
LRAD® RX 
EQUIPMENT MANUAL 
 
 
 

 
 
 
 

 
 

 
LRAD Corporation 

15378 Avenue of Science 
San Diego, CA 92128 

www.LRADX.com 
 

Manual Part No.: 107690-00 R.01 
Copyright, 2010, LRAD Corporation

http://www.lradx.com/�


LRAD RX  [LRAD CORPORATION] 

 

 

Contents 
 
1.0 Safety Precautions ............................................................................................................... 5 
1.1 Acoustic Volume Levels ....................................................................................................... 6 
1.2 Precautions with Moving Parts ............................................................................................ 9 
2.0 Introduction ......................................................................................................................... 9 
2.1 Purpose and Functions ........................................................................................................ 9 
2.2 Capabilities ........................................................................................................................... 9 
2.3 Performance Characteristics ................................................................................................ 9 
2.4 Description ........................................................................................................................... 9 
2.5 Power and Utility Information ........................................................................................... 10 
2.6 Environmental Information ............................................................................................... 10 
2.7 List of Items Furnished ....................................................................................................... 10 
2.8 Conventions Used in this Manual ...................................................................................... 10 
3.0 Preparation for Use ............................................................................................................ 11 
3.1 Unpacking Instructions ...................................................................................................... 11 
3.2 Mounting the LRAD-RX ...................................................................................................... 12 
3.3 Cable Connections ............................................................................................................. 13 
3.4 Installing the Computer and Peripherals ........................................................................... 15 
3.5 Powering on and Establishing Network Connection ......................................................... 16 
3.6 Performing System Configuration and Tests ..................................................................... 18 
3.6.1 Software Installation ...................................................................................................... 18 
3.6.2 Launching the Application .............................................................................................. 18 
3.6.3 Configuring the LRAD System Connections ................................................................... 19 
3.6.4 Functional Testing .......................................................................................................... 20 
4.0 Hard Stops, Limit Switches and Soft Stops ........................................................................ 24 
4.1 Hard Stops .......................................................................................................................... 24 
4.2 Limit Switches .................................................................................................................... 24 
4.3 Soft Stops ........................................................................................................................... 24 
4.4 Setting the Pan Axis Limit Switches ................................................................................... 25 
5.0 Network Address Configuration ........................................................................................ 26 
6.0 Installation ......................................................................................................................... 30 
6.1 Overview ............................................................................................................................ 30 
6.2 Choosing an Installation Location ...................................................................................... 31 
6.3 Mounting the LRAD-RX ...................................................................................................... 32 
7.0 System Interconnections ................................................................................................... 32 
8.0 Network Devices ................................................................................................................ 33 
8.1 General Description ........................................................................................................... 33 
8.2 PTSS Controller................................................................................................................... 34 
8.3 Axis Video Server ............................................................................................................... 34 
8.4 Barix Audio Server .............................................................................................................. 34 
8.5 LRAD Amps ......................................................................................................................... 35 
8.6 Lantronix Serial Server ....................................................................................................... 35 



LRAD RX  [LRAD CORPORATION] 

 

 

9.0 Operation ........................................................................................................................... 35 
9.1 3000 meters + range .......................................................................................................... 35 
9.2 3000 meters to 1000 meters range ................................................................................... 35 
9.3 1000 meters to 300 meters range ..................................................................................... 36 
9.4 <300 meters range ............................................................................................................. 36 
10.0 Software Operation ........................................................................................................... 36 
10.1 Overview ............................................................................................................................ 36 
10.2 Main Window ..................................................................................................................... 36 
10.3 System Configuration Window .......................................................................................... 38 
10.4 Connect to Drop-Down ...................................................................................................... 39 
10.5 Audio Controls ................................................................................................................... 42 
10.5.1 Recording MP3, WAV or WMA Files .............................................................................. 43 
10.6 Setup .................................................................................................................................. 50 
10.7 Status ................................................................................................................................. 51 
10.8 Pan-Tilt ............................................................................................................................... 53 
10.9 Maxabeam ......................................................................................................................... 53 
10.10 Security ........................................................................................................................... 54 
10.11 Tour ................................................................................................................................ 54 
11.0 Maintenance, Troubleshooting and Servicing ................................................................... 56 
11.1 Preventive Maintenance .................................................................................................... 56 
11.1.1 Fresh Water Wash Down ............................................................................................... 56 
11.1.2 Camera and Maxabeam Window Cleaning .................................................................... 56 
11.1.3 Power Down and Stow when Not in Use ....................................................................... 56 
11.1.4 Camera Nitrogen Purge .................................................................................................. 56 
11.1.5 Cleaning the Head Unit Grill ........................................................................................... 58 
11.1.6 Camera and Maxabeam Boresight Adjustment ............................................................. 58 
12.0 Specifications ..................................................................................................................... 60 
13.0 Technical Support .............................................................................................................. 61 
 
 
 
Figures 
 
Figure 1: LRAD-1000RX SPL vs. Distance ......................................................................................... 6 
Figure 2: LRAD-1000RX Operation Zones ....................................................................................... 8 
Figure 3: LRAD-1000RX Lifting Points ........................................................................................... 12 
Figure 4: LRAD-1000RX Ethernet, Video and Power Connection Locations ................................. 13 
Figure 5: LRAD-1000RX Ethernet and Video Connector Types and Pin Designators ................... 14 
Figure 6: LRAD-1000RX A/C Input Wiring ..................................................................................... 15 
Figure 10: Limit Switches .............................................................................................................. 25 
Figure 11: Limit Switch Adjustment .............................................................................................. 26 
Figure 14: LRAD Mechanical Dimensions ..................................................................................... 30 
Figure 15: LRAD Interconnects...................................................................................................... 32 



LRAD RX  [LRAD CORPORATION] 

 

 

Figure 11: LRAD-RX Internal Network Diagram ............................................................................ 34 
Figure 16: Comparison of Clipped and Normal Audio Tracks ....................................................... 44 
Figure 17: Camera Enclosure with Valve Cover Removed. ........................................................... 57 
Figure 18: Applying Dry Nitrogen.................................................................................................. 57 
Figure 19: Testing Camera Pressurization .................................................................................... 57 
Figure 20: Camera Boresight Adjustment Screws ........................................................................ 58 
Figure 21: Maxabeam Boresight AdjustmentScrews .................................................................... 59 



LRAD RX  [LRAD CORPORATION] 

 

Manual Part No.: 107690-00 R.01 5 

 

1.0 Safety Precautions 

This manual provides installation and operation information, as well as safety information 
regarding the use of the LRAD®-RX product.  Please follow these instructions to ensure safe and 
reliable operation of the product. 
 
The LRAD-1000RX IAHD is capable of producing sound pressure levels that have the potential to 
cause temporary or permanent hearing damage.  Always follow the safety precautions described 
in this manual as well as on the unit’s operator interfaces. 
 
The following conventions apply in this manual.  Please note the warnings and take adequate 
measures to ensure safe operation of the unit. 
 

 Important Safety Instructions. 
 Hearing Protection Required. 
 Risk of electric shock. 

 
1. Read these instructions. 
2. Keep these instructions in a place known to and accessible by the potential operators of the 

LRAD-1000RX.   
3. Heed all warnings contained in this document.  
4. Follow all instructions detailed in this document. 
5. Install in accordance with the instructions contained in this document. 
6. Do not install near any heat sources such as radiators, heat registers, stoves, or other 

apparatus that produce heat. 
7. Do not connect or disconnect any cables to the unit while the primary circuit is live. 
8. Do not defeat the safety purpose of the polarized or grounding-type plug. A polarized plug 

has two blades with one wider than the other.  A grounding type plug has two blades and a 
third grounding prong. 

9. The wide blade or the third prong of the power cord is provided for your safety.  If the 
provided plug does not fit into your outlet, consult an electrician for replacement of the 
obsolete outlet. 

10. Protect the power cord from being treaded upon, excessively bent, creased, or pinched 
particularly at the point where the cable assemblies connect to the apparatus. 

11. Only use attachments/accessories specified by the manufacturer. 
12. Refer all servicing to qualified service personnel. Servicing is required when the LRAD-

1000RX   has been noticeably or substantially damaged in any way, including cord or plug 
damage, seriously dented or breached housings, or if liquid has penetrated the interior of 
the device, or any accessories.   

13. The LRAD-1000RX power cord shall be connected to a main socket outlet with a protective 
ground connection. 

14. Do not block airflow through the air vent screens on the electronics modules. 
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1.1 Acoustic Volume Levels 
The LRAD-1000RX acoustic device is capable of producing high sound pressure levels of 152dB or 
more in order to achieve adequate communications over long distances.  The Sound Pressure 
Levels achieved at full volume at distances of 100m or less may cause hearing damage if people 
are exposed to these for long periods of time.  The following graphic shows the LRAD-1000X’s 
maximum volume levels over distance.  The LRAD-1000RX’s volume decays by approximately 
6dB per doubling of the distance down-range.   
 
The following range chart is color coded to correspond with the Department of Defense’s MIL-
STD-1474D (Noise Limits), which dictates maximum daily exposure durations to various sound 
levels.  Personnel in the RED range should wear hearing protection at all times or should not be 
exposed to output from the LRAD on a daily basis.  Personnel in the YELLOW range should wear 
hearing protection or limit their daily exposure times to the durations listed in the tables that 
follow.  Personnel in the GREEN range may be exposed to the LRAD’s output continuously on a 
daily basis without risking hearing damage. 
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Figure 1: LRAD-1000RX SPL vs. Distance 
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Table 1: Acoustic Exposure Limits 
Max 
Sound 
Level 
(dBSPL)

Time limit 
(minutes)

Distance 
(meters)

Max 
Sound 
Level 
(dBSPL)

Time limit 
(minutes)

Distance 
(meters)

Max 
Sound 
Level 
(dBSPL)

Time limit 
(minutes)

Distance 
(meters)

<80 no limit 4096 92 95 1024 105 4.7 228
80 1440 4096 93 76 912 106 3.8 203
81 1210 3649 94 60 813 107 3 181
82 960 3251 95 48 724 108 2.4 161
83 762 2896 96 38 645 109 1.9 144
84 605 2580 97 30 575 110 1.5 128
85 480 2299 98 24 512 111 1.2 114
86 381 2048 99 19 456 112 0.9 102
87 302 1825 100 15 406 113 0.7 91
88 240 1625 101 12 362 114 0.6 81
89 190 1448 102 9.5 323 115 0.5 72
90 151 1290 103 7.5 287 >115 forbidden 72
91 120 1149 104 6 256  

 
Note:  The safe exposure limits given by MIL-STD-1474D assume long term exposure to the listed 
SPL levels on a daily basis.  Short exposures to SPL levels above 120dB may cause temporary 
hearing loss, therefore the operator of the LRAD must employ and follow specific Rules of 
Engagement which take this risk into account. 
 

 PROTECTION OF NEARBY PERSONNEL:   
Qualified LRAD operators must ensure the device is positioned, aimed and operated in 
a manner so as to avoid exposing nearby personnel and bystanders to excessive levels 
of acoustic energy.   The following guidelines are to be used in conjunction with sound 
judgment: 

 
 Never operate LRAD at maximum power where personnel may be within 75 meters or where 

an acoustically reflective object, e.g. building, wall or bulkhead, is located such that the 
reflected distance to personnel is less than 75 meters. 

 Never point LRAD directly at personnel in the immediate vicinity of the LRAD’s position. 
 Always scan the surrounding area for nearby personnel prior to activating the LRAD’s 

acoustic output. 
 The following diagram shows the relative acoustic power levels in the various zones around 

the LRAD.  The area to the front of the LRAD (RED area), has the highest acoustic power.  The 
areas to the sides of the LRAD (YELLOW areas) are at least10dBA lower in acoustic power 
than the RED area.  The area behind the LRAD (GREEN area) has the lowest acoustic power 
and is 35 to 45dBA quieter than the RED area. 
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Figure 2: LRAD-1000RX Operation Zones 

 
 The guidelines in the above chart apply when the Output Power is in the Maximum and 

Limited settings in the LRAD-RX user interface.  A limited setting reduces the output power 
to 85% or less.  See the software section of this document for more information. 

 
 

 HEARING PROTECTION:  The LRAD is provided with foam earplugs which afford the 
operator of the LRAD enough hearing protection to allow for safe continuous operation 
of the unit.   
 

 WARNING! 
 

UNINTENTIONAL EXPOSURE OF PERSONNEL TO UNSAFE NOISE LEVELS. 
 

TEMPORARY OR PERMANENT LOSS OF HEARING. 
 

OPERATORS SHOULD NOT ATTEMPT TO LISTEN TO THE OUTPUT FROM THE FRONT OF THE 
DEVICE!  HEARING DAMAGE MAY RESULT FROM SUCH ACTION. 

 
The LRAD-1000RX sound projection is very directional.  Operators standing behind the unit hear 
only a small fraction of the sound energy being transmitted.  This can make the operator think 
the LRAD-1000RX is not producing the required output. 
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1.2 Precautions with Moving Parts 
When installing and operating the LRAD-RX, precautions must be taken to ensure that personnel 
are not accidentally hit or caught by the moving parts of the unit.  The keep-out zones in the 
installation section of this manual must be strictly adhered to.  Installers may take additional 
precautions in their installations, including warning sign placement, and installation of physical 
personnel barriers.  The LRAD must be powered down and locked out using the provided local 
kill switch when the unit is being serviced.  

2.0 Introduction 

2.1 Purpose and Functions 
The LRAD-RX is an Acoustic Hailing Device that uses high intensity, directed acoustics to transmit 
intelligible voice communications and alert tones across large distances.  The LRAD-RX can be 
controlled over an IP network in order to aim its acoustic beam at an intended target in order to 
communicate safety instructions or warnings, as well as to deter using high intensity alarm 
tones.  The integrated visual warning device can illuminate targets at night and can produce high 
intensity strobing white light to gain a target’s attention.  The live video from the integrated 
camera may be used to view the target’s responses to the commands and warnings issued by 
the LRAD and therefore to determine whether the target intends to pursue an undesired course 
of action that would require further escalation of force. 
 

2.2 Capabilities 
The LRAD-RX software interface can be used to play back digital audio in mp3 or WAV format.  A 
handheld microphone may also be used for reproducing live spoken messages.  The LRAD’s mp3 
player features a built in “Alert Tone” button that instantly broadcasts a loud, piercing alert 
sound that can be used to gain attention or to cause physical discomfort in a target. 
 

2.3 Performance Characteristics 
The LRAD-RX has the ability to produce a maximum SPL (sound pressure level) of 152dB at one 
meter from the front of the device.  With this high output, clear audible messages can be 
broadcast to targets at ranges of 500 to 1000 meters, depending on weather conditions.  The 
LRAD-RX is capable of broadcasting clear voice messages beyond 3000 meters in ideal 
atmospheric conditions.   

2.4 Description 
The system is a fully integrated acoustic hailer on a mechanically actuated pan/tilt positioner.  
The system’s acoustic array can be accurately positioned along its azimuth and elevation axes 
using a remote interface.  The remote interface features an advanced command set that allows 
for the hailer to be positioned to exact coordinate angles or moved manually using an input 
device such as a joystick.  The live video feed from the integrated camera provides targeting 
information to the operator of the device, while the integrated high intensity light can be used 
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to provide a visual warning to targets.  The remote interface allows the operator to send pre-
recorded messages to the device at user configurable volume settings.  
 

2.5 Power and Utility Information 
The LRAD operates using A/C input power from a 100 to 230VAC power source at 50 or 60Hz.  
The LRAD must be connected to a grounded electrical outlet or hard wired to an appropriate 
grounded power source. 
 

2.6 Environmental Information 
The LRAD is constructed of materials that are designed to survive in a marine environment with 
proper care and maintenance.  A fiberglass head unit body is fitted with 316 stainless steel 
hardware and powdercoated or hard anodized aluminum components.  The main electronics are 
housed in two conductively cooled enclosures located at the rear of the base assembly and at 
the rear of the head unit assembly.  These electronics enclosures are protected against solar 
radiation by shields and are environmentally sealed to prevent water ingress.  For further 
information on environmental specifications for this product, see the Specifications section of 
this manual. 
 

2.7 List of Items Furnished 
 
The shipping crate contains the following items: 
Qty. 1 LRAD-1000RX-AC-GRY Integrated Hailer with preinstalled daylight camera. 
Qty. 1 Preinstalled 12.5 Millon CP Maxabeam Illuminator (optional). 
Qty. 1 ¾”Flexible conduit connector. 
Qty. 10 feet ¾” flexible conduit. 
Qty. 1 Connection kit for main Ethernet connection. 
Qty. 1 Connection kit for analog video out connection. 
Qty. 1 printed manual.  
 
The following items are not provided, as they are to be selected by the customer/installer: 
3/8” Bolts/fasteners for attaching the LRAD-RX to the installation surface. 
Mounting platform or stand with mounting holes for attaching LRAD-RX to installation structure. 
Ethernet cable for connecting to main Ethernet connection. 
Coaxial cable for connecting to analog video out connection. 
Three-conductor power cord for connecting to A/C input. 
PC with Windows XP or equivalent for running LRAD-RX GUI.   

2.8 Conventions Used in this Manual 
Boldface highlights key user interface components.  WARNING, CAUTION, and Note highlight 
statements that identify potential hazards that may occur if this equipment is not used properly. 
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**WARNING** 
Improper use of this product can cause severe bodily injury or damage the equipment. 

 
 
**CAUTION** 
Improper use of this product can damage the equipment. 

 
 
Note: Notes contain important information about the product or procedures for use. 
 

3.0 Preparation for Use 
 
The following steps must be taken to install and operate the LRAD-1000RX: 
• Unpack the unit. 
• Mount the unit on its installation platform (not provided by LRAD Corp.). 
• Connect A/C power, analog video and Ethernet connections. 
• Install control computer and peripherals. 
• Power on the system and establish network connection. 
• Perform system configuration and tests. 
• Operate and maintain the system. 
This manual is designed to guide users through a system installation by following the steps in the 
order listed above. 

3.1 Unpacking Instructions 
 
The LRAD-1000RX is shipped in a wooden crate as standard.  A reusable plastic shipping 
container is available as a purchased upgrade option.  When first receiving and LRAD-1000RX, 
perform the following steps: 
 
1. Remove the lid and four sides of the shipping crate. 
2. Remove the protective bag from the LRAD. 
3. The LRAD is bolted to a plywood panel at the bottom panel of the shipping crate.    This 

plywood panel is screwed in to the bottom of the shipping crate.  Remove the screws from 
this panel to lift the LRAD and access the bolts attaching it to the panel.   

4. Attach lifting straps through the lifting rings at the tops of the tilt axis yokes wher shown in 
the following figure: 
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Figure 3: LRAD-1000RX Lifting Points 

LIFT

LIFT

 
 

5. Unpack the connection kits and conduit kits. 
6.  Save the packaging crate in the event that the LRAD will need to be shipped to a new 

location. 
 

3.2 Mounting the LRAD-RX 
 

1.  Lift the LRAD using the lifting straps installed earlier in the lifting rings.   The LRAD assembly 
weighs approximately 310lbs.  A forklift, crane, or similar equipment is required.  Position the 
LRAD over the mounting surface, aligning the holes in the LRAD base with the holes in the 
mount.  Lower the LRAD into position and install the 8 sets of mounting cap screws, washers 
and nuts to attach the LRAD to the mounting surface. 

 WARNING! 
 

RISK OF TIPPING. 
 

RISK OF INJURY OR EQUIPMENT DAMAGE IF LRAD-1000RX TIPS OVER. 
 

SECURE THE LRAD’S BASE TO THE MOUNTING SURFACE USING THE 3/8” MOUNTING HOLES AT 
THE BASE PRIOR TO OPERATION. 
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3.3 Cable Connections 
The installer must fabricate connection cables for Ethernet, Video and AC Power Hookups.  Cable 
type, length and routing will vary with each installation.    The figure below indicates the location 
of the connections that need to be made by the installer. 
 
Figure 4: LRAD-1000RX Ethernet, Video and Power Connection Locations 
 

J2 - Ethernet
J3 – Video Out

AC Input Junction Box
 

 
 
 
The following figure shows the connector types and pin designators for the Ethernet and Video 
connectors on the LRAD.   
NOTE:  The connector types below are for the receptacles on the LRAD, the appropriate mating 
plug and backshell is included in the LRAD-RX connection kit. 
 
NOTE: 
Maximum cable length for a single point to point Ethernet cable is 100 meters. 
NOTE: 
Maximum cable length for coaxial video cable varies depending on the type of cable used, 
repeaters or signal boosters (not provided) may be required in certain installations. 
 
For instructions or tools needed for assembling these connections, please see the 
manufacturer’s website or any of the following links: 
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http://www.peigenesis.com/pdfs/amphcsg/amphcsg228.pdf 
http://www.ittcannon.com/uploadedFiles/Products/Circular/MIL_DTL/38999_Tooling.pdf 
http://www.ittcannon.com/uploadedFiles/Product_PDFs/MILDTL-38999-fullcatalog.pdf 
 
Figure 5: LRAD-1000RX Ethernet and Video Connector Types and Pin Designators 
 

J2 – Ethernet

Connector Type:
MIL-C-38999 Series III
D38999/20KE6PN

Pin Designators:

PIN 1: CAT-5 PIN 1 (ORANGE/WHITE)
PIN 2: CAT-5 PIN 2 (ORANGE)
PIN 3: CAT-5 PIN 3 (GREEN/WITE)
PIN 4: CAT-5 PIN 6 (GREEN)
PIN 8: RS-232 Tx (MOXA AUX PORT)
PIN 9: RS-232 Rx (MOXA AUX PORT)
PIN 10: RS-232 SHIELD (MOXA AUX PORT)
PIN 11: RS-232 Tx (ROUTER AUX PORT)
PIN 12: RS-232 Rx (ROUTER AUX PORT)
PIN 13: RS-232 SHIELD (ROUTER AUX PORT)

J3 – Video Out

Connector Type:
MIL-C-38999 Series III
D38999/20KB98SA

Pin Designators:

PIN A:  COAX CENTER
PIN B:  COAX SHIELD
PINS C-F: NOT USED

1
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The A/C input power to the power LRAD-1000RX shall be 90-260VAC at 50-60Hz.  The A/C input 
is hard wired through the conduit fitting into the A/C inlet junction box at the base of the unit.  
Remove the cover of the junction box to access the internal terminal block and hard wire the 
connection to the A/C as shown in the following figure.   
 
 
 
 
 
 
 
 
 
 
 
 

http://www.peigenesis.com/pdfs/amphcsg/amphcsg228.pdf�
http://www.ittcannon.com/uploadedFiles/Products/Circular/MIL_DTL/38999_Tooling.pdf�
http://www.ittcannon.com/uploadedFiles/Product_PDFs/MILDTL-38999-fullcatalog.pdf�
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Figure 6: LRAD-1000RX A/C Input Wiring 
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 WARNING! 
 

     RISK OF SHOCK. 
 

RISK OF INJURY OR EQUIPMENT DAMAGE. 
 

ENSURE THE GROUND WIRE OF THE A/C POWER INPUT IS RELIABLY CONNECTED TO 
ELECTRICAL SAFETY GROUND.  FOLLOW LOCAL ELECTRICAL WIRING CODES. 

 

3.4 Installing the Computer and Peripherals 
 
The LRAD-1000RX system software requires a PC running Windows XP or Vista.  For additional 
interface capabilities, a standard USB joystick (not included) may be connected to the computer 
for manual control of the LRAD.  A desktop microphone (not included) connected to the 
computer’s microphone input is recommended for broadcasting live voice. 
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The LRAD-1000RX ships from the factory with the following fixed IP address: 
 
192.168.1.140 
 
In order for the computer running the LRAD software to be able to connect to the LRAD, the 
computer must be on the same network subnet as the LRAD.  For example, if the LRAD is set to 
192.168.1.140, then you must set the computer’s IP address to 192.168.1.xxx, where xxx is any 
unused address on the network. 
 

3.5 Powering on and Establishing Network Connection 
 
The LRAD-1000RX has the capability to power the main internal A/C to DC power supply via a 
remote command from the user interface.  The remote on/off function is controlled by the 
onboard network router and the onboard Moxa pan/tilt controller computer.  When the main 
power switch at the base of the LRAD is first turned on, the Moxa and network router will boot 
up and turn on the internal A/C to DC power supply.  This means that the entire LRAD-RX will 
fully power up each time the on/off switch is cycled.  In the event of a software or 
communications failure, the LRAD can still be fully powered on and off with the main power 
switch with this design. 
 
Once the main power switch is turned on and the LRAD has fully booted up, a command may be 
sent from the remote interface that will power off everything in the LRAD except a small standby 
power supply and the network router and Moxa pan/tilt controller computer.  These devices 
remain powered on in order to receive the remote power on/off commands to power on and off 
the rest of the devices in the LRAD. 
 
To power the LRAD on, turn the main switch into the on position.  The LRAD takes approximately 
30 seconds to fully boot up.  You may hear a clicking sound coming from the pan and tilt motors.  
This is the sound of the brakes cycling on and off.  The clicking sound means the LRAD is ready to 
connect to. 
 
The LRAD-RX can take up to 30 seconds to fully boot up.  Please wait at least 30 seconds before 
launching the LRAD software.   
 
Check the network connection with the LRAD, by opening a DOS window on the Notebook 
computer and pinging the LRAD’s IP address with the following command: 
 
Ping 192.168.1.140 
 
A reply from the LRAD indicates that the network connection is established and that the unit is 
ready for operation.  If there is a timeout or no reply in response to the pinging, check the 
following: 
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• Ensure that all RJ-45 connectors are wired correctly and have a good crimps. 
• Ensure that the 13 pin stainless connector at the LRAD is fully tightened and that the pins 

are not bent in the connector shell. 
• Ensure that there is power on the A/C supply and that the LRAD is powered up.  The 

power on hours meter will click periodically when power is present. 
• Ensure that the Notebook computer’s TCP/IP address is correct.  The first three numbers 

of the Notebook’s IP address must be the same as the first three numbers of the LRAD’s 
IP address.  The last number must be different and must be in the range of 1 to 255. 

• Ensure that there are no other devices on the network with an IP address that is the 
same as that of the LRAD or the control computer. 
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3.6 Performing System Configuration and Tests 
 
It is recommended that the system be functionally tested prior to changing its network address 
settings and/or mounting it in its permanent installation location.  This process should be 
performed in the following sequence: 
• Install and launch the LRAD software. 
• Perform system built in functional tests. 
• Configure network address (if necessary). 
• Configure soft limits and limit switches (if necessary). 
• Configure hard stops (if necessary). 
• Verify system connectivity and functionality. 
• Mount system in permanent installation location. 
 

3.6.1 Software Installation 
 
NOTE:  The laptop provided with this product sample is pre-installed with the LRAD software, so 
this section may be skipped. 
 
The LRAD software provided will operate on a Windows XP or Windows Vista Platform. 
 
Please uninstall any previous versions of LRAD software prior to installing a new version.  Insert 
the installation disk and run the setup.exe application to install the software. Follow the on-
screen prompts to complete the software installation. 
 
After the software has been installed, a shortcut named LRAD will appear in the Windows Start 
Menu and on the Desktop.  
 

 
 

3.6.2 Launching the Application 
 
Double-click on the desktop shortcut and the application will launch.  The application will not 
connect to any LRADs automatically. 
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3.6.3 Configuring the LRAD System Connections 
 
In order for the LRAD application to connect to an LRAD, you must first create an LRAD session 
configuration which will store the LRAD’s IP address in non-volatile memory on the local 
computer.  Launch the LRAD application and perform the following steps:  

 
1.  Click on the “System Configuration” Button 
2.  In the popup window, click “Scan Network”.  The software will search your network for any 
LRADs that are in your subnet. 
3. When an LRAD device is found, its IP address will appear in the window labeled “Router”.  
Click on the line with the LRAD and copy it to the window labeled “Host.txt” by clicking on the 
down arrow. 
4.  You can change the session name of the device by double clicking on the field under “Session 
Name” and typing the name you want to give the LRAD at that IP address.  This name will appear 
in the “Connect to” drop down box so that you can connect to any named LRAD that is stored. 
5.  In order to change the IP address of an LRAD, double-click on its IP Address in the upper table 
labeled “Router”.  You may now edit the IP address and enter the new IP address. 
6.  Once the new IP address is entered, verify that it is a valid IP address and then click the “Send 
to Router” button.  This will save the new IP address to the LRAD.    Copy the new LRAD down to 
the “Host.txt” table in the lower portion of the window by selecting it and clicking the down 
arrow (repeat step 3).  
7.  To remotely power an LRAD on or off, click on the desired LRAD Session name in the 
“Host.txt” window and then click on the “Power On” or “Power Off” button. 

1 

6 2 3 

7 8 
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8.  Click the save button to save all configuration changes. 
NOTE:  Changing the LRAD’s IP address to an address that is on a different subnet than the 
computer with the LRAD software will mean that that computer’s IP address will have to be 
changed onto the LRAD’s new subnet in order to connect again. 
 

3.6.4 Functional Testing 
Close the System Configuration window if it is still open and connect to the LRAD you just 
configured and powered on by selecting it from the “Connect to:” drop down list.  This drop 
down list contains the “Session Name” of all of the LRADs saved in the “Host.txt” window in the 
previous step. 
 

 
  
Click on the drop down box in the upper left hand corner of the interface and select the 
appropriate LRAD listed in the drop down box to establish a connection between the control 
application and the LRAD. 
 
NOTE: More than one LRAD can be connected at the same time.  The screen shot above shows 
multiple LRADs available in the “Connect to” drop down box.   
 
A progress bar will appear as each of the devices in the LRAD is successfully initialized.  The live 
video feed and the audio controls will also appear as they are initialized, as shown in the 
following screen: 
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**WARNING** 
Ensure that the “Mute” checkbox is selected in the Amplifier control section to avoid 
accidentally exposing personnel to excess sound levels while performing the system tests. 

 
 

 
**WARNING** 
Ensure that the area around the LRAD is unobstructed and that no personnel are near the 
system when the following tests are being performed. 

 
 
Test each of the LRAD’s subsystems by performing the following steps: 
 

Video window 

Audio controls 
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1. Adjust the zoom level of the camera by clicking the Zoom Out and Zoom In controls.  The 

image in the video window should zoom in and out as the zoom level is adjusted. 
2. Turn on the Maxabeam (if included) by clicking the “Maxabeam” button. A separate pop-up 

window will appear as follows.  Click on the “Max Beam” button to turn on the lamp at its 
maximum power setting.   

       
The light should turn on.   

1 2 

3 

4 
5 

6 
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3. Adjust the zoom on the Maxabeam by moving the control slider for the Maxabeam.  The 
projected beam of the light should focus and widen accordingly.   

4. Test the strobe settings on the Maxabeam by clicking “Slow”, “Mid” and “Fast”.  The light 
should strobe at the appropriate relative speeds. 

5. Power down the light by clicking the “Off” button.  You may close the Maxabeam control 
window or move it out of the way for the next steps. 

6. Access the pan-tilt controls by clicking the “Pan-Tilt” button. 
7. A separate pop-up window with pan-tilt controls will appear as follows: 

       
8. Make sure that the LRAD is unobstructed and clear of any personnel or equipment.  Click on 

the “CENTER” button to bring the LRAD to its upright position. 
9. Jog the LRAD left, right, up and down using the USB joystick, or by moving the scroll bars at 

the bottom and right sides of the video window. 
10. Execute the Built In Test by selecting the “Unit Test” button.  Click a check mark next to each 

of the items that you would like the self test to check and click the “Test” button.  

 
**WARNING** 
The LRAD-RX will move and produce audio during this test.  Ensure nearby personnel are 
alerted that the LRAD will produce audio. 
If personnel are in the area, hearing protection will be required. 

 
 

11. Disconnect from the LRAD unit by closing the window showing the video feed from the 
LRAD. 

 

8 
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4.0 Hard Stops, Limit Switches and Soft Stops 
The LRAD-1000RX features three levels of protection to prevent the unit from moving beyond 
certain limits or destroying itself in the unlikely event of a “runaway” behavior. 
 

4.1 Hard Stops 
These are adjustable mechanical stops that will physically prevent the unit from moving any 
farther.   A motor stall error will be reported if the unit encounters a hard stop. 
 

4.2 Limit Switches 
These are electrical switches that are triggered if the unit were to somehow move past the soft 
limits (prior to hitting the hard stops).  The switches in the tilt axis are fixed at +/-92 degrees and 
can be manually adjusted in the pan axis from +/-40 degrees to +/-212 degrees.  If a limit switch 
is triggered, the motor drive for the triggered axis will shut down to stop further movement.  By 
sending a reset command to the pan/tilt, the unit will allow the user to move the pan/tilt away 
from the limit switch in order to clear the error.  
 

4.3 Soft Stops 
Soft stops are settable through the user interface and can range from 0 to +/-90 degrees in the 
tilt axis and from 0 to +/-210 degrees in the pan axis.  The pan tilt controller will prevent the 
system from moving past these soft limits under all normal operating conditions with all 
allowable user-issued motion commands. To set the soft limits, click on the “Setup” button in 
the LRAD software interface.  The following pop-up window will open: 
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Enter the up, down, clockwise and counterclockwise soft limits.  These are angles in degrees.  
Click the “Save” button and these limits will be saved in non-volatile memory in the LRAD itself.  
Soft limits are used to prevent the LRAD from being pointed at a nearby building or area that 
would cause reflections or that you would not want to hit directly with the acoustic output of 
the device. 
 

4.4 Setting the Pan Axis Limit Switches 
 

The figure at left shows the location of the pan axis limit 
switches as seen through the maintenance access panel at 
the base of the pan/tilt unit.  The circled limit switches are 
shown in the position that allows for the widest range of 
travel, +/-210 degrees. Moving the switches in the directions 
of the arrows (away from the center of the pan axis), will 
reduce the range of travel.  In order to reduce the range of 
travel of the pan axis of the LRAD-1000RX please take the 
following steps: 
 
NOTE:  Limit switches provide a redundant method for 
limiting the pan/tilt’s movement.  It is not necessary to set 
them unless there is an installation-specific safety 
requirement to do so. 

 
Figure 7: Limit Switches 
 
 
 
***Warning*** Make sure the keep out areas are clear before moving the LRAD.  
 
Remove the access panel cover from the base of the LRAD. 
 
Using the LRAD’s software interface, command the unit to move to the desired maximum pan 
angle. 
 
Set the software limit switches at least two degrees inboard of the limit switches. 
 
Loosen the hex cap screws on the appropriate limit switch and rotate the switch until the switch 
lever just starts to become activated.  You should be able to hear and feel the switch click.  Move 
the switch back from the cam plate so that it is in a position where the switch has started to 
engage the cam plate, but where the switch has not been activated. Please refer to the following 
figure: 
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 Figure 8: Limit Switch Adjustment 
 

 
 
Tighten the Hex screws on the limit switches. 
Replace the access panel and environmental gasket.  Ensure that all fasteners are tightened 
down and that the gasket is compressed around the entire perimeter of the access panel.  Re-
apply rtv around gasket to ensure protection against moisture ingress in wet environments. 
 

5.0 Network Address Configuration 
If the LRAD is only going to be used in a point-to-point connection with the provided Notebook 
computer, it is not necessary to change its IP address. 
 
The LRAD can be configured with a static-IP address or it can operate on a DHCP network, where 
the DHCP server will assign an IP address automatically to the LRAD.  
 
For security reasons, we strongly recommend configuring the LRAD as a fixed IP address device 
with a direct point to point network connection to its control computer. 
 
Note: 
If you are unfamiliar with the basics of TCP/IP networks, please contact ATC Tech Support for 
assistance.  TCP/IP networking fundamentals are outside of the scope of this manual. 
 

Machine Center 

Reduce travel in 
negative direction 

Reduce travel in 
positive direction 

Cam Plate 
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1. Click on the “System Configuration” button:  

 
 

2. A new pop-up window will appear as follows: 
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There are two tables in this window, the one on the bottom is labeled “Host.txt”, and the 
one on the top is labeled “Router”. 
The table “Host.txt” contains a list of all of the LRADs that are available for connection with 
the LRAD software.  The contents of this list are stored in a text file called “Host.txt” in the 
LRAD program directory.  If this file is deleted, the table in this pop-up window will appear 
blank.  Each of the names or descriptions listed in the “Session Name” column of this table 
will appear in the “Connect to” drop-down box on the main program screen. 
 
The table “Router” will be blank when first starting up.  When the “Scan Network” button is 
clicked, the application will scan the TCP/IP network for any LRAD devices that may be 
connected.  Any devices found will then appear in the table.  If you want to add a found 
device to the “Host.txt” file, select that device on the “Router” table and click on the left 
arrow button to copy the selected LRAD to the “Host.txt” file. 
You may edit the IP address of any device that appears in the “Router” table by simply typing 
over the displayed IP address.  By clicking the “Send To Router” button, the new IP address 
will be saved in non-volatile memory in the LRAD. 

 
After the new IP address has been saved to the router, cycle the power to the LRAD. 
The new IP address will be in place when the system reboots.  You will have to change the 
subnet of your host computer in order to connect to the PTSS controller if the subnet 
addresses do not match after the change. 
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In order to reconnect to the LRAD, the IP address of the control PC may have to be 
reconfigured to be on the same network range as the reconfigured LRAD.  For example, if the 
LRAD’s IP address was changed to 192.168.1.100, then the control PC’s network address 
must be changed to 192.168.1.xyz, where xyz is an available address on the network. 
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6.0 Installation 

6.1 Overview 
The following drawing shows an overview of the LRAD-1000RX system. 
 
Figure 9: LRAD Mechanical Dimensions 
 

 
 
The LRAD hailing device is loaded in a “yoke” style positioning system with a pan (or azimuth) 
positioning motor and gear housing located at the base of the unit and a tilt (or elevation) 
positioning motor and gear housing located along the tilt axis of the hailing device. 
 
For lifting purposes, straps can be run through the tubing of the yoke under the tilt axis motor 
and gear housing and on the opposite side.  These points are indicated with the note “LIFT” on 
the above drawing. 
 
The base of the LRAD-1000RX has eight mounting holes that will accommodate 3/8” bolts for 
attaching the LRAD to a horizontal surface in either an upright (as shown in the drawing above) 
or inverted fashion. 
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Note: The locations of the mounting holes in the above figure correspond to the LRAD’s 
mechanical center position.  The first bolt hole in a mount for the LRAD should be 22.5 degrees 
from the desired center position of the installed LRAD. 
 
The three electrical connections, J1, J2 and J3 are for power, Ethernet and analog video 
connections (respectively). 
 

 
**WARNING** 
A power lockout switch is provided at the base of the unit and must be in the off position during 
installation and service of the unit. 

 
 
The A/C input to the LRAD-RX shall be 90-240VAC at 50-60Hz.   

6.2 Choosing an Installation Location 
In order to achieve the maximum range and effectiveness of the LRAD’s acoustic hailing system 
and optical camera, it is recommended that the unit be installed in a location that is high above 
the area to be covered by the camera and audio system.  A suitable installation platform on a 
wall, building roof, ship or tower should take the following items into account.  Overall 
dimensions of the LRAD-1000RX are found in the ICD drawing in the appendix of this manual. 
 
• Maintain the keepout zones shown in the ICD.  There should be no objects within these 

zones that could interfere with the movement of the LRAD.  Personnel must also be kept 
clear of these to avoid injury. 

• The LRAD projects an approximately 30 degree “cone” of sound which is symmetrical about 
the vertical and horizontal axes. Acoustically reflective or absorptive structures that are in 
the path of the LRAD’s acoustic coverage area can interfere with the performance of the unit 
and can cause unwanted reflections or impede the effective range of the hailer. 

• Structures with low surface area and/or a relatively “open” structure, such as fences, nets 
and poles are less likely to interfere with the acoustic output of the LRAD, but could cause 
blind spots in the camera’s field of view and thus should be taken into consideration as well. 

• Installers should consider allowing for access to the LRAD for low level maintenance items 
such as cleaning the camera lens, etc. without having to move the LRAD. 

• The Ethernet connection to the LRAD accepts a copper CAT-5e cable.  The maximum cable 
length for a CAT-5e cable run is 100 meters (see TIA/EIA-568-B).   

• Depending on the installation location, installers should consider installing an electrical 
junction box close to the unit’s installed location to house other items which the installation 
may require, such as lightning surge suppression devices, rf filters, networking hardware 
(such as network switches, fiber to copper converters), etc.  

• The LRAD-1000RX is provided with a set of mating plugs for the input connections to the 
unit.  The installer must follow the manufacturer’s recommendations for assembly of these 
connectors.  Please see http://www.peigenesis.com/pdfs/amphcsg/amphcsg206.pdf for 

http://www.peigenesis.com/pdfs/amphcsg/amphcsg206.pdf�
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3 

4 

1 2 

more information.  The necessary crimp tools can be purchased from Daniels Manufacturing 
Corporation.  See www.dmctools.com for more information.  The following are the DMC 
crimp tool part numbers needed: 

• M22520/1-01 
• M22520/2-01 
• M22520/2-09 
• The type of cable to be used must also be considered by the installer and selected on the 

basis of flammability/safety requirements, indoor or outdoor installation, shielding 
requirements, jacket material, etc.  For assistance in selecting the correct type of cable for 
your installation please see section 1.2 of this document for information on contacting ATC 
customer support. 

 

6.3 Mounting the LRAD-RX 
ATC recommends the use of 3/8” 316 Stainless Steel bolts for mounting the LRAD at the 
installation site.  Flat washers should be used between the LRAD and any bolt heads or nuts to 
prevent marring of the powder coat finish of the LRAD.   
 

7.0 System Interconnections 
The LRAD-1000RX includes the following additional interconnect cables that provide electrical 
connections between the various elements of the system.  
 
Figure 10: LRAD Interconnects 
 

1. Yoke to Electronics Enclosure Cable 
This connection provides 48VDC power and Ethernet 
communications from the pan/tilt device to the devices 
in the Audio/Video Electronics Module on the Acoustic 
Array Assembly. 
 

2.  Electronics Enclosure to Acoustic Driver Array 
This connection provides powered audio signals from 
the Audio Amplifiers to the drivers in the Acoustic 
Array.  

3.  Electronics Enclosure to Camera Housing 
This connection provides 48VDC power and Ethernet 
communications to the integrated IP camera. 

4.  Electronics Enclosure to Maxabeam Light or Accessory 
(Optional) 
This connection provides 48VDC power and RS232 to 
the optional Maxabeam accessory when provided. 

 

http://www.dmctools.com/�
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Please ensure that each of these cables is securely connected and properly tightened down prior 
to powering up the LRAD.   

 
**CAUTION** 
Please ensure that any unused connectors are covered with a protective cap to prevent water 
ingress into the unit or corrosion of the contacts. 

 
Note:  Although all of the connectors on the LRAD-1000RX are constructed of stainless steel, 
some precautions should be taken to prevent oxidation in corrosive environments (i.e. marine 
installations).  Periodic spray downs with fresh water as well as application of a corrosion 
inhibitor are recommended. 
 

8.0 Network Devices 

8.1 General Description 
All of the elements of the LRAD-1000RX are accessed through a single IP connection to the 
Pan/Tilt Unit Electronics Module.  This connection goes through a hardware router to all of the 
internal devices in the LRAD.  All of the devices on the LRAD’s internal network have fixed IP 
addresses which are assigned to ports on the LRAD’s IP address. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 

3 
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Figure 11: LRAD-RX Internal Network Diagram 
 

 

8.2 PTSS Controller 
This device runs the application that controls the Pan and Tilt positioning system.  All motion 
control, position feedback and pan/tilt system monitoring is performed by this unit using its 
unique protocol.  This device is housed in the Pan/Tilt unit electronics module at the base of the 
pan and tilt. 

8.3 Axis Video Server 
This device converts the analog video from the integrated camera and streams the video across 
the IP network in MJPEG or MPEG-4 format.  This device contains an onboard serial port which is 
used to control the camera functions, such as zoom, focus, etc.  This device is housed in the IP 
camera enclosure. 

8.4 Barix Audio Server 
This device decodes a streamed digital audio file and sends the analog audio to the LRAD 
amplifiers for playback through the LRAD unit.  It is housed in the Head Unit Electronics Module. 
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8.5 LRAD Amps 
The LRAD amplifiers boost the signal level of the audio that is streamed to the unit.  They 
contain the Serial Attenuation Module (SAM) which is used to set the volume level of the AHD as 
well as to monitor the health of the amplifiers.  The SAM is driven by one of the serial ports on 
the Lantronix Serial Server (below).  This unit is housed in the Audio/Video Electronics Module 
attached to the back of the acoustic emitter. 

8.6 Lantronix Serial Server 
The Lantronix Serial Server provides two serial ports that can be accessed via the network 
connection.  Port 10001 is connected to the LRAD amplifiers and sends the serial 
communications commands used to control and monitor the amplifiers.  Port 10002 can be used 
to connect an optional accessory, such as a Maxabeam Illuminator.  This device is housed in the 
Audio/Video Electronics Module attached to the back of the acoustic emitter. 
 

9.0 Operation 
 
Rules of Engagement with the LRAD-1000RX will vary with each installation.  The scenarios 
described in this section are hypothetical and should be taken as suggestions as to the use of the 
LRAD in a standoff situation. 
 

9.1 3000 meters + range 
At this range, a target is most likely to be acquired with a specialized sensor such as a radar 
system.  Bearing coordinates can be fed to the LRAD as absolute or relative angles in order to 
aim the LRAD at the intended target.  The integrated camera on the LRAD can be used in 
telephoto mode to view the target for identification purposes.  The user interface can be 
manually controlled to make fine position adjustments of the LRAD, scanning the area to locate 
and track the target.  Once the target is identified on the LRAD’s camera, the user can begin 
playing either a pre-recorded first warning message or a live first warning message at maximum 
volume.  Warning messages can be scripted and located at the operator’s position for live 
broadcast using a microphone.  The warning message can be interspersed with short (< 5 
seconds) bursts of the Alarm tone for an enhanced attention-getting effect. 

9.2 3000 meters to 1000 meters range 
At these ranges, the target has either not heard the warnings or is not heeding the warnings.  It 
is possible that the warnings have not been heard.  At this range, a second warning message 
may be read or played back.  This message can contain more forceful language than the first 
one.  It can also be played more frequently, and be interspersed with longer bursts (5 to 15 
seconds) of the Alarm tone.  In night time operations, the user may choose to illuminate the 
target with the optional Maxabeam illuminator, or to strobe the Maxabeam in order to attract 
attention of the target.  Users may consider initiating elevating the force of the response using 
other means at their disposal: deploying a guard or patrol, warning shots, etc. 
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9.3 1000 meters to 300 meters range 
At these ranges, the target is very likely to hear the LRAD under most conditions.  Additionally, 
the target’s reaction to the audible warnings can be observed using the LRAD’s camera.  A third 
warning message can be broadcast at this point, with language that indicates further use of 
force or other measures to be taken if the target does not comply with the verbal instructions.  
Longer bursts of the Alarm tone 15 to 20 seconds may be used in this range. 

9.4 <300 meters range 
At these ranges, the target has most likely heard and failed to heed all warnings from the LRAD.  
The LRAD can be used to play continuous bursts of the Alarm tone at the target, while additonal 
means of force protection are being used to incapacitate the target. 
 

10.0 Software Operation 

10.1 Overview 
The software provided with the LRAD-1000RX provides a basic set of tools for operating the 
system with, as well as features for advanced troubleshooting and configuration.  This software 
is designed for use on a PC running Windows XP.  This section describes each of the functions of 
the LRAD software. 

10.2 Main Window 
The Main Window appears upon launching the application.  The button bar across the top 
contains the following controls: 

1.) The “Connect to” drop-down box displays LRAD units that are found on the 
network and that are configured for use with this software.  Clicking on a unit in 
this drop-down box will immediately initiate a connection to that unit so that it 
can be monitored and controlled by the software. 

2.) The “Setup” button contains an interface for entering pan/tilt parameters such as 
soft limits and coordinate system offsets. 

3.) The “Status” button displays information about the operating condition of the 
LRAD and its subsystems. 

4.) The “Pan-Tilt” button provides additional controls for the pan/tilt positioner 
system. 

5.) The “Maxabeam” button provides control for the integrated high intensity spot 
light if it is installed. 

6.) The “Security” button allows the addition of users and passwords. 
7.) The “System Configuration” button displays an interface used for locating LRADs 

on the network and configuring them for use with this software. 
8.) The “Tour” button displays an interface for setting preset positions that the LRAD 

can scan at a programmed rate and speed. 
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These controls are inactive until you connect successfully to one or more LRAD units.  To connect 
to an LRAD, you must first establish a network connection with the LRAD and add it to the list of 
units available for connection in the System Configuration window. 

 

 
 
 
 

1 2 3 4 5 6 7 8 
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10.3 System Configuration Window 

 
 
This interface appears when clicking the “System Configuration” button.  It allows you to do the 
following: 
 

• Scan the network to find any connected LRAD device.  Click the “Scan Network” button 
and any LRAD connected to the control computer’s network will appear in the table 
marked “Router” on the right side of this window. 

• Add a found LRAD device to the list of LRADs that will be available for connection in the 
Main Window.  Select an LRAD from the “Router” table and click on the left arrow button 
in the middle of the window.  This will create a copy of the selected LRAD in the table 
marked “Host.txt” on the left hand side of this window.  The LRADs  appearing in the 
“Host.txt” table will be saved to a text file on the host computer after clicking the “Save” 
button.  The application reads the “Host.txt” file each time it is launched and makes all of 
the units in this file available for connection in the “Connect to” drop down box in the 
Main Window. 

 
You may also perform the following tasks in this window: 

 
• Change the name of the LRAD that is stored in non-volatile memory in the LRAD’s 

hardware router.  This name will be displayed whenever the device is found by this 
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utility. Edit the name of the LRAD that you want to change in the “Router” table by 
clicking on the name.  Save the new name by clicking the “Send to Router” button.  This 
will write the new name to non-volatile memory in the LRAD.  This feature is helpful in 
installations where multiple LRAD units may be found on a network. 

• Change the IP address of an LRAD to another fixed IP address and save the new address 
to non-volatile memory in the LRAD’s hardware router.  Do this by clicking on the IP 
address and entering the new IP address.  Save the change to the LRAD’s non-volatile 
memory by clicking the “Send to Router” button.  If this device already appears in the 
“Host 

• Configure the LRAD for operation on a DHCP network, where the DCHP server on the 
network (if available) will automatically assign an IP address to the LRAD.   

• Change the “Session Name” associated with a specific LRAD unit.  This session name will 
be saved in the file “host.txt” on the control computer, and will appear in the “Connect 
to” drop down box in the Main Window.  This feature is helpful in installations where 
multiple LRADs are connected.  For example, the LRADs may be given names that would 
identify each LRAD’s location in the installation, such as “Port”, “Starboard”, “Main 
Tower”, etc. 

• Enter unique IP addresses for the various internal devices in the LRAD.  This is used for 
advanced troubleshooting and is beyond the scope of this manual. 

 

10.4 Connect to Drop-Down 
The drop-down box in this interface will list all LRADs that are saved in the “host.txt” file 
described in the previous section.  To initiate a connection to an LRAD, simply click on the LRAD 
you would like to connect to.  You may connect to multiple LRADs at the same time. 
 
Each connection to an LRAD will open a new video window that displays the live video feed from 
that LRAD unit.  A progress bar appears upon the initial connection that shows the status the 
connections to each of the devices in the LRAD as shown in the screen below: 
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The following screen shot shows the LRAD application when connected to multiple LRAD units: 
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The title bar of each LRAD’s window displays the name of the LRAD and the LRAD’s current pan 
and tilt angles.  These windows can be arranged and resized as needed. 
 
Right click anywhere on the grey background (1) to the LRAD windows to bring up a pop-up 
menu that allows you to tile the windows automatically. 
 
The selected LRAD’s title bar will appear darker than the LRADs that are not being controlled by 
the interface.  All of the interface controls, including the joystick and microphone will only affect 
the LRAD that is selected.  Automated tasks will continue to run when deselecting each LRAD.  
For example, if you play an audio file through LRAD1 and then select LRAD2, the file will 
continue to play to LRAD1 until the file is completed or until you select LRAD1 again and stop the 
playback. 
 
To disconnect from an LRAD, close that LRAD’s video window (2).  The LRAD will stop any 
activity, including automated moves and sound playback when disconnecting. 
 
NOTE:  Always stow the LRAD prior to disconnecting.  A stow position of Pan: 0 and Tilt: -90 is 
recommended to protect the LRAD’s acoustic drivers. 
 

1 

2 

3 

4 
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The scroll bars (3) at the bottom and right hand side of the video windows allow you to move 
the LRAD using the computer’s mouse.  Drag the scroll bars in any direction to move the LRAD.  
The farther the scroll bars are moved from the center, the faster the LRAD will move.  This type 
of movement, where only a speed and direction is given (not a target angle or incremental 
movement angle) are called jogs.  The LRAD can also be jogged with a USB joystick. 
 
The Zoom buttons (4) can be used to adjust the zoom level of the integrated camera from 1X to 
24X (depending on the type of camera that was installed in the system). 
 
The jog speeds achieved by the scroll bar controls and the joystick controls are affected by the 
zoom level that the camera is set to.  Higher zoom factors will slow down the maximum jog 
speeds to make it easier to follow objects in the video window.  To maximize the speed of the 
LRAD’s movements with the joystick or scroll bar controls, reduce the zoom factor to 1X. 

10.5 Audio Controls 
The audio control interface for the LRAD contains features found in most mp3 player 
applications and functions in a similar manner. 

 
The Audio File Queue list (1) can be set up to show a list of mp3 audio 
files that can be selected and played through the LRAD.  To add files to 
the Queue, right click on a blank portion of the Queue list box and a pop-
up menu (2) will appear. 
 
Click “Add” in the pop-up menu and a windows file browser will open.  
You may select any mp3 file from any location.  You may also add 
multiple files to the Queue. 
 
Once you have added files to the Queue, you may rearrange their order 
in the Queue by selecting them and clicking “Move Up” or “Move Down” 
in the pop-up menu. 
 
You may also create “Play Lists” with this interface.  Any play list you 
create will appear in the “Select Play List” drop down box at the top of 
this interface.  This feature may be useful in organizing groups of pre-
recorded mp3 files.  For example, a series of warning messages can be 
recorded in multiple languages and organized in to playlists, such as 
“Security Warnings, French”, “Security Warnings, Arabic”, etc.  Each 
playlist can be quickly selected from the drop down list so that all of the 
recordings in the playlist can be quickly loaded into the Queue. 
 

The Volume section at the bottom of this interface (3) allows control of the audio output level of 
the LRAD.  The slider control allows adjustment of the output power of the LRAD from minimum 
to maximum.  The mute checkbox will mute the output of the LRAD.  The “% Max. Volume” drop 

1 

2 

3 
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down box defaults to 100% when the application is first installed.  A supervisor password can be 
set in this application, and the supervisor will be allowed to limit the maximum volume that the 
LRAD can be set to by an operator.  For example, for safety reasons, you may want to limit the 
maximum volume for an operator to 50%.  When doing this, the volume slider will still provide 
volume control, but the LRAD’s output will not exceed the set volume limit. 
 
Default Volume Control Passwords:  Username: admin, Password: admin 
 
NOTE:  The LRAD will produce an audible hiss when the volume is set to maximum and no audio 
is being played.  This is due to the powerful nature of the acoustic drivers.  To avoid this hiss, 
keep the LRAD muted when not using the audio. 
 

 
The screen at the left shows two audio files loaded in the Queue.  The 
selected file is playing.  This is indicated by the fact that the play button 
(1) has changed appearance and that the progress bar is active.  In some 
installations, it may be difficult or impossible to hear the LRAD’s output 
from the operator’s position, so it is important to use these visual 
features to determine whether the LRAD is playing. 
 
To play a file, you may double click on the file name in the Queue or you 
may select it in the Queue and then click the play button. 
 
The skip forward and skip reverse buttons will select the next or previous 
audio file listed in the Queue. 
 
The Aversion Tone button (2) will immediately begin playing the LRAD’s 
high frequency aversion tone.  This can be used in short bursts to gain 
people’s attention.  Clicking the Aversion Tone button will toggle the 
aversion tone on and off.  The Aversion Tone will continue to play until 
the user clicks it off. 
 
The microphone button will send live audio to the LRAD through a 
microphone connected to the PC’s microphone input. 
 

 

10.5.1 Recording MP3, WAV or WMA Files 
Any computer with a microphone can be used to create recordings for playback on the LRAD.  
The LRAD MP3 player supports playback of the following file formats: 
 
MP3: MPEG Layer-3 compression, all bit rates, stereo or mono.   
WAV: Uncompressed PCM (pulse code modulation), all bit rates, stereo or mono. 

1 2 



LRAD RX  [LRAD CORPORATION] 

 

Manual Part No.: 107690-00 R.01 44 

 

WMA: Windows Media Audio compression, all bit rates, stereo or mono. 
 
Windows includes a built in accessory named “Sound Recorder” which can be found under the 
“Accessories” folder.    Consult the built in help file in Sound Recorder for usage information. 
 
A more complete piece of audio recording software can be downloaded under General Public 
License at the following address: 
http://audacity.sourceforge.net 
 
Additionally, several professional audio recording programs can be purchased from vendors such 
as Adobe, Sony and others. 
 

• WARNING:  It is important to set the recording level of your microphone correctly 
when creating a custom recording for the LRAD.  Excessive clipping of the audio signal 
in the recording can lead to damage to your LRAD or any other audio playback device.  

 
The following graphic shows a severely clipped audio recording.  This recording was improperly 
produced and could cause damage to the LRAD.  Instead of the audio waveforms being 
sinusoidal in shape, they are squared off or clipped at the tops and bottoms.  This clipping scan 
create square waves which may cause damage to the LRAD’s drivers.  The waveform of any 
recorded file can be inspected using any of the software packages described above.  It is highly 
recommended that new audio files being played through the LRAD be inspected to ensure that 
this type of clipping is not present. 

Severely clipped audio recording:

Severely clipped audio recording (zoomed in):

Normal audio recording:

Normal audio recording (zoomed in):

 
Figure 12: Comparison of Clipped and Normal Audio Tracks 

 
 

http://audacity.sourceforge.net/�
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When using existing recordings, it may be beneficial to process these in order to optimize the 
sound quality for use with the LRAD-RX.   
 
The following steps illustrate a procedure for optimizing an existing voice recording for use with 
the LRAD product line.  This example uses “Audacity” software, which is available as a free 
download at:  http://audacity.sourceforge.net 
 
Files processed with the following steps will sound clearer and project farther when played on 
an LRAD-X system: 
 

(1) Remove noise from the file (background noise, hiss, etc.) 
(2) Delete silent periods at the start and end of the file 
(3) Apply 300Hz high-pass filter 
(4) Apply dynamic compression 
(5) Normalize audio signal to 0dB 

 
To import an audio file into Audacity: Click on Project  Import Audio… or press Ctrl + I.  
 
 
 
 
 
 
 
 
STEP 1: Remove  Noise 
 
Highlight an area at the beginning of the recording where there is no audio content, but where 
there is some background noise, evident by small variations in the amplitude of the waveform. 

 

 

Click, hold and drag the mouse to select (Highlight) an area 
contains only environment noise (No valid audio) 

http://audacity.sourceforge.net/�
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From the Audacity software menu, select Effect  Noise Removal… 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
STEP 2: DELETE SILENT PERIODS AT THE BEGINNING AND END OF FILE 
 
Select the silent area at the beginning of the file as shown below, and press the Delete key, do 
the same process with the silent area at the end of the file. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1. Click here to get the noise profile 

2. Press Ctrl + A to select (High 
light) the whole audio file. From 
Audacity menu, click to select 
Effect  Noise Removal… again 
 

3. Adjust this slider slightly to the 
left.  This is usually the best for 
removeing noise from voice 
recordings. Fine tune this adjustment 
with the preview button 

4. Click the Remove Noise button 
when ready 
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STEP 3: APPLY 300HZ. HIGH-PASS FILTER 
 
Press Ctrl + A to select the whole file. From Audacity menu, select Effect  High Pass Filter… 
 
 
 
 
 
 
 
 
STEP 4: APPLY DYNAMIC COMPRESSION 
 
 
Change the Vertical scale to a dB scale by mouse clicking here and select Waveform (dB) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Change the Cutoff frequency to 
300 as shown. Press the OK 
button when done. 
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Examine the whole audio envelope and note the highest dB (loudest part) and lowest dB (most 
quiet part). Leave the whole audio file selected. From Audacity menu, select Effect  
Compressor… 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
STEP 5: NORMALIZE AUDIO SIGNAL TO 0dB 
 
Examine the whole audio envelope and note the areas where the amplitude does not reach the 
0dB level on the vertical scale. Select one of these areas. From Audacity menu, select Effect  
Amplify… 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. Adjust the Threshold slider to the midpoint 
between highest dB and lowest dB parts of the 
recording. For example, if the highest is -12dB 
and the lowest is -22dB then adjust the 
Threshold slider to -17dB 
 
2. Leave the Ratio  slider on  10:1 
 
3. Leave the Attack Time slider to 0.1 sec. 
 
4. Check the Normalize to 0dB after 
compressing 
 
5. Use the preview button to fine tune the 
Threshold slider (Only if needed)  
 
6. Press the OK button when ready 
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Repeat the Amplification process with other areas that do not reach 0dB amplitude. Do not 
select areas where the audio peak already hits 0dB.  An example of this is shown below 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If you are in need of professionally produced voice recordings in multiple languages, please 
contact your LRAD sales representative. 

 

1. Leave the Amplification (dB) as default and 
make certain New Peak Amplitude (dB) is 0.0. 
 
2. Uncheck Allow clipping 
 
3. Press the OK button when done 

 

Do not select this area because the peak of 
the audio envelope is already at the highest 
absolute level. 
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10.6 Setup 
The Setup button brings up the pop-up window at the 
left.  This interface can be used to set the operating 
parameters for the LRAD’s pan/tilt positioning 
mechanism. 
 
Soft limits can be set to limit the range of travel in the 
Up/Down and Clockwise/Counterclockwise axes.  The 
default maximum ranges are +/- 95 degrees up and 
down and +/- 210 degrees left and right (or clockwise, 
counterclockwise).  
 
Maximum velocity and acceleration values can be 
entered for each unit as well.  Enter a value from 1 
(minimum) to 250 (maximum) for each.  The LRAD has a 
maximum velocity of 60 degrees per second, which 
corresponds with a value of 250 in this interface.  It also 
has a maximum acceleration of 60 

degrees/second/second in the tilt axis and of 120 degrees/second/second in the pan axis, each 
of which also correspond to values of 250 in this interface.  Coordinated moves, such as move-to 
a set angle or home are always performed at the maximum velocity and acceleration entered 
here.  Slowing down the velocity and acceleration in this interface will also affect the maximum 
velocities and accelerations during jog commands. 
 
The LRAD’s zero position can be offset in order for the user to set the LRAD’s zero position in a 
different orientation from the factory setting.  For example, if the LRAD’s factory default zero 
position has it pointing due East, but the user would Like for the LRAD’s zero position to be due 
North, then the zero position can be offset by -90 degrees so that the angles indicated in the 
interface can be read as compass headings. 
 
The pan axis can be offset by a maximum of +/- 107 degrees, and the tilt axis can be offset by a 
maximum of +/- 95 degrees. 
 
All of the settings in this interface are saved in non-volatile memory in the LRAD itself.  Click the 
Refresh button to read the LRAD’s current settings, and click the Save button to save new 
settings to the LRAD. 
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10.7 Status 
The Status button brings up the pop-up window 
at left, which displays status information from 
the selected LRAD. 
 
The Identity section shows the selected unit’s 
serial number, name, firmware revision and IP 
address.  The serial number displayed here 
matches the serial number printed on a 
permanent aluminum label on the back of the 
LRAD unit. 
 
The Amplifier Status section shows the status of 
the LRAD’s audio amplifiers.  The volume setting, 
temperature in degrees C, voltages and faults if 
any are displayed here. 
 
The Other Status section displays the network 
connection status of the various devices 
integrated in the LRAD. 
 
The Servo Status section gives detailed 
information about the positioning mechanism of 
the LRAD.  The boxes will be checked when any 
of the indicated conditions are present.  For 
example, if the unit has been moved into a soft 
limit, the corresponding soft limit checkbox will 
be checked.  When a soft limit is reached, the 
unit will only allow movement away from that soft limit.  The Hard Limits, Faults and errors 
listed, will all result in the LRAD’s positioning system to shut down to prevent any damage to the 
unit.  Any fault other than a soft limit will require a machine soft reset in order to recover.  This 
operation is discussed in the next section of this document. 
 
The following list describes the conditions that can cause the various faults and some 
troubleshooting steps. 
 
Table 2: Troubleshooting Faults 
Fault Possible Causes Troubleshooting 
Pan Soft 
Limit, Tilt 
Soft Limit 

User tried to jog the LRAD beyond 
the programmed soft limit.  

Jog the LRAD in the opposite direction 
from the soft limit.  The LRAD functions 
normally when this fault is present, but it 
will not move any more beyond the soft 
limit. 
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Pan Hard 
Limit, Tilt 
Hard Limit 

User may have manually moved the 
pan hard limits and set the soft 
limits beyond the range of the hard 
limit switches, which allows the 
LRAD to hit the hard limit switches. 
If the soft limits are set inside of the 
hard limit switches, then this error 
is an indicator of a more severe 
failure.  For example, excessive 
torque on the unit may have back-
driven the LRAD beyond a soft limit 
and into the hard limit switch. 

Open the Pan-Tilt window and perform a 
soft reset on the LRAD.  This will cause the 
LRAD to allow move or jog commands only 
in the direction opposite the limit switch.  
You may be able to move the LRAD until 
you see the Hard Limit check box become 
cleared in order to see where the limit 
switch is located. 
If no motion is possible after a soft reset, 
then there may have been a severe failure.  
Contact ATC technical support for 
assistance. 

Pan Drive 
Fault, Tilt 
Drive Fault 

These faults indicate a general 
hardware fault in the servo driver 
unit that controls the pan or the tilt 
servo motor.  This can be due to 
overheating, an improper boot up 
or a power glitch. 

Perform a hard power cycle to the LRAD.  
Leave the power off on the LRAD for at 
least 30 seconds before turning it back on 
again.  Contact ATC technical support if 
this problem persists.  Detailed 
information about this and some other 
faults will appear in the text box at the 
bottom of this interface. 

Pan Motor 
Stall, Tilt 
Motor Stall 

These faults indicate that the 
motors were unable to move as 
commanded.  They were not able to 
achieve the preset speed, 
acceleration or position within the 
operating limits of the system.  This 
is typically caused by excessive load 
on the motor.  It may be that the 
pan/tilt is bumping into a fixed 
object or that there is something 
physically impeding its movement. 

Perform a soft reset or a hard power cycle 
to clear this fault.  Make sure there is 
nothing hindering the movement of the 
LRAD, such as an improperly placed object, 
ice buildup, etc.  Repeated Motor Stall 
errors may signal the need to replace a 
motor. 

Pan, Tilt 
Comm 
Fault 

These faults indicate that the 
embedded computer in the LRAD 
has lost comms with either of the 
servo drivers.  This could be due to 
an unknown software glitch or due 
to a fault connection between the 
embedded computer and the servo 
controllers. 

Perform a hard power cycle on the LRAD 
to clear this fault.  If the fault does not 
clear, there may be a faulty electrical 
connection in the electronics module in 
the LRAD.  Contact ATC tech support for 
assistance. 

Fans On This is not a fault, it indicates 
whether the pan/tilt controller has 
switched the internal fans on.  The 
internal fans only operate when the 
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internal temperature of the LRAD 
reaches a certain level, so they are 
not on all the time. 

Fan 
Current 
Presence 

When the fans are on, the Fan 
Current Presence indicator should 
also be checked.  If it is not checked, 
this means that the fans in the 
LRAD’s electronics module have 
failed.  The fans in the LRAD are 
rated for 45,000 hours of operation, 
so this should be a rare fault. 

If the fans are not functioning, contact ATC 
tech support for replacements.  
Replacement instructions are included 
with the spares. 

Pan/Tilt 
Encoder 
Init. Error 

This error indicates that the 
absolute encoder that is integrated 
in the unit’s motors failed to 
initialize upon boot-up. 

Perform a hard power cycle to try to clear 
this fault.  If this does not clear the fault, 
the motor may need to be replaced.  
Contact ATC tech support for assistance. 

 

10.8 Pan-Tilt 
 
The pop-up window at left will appear when clicking 
the Pan-Tilt button.  This interface allows a user to 
move the unit to an entered pan and tilt angle.  It 
also provides controls for centering, homing and 
stowing the LRAD.  Each of these positions can be 
set by the user in the “Tours” section. 
The Stop button will immediately stop the pan/tilt 

from performing any movement. 
The Reset Pan-Tilt button performs a soft reset on the pan/tilt.  This soft reset will clear some 
faults and allow the operator to move the LRAD away from a hard limit switch if one has been 
triggered. 

10.9 Maxabeam 
 
If a Maxabeam lamp is integrated in the system, this control 
allows you to control the light.  The beam intensity can be set to 
a Low, Mid or Max setting.  The light can be strobed at Slow, 
Mid or Fast settings.  The beam focus can be adjusted with the 
slider control from a wide flood setting to a tight spot.  The 
Maxabeam can be used to illuminate a target so that it can be 
viewed with the LRAD’s camera, or to get a target’s attention. 
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10.10 Security 
 

This interface can be used to limit the maximum volume 
setting that the LRAD is allowed to be set to.  Only an 
administrator is allowed to change the maximum 
volume setting for the LRAD.  When the LRAD 
application is first installed, the default administrator 
User Name and Password are installed.  These are: 

User Name: admin 
Password: atc 
 

In order to activate password level protection for the 
volume setting, log in and set up a new administrator 
account with a username and password, and delete the 
factory default user account as follows. 
 
Login as admin, atc and click the “more” button to 
show the Administration and User Information 
interfaces.  The Security window will expand to show 
the controls in the screen at left. 
 
Enter a username and password in the New Account 
section and click the “Create” button.  This will add the 
new account to the user information table.  You may 
change that user’s role between “User” and 
“Administrator” by clicking on the role in the user 
information table and selecting the desired role. 
 
You may delete a user by selecting the user and hitting 
the delete key on your keyboard.  Only Administrators 
will be allowed to change the maximum volume setting 
of the LRAD. 

10.11 Tour 
This interface allows the user to program automated scanning routines for the LRAD.  The user 
can create and name preset positions and program the LRAD to move to each position at a given 
speed, dwell at each position for a given amount of time and set the camera’s zoom level to a 
given setting.  When running a tour, the LRAD will move to each selected position continuously 
until the user stops the unit.  All other LRAD controls are still functional while a tour is running, 
so it is possible to play audio, check status, etc. during a tour. 
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The Tour window’s first three settings are used to define the Home, Center and Stow positions 
that will be moved to with the buttons in the Pan-Tilt interface. 
 
You can add new rows to the Tour table by right clicking on a blank row and selecting “Add New 
Row”.  A new row will appear and will display the actual pan and tilt angles of LRAD’s current 
position, as well as the current zoom setting on the camera.   This feature allows you to point 
the LRAD at a desired landmark or reference position using the LRAD’s camera and easily add 
this position as a tour setpoint. 
 
You may also name each setpoint, change the dwell time and the speed at which the LRAD will 
move to that setpoint. 
 
Click the Save button to save any new tour setpoints you have added.  Click on the checkbox in 
the first column to add that setpoint to a tour.  When running a tour, the LRAD will always go to 
the first setpoint on the list that has its checkbox checked, and then will proceed down the list to 
each setpoint that is checked.  This sequence will repeat until the user stops the tour.  The 
setpoint that is currently being performed during a tour will be highlighted in red. 
 
You do not have to stop a tour in order to make any changes to any of the setpoints in this 
interface.  They can be updated while the tour is running. 
 
A counter at the upper left shows how many tour cycles have been completed. 
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11.0 Maintenance, Troubleshooting and Servicing 
The power-on hours meter on the base of the LRAD should be read and recorded in any 
maintenance logs. 

11.1 Preventive Maintenance 
The LRAD-1000RX requires minimal preventive maintenance.  As the LRAD is an acoustic device, 
its acoustic elements must be in contact with the surrounding air in order to emit sound.  While 
these elements are somewhat environmentally protected by the screen, it is best to keep the 
head unit stowed in a downward facing position.  This will prevent moisture, salt, and dust 
buildup on the screen and will protect the unit’s drivers from exposure to the elements.   
 
The following are preventive maintenance steps and recommended frequencies: 

11.1.1  Fresh Water Wash Down 
All connectors as well as all surfaces exposed to salt spray and/or dust should be rinsed 
periodically, depending on the usage conditions.  Recommended rinse-down frequency is weekly 
for shipboard installations. 
 

11.1.2  Camera and Maxabeam Window Cleaning 
Camera and Maxabeam lens windows can gather dirt, debris and salt.  Wipe down weekly with 
fresh water for optimal picture clarity and illumination performance. 

11.1.3  Power Down and Stow when Not in Use 
The optimal stow position is with the head unit at a -90 degree elevation.  This will prevent 
moisture and debris build up in the acoustic drivers. 

11.1.4  Camera Nitrogen Purge 
 
An annual dry nitrogen purge is recommended for the camera enclosure.  Remove the valve 
cover from the rear of the camera housing.  Ensure that the o-ring is kept along with the valve 
cover.  Connect dry Nitrogen using to the Schrader valve on the camera housing and apply 
nitrogen for approximately one minute to purge the interior of the camera.  Check the pressure 
of in the camera housing by using a digital pressure gauge or equivalent.  Loss of positive 
pressure indicates a leak and the camera should be replaced and serviced.  
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Figure 13: Camera Enclosure with Valve Cover Removed. 

 
 
Figure 14: Applying Dry Nitrogen 

  
 
Figure 15: Testing Camera Pressurization 
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11.1.5 Cleaning the Head Unit Grill 
The Head Unit Grill provides a partial barrier for the acoustic drivers in the head unit from dust, 
water and other elements, while allowing sound to pass through.  Any blockage of this grill 
material may affect the acoustic performance of the LRAD. 
 
If there is dust, mud or other material buildup in the grill, it can be rinsed off with fresh water 
and a brush.  Allow the LRAD’s Head Unit to rest with the grill facing down to let any moisture 
that has built up behind the grill during washing drain out. 
 

11.1.6 Camera and Maxabeam Boresight Adjustment 
The integrated camera and Maxabeam systems are mounted on adjustable platforms so that 
they can be boresighted to the center of the LRAD’s acoustic beam.  Use a laser-level or 
equivalent tool to project a mark on a target in a line perpendicular to the center of the acoustic 
array. 
While monitoring the video display, loosen and adjust the cap screws on the bases of the camera 
and Maxabeam systems.  The laser mark should be aligned with the center of the field of view of 
the camera, as should the projected spot light from the Maxabeam. 
 
Figure 16: Camera Boresight Adjustment Screws 

 

Elevation (both sides) 

Azimuth (both sides) 
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Figure 17: Maxabeam Boresight AdjustmentScrews 
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12.0 Specifications 
 
LRAD-1000RX Technical Specifications 
Total System Weight    375 lbs 
Head Unit Dimensions   See ICD 
Head Unit Construction   Molded Low Smoke Composite 
Maximum SPL       152 dB @ 1 Meter 
Power Consumption    Normal Power Consumption, Standby: 
      300 Watts Average 
Normal Power Consumption 
for Voice Broadcasts:    400 Watts Average  
Normal Power Consumption for Alert Tone: 750 Watts Average 
Peak Power Consumption:    1000 Watts 
Acoustic “Beam” Width    +/- 15° @ 1 kHz -3dB 
Safety      MIL-STD-1474D 
      MIL-STD-1399 
Electromagnetic Compatibility  FCC Class A radiated and conducted emissions 
      MIL-STD-461F 
 
 
 
 
Environmental 
Shipboard Vibration MIL-STD-167-1A 
Shipboard Shock MIL-S-910D, Class I, Shockgrade B 
SRS Shock MIL-STD-810G, Method 516.6, Procedure 1 (Functional Shock) 
High/Low Temp 
Operational 

MIL-STD-810F, Method 501.4 & 502.4, Procedure 2, -33° to 55° C 

Rain MIL-STD-810F, Method 506.4, Procedure 2, Blowing Rain 
Operating Humidity MIL-STD-810F, Method 507.4 
Salt Fog MIL-STD-810F, Method 509.4 
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13.0 Technical Support 
 
Contact information for help and technical support is listed below. 
 
LRAD CORPORATION 
15378 AVENUE OF SCIENCE, SUITE 100 
SAN DIEGO, CA 92128 
 
Tel:  858-676-0574 
Fax:  858-676-1120 
Technical@LRADX.com 
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