 9 — 4.5 mm (0.35" — 0.18")
Two cable glands are factory-installed.

Input Terminal Ceramic terminal (3-pole), can be bridge-connected ... 1

Ceramic terminal (2-pole) ... 1
Thermal fuse is included.

Applicable Wire Size For Ceramic terminal (3-pole)

Conductor: Solid wire or 7-core wire

No bridge connection: 0.8 — 10 mm? (AWG 18 — 7) for solid wire,
0.8 — 8 mm? (AWG 18 — 8) for 7-core wire

Bridge connection: 0.8 — 2.5 mm? (AWG 18 — 13) for solid wire,
0.8 — 1.5 mm? (AWG 18 — 15) for 7-core wire

Finish Case: FRP, white (RAL 9016 equivalent), paint
Front grille: Aluminum, white (RAL 9016 equivalent), paint
Bolts: Stainless steel

Dimensions 215 (w) x 555 (h) x 309 (d) mm (8.46" x 21.85"x 12.17")
(excluding projection)

Weight 16 kg (35.27 Ib) (unit only)

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

* Accessory
Terminal bOX ........coovveiiiiiiiiiieeeeeeeee e 1

e Optional product
Speaker mounting bracket: YS-1100A



10.2. HA-2240EN

Standards Certified to the European Standard EN 54-24: 2008

Loudspeaker for voice alarm systems for fire detection and fire
alarm systems

DoP Number: 23-104

In compliance with the British Standard BS-5839-8: 2008

Rated Input 240 W
Rated Impedance 100 V line: 42 Q (240 W), 83 Q (120 W)
70 Vline: 21 Q(240W), 42 Q (120 W)
Sensitivity 115dB (1 W, 1 m) (500 Hz — 5 kHz, IEC 60268-5)
Max. SPL 138 dB (240 W, 1 m) (500 Hz — 5 kHz, IEC 60268-5)

Frequency Response 490 Hz — 4.2 kHz (-10 dB)
280 Hz — 8 kHz (—20 dB)

Speakers Component Horn speaker unit x 6
Operating Temperature —20 to +55 °C (—4 to +131 °F)
Dust/Water Protection IP66
EN 54-24
Sensitivity 91dB (1 W, 4 m)
Max. SPL 114 dB (240 W, 4 m)
Coverage Angle Horizontal: 200° (500 Hz), 120° (1 kHz), 65° (2 kHz), 40° (4 kHz)
(-6 dB) Vertical: 40° (500 Hz), 20° (1 kHz), 15° (2 kHz), 15° (4 kHz)
Environmental Type B (outdoor applications)
Dust/Water IP33C
Protection
Speaker Cable 4-core cabtyre cord 2 m (6.56 ft)
Cable Gland Size: PG 13.5-12 (gray) ... 1
Cable Diameter Range: 12.5 - 6.5 mm (0.49" — 0.26")
Size: PG 13.5 - 08 (black)... 1

Cable Diameter Range: 9 — 4.5 mm (0.35" — 0.18")
Two cable glands are factory-installed.

Input Terminal Ceramic terminal (3-pole), can be bridge-connected ... 1

Ceramic terminal (2-pole) ... 1
Thermal fuse is included.

Applicable Wire Size For Ceramic terminal (3-pole)

Conductor: Solid wire or 7-core wire

No bridge connection: 0.8 — 10 mm? (AWG 18 — 7) for solid wire,
0.8 — 8 mm? (AWG 18 — 8) for 7-core wire

Bridge connection: 0.8 — 2.5 mm? (AWG 18 — 13) for solid wire,
0.8 — 1.5 mm? (AWG 18 — 15) for 7-core wire

Finish Case: FRP, white (RAL 9016 equivalent), paint
Front grille: Aluminum, white (RAL 9016 equivalent), paint
Bolts: Stainless steel

Dimensions 215 (w) x 1110 (h) x 309 (d) mm (8.46" x 43.7" x 12.17")
(excluding projection)

Weight 33 kg (72.75 Ib) (unit only)

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

* Accessory
Terminal boX .........coovvviiiiiiiiiceeee e, 1

* Optional product
Speaker mounting bracket: YS-1100A
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