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1 General information 
  
This TWS-Siren series are the market leading high power voice and siren system. Its construction 
provides superior audio quality combined with the highest output to power consumption ratio. 
 
The sirens are suitable for outdoor public warning and general alarm in any climatic conditions. As 
such have our sirens been installed in various places ranging from the snow covered inlands of 
Greenland to the hot and arid desert climate in the Kingdom of Saudi Arabia. 
 
The sirens superior durability has proved itself over and over again with many installations more than 
30 years old - and still running. 
 
We hope that our siren will live up to your expectations and prove itself as the obvious choice for an 
outdoor siren system. 
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2 Attentions and warnings 
 
 
 

ATTENTION: Prior to installing the TWS-Siren unit these instructions must be rea carefully! 
 
 

 
ATTENTION: Installation of the TWS-Siren unit may include heavy machinery and heavy 

lifting. Installation is only to be carried out by qualified and experienced 
personnel! 

 
ATTENTION: The TWS-Siren can produce an audio output that may be harmful to your 

hearing. Proper precautions should be taken and installation is only to be 
carried out by qualified and experienced personnel! 

 
WARNING:  This system includes high voltage electrical wiring. To prevent electric shock 

installation is only to be carried out by qualified and experienced personnel! 
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3 Installation 
 
The installation manual for the TWS-Siren follows a logical progression. This progress is not 
arbitrary! It was developed using information gathered from both manufacturer and field technicians. 
Deviations from any of these procedures are not recommended unless they are in contradiction with 
local codes.  
 
IN ALL INSTANCES, LOCAL CODES TAKES PRECEDENT OVER PROCEDURES OUTLINED 
HEREIN! 
 
It is the responsibility of the installation supervisor / technicians to read this entire manual. The 
installation procedure should not begin until all personnel are familiar with the entire process. The 
overall installation procedure includes the following: 
 

INSTALLATION PROCEDURE 

1 Site selection 

2 Utility mast selection 

3 

Erection of mast: 
 

1. Mast / Siren speaker cluster 
2. Installation of cabinet 
3. Installation of antenna (Optional) 
4. Installation of sun shield (Optional) 
5. Installation of solar panels (Optional) 
6. Grounding 
7. Installation of AC 
8. Installation of batteries 
9. Work site clean up 

4 Confirmation of proper system operation 
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3.1 Site selection 
 

 The site selection for the TWS-Siren series requires careful consideration in order to achieve 
the optimum coverage of the siren station. For a guideline to system planning, sound 
propagation and site selection we direct the user to the Federal Emergency Management 
Agency’s “Outdoor Warning Systems Guide, CPG 1-17” and EN 60849:1998 European 
Norm: “Sound systems for emergency purposes”. 

 
 The location of the siren site should be reviewed for its compatibility with its surroundings 

such as private homes, schools and hospitals.  
 

 The location of the siren site should be reviewed for blocking obstacles such as buildings, 
high noise areas etc., that might reduce the expected coverage of the siren. 

 
 The user is cautioned to consider the use of hearing protection devices for service personnel 

working in close proximity to the speaker cluster. 
 

 Access to the siren site is important from the standpoint of service, maintenance, inspection 
and access to a utility service connect. 

 
 Site locations for radio controlled units should be reviewed for radio reception. 

 
 The location of the mast should be chosen with applicable requirements for the selected 

foundation.  
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3.2 Utility mast selection 
 
The following parameters are important when selecting a utility mast for the TWS-Siren: 
 

1. Dimensioning weight of siren equipment (Please refer to TWS-Siren series datasheets) 
 

2. Dimensioning wind load of siren equipment (Please refer to TWS-Siren series datasheets) 
and other components such as solar panels and sunshield. 
 

3. Audible siren sound output related to surrounding buildings etc. It is important to ensure that 
siren sound output is not blocked by major obstacles such as buildings etc. 
 

4. Audible siren sound output related to distance to the listener. Siren output should not surpass 
120 dB at the location of the listener (Please refer to BS EN 60849:1998). 
 

5. Accessibility during service. Should mast be equipped with service platform or other features 
in order to facilitate service and maintenance of the siren 
 

6. Braked for optional siren equipment should be manufactured with the same quality as the 
mast. NOTE that siren equipment should be mounted without stress or tension load. 
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3.3 Erection of mast 
 

ATTENTION: This installation manual address procedures applicable to HSS Engineering 
standard 12 meter steel utility masts (TWS-FSM-12). Procedures for other 
types of poles are not addressed in this document. The information 
presented, however, provides the necessary data and guidelines for a 
successful installation regardless of pole type / material. In all instances, local 
codes take precedence over procedures outlined herein! 

 

3.3.1 Mast / Siren speaker cluster 
 

1. Sling or cradle the utility pole in a safe manner so that the pole top is 50 cm – 100 cm off the 
ground. This will allow the speaker assembly to clear the ground when installed. 
 

2. Locate the 4 mounting studs on the bottom of the speaker assembly (see Fig. 1). Please be 
aware that studs are placed in an uneven pattern (see Fig. 2). 
 

3. Thread a 3/4” hex nut onto each of the mounting studs until there is approx. 20 mm of space 
between the top of the nuts and the bottom of the siren assembly. This space will allow the 
speaker assembly to be leveled once the pole has been set. 
 

4. Install a Ø22 mm flat washer onto each of the mounting studs. 
 

5. Insert the four mounting studs through the mounting holes on the top of the pole top bracket. 
The bottom of the siren assembly should lie flat against the pole top bracket. 
 

6. Install a Ø22 mm flat washer onto each of the mounting studs. 
 

7. Install a Ø22 mm split lock-washer onto each of the mounting studs. 
 

8. Thread a 3/4” hex nut onto each of the mounting studs. Tighten this nut firmly to secure the 
siren assembly to the pole top bracket. 
 

9. At this point the pole should now be set. However, the installer may use their own discretion 
as to whether to mount the electronic cabinet, solar panels (optional), sun shield (optional) 
and antenna (optional) onto the utility pole before the pole is set.  
 

10. When the pole has been set, use the adjustment nuts to adjust the mast until it is level. 
 

11. When the pole has been leveled, use the adjustment nuts on speaker cluster to adjust this 
into level. 
 

12. Install grounding (for example grounding rod) as specified by local codes and connect both 
copper wires (from mast and electronic cabinet) hereto. 
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PARTS INCLUDED WITH SIREN SPEAKER CLUSTER 

Part Quantity 

TWS-Siren speaker cluster 1 

Washer Ø22 mm 8 

Lock washer Ø22 mm 4 

Hex nut 3/4” – 10 8 

6 x 2 pair (Red / black) 2.5 mm2 speaker cable, 15 meters  1 
 

 
Figure 1 - Mounting of siren speaker cluster 

 
Figure 2 - Dimensions mounting bolts siren speaker cluster base plate 

 
 



 

Manufactures and customizes GIANT VOICE® and ® Warning Systems  
 

HSS Engineering A/S • Laegaardsvej 12 • 8520 Lystrup • Denmark • Tel + 45 70 22 88 44 
VAT no. 21 82 26 71 • www.hss.dk • e-mail: info@hss.dk 

 

INSTALLATION OPERATION AND TROUBLESHOOTING MANUAL  TWS-SIREN SERIES_RF 
Template Rev. 04-03-2022    Page 10 of 49 

ATTENTION: Due to the total weight of the installation, do not lift in either the siren speaker 
cluster or the siren cabinet. This can create cracks and damages on the siren 
system.  

 
 

3.3.2 Installation of cabinet 
 

1. It is necessary for the installer to remember that two factors should determine the optimum 
mounting location; the desired distance of the mounted cabinet to the ground (typically 100 
cm to 200 cm as measured from the bottom of the cabinet) and available speaker wire length 
(speaker assemblies are provided with a minimum of 15 meters of speaker cable as 
measured from the bottom of the speaker assembly).  
 

2. After the mounting location has been determined, install the mounting brackets supplied with 
the mast with a c-c distance of 810 mm. 
 

3. Mount cabinet sun shield (optional, see note 3.3.5) loosely on the M8 bolts supplied with the 
cabinet mounting bracket.  
 

4. Mount the cabinet onto the M8 bolts supplied with the mounting bracket using the threaded 
M8 entries on the back of the cabinet. Tighten firmly.  
 

5. Use the M8 threaded entry on the side of the cabinet to install grounding. 
 

6. If local codes require so a rigid steel conduit can be installed and necessary couplings from 
the speaker clusters 1” conduit adapter to the Ø25 mm speaker cable entry on the siren 
cabinet. The first section of conduit may be installed onto the speaker’s base casting prior to 
mounting the speaker to the pole top. At the option of the user, conduit unions may be used 
between the first section of conduit and the speaker base casting and at the speaker cable 
conduit entrance to the siren cabinet.  
 

7. Batteries for the system should not be installed until the siren station is set in place!!! 
 

8. Batteries should not be connected to the system until AC power (or solar power if equipped) 
is available to the system to operate the system’s battery charger. 
 

9. AC power should be connected direct to a main power supply to receive an optimal current 
 
 
 
 

ATTENTION: Erect the siren cabinet away from the sun to avoid heat buildup inside the 
cabinet. The heat from direct sun can damage the electronics.  
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PARTS INCLUDED WITH SIREN CABINET 

Part Quantity 

TWS-Siren cabinet 1 

Cable gland Ø25 mm for speaker cable entry 1 

Cable gland Ø20 mm for other cable entries (AC, communication cable, ETC.) 3 

Battery jumper cable 1 

Tube of NYOGEL® for corrosion protection of battery terminals 1 
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Item Description 

1 Turn locks 

2 Flange for pad locks 

3 Mounting threads (M8) 

4 Cable entries 

5 Passive ventilation air intake / outlets 

6 Mounting thread for ground (M8) 
 
  

 
1 
1 

 
2 

 3 

 4 

 5  5 

 3 

 3 

 3 
 

1 
1 

 
1 
1 

 6 
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ATTENTION: To ensure proper airflow at battery compartment make sure that air intake 
and outlet are not blocked. 

 
 

ATTENTION: Due to the weight of the amplifier panel, the electronic cabinet must be 
transported in an upright fashion to prevent distortion of the amplifier panel. 

 
 

ATTENTION: Batteries for the system should not be installed until the siren station is set in 
place, otherwise some leakage of the battery fluid may occur. Batteries 
should not be connected to the system until AC power (or solar power is 
equipped) is available to the system to operate the systems battery charger. 

 
ATTENTION: Reliable AC installation should be selected to avoid damages on the 

batteries. 
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3.3.3 Installation of antenna (Optional) 
 
 

          
Figure 3 - Omnidirectional antenna 

 

PARTS INCLUDED WITH SIREN CABINET 

Item Part Quantity 

1 
Antenna  
NOTE: Frequency to be specified at order 

1 

2 Antenna bracket 1 

3 Steel tube clamp 40 – 60 mm 2 

 15 meter TWS-COAX400 with connectors 1 
 
  

 1 

 
2 

 
3 
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The proper antenna bracket mounting location is determined by several considerations.  
 

1. The antenna bracket should be positioned as high on the utility pole as is possible. 
However, under no circumstances should the top of the antenna be any closer than 1 meter 
from the base of the siren speaker cluster (see Fig 4) 
 

2. Ensure proper grounding of antenna 
 

3.  The antenna cable provided by the factory is a 15 meters TWS-COAX400 coax cable 
 

4. The antenna MUST be mounted on the side of the utility pole that faces the transmitter (see 
Figure 5) 
 

5. Refer to the installation sheet included with your antenna kit for further information regarding 
cable connections and antenna trimming 

 
Figure 4 - Antenna mounting orientation 

 
ATTENTION: Installation must be in compliance with all FCC regulations or local equivalent 

authority. 
 

 
ATTENTION: Frequency must be specified at order. 
 
 

 
ATTENTION: Antenna cable should be fixed with stainless cable tie. 
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3.3.4 Installation of solar panels (Optional) 
 

 
 

DETERMINING SOLAR PANEL MOUNTING ANGLE 

1 Determine the latitude of your location 

2 Find your latitude on the table below and not the corresponding tilt angle 

3 

Locate your tilt angle in the table on the next side. For every tilt angle, there is a 
corresponding “Dimension A”. “Dimension A” represents the distance from the bottom of 
the upper mounting bracket to the bottom of the lower mounting bracket. 
 
EXAMPLE 1: EXAMPLE 2: 
Location latitude is 30º Location latitude is 7º 
80º - 30º = 50º tilt angle 7º = 75º tilt angle 
50º tilt angle = 33.60” Dimension A 75º tilt angle = 15.54” Dimension A 
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LATITUDE TILT ANGLE 

0º to 9º 75º = Tilt angle 

10º to 20º 85º minus latitude = Tilt angle 

21º to 45º 80º minus latitude = Tilt angle 

46º to 65º 75º minus latitude = Tilt angle 

66º to 75º 10º minus latitude = Tilt angle 
 

TILT 
ANGLE 

DIMENSION A 
(INCHES) 

TILT 
ANGLE 

DIMENSION A 
(INCHES) 

TILT 
ANGLE 

DIMENSION A 
(INCHES) 

10 50.49 32 43.71 54 30.93 

11 50.34 33 43.24 55 30.24 

12 50.16 34 42.77 56 29.54 

13 49.97 35 42.28 57 28.84 

14 49.77 36 41.78 58 28.13 

15 49.55 37 41.26 59 27.41 

16 49.32 38 40.74 60 26.69 

17 49.08 39 40.20 61 25.96 

18 48.82 40 39.65 62 25.23 

19 48.54 41 39.10 63 24.50 

20 48.25 42 38.53 64 23.76 

21 47.95 43 37.95 65 23.01 

22 47.63 44 37.36 66 22.27 

23 47.30 45 36.75 67 21.52 

24 46.95 46 36.14 68 20.77 

25 46.59 47 35.52 69 20.02 

26 46.22 48 34.89 70 19.27 

27 45.83 49 34.25 71 18.52 

28 45.43 50 33.60 72 17.77 

29 45.02 51 32.95 73 17.02 

30 44.60 52 32.28 74 16.28 

31 44.16 53 31.61 75 15.54 
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3.3.5 Installation of Sun shield (Optional) 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

PARTS INCLUDED WITH SUN SHIELD SET 

Part Quantity 

Backplate 1 

Top plate  1 

Right side plate 1 

Left side plate 1 

Mounting bolts SET 

Spacer between siren cabinet and sun shield 4 
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Item Description 

1 Distance from C-C mounting braced to top of sun shield (301 mm) 

2 Spacer between sun shield and siren cabinet 

3 Direction away from direct sunlight 
 
 
 

ATTENTION: Sun shield is mounted on the same bracket as the siren cabinet. 
 
 

 
ATTENTION: Front of siren cabinet must be facing away from direct sunlight. 
 
 

 
ATTENTION: Spacer must be placed between the siren cabinet and the sun shield. 
 
 

 
 
 
 
 
 
 
 

  1 

 2 

3 

3 
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4 Electrical connection 
 

4.1 Siren cabinet backplate 
 

 
Figure 5 – Position of components 

 
Item Description 

1 AC charger 

2 ON / OFF switch 

3 AC interface board 

4 AC lightning arrestor 

5 Solar regulator (only with solar option) 

6 Free slot for optional print board 

7 Free slot for optional print board 

8 Free slot for optional aux print board 
 
  

 
 1 

 
  2 

 
 3 

 
 4 

 
 5 

 6    7   8 
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4.2 AC inlet board connections 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

         Figure 7 – AC inlet board 

Item Description 

1 Output for lightning arrestor 115 / 230 VAC 

2 Input 115 / 230 VAC 

3 Outlet to battery charger 

4 24 V power feedback C2030 

5 Ac control signal 

6 Charger inlet 

7 Solar indlet 

8 Outlet to battery 
 

ATTENTION: Prior to connecting cables please ensure that the system is switched off 
completely! 

 
 

WARNING: To prevent electric shock do not remove top or bottom covers. No user 
serviceable parts inside. Refer serving to certified Giant Voice® service 
personnel. 

 
WARNING: During operation there is hazard of high voltage (100 V) from speaker cable 

connection. To prevent electric shock installation is only to be carried out by 
qualified personnel. 

 7  8 

 6 

 4 

 5 

 2 

 1 

 3 
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4.3 Batteries 
 
Do NOT short-circuit the batteries   
 
The batteries are held in place by 150 cm velcro double overlapping  
 
Connect the two batteries with wire link jumper  
 
First connect the red cable to the left battery  
 
Then connect the black cable to the right battery 
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4.4 Speaker cable connection – Amplifiers 
 
The standard TWS speaker consists of 6 pairs of cable, and each set consist of a red and a black 
wire cable. 
 
This cable has 6 BLACK wires numbered 1 to 6 and 6 RED wires numbered 1 to 6. 
 
In systems with unused wires, dress the unused wires so they are out of the way. Do not cut these 
wires, as they can be used to support future upgrades of the siren i.e. going from 4 to 5 speaker 
cells.  
 
The following procedure provides the information necessary for successfully connecting the siren 
harness wires to their designated amplifiers. Depending upon the distance between the siren base 
and the electronic cabinet, there will be varying lengths of wire remaining in the cabinet. It is the 
installers responsibility to properly trim and dress these wires in a fashion that not only leaves the 
wires organized, but also includes a service loop of suitable length. 
 

PROCEDURE FOR SPEAKER CABLE INSTALLATION 

1 Locate the siren wiring harness where it enters the electronic cabinet. 

2 
Locate the BLACK and RED wires marked 1 on their insulation.  
These wires are designated for connection to siren amplifier 1. 

3 Route these wires through the cabinet’s wire loom and connect to amp 1  

4 Repeat steps 2 and 3, substituting the appropriate number for all remaining amplifiers. 

5 Ensure that speaker cable loop is trimmed, fixated and organized. 
 
 

ATTENTION: Only one cable should be installed per screw terminal! 
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5 Service and troubleshooting 
 

5.1 Siren speaker cluster 
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Figure 6 - Station wiring diagram (Designations) 
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Figure 7 - Station wiring diagram (Voltages) 
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5.2 Station components defined 
 
Control Board - This component (located on the inside of the siren cabinet door) controls the key 
functions of the TWS-Siren series system including: 
 

 Tone generation remote activation 
 Event timing rotor control 
 Remote station status reporting* (encoding) local control 
 System diagnostics (incl. SI TEST®) 

 
The control board contains a microphone jack (Optional) for public address and a serial port to allow 
connection of our Siren Diagnostic Programming Tool Software (hereafter referred to as SDPTS) to 
the remote station. The control board is also the location of the diagnostic LED’s. 
 
Siren amps - These components (located on the inside of the siren cabinet door) receive the desired 
tone or message generated by the control board, amplify it and deliver it to the siren driver. 
 
Siren driver - This component (located in the speaker assembly) produces the desired audible tone 
or voice message. 
 
Radio or landline board (Optional) - This component (located on the inside of the siren cabinet 
door) receives signals from either the antenna or landline and delivers them to the control board for 
processing. Through the use of the included radio, the station is also capable of transmitting status 
information back to the control center. 
 
Motherboard - This component (located on the inside of the siren cabinet door) distributes battery 
voltage and signals to all system components that require this voltage. The motherboard is fused 
@10 amps to protect all connected components EXCEPT for the siren amplifiers and the rotor (they 
contain their own fuse). The Motherboard also distributes signals between the amplifiers and the 
control board. 
AC battery charger - This component (located on the of the lower part of siren cabinet backplate) 
uses 110 / 220 VAC single-phase service to maintain the stations batteries at their proper voltages. 
 
Solar regulator (Optional) - This component (located in the middle of the siren cabinet backplate) 
uses electrical energy collected by a pole-mounted solar panel to maintain the station batteries at 
their proper voltages. 
 
Auxiliary control status board (Optional) - This component (located on the right inside of the siren 
cabinet backplate) is wired to remote switches to facilitate remote operation of a specific siren station. 
 
Auxiliary input control (Optional) - This component (located on the right inside of the siren cabinet 
backplate) is wired to remote switches to facilitate limited remote operation of a siren station. In 
contrast to the auxiliary control status board, the auxiliary input control board does not offer feedback 
capabilities and is limited to the following remote activation commands: 
 

 All siren tones 
 Cancel 
 SI TEST® 
 Digital Voice Messages 1 thru 4 
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Batteries - These components (located on the inside of the lower part of the siren cabinet) provide 
the 28 VDC necessary for the system to operate. 
 
Battery switch - This component (located on the left side of the siren cabinet backplate) allows all 
system batteries to be completely disconnected from the system.  
 
Antenna poly phaser (Optional) - This component suppresses high-voltage (static) charges that 
could be present on the antenna. 
 
Antenna (Optional) - This component (located on the utility pole) is capable of either receiving 
signals broadcast from the control center (one-way) or can both transmit and receive signals to and 
from the control center (two-way), depending how the system was ordered. 
 
Solar panel (Optional) - This component (located on the utility pole) collects solar energy, converts 
it to electrical energy and delivers it to the Solar Regulator to maintain the station batteries at their 
proper voltage. 
 
Strobe control board (Optional) - This component (located on the siren cabinet backplate) is a 
user-defined device that controls a pole-mounted strobe light. This light can be configured to activate 
during specific conditions (example: when any tone or message is generated). 
 
Intrusion alarm - This sensor (located on the door jam of the siren cabinet door) detects the opening 
of the siren cabinet door. If the station is equipped with this option, the alarm is configured to transmit 
a signal back to the control center. 
 
Paging interface (Optional) - This component (located on the siren cabinet backplate) is a user-
defined device that serves as an interface between the siren cabinet and an existing, in-house public 
address system. This board has an output relay with a 1 amp rated closure that can be used for a 
“Push To Talk” function. 
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6 System operations 
 

6.1 Remote operations 
 
Remote operation of a TWS-Siren series siren involves transmitting signals from the control center 
to the desired station. This is accomplished by using either an encoder and transmitter or, if the 
station is so equipped, using an auxiliary control status board that has been wired to 
switches/controls at the control center. Remote operation is beyond the scope of this document and 
will therefore not be addressed. If your system is equipped with an encoder, please refer to the 
encoder operating manual for information regarding remote operation. If your station has been wired 
to use the auxiliary control status board, refer to the reference materials provided by the electrical 
engineer or installer. 
 

6.2 Local operations 
 
Local operation is accomplished through the control panel on the front of the station cabinet. The 
functions of these controls are as follows: 
 

CANCEL 
Abruptly stops siren tones without the normal “ramp down” found in 
several tones. Helpful in the event of an accidental tone activation 

WAIL Produces a slow rise and fall tone 

ATTACK 
Produces a faster rise and fall tone (used for designated Civil Defense 
National Attack tone) 

ALERT A steady tone (Civil Defense alert) 

WHOOP A repetitive rise-only tone 

HI-LO An alternating two-tone sound 

AIRHORN A pulsing air horn sound 

SI-TEST® Initiates SI TEST® tone and the optional diagnostic SI TEST® routine 

X-MIT CARRIER 
Actuates remote station radio transmitter PTT circuit. When tone squelch 
is used with the transmitter, the transmit function is used when adjusting 
tone squelch modulation 

X-MIT AUDIO 

For use with remote station radio transceiver, causes transmission of 
DTMF tone via RF link for tone modulation adjustment. The transmit tone 
level is adjusted with the transmit audio potentiometer located on the 
controller board (see “Fig. 11: System LED Diagnostic Indicators”) 

X-MIT STATUS 
Transmits station status information and battery Voltage to the control 
center 

DVM TEST 
Activates the Digital Voice Message (DVM) assigned to the test procedure 
in the configuration software 

ROTOR CW No function with TWS siren 

ROTOR CCW No function with TWS siren 
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KEYPAD ARM 

Enables local station operation via keypad. Once 
pressed, the keypad remains active until either  
 

a) another keypad button is pressed, or  
b) 60 seconds have elapsed, whichever comes first.  

The Keypad Arm button must be pressed each time a keypad button is to 
be pressed. Note that the Cancel button is always enabled and does not 
require Keypad Arm to be pressed. 
 

 

 
Figure 8 - Station control panel 

  



 

Manufactures and customizes GIANT VOICE® and ® Warning Systems  
 

HSS Engineering A/S • Laegaardsvej 12 • 8520 Lystrup • Denmark • Tel + 45 70 22 88 44 
VAT no. 21 82 26 71 • www.hss.dk • e-mail: info@hss.dk 

 

INSTALLATION OPERATION AND TROUBLESHOOTING MANUAL  TWS-SIREN SERIES_RF 
Template Rev. 04-03-2022    Page 33 of 49 

7 Understanding station addressing 
 
Every siren station in a given area code has its own, unique “Station Address”. This address allows 
the user to select an individual or a group of stations. As stated elsewhere in this manual, a valid 
station address can be any number from 0000 to 9999. This allows for 10.000 unique addresses; a 
staggering number of stations to keep track of. Although it is logistically impossible to have that many 
stations in a single area code, it does illustrate the importance of a sensible, intuitive numbering 
convention for station addresses. This section will outline two types of conventions Central point 
source: Quadrant, Sector, Radial & Station frequently, warning systems are used to notify the public 
of emergency situations that may occur from a single, centralized location. Typically, siren stations 
would be located throughout a 360° area surrounding this location for a specified distance from the 
source. In this scenario, the central point source convention would be well suited. For illustration 
purposes, assume the siren stations are installed within a 5 mile radius of the Central Point. As such, 
a Quadrant, Sector, Radial & Station numbering convention would allow the selection of any of the 
following: 
 

 any siren station 
 all siren stations 
 any one of four sectors 
 any one of 5 radii within the sectors 

The area of coverage in this system, a circle, is divided into 4 quadrants. Each quadrant is then 
divided into 4 sectors. Each sector is further divided into 5 segments or radii emanating from the 
center of this siren system. 
 
 
 

 
Figure 9 - Central point source divisions 
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In this system, a stations address is structured as follows: 
 

DIGIT ALLOCATION 

1 Quadrant (1 to 4) 

2 Sector (1 to 4) 

3 Radii (1 to 5) 

4 Individual station within a radian 
 
Here are some sample activations to further illustrate this concept. 
 
SAMPLE 1: 
 
A station with address 1354 would be located in: 
 
Quadrant: 1 
Sector: 3 of Quadrant 1 
Radial: 5 
Station: 4 
 
If an operator selects station 1-3-5-4, only that station will be selected, as shown. 
 
 
 

 
Figure 10 - Single station selection 
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SAMPLE 2: 
 
If the activation of a group of remote stations within a whole segment of a radius within a quadrant 
and sector is desired, the fourth digit address is substituted with a “Wild Card”, the “#” pound sign. 
An address selection of 1 - 3 - 4 - # would activate the system as follows: 
 
Quadrant: 1 
Sector: 3 of Quadrant 1 
Radial: 4 
Station: # All stations defined by above 
 
This selection is shown below. 
 
 

 
Figure 11 - Group selection - Radial sector 
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SAMPLE 3: 
 
Selection of an entire sector can be accomplished by using the following address: 
 
Quadrant: 1 
Sector: 3 of Quadrant 1 
Radial: # All radial 1 - 3 
Station: # All stations defined by above 
 
In selecting a sector, the first two digits of the address are set for the sector address, for 
example 1 - 3 (Quadrant 1 - Sector 3). The third and fourth digits are substituted with a # 
(Wild Card). Therefore, the address to select all stations in sector 1-3 is 1 - 3 - # - #.  
 
This selection is represented below. 
 
 

 
Figure 12 - Group selection - Sub sector 
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SAMPLE 4: 
 
The selection of a complete quadrant can be achieved by using the following address: 
 
Quadrant: 1 
Sector: # All sectors of Quadrant 1 
Radial: # All radials in all sectors of Quadrant 1 
Station: # All stations defined by above 
 
When selecting a quadrant, the first digit designates the Quadrant (1). the second, third and 
fourth digits are replaced with Wild Cards (#,#,#). Therefore, the address for selecting all 
stations in quadrant 1 is 1 - # - # - # as illustrated below. 
 
 
 

 
Figure 13 - Group selection - Quadrant 
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SAMPLE 5: 
 
All stations in a system may be accessed by using the Wild Card (#) for all address numbers. 
The address would be # - # - # - #. 
 
Quadrant: # All Quadrants 
Sector: # All sectors of all Quadrant 
Radial: # All radials of all sectors of all Quadrants 
Station: # All stations defined by above 
 
This “All Call” is illustrated as shown. 
 
 
 

 
Figure 14 - Group selection - All call 
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GOVERNMENTAL: COUNTY, CITY & STATION 
 
For this next type of address structure, assume that the siren system in question is used primarily 
for tornado warnings throughout a major population center. This center encompasses three counties 
with each county having no more than ten cities. Two cities contain more than 50 high-power voice 
and siren stations. 
 
The following represents a Governmental System 4-digit address configuration, allowing activation 
by “All Call”, county group activations, city group activations and individual station activations: 
 
 
X X X X 
: : : . . . . . . . . . . . : . . . . . . . . . . . Individual Siren Station (00 - 99) 
: : 
: : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . City (0 - 9)* 
: 
: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . County (0 - 9) 
*One digit could also be reserved for unincorporated areas. 
 
 
An address of 2 - 5 - 4 - 5 would indicate the following individual station: 
Siren Station 45, in City 5, in County 2. 
 
The Wild Card (#) permits the use of several different types of group activations.  
Three samples follow: 
 
Sample 1: County Activation (1 - # - # - #) 

All Siren Stations in all Cities in County 1 will be activated by this transmission. 
 
Sample 2:  City Activation (1 - 5 - # - #) 

All Siren Stations in City 5 of County 1 will be activated by this transmission. 
 
Sample 3:  System All Call (# - # - # - #) 

All Siren Stations in all Cities in all Counties will be activated by this transmission. 
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8 Maintenance 
 
Although the TWS-Series siren is of a dependable, solid-state design, periodic activation, field 
inspection and preventive maintenance is recommended to insure the maximum performance of 
each station. 
 

8.1 Frequency of testing and activation 
 
A system of twice-monthly activation and confirmation, combined with a quarterly service and 
preventive maintenance is recommended to help insure the successful performance of a station. 
Increasing the frequency of testing will support and improve a station’s test record. 
 
Stations located in environmentally adverse locations will require inspection and preventive 
maintenance at more frequent intervals than just discussed. 
 
IMPORTANT!  
STATIONS SHOULD ALWAYS BE INSPECTED IMMEDIATELY FOLLOWING SEVERE STORMS. 
 
If a station is activated by remote control (landline or radio), the twice-monthly activation should be 
performed using the remote control link. 
 
The twice-monthly activation of a station can be confirmed by several different methods, depending 
upon the options selected with each Whelen system. 
 
Local Site Confirmation 
 
For a basic station activated at the cabinet, or by landline or radio, have an observer confirm that the 
station activated audibly. The observer should report successful as well as failed station tests. 
Station Performance Logs should be maintained. It is important to understand that audible 
confirmation alone is not assurance that the station is operating at 100% power. This requires 
inspecting the station in greater detail. 
 
Stations may be optionally equipped with counters that advance upon radio or tone generator 
activation. These counters do not confirm total operation or the final expected output of an outdoor 
warning device. 
 
If a station is equipped with the “Status Display” option, full power station activation can be visually 
confirmed from outside the siren cabinet. This diagnostic display, located on the right side of the 
cabinet, will indicate the following: 
 
(From left to right) 
 
Red Indicates the presence of AC power (if equipped with an AC Battery Charger) 

Yellow Indicates the presence of DC power at minimum operating level (at least 19VDC) 

Red Indicates partial amplifier / driver function 

Green Indicates full amplifier / driver function 

Red Indicates rotor operation (WPS-4000 systems only) 
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This diagnostic function is enabled by either a full power siren tone activation or by performing a SI 
TEST®. The same information is available on the control board LED numbers 4 - 8. The “Status” 
option is not required for the on-board LED’s to function. 
 
Following activation and observation, the results should be noted in the performance log. Any 
indication of incomplete operation presented by the LED indicators should prompt IMMEDIATE 
service attention. 
 
The system retains diagnostic information until cleared by a specific command. 
 
The diagnostic information stored at the station, if not cleared, will update itself automatically with 
subsequent SI TEST® or siren tone activations. 
 
Remote Monitoring and Confirmation 
 
Stations equipped with the optional Whelen COMM/STAT™ Command and Status monitoring 
control, allow remote monitoring of status as well as confirmation of system activation. 
COMM/STAT™ returns the results of remote station activation (both SI TEST® and siren warning 
mode) in a DTMF encoded format via radio link. 
 
Remote monitoring by RF link eliminates the necessity of physically visiting a station to confirm an 
activation. 
 
Following the activation of a station, a “Status Request” may be sent to that station by DTMF encoded 
radio command. Diagnostic information is then presented to the status encoder at the station, 
converted into DTMF code and transmitted back to the control center, where one of several 
COMM/STAT™ base station products will convert the DTMF code into meaningful information. 
 

8.2 Quarterly maintenance 
 
Developing a quarterly inspection and preventive maintenance program for an outdoor warning 
station requires a thorough understanding of all the elements and expectations of the system. The 
following section provides an overview and basic guideline for quarterly station inspection and 
preventive maintenance program for the sample station. 
 

8.3 Visual siren station physical inspection 
 

• Observe the speaker cluster, siren cabinet and AC Service for any signs of damage or loose 
mounting hardware (Some shrinkage of a newly treated utility pole may occur in the first 
several years following installation, requiring the tightening of mounting hardware. 

• Check all conduit for watertight connection and entrance into the siren cabinet. 
• Inspect the AC Service for damage, blown fuses, degraded (corroded) power connections 

and integrity of the lightning arrestor. 
• Inspect the grounding system for AC Service, Siren Cabinet and pole top equipment. Verify 

connections and acceptability of earth ground. 
• Observe the pole for any shifting and/or leaning. Poles that are not plumb will not properly 

direct alerting sounds. 
• Examine entire station for any signs of vandalism or forced entry. 
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8.3.1 Siren cabinet and components 
 

• Inspect AC outlet, fuse and surge suppression equipment. Examine system for infiltration of 
foreign material(s), rodents, insects or other pests. 

• Inspect and, if necessary, clean all drain holes and vent screens. 
• Inspect battery terminal connections and clean if necessary. Re-apply silicone coating to 

battery terminals if necessary. Observe battery voltage with siren in inactive state (AC power 
must be on to station, otherwise station must be powered up to observe meter). 

• Examine all wiring harnesses for chafing. Verify wiring terminations for tightness and wiring 
connections for proper electrical connections. Replace and correct any corroded or marginal 
connections. Inspect antenna for proper connection. 

 

8.3.2 Speaker assembly and pole top equipment 
 
NOTE: Any examination of pole top equipment should be performed with the station audibly disabled. 
 

• Inspect speaker for blockage by rodents, pests, insects or other foreign material. Clean if 
necessary. Inspect any wiring cables or harnesses for chafing. Inspect the siren driver 
compartment for infiltration of foreign materials, rodents or pests. Clean if necessary. Confirm 
that the driver compartment will allow for water or moisture drainage. Inspect speaker wiring 
connections for any sign of corrosion. 

• Verify tightness of all mounting hardware. 
• Check all wiring terminations and connections. 

 

8.3.3 Station performance testing 
 
NOTE: Depending on local conditions and station options selected, the station may be tested on or 
off line. Off line testing of the station involves disconnecting the speaker drivers from the siren 
amplifiers, so as not to disturb the public when verifying tone generator operation. A complete test 
must, however, include the testing of the siren amplifier operation. This can be accomplished 
inaudibly using the SI TEST® command. 
 
A basic routine, verifying the performance and operation of the sample station previously described, 
would be as follows: 
 

1. Local and remote activation - Activation of each remote station function by local control and 
remote control. With amplifiers on and off line as needed. An examination of each activation 
function will also facilitate a verification of related and subsequent system module activations 
and electrical connections that would be caused by an activation command. Also confirm 
function time outs (ex.: does the alert signal time out at three minutes as per user 
specification?). 
 

2. Response to station address and all call address programming - Control center reception and 
activation on SI TEST® or non-tone activation, for individual station address and all call 
address selection. 
 

3. Public Address - With the station on line, activation of PA for both local and remote control, 
verifying PA audio path and proper set up level of volume. 
 

4. Siren Amplifiers - Inspect for complete operation with speaker drivers (observe LED’s). 
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5. SI TEST® station analysis - Observe and confirm diagnostic status of: 
 

a. AC 
b. DC 
c. Partial amplifier and speaker driver operation (disable one amplifier to confirm this 

test). 
d. Full amplifier and speaker driver operation 
e. NOTE: Verify AC drop out during SI TEST® mode. 

 
6. Battery charger operation 
 

a. Observe for proper charging operation. 
b. Verify AC drop out in PA or SI TEST® mode. 

 
7. Batteries – 
 

a. Verify voltage stability under load. 
b. Perform a load test. 

 
8. Status Encoder – 
 

a. Perform a diagnostic SI TEST® of the station. 
b. Compare status information with observations made locally at the station. 
c. Disable one speaker and verify that the “Full” LED indicator is off. 
d. Disable AC and verify that the “AC” LED indicator is off. 
e. Compare battery voltage return status with observed and measured battery voltage. 

 
9. Transmitter – 
 

a. Check status encoder DTMF tone level modulation with transmitter. 
b. Check transmitter set up. 
c. Verify power output and SWR. 
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The following is a sample form that may be used for quarterly inspection and maintenance. 
 
 

 
Figure 15 - System LED diagnostic indicators 
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Figure 16 - Control board wire colors 
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9 Troubleshooting 
 

PROBLEM SOLUTION 

Audio loss –  
 
If after activating the 
siren there is no audio 
output, perform the 
following procedure 
step by step.  
 
This procedure will 
require a digital 
multimeter  

1. Locate the audio presence LED on the controller board (see “Fig. 11: 
System LED diagnostic indicators”). When audio is present on the 
board, this LED will be on. 
 
2. Activate the WAIL siren tone from the control panel on the siren 
cabinet. Confirm that the audio presence LED is on. If this LED is not 
on or if it turns off quickly, measure the battery voltage. The siren will 
not activate if battery voltage drops below 19 VDC. Be sure to measure 
the battery voltage at the same time you activate the siren. The batteries 
may show a good float voltage while they are not under load, but upon 
activation, the battery voltage may drop below 19 VDC if their capacity 
is low. 
 
Note that when the siren shuts down and the load is removed from the 
batteries, the voltage may rapidly return to 25 VDC or more. If this 
condition is occurring, the batteries will need to be replaced. If the 
voltages are in the normal range, proceed to step 3. 
 
3. Locate connector J17 on the control board. With your multimeter set 
to AC volts, measure across pins 6 and 7 (White with brown stripe and 
white with orange stripe). With the siren tone running, VAC in the range 
from 3 VAC to 6 VAC should be present. If no voltage is present, the 
controller board is probably at faulty. 
NOTE: Confirm that the audio presence LED is on while performing 
these measurements. It indicates that the siren controller is still 
activated. If the specified voltages are present, proceed to step 4. 
 
4. With the siren tone still active, measure across pin 1 (Blue wire) and 
pin 2 (Black with white trace) on each of the siren amplifiers. Between 
3 VAC to 6 VAC should be present at each amplifier. If so, proceed to 
step 5. If no voltage is measured, this is indicitive of a wiring problem 
between the controller board and the siren amplifiers. Check the wiring 
between these components 
 
5. Remove the red siren driver lead from each siren amplifier. Press 
“Cancel” on the control panel and then press “Wail”. Measure across 
the output of each amplifier (White Weco connector) with the siren 
driver disconnected. 70 VAC should be measured. If this voltage level 
is measured, proceed to step 6. If this voltage level is not found and 
between 3 VAC to 6 VAC was measured at the input, proceed to step 
7. 
 
6. Set your meter to measure resistance at its lowest scale. Measure 
across each of the speaker drivers, making sure that at least one wire 
of each driver is removed from the power amplifier (or else the 
transformer in the amp is being measured as well). Each driver should 
have a DC resistance of from 2.5  Ohms to 6 ohms. If a resistance value 
outside of this range is found the driver or cable is probably at faulty. 
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7. Set your meter to measure DC Volts. Connect the negative lead of 
your meter to ground (one of the solid black wires in the multi-position 
connector on the amplifier is a good ground source). With a siren tone 
activated, measure the following wires for the following voltages 
(approximately): 
 
Grey   6 VDC 
Brown   5 VDC 
Solid white (all)  24 VDC 

AC battery charger –  
 
The AC-powered 
battery charger has two 
charging modes: 
Equalization Mode and 
Float Charge Mode. 

The charger is in equalization mode when AC power is first applied; the 
charger will stay in equalization mode until the battery voltage reaches 
approximately 30VDC. Once the battery voltage reaches that point, the 
charger will switch to float voltage mode. In that mode it will charge the 
batteries to the appropriate voltage relative to the temperature of the 
batteries (25 to 29VDC). 

Solar regulator –  
 
The following 
procedure can be 
performed to confirm 
proper operation of the 
solar regulator: 
 

 
 
1. Disconnect the solar panel from the charger. With a DC voltmeter, 
measure the voltage across the wires coming from the solar panel. 
The voltage should be greater than 32 VDC (NOTE: The solar panel 
must be in direct sunlight). 
 
 
2. Reconnect the solar panel to the charger. Monitor the battery 
voltage with the cabinet voltmeter. The float voltage will vary between 
25 to 30 VDC, depending on battery temperature. When the solar 
regulator is charging, the DC LED on the circuit board will be on. 
During normal operation the charger will cycle on and off. 
 
 
LED STATUS MEANING 

Info LED 

Illuminated green Normal operation 

Flashes slowly red* 

System fault 
- too high charging current 
- overload / short circuit 
- overheated 
Together with red LED : 
- too low battery voltage 
Together with green LED : 
- too high battery voltage 

Battery red 
LED 

Flashing quickly* 
Battery empty, low voltage 
Disconnection 
Prewarning, loads still on 

Flashing slowly* 
Deep discharge protection 
active (LVD), loads 
disconnected 
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Battery yellow 
LED 

Illuminates Battery weak, loads are on 

Flashes slowly yellow* 

LVD reconnection setpoint 
has not yet been 
reached, loads still 
disconnected 

Battery green 
LED 

Illuminates Battery good 

Flashes quickly 
green* 

Battery full, charge 
regulation active 

*flashing slowly: 0,4Hz: 4 times in 10 second,  
flashing quickly: 3Hz: 3 times in 1 second 
 
The float voltage will vary with battery temperature. The following is a 
brief description of the normal charging cycle: 
 
If the float voltage for the current temperature of the batteries is 26 
VDC, the regulator will turn on at 26 VDC (LED will come on) and it 
will charge the batteries to 28 VDC. Once the battery voltage reaches 
28 VDC, the regulator will turn off (LED will go off), and the battery 
voltage will be allowed to drop to 26 VDC. The cycle would then 
repeat itself. If the float voltage was 27 VDC, it would cycle from 27 
VDC to 29 VDC. When AC power is applied to the battery charger, the 
following voltages should be measured on the wires coming off the 
charger: 
 
Note: Refer to “Station Wiring Diagram (designations)”  
 

Digital voice  

1. Remove all amplifier fuses. 
 
2. Install an 8 ohm speaker at amplifier audio input connector pins 1 
and 2 (Blue and black with white wires) in the 16 position connector. 
 
3. Select a siren tone by pressing one of the controls on the front panel. 
 
4. If the tone can be heard through the speaker, press the DVM-Test 
control to play the predesigned message. 
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Partial or full 
diagnostic failure 
 
 

This procedure is to be used if the Partial or Full diagnostic LED (located 
on the controller board) indicates that a problem has been detected. A 
Partial indication means that at least one speaker and/or amplifier is 
operational. A Full indication means that all speakers and amplifiers are 
operational.  
 
NOTE: In order for a good Full indicator to be valid, a good partial 
indicator must also be present). 
 
 
1. Connect the SDPTS to the siren station via the com port on the front 
of the siren cabinet control panel. 
 
2. Display the “Status” screen on the SDPTS. 
 
3. Press the SI TEST® control on the front control panel. 
 
4. Each amplifier contains a red LED that is visible on the front of the 
control panel. 
 

Radio –  
 
The radio is the 
communication 
between the siren and 
the control center. In 
the event the radio is 
not working, the control 
center can’t active or 
get feedbacks from the 
siren. 
 

1. In the event the radios display is not on: 
Check if the ”24V to 12V converter” under the radio is providing 
12V DC to the radio. 
If the display is out and the radio is receiving 12V DC – Replace 
the radio. 
 

2. If the ”24V to 12V converter” is not getting 24V DC from the 
motherboard, check the harness and fuse on the motherboard. If 
there is 24V DC, but no 12V DC – Replace the ”24V to 12V 
converter”  
 

3. If the radio is transmitting, but there is no communication to the 
control center – Replace the coax lightning protector and the 
antenna. 

 




