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ATTENTION – READ THIS FIRST!
All personnel involved with the installation, operation, or maintenance of the equipment described in this
manual should read and understand the warnings and cautions provided below.

CAUTION!
This equipment contains devices that are extremely sensitive to static
electricity. Therefore, extreme care should be taken when handling them.
Normal handling precautions involve the use of anti-static protection
materials and grounding straps for personnel.

WARNING!
High Voltage may be present in all parts of the system. Therefore, use
caution when the electronics are removed from their containers for
servicing.

CAUTION!
Operation with improper line voltage may cause serious damage to the
equipment. Always ensure that the proper line voltage is used.

iv

HARDWARE VARIATIONS AND COMPATIBILITY
The USBL Broadband Acoustic Tracking System (BATS) contains both standard and proprietary hardware.
At times, EdgeTech may change the standard components due to their availability or performance
improvements. Although the component manufacturers—along with their models and styles—may
change from unit to unit, replacement parts will generally be interchangeable.
EdgeTech will make every effort to see that replacement components are interchangeable and use the
same software drivers (if applicable). At times, however, direct replacements may not exist. When this
happens, EdgeTech will provide the necessary drivers with the replacement part, if applicable.
EdgeTech may also change certain hardware per customer requirements. Therefore, portions of this
manual, such as parts lists and test features, are subject to change. These sections should be used for
reference only. When changes are made that affect system operation, they will be explicitly noted. Also,
some options and features may not be active in the customer’s unit at time of delivery. Upgrades will be
made available when these features are implemented.
Contact EDGETECH CUSTOMER SERVICE with any questions relating to compatibility.
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ABOUT THIS DOCUMENT
We, the employees at EdgeTech, would like to thank you for purchasing USBL Broadband Acoustic
Tracking System (BATS). At EdgeTech, it is our policy to provide high-quality, cost-effective products and
support services that meet or exceed your requirements. We also strive to deliver them on-time, and to
continuously look for ways to improve them. We take pride in the products we manufacture, and want
you to be entirely satisfied with your equipment.

Purpose of this Manual
The purpose of this manual is to provide the user with information on the setup and use of EdgeTech’s
BATS. Although this manual encompasses the latest operational features of the BATS, some features may
be periodically upgraded. Therefore, the information in this manual is subject to change and should be
used for reference only.

Liability
EdgeTech has made every effort to document the BATS in this manual accurately and completely.
However, EdgeTech assumes no liability for errors or for any damages that result from the use of this
manual or the equipment it documents. EdgeTech reserves the right to upgrade features of this
equipment, and to make changes to this manual, without notice at any time.

Warnings, Cautions, and Notes
Where applicable, warnings, cautions, and notes are provided in this manual as follows:

WARNING!
Identifies a potential hazard that could cause injury or death.

CAUTION!
Identifies a potential hazard that could damage equipment or data.

NOTE: Recommendations or general information that is particular to the
material being presented.
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WARRANTY STATEMENT
All equipment manufactured by EdgeTech is warranted against defective components and workmanship
for a period of one year after shipment. Warranty repair will be done by EdgeTech free of charge.
Shipping costs are to be borne by the customer. Malfunction due to improper use is not covered in the
warranty, and EdgeTech disclaims any liability for consequential damage resulting from defects in the
performance of the equipment. No product is warranted as being fit for a particular purpose, and there is
no warranty of merchantability. This warranty applies only if:
i.

The items are used solely under the operating conditions and in the manner recommended in
Seller's instruction manual, specifications, or other literature.

ii.

The items have not been misused or abused in any manner, nor have repairs been attempted
thereon without the approval of EdgeTech Customer Service.

iii.

Written notice of the failure within the warranty period is forwarded to Seller and the directions
received for properly identifying items returned under warranty are followed.

iv.

The return notice authorizes Seller to examine and disassemble returned products to the extent
Seller deems necessary to ascertain the cause for failure.

The warranties expressed herein are exclusive. There are no other warranties, either expressed or implied,
beyond those set forth herein, and Seller does not assume any other obligation or liability in connection
with the sale or use of said products. Any product or service repaired under this warranty shall be
warranted for the remaining portion of the original warranty period only.
Equipment not manufactured by EdgeTech is supported only to the extent of the original manufacturer's
warranties.
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SOFTWARE SERVICE OVERVIEW
EdgeTech provides software services free of charge. This software agreement does not address customerspecified modifications or enhancements. These services may be ordered separately. Furthermore,
EdgeTech software upgrades are meant for the sole use of EdgeTech customers. Any reproduction of
EdgeTech-supplied software or file sharing is strictly prohibited.

Software Updates and Enhancements
EdgeTech customers can download new software releases with all modifications and enhancements from
the EdgeTech ftp site. Major software issues, should they occur, will be reported directly to the customer.
New software releases consist of the following:
•

Software enhancements that are not on the price list

•

Software fixes and changes

•

Product integration

•

Documentation updates to online help

•

Tests for compatibility with other modules

Software patches consist of software that has undergone the following:
•

Minor software enhancements

•

Software fixes and changes

EdgeTech customers are entitled to contact EDGETECH CUSTOMER SERVICE by telephone, facsimile, or e-mail
to report a difficulty, to discuss a problem or to receive advice on the best way to perform a task. When
contacted, EdgeTech Customer Service will do the following:
•

Respond within 24 hours via Telephone, Facsimile, and E-mail Support

•

Immediately attend to serious problems affecting operations

•

Attempt to find an immediate work-around
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RETURNED MATERIAL AUTHORIZATION
Prior to returning any equipment to EdgeTech, a Returned Material Authorization (RMA) number must be
obtained. The RMA will help identify returned equipment when it arrives at our receiving dock and enables
tracking of the equipment while at our facility. The material should be shipped to EdgeTech, 4 Little Brook
Road, West Wareham, MA 02576. Refer to the RMA number on all documents and correspondences.
All returned materials must be shipped prepaid. Freight collect shipments will not be accepted. EdgeTech
will pay freight charges on materials going back to the customer after they have been evaluated and/or
repaired. If the equipment is the property of EdgeTech, please insure for full value.
All shipments must be accompanied by three copies of your proforma invoice, with the value of the
material, and the reason for return. If the reason is for repair, it must be clearly stated in order to move
through customs quickly and without duties being charged. Whenever possible, please send copies of
original export shipping documents with the consignment. Fax one invoice, packing list, and a copy of the
airway bill to EdgeTech upon shipment to EdgeTech’s Main Office Fax: 1-508-291-2491.
If there is more than one item per consignment, a packing list must accompany the shipment, which can
be combined with the proforma invoice and packing list if the contents of each carton are clearly
numbered and identified on the invoice.

CAUTION!
Never attempt to ship a Portable Topside, it in its Storm CaseTM alone.
Although rugged, these cases are not intended to be used as shipping
containers, and the delicate internal components could be damaged if
used in this manner.

Note: All shipping charges shall be the responsibility of the customer, and
the return shipment will be sent on the customer’s account.

Foreign and Domestic Shipping Return Instructions
1. The items must be sent prepaid to our door – using a reputable company. Freight collect
shipments will not be accepted. Small items can be shipped prepaid directly to EdgeTech via
FedEx, DHL, UPS, Airborne, etc.
2. For your protection, the items should be fully insured. EdgeTech will not assume any responsibility
for damage to the shipment while in transit inbound or outbound.
3. Items within the warranty period must be sent prepaid to our door – using a reputable company.
EdgeTech will only pay for return shipping charges, if damage was not caused by misuse.

x

International Shipping Return Instructions
The following steps only apply to material being returned from outside the Continental United States, and
must be followed carefully to prevent delays and additional costs:
1. The waybill and all shipment documentation associated with the shipment must clearly state that
the Country of Origin/Manufacturer is USA.
2. The waybill and all associated shipment documents must state the following to eliminate
taxes levied: United States goods returned to manufacturer for repair purposes only.
3. The waybill and all documents associated with the shipment must state the following for
description (HS Tariff Code eliminates duty charges): Geophysical Scientific Instrumentation; Side
Scan System, Beacons; HS Tariff Code: 9015.80.80.80
4. If using a freight forwarder, ensure they understand that the goods are duty & tax free United
States goods returned to manufacturer for repair only. Additionally, please instruct the freight
forwarder that the shipment is FREE DOMICILE and must be delivered to our door.
5. Please send all shipping documents in advance of the shipment by email to
service@edgetech.com. Providing EdgeTech with the shipping documents will enable us to
follow up with the carrier on our end.
Also include EdgeTech’s broker information below on the commercial invoice:
Attn: Brenda Richards - brendar.bos@transgroup.com | Terri DiOrio - teresad.bos@transgroup.com
TransGroup BOS INTL, 140 Eastern Ave, Chelsea MA 02150
Office: 617-889-5089 TF: 877-839-3353
Fax: 617-889-5189
NOTE: For International Shipments, If the value of the equipment is over
$1000, the following Shipper's oath must be sent with the invoice. This
oath can be typed on the invoice or on a separate letterhead:

"I, ______________________________, declare that the articles herein specified are the growth,
produce, or manufacture of the United States; that they were exported from the
United States from the port of _____________________, on or about _______________; that they
are returned without having been advanced in value or improved in condition by any
process of manufacture or any other means; and that no drawback, or allowance has
been paid or admitted hereof."
Signed ______________________________
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CUSTOMER SERVICE
Customer service personnel at EdgeTech are always eager to hear from users of our products. Your
feedback is welcome, and is a valuable source of information which we use to continually improve these
products. Therefore, we encourage you to contact EDGETECH CUSTOMER SERVICE to offer any suggestions or
to request technical support:

NOTE: Please have your system Serial Number available when contacting
Customer Service.

E-mail:

service@edgetech.com

Mail:

4 Little Brook Road
West Wareham, MA 02576

Telephone:

(508) 291-0057

Facsimile:

(508) 291-2491

24-Hour Emergency
Technical Support Line:

(508) 942-8043

For more information please go to www.EdgeTech.com.

xii

COMPANY BACKGROUND
EdgeTech (formerly EG&G Marine Instruments) traces its history in underwater data acquisition and
processing back to 1966. EdgeTech has designed, developed, and manufactured products, instruments,
and systems—for the acquisition of underwater data, including marine, estuarine, and coastal
applications—for over 50 years.
The company has responded to the needs of the scientific, Naval, and offshore communities by providing
equipment—such as sub-bottom profilers, side scan sonar, acoustic releases, USBL positioning systems,
and bathymetric systems—that have become standards in the industry.
EdgeTech has also consistently anticipated and responded to future needs through an active research and
development program. Current efforts are focused on the application of cutting-edge CHIRP and acoustic
technology.
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1.0 OVERVIEW
The EdgeTech Broadband Acoustic Tracking System (BATS) is an Ultra Short BaseLine (USBL) Underwater
Tracking/Navigation System. BATS measures and analyzes sound waves sent from an acoustic source that
is attached to a target. The signal is received by a hydrophone to determine target position relative to the
tracking ship. The hydrophone amplifies the received acoustic signals and sends them to the Transceiver
and then to the PC for further processing by TrackMan.
The BATS uses USBL, phased-array hydrophone containing sound transducing elements arranged at the
vertices of an equilateral triangle. Each element is spaced less than half a wavelength away from each of
the other elements in the array. When a sound wave impinges upon the array it strikes one element first,
then one of its neighbors, and finally the remaining element. The sound wave, as sensed by any element
in the array, appears out of phase with the wave as sensed by the other elements in the array. The phase
differences between the elements in the array provide the information required to calculate a threedimensional vector from the array to the sound source.
Three types of sound sources are used with the BATS: pingers, transponders and responders. The
hydrophone receives the acoustic pulse transmitted by the pinger and determines bearing and Depression
Angle. Transit time of the pulse is unknown due to the fact the pingers operate asynchronously. The BATS
receives the pulse but does not know when the pulse was sent. A transponder emits a sound pulse in
response to a specific acoustic interrogation pulse from the controller transmitter. A transponder is
interrogated by the interrogation ceramic inside of the Hydrophone. A pinger emits a sound pulse at a
predetermined frequency, repeated at a set interval.
A responder emits a sound pulse via a wire connecting the responder and the Transceiver or BATS. The
system now has timing information to calculate directly the slant range of the target, assuming the
average velocity of sound in the water column and the turnaround time of the transponder or responder
are known. A responder works the same way as a transponder except instead of the hydrophone
transmitting acoustically, the BATS generates a trigger which is sent down to the beacon.

BATS Applications
•

Towfish tracking & target position

•

Diver tracking

•

AUV/ROV tracking

•

Underwater construction

SECTION 1: OVERVIEW
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Figure 1-1: Portable BATS, EdgeTech-Supplied Laptop, MRU, Beacon, Hydrophone, and Deck Cable

Configurations
The BATS system is available in three configurations, listed below:
1. PORTABLE BATS
2. DESKTOP BATS
3. RACK-MOUNT BATS
More information on each one of these systems is available below.
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Main System Components
Regardless of configuration, the BATS System has the following components. Those Components unique
to the systems will be discussed throughout where appropriate.
The Overall BATS Systems consists of:
•

HYDROPHONE(S) [Transmitting and Interrogating]

•

BEACONS

•

DECK CABLE

•

TRANSCEIVER

•

PC (Customer or EdgeTech Supplied)
•

Keyboard and Mouse

•

TRACKMAN (supplied) is the Human Machine Interface (HMI) software installed on the PC

•

IPS SOFTWARE (requested) is a paid 3rd party software

1.3.1 Hydrophone(s)
The Model 4213C-B is the standard hydrophone. The Hydrophone is calibrated in the 17 to 30kHz
frequency band for the receiver and tuned to 15 to 23kHz for the transmitter.

1.3.2 Beacons
Beacons are compatible with BATS and can be configured for Transponder or Responder operation. The
composite signal is made up of a series of discrete frequencies, and typically, the beacons output a 10ms
discrete chirp signal. EdgeTech’s offer a variety of options for beacons. Standard beacon’s use coded
signals, our current standard is PRN. The BATS is compatible with beacon’s that transmit ORE OFFSHORE’s
MFSK codes, Remus Codes 1-4 for MF systems, and Frequency shifted signals
The BATS is compatible with beacons that transmit uncoded CW pulses, but the uncoded signals will not
benefit from the processing gain of the BATS system and will result in lower SNR.

1.3.3 Deck Cables
EdgeTech offers cables for the Portable, Desktop, and Rackmount Systems in 3 lengths:
•
•
•

15m (50ft)
30m (100ft)
50m (165ft)

There is a maximum length of 100m for these cables. See DECK CABLES for more detailed information.
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1.3.4 Transceiver
All units have a Transceiver; however, the configuration determines the Transceiver’s appearance. All
Transceiver’s function identically, regardless of configuration. In the Portable System, it is the Yellow Deck
box, shown in FIGURE 2-2. In the Desktop System, it is the Black Box, shown in FIGURE 2-4. In the Rackmount
System, it is the Rackmount, shown in FIGURE 2-8.

Compatibility with Older TrackPoint Systems
The BATS system is backwards compatible with older features and components, see COMPATIBLE
COMPONENTS for more information and greater detail.

Software
The BATS comes with two software interfaces:
•

TrackMan Software – provided free of charge with each purchase.

•

IPS Software – paid, which provides Latitude and Longitude positioning, in addition to relative.

1.5.1 TrackMan Software
The TrackMan software is EdgeTech’s Windows®-based USBL user interface software. TrackMan
communicates with the BATS’ USBL Processor Module to allow modification of the target & system
parameters and outputting of processed USBL data to Navigation software, such as IPS software. For more
information, see the Software Trackman Software Manual, 0019630.

1.5.2 IPS Software
IPS, Integrated Positioning System, is a Windows® based program that interfaces to DGPS and TrackMan
for latitude / longitude positioning. The IPS software integrates USBL data and the DGPS data to display
and output tracked target data relative to Latitude and Longitude. IPS software is compatible with
TrackMan. Please see PN 0019630.

Optional Equipment
The optional equipment specifications for the BATS portable are as follows:
•
•

BATS

Charger
MultiBeacon

0018257_REV_A
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Recommended Equipment
The following equipment is recommended as it will increase accuracy in the field:
•

Heading Sensor

•

MOTION REFERENCE UNIT

1.7.1 Optional Motion Reference Unit [MRU]
The EdgeTech MRU (Motion Reference Unit) Model 4761 provides dynamic pitch and roll compensation
for the BATS. TrackMan and BATS accept NMEA strings and Analog Sensors.
FOR MORE INFORMATION ON A PURCHASED MOTION REFERENCE UNIT, SEE ITS HARDWARE MANUAL,
0018597.
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2.0 SPECIFICATIONS
The following are the specifications for the BATS system. See MECHANICAL DRAWINGS for system specifics.

All Systems Components
All systems require a BATS transceiver, a Hydrophone a Deck Cable, a Beacon (underwater sound source)
and a Laptop/PC.
The Transceiver communicates with USBL Processor Module via an Ethernet Cable. The PC sends
commands and parameter setup data to USBL Processor Module, and receives raw Beacon Position Data
from USBL Processor Module. Once processed, the PC sends formatted Beacon Position Data out its RS232
ports to interface to a Navigation System, or in the case of IPS software it can connect internally via an IP
address and port number.
Suggestions for the RS232 Ports:
1. Depth Sensor Input to receive NMEA depth data from Tow Vehicle or ROV
2. Tracking Data Output to send Tracked Target data to a Navigation Software for GPS integration

Note: The Portable and Desktop systems are typically sold with a laptop,
but can be interfaced with a customer’s PC or laptop.

Components particular to each system configuration are highlighted in the sub-sections below.

Portable System Components
The Portable System, shown in FIGURE 2-1, is configured inside a portable splash-proof case with customer
furnished or EdgeTech Supplied Laptop or PC, and the following:
•

(1) Portable BATS USBL Transceiver

•

(1) Hydrophone (17-30) kHz)

•

(1) Portable Deck Cable

SECTION 2: SPECIFICATIONS

2-2

Figure 2-1: BATS USBL Portable System

BATS
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Figure 2-2: Portable BATS Transceiver

Figure 2-3: Portable BATS Transceiver Side Panel

SECTION 2: SPECIFICATIONS
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Desktop Unit Components
The Desktop Configuration, shown in FIGURE 2-4, is configured as a desktop unit with customer furnished
or EdgeTech Supplied Laptop or PC, and the following:
•

(1) BATS USBL Transceiver

•

(1) Hydrophone (17-30 kHz)

•

(1) Desktop Deck Cable

Figure 2-4: BATS Desktop

BATS
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Figure 2-5: BATS Desktop Configuration: Front View

Figure 2-6: BATS Desktop Configuration: Rear View

Figure 2-7: BATS Interface Module Rear Panel Connections
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Rackmount Components
Rackmounts differ because they are never sold with a laptop. They have the rackmount PC. In a
Rackmount BATS, the topside electronics are in a 19-inch (22.86 cm) Rack enclosure, standard from EIA
310-D, IEC 60297 and DIN 41494 SC48D. 19” refers to rack width. In a rack, 1U is 1.75” (4.45 cm) tall.
The Rackmount BATS, shown in FIGURE 2-8 consists of three 2U Rack Modules in a 6U Equipment Case,
and the following:
•

(1) Rack Enclosure

•

(1) Keyboard Monitor

•

BATS USBL Transceiver (Rackmount

•

(1) Hydrophone (17-30 kHz)

Configuration)

•

(1) Desktop Deck Cable

•

(1) RackMount PC

Figure 2-8: BATS Rack Enclosure Front View

BATS
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Figure 2-9: BATS Rack Enclosure Front View – CPU

Figure 2-10: BATS Rack Enclosure Front View – Laptop
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2.4.1 Rackmount Specifications
CONSOLE PHYSICAL
SPECIFICATIONS

NOT INCLUDING RACK ENCLOSURE

Height

10.5 inches (26.7cm)

Width

17 inches (43 cm)

Depth

20 inches (51 cm)

Weight

Estimate: 95 lbs. (43kg)

Weight

107 lbs. (48.5)

(6U Rack Enclosure)
Chassis

Industrial 2U Rack Height, Fan & Filter, Front Door Protects Disk-drives,
Front Panel Supports Keylock and Power Switch, Reset button & Keyboard
Connector, Automatic Fan-Failure Detection

Table 2-1: Rackmount System Console Physical Specifications

2.4.2 Rackmount Computer Specifications
NOTE: Depth must be processed in TrackMan Software.
Rackmount Computer specifications are detailed below:
RACKMOUNT PC
Power Supply

500 Watt ATX Power Supply

Processor

Minimum Requirement: Intel Core 2 Duo E7500 LGA775 2.93 GHz

OS

Windows® 7 64-bit operating system

Single Board
Computer

FS-97DDG2 Full size SBC ; Intel Q35 & ICH9DO Chipset
E7500, 1066MHZ FSB, 2 x DDR2 800 ; MHz up to 4.0 GB
Dual 10/1000 LAN
(1) RS232
(1) RS232/422/485

BATS

Memory

Minimum Requirement: 2 GB DDR2 RAM, 800MHz, 240-Pin

Hard Drive

Minimum Requirement: 500GB SATA3 HDD, 7200 RPM

RS232 Ports

4 total (Baud Rates adjustable from 2400 to 115k)

Parallel Port

1

Ethernet Port (1)

Communication with BATS Transceiver (Rackmount or Portable)

0018257_REV_A
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RACKMOUNT PC
Dimensions

W 18.9” (48cm) x H 3.4” (8.6cm) x D 17.1” (43.4cm)

Weight

Approx. 25 lbs.

Power

115/230 VAC, 200 W

Shock

10 G acceleration peak to peak (11ms)

Vibration

5~17Hz, 0.1” double amplitude displacement;
17~640Hz, 1.5 G acceleration peak to peak

Table 2-2: Optional Rackmount System PC

2.4.3 Rackmount Computer LCD Monitor / Keyboard / Mouse
The LCD Monitor and Keyboard are an integrated unit packaged in a 2U (a 3.5-inch-high) Rackmount
Chassis. The LCD monitor is mounted on friction hinges enabling positioning at any angle. The Keyboard
and LCD Monitor are mounted to rack slides, which lock in the out position.
KEYBOARD/MOUSE/LCD MODULE
LCD Panel

17" LCD panel

Display type

TFT/LCD active matrix color

Display Area

304.1mm(H) x 228.1mm(V)

Viewing angle

130o (Horiz.)/110o (Vert.)

Resolution

1024 x 768

Contrast ratio

300:1 typical

Brightness

250 cd/m2 typical

Pixel pitch

0.297mm (H) x 0.297mm (W)

Panel color

16.7 million display colors

Back Light

4 CCFTs (Cold Cathode Fluorescent tube)

Synchronization Range

Horizontal: 48.36-60 KHz; Vertical: 56-75 KHz

MTBF

35,000 hours

Video Input Signal

Analog RGB 0.7Vp-p

Video Input Conn

15-pin D-Sub connector

Dimension

W 17.3” (44 cm) x H 3.46” (8.8cm) x D 23.7” (60.2 cm)

Weight

30 lbs (13.6 kg)

Power supply

110V 220V AC Input, 12V 5A Output (~75W)

Table 2-3: Optional Rackmount System Keyboard/ Mouse/ LCD Module
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Mechanical Specifications [ALL BATS]
Mechanical Specifications for all BATS configurations are outline below. See RACKMOUNTED BATS for
unique specifications.

2.5.1 System Accuracy
SYSTEM ACCURACY

SPECIFICATION

Transponder/Responder – Absolute Accuracy in Horizontal
Position (over entire hemisphere)

+ or - 0.5% RMS of Slant Range
(Does not include motion)

Repeatability Accuracy

+ or - 0.25% RMS of Slant Range

Angular Resolution

0.08°

Slant Range Accuracy

+ or - 0.3 meter RMS
(assuming correct speed of sound)

Slant Range Resolution

0.1 meter

Table 2-4: BATS Specifications System Accuracy

2.5.2 Receive Signal Spec
RECEIVE SIGNAL SPEC
Frequency

MF Range; 17-30kHz or LF Range; 8-16kHz

Signal Coding Structure

Various CW, Chirp (linear), Chirp (stepped or discrete tones), PSK Phase Shift Keying), M-FSK
(Multiple – Frequency Shift keying), (Hydroid’s REMUS (codes 1-4)

Signal to Noise Ratio
required

Typically >20dB (in 17-30kHz band or 8-16kHz band)

Table 2-5: BATS Receive Signal Spec

2.5.3 Diff Key Input – Responder (4)
DIFF KEY INPUT – RESPONDER (4)
Via rear panel Synchronization connector

Accepts single-ended, or differential signal input to opto-coupler
Pulse widths min = 200 micro seconds
Pulse width max = up to the width of the transmit-out burst

Table 2-6: BATS Diff Key Input – Responder (4)

2.5.4 Trigger Out
TRIGGER OUT
Via rear panel
Synchronization connector

Sync for Responder operation; Differential Output (0-5VDC) Either side can be
used as a positive or negative TTL pulse when used with GND.

Table 2-7: BATS Trigger Out

BATS
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2.5.5 Analog Inputs
ANALOG INPUT
Analog Voltage input for Depth

Uni-polar 0-6VDC

Analog Voltage input for Compass

Uni-polar 0-6VDC

Analog Voltage input for Pitch & Roll

± 10VDC input
o

o

Absolute Accuracy (+ or - 10VDC, -10 to 50 C)

0.27%

Resolution of A/D Converter

A/D converter = 16-bits

Table 2-8: BATS Specifications Analog Inputs

2.5.6 RS-232 Ports
RS-232 PORTS
Comport #1

GPS Time Input – ZDA GGA

Comport #2

Compass Input, typically

Comport #3

Pitch/Roll Input, typically

Table 2-9: BATS RS-232 Ports

2.5.7 1-PPS Inputs
1-PPS INPUT
Via rear panel BNC

Accepts a 1-PPS trigger from GPS; Opto-coupler input. Requires ZDA and GGA input.

Table 2-10: BATS Unit1-PPS Inputs

2.5.8 Ethernet
ETHERNET
Via Rear Panel Connector

Provides communications with PC (Data & Commands)

Table 2-11: BATS Ethernet

2.5.9 Transmitter Specs
TRANSMITTER SPECS
Frequency

MF: 15-23kHz, LF: 13-17kHz

Pulse Width

1-15ms in 0.1ms increments

Repetition Rate

BATS DESKTOP and PORTABLE : 0.5 to 60 seconds

Signal Coding Structure

CW, Chirp (linear)

Output Power

100 or 400 Watts into 300 Ohm Load

SECTION 2: SPECIFICATIONS
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TRANSMITTER SPECS
Sound Pressure Level

MF: 17-20kHz, @ 400W - Nominal 192dB re 1uPa @ 1m

(Hydrophone Interrogator)

LF: 13-17kHz, @ 400W - Nominal 192dB re 1uPa @ 1m

Table 2-12: BATS Transmitter Specs

2.5.10

Hydrophone / Interrogator
HYDROPHONE / INTERROGATOR MODEL 4213C-B
Diameter

2.9 inches (7.4 cm)

Height

19.4 inches (49.3 cm)

Weight

10 lbs (4.5kg)

Temperature Rating

Operating: -4° to 40° C Storage: -40° to 70° C

Frequency

MF: 17-30kHz or LF: 8-16kHz

Table 2-13: BATS Hydrophone / Interrogatoire

2.5.11

Transceiver Module

TRANSCEIVER MODULE MODEL 4460D
Processor(s)

COMe mBT10 ATOM E3825 2 X 1.33 GHZ KONTRON 2GB DDR3L

RS232 Ports

3 - COM1: GPS Time, COM 2 & 3: P/R & Compass

Chassis

2U rack Height, Black

Dimensions

W 18.9” (48 cm) x H 3.46” (8.8 cm) x D 20” (50.8 cm)

Weight

21 lbs.

Power

115/230 VAC, 60 W

Sub-assemblies

DSP, Target Acquisition Module, Peripheral Interface Card, Transmitter, SBC, SIBU, A2D &
Power Supply

Sequential
Tracking

Up to 4 Targets

Table 2-14: BATS Transceiver Module

2.5.12

Deck Cables

There are two standard deck cables. The Model 4113C Deck Cable is for the Portable BATS System, and is
available in two lengths: 15m (50ft) and 30m (100ft). The Model 4113C-DT Deck Cable is for the Desktop
BATS System.

Model 4113C
See FIGURE 3-8 for Mechanical Drawing – 15m (50ft).

BATS
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See FIGURE 3-9 for Mechanical Drawing – 30m (100ft). EdgeTech also offer the cable in 165ft (50m) .
DECK CABLE

MODEL 4113C

Length(s)

50ft (15m), 100ft (30m), 165ft (50m

Diameter

1.38 in (3.5cm)

Weight

50ft- 7 lbs. (3.2kg) or 100ft - 14 lbs. (6.4kg)

Table 2-15: BATS Portable System Specifications Deck Cable

Model 4113C-DT
See FIGURE 3-10 for Mechanical Drawing.
DECK CABLE

MODEL 4113C-DT

Length(s)

50ft (15m), 100ft (30m), 165ft (50m

Diameter

Dry End: 2.35 in (6cm) Wet End: 1.38 in (3.5cm)

Weight

50ft - 7 lbs (3.2kg) or 100ft - 14 lbs (6.4kg)
Table 2-16: BATS Desktop Unit Deck Cable

Acoustic Specifications
2.6.1 PRN Codes
Pseudo Random Number (PRN) Codes or Binary Phase-Shift Keying (BPSK) are only transmitted by
beacons.
PRN REPLY FREQUENCY CHANNEL CODES
CODE

FREQUENCY (kHz)

CHIP WIDTH (us)

OCTAL CODE

1

22.727

352.00

045

2

24.510

326.40

051

3

26.042

345.60

057

4

27.473

327.60

067

5

24.510

326.40

073

6

26.042

345.60

075

7

25.773

349.20

045

8

27.174

331.20

051

9

28.735

348.00

057

10

25.773

349.20

073

11

27.174

331.20

075
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PRN REPLY FREQUENCY CHANNEL CODES
12

22.727

528.00

045

13

24.510

489.60

051

14

26.042

494.20

057

15

27.473

509.60

067

16

25.773

504.40

045

17

27.174

515.20

051

18

28.735

522.00

057

19

22.727

352.00

075

20

27.473

327.60

045

21

28.735

348.00

075

Table 2-17: PRN Reply Frequency Channel Codes

2.6.2 MSFK Codes
This section contains the EdgeTech MFSK Codes Beacon Reply/Interrogate frequencies and channel codes.
ORE M-FSK SPREAD SPECTRUM WAVEFORMS
CODE

FREQUENCY BAND (kHz)

PULSE WIDTH (ms)

NOTES

ORE-01

22.936 – 27.174

10.13

Omni

ORE-02

27.174 – 22.936

10.13

Omni

ORE-03

17.007 – 21.008

11.17

Omni

ORE-04

21.008 – 17.007

11.17

Omni

ORE-05

24.038 – 28.090

9.88

Directional (Typ)

ORE-06

28.090 – 24.038

9.88

Directional (Typ)

ORE-07

17.007 – 21.008

16.76

Directional (Typ)

ORE-08

21.008 – 17.007

16.76

Directional (Typ)

ORE-09

19.920 – 23.923

10.35

Omni

ORE-10

23.923 – 19.920

10.35

Omni

ORE-11

25.773 – 29.762

10.14

Omni

ORE-12

29.762 – 25.773

10.14

Omni

ORE-13 – 16

Reserved

ORE-17

12.019 – 16.025

10.20

Omni

ORE-18

16.025 – 12.019

10.20

Omni

ORE-19

12.019 – 16.025

16.30

Directional (Typ)

BATS

Omni
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ORE M-FSK SPREAD SPECTRUM WAVEFORMS
ORE-20

16.025 – 12.019

16.30

Directional (Typ)

Table 2-18: ORE M-FSK Spread Spectrum Waveforms

2.6.3 Hydrophone Codes
Hydrophone codes are the pulses sent out of the Hydrophone to interrogate the transponder.
CONTINUOUS WAVE (CW) INTERROGATE FREQUENCY CHANNEL CODES
CODE

FREQUENCY (kHz)

PULSE WIDTH (ms)

1

16.0

6

2

17.0

6

3

18.0

6

4

19.0

6

5

20.5

6

6

21.5

6

7

22.5

6

Table 2-19: CW Interrogate Frequency Channel Codes

Power Supply Specifications
POWER REQUIREMENTS
Voltage:

115-230 AC (auto switching)

Frequency:

50-60 Hz

Power:

60 Watts

Table 2-20: Desktop and Portable System Power Requirements
POWER REQUIREMENTS
Voltage:

115-230 AC (auto switching)

Frequency: 50-60 Hz
Power:

325 Watts

Table 2-21: Rackmount System Power Requirements

Temperature
Operating Temperatures for each system are detailed below.
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2.8.1 BATS Portable & Desktop
ENVIRONMENTAL SPECS
Operating:

-4° to 40° C

Storage:

-40° to 70° C

Table 2-22: Portable and Desktop System Environmental Specs

2.8.2 BATS Rackmount
ENVIRONMENTAL SPECS
Operating:

0° to 50° C

Storage:

-25° to 60° C

Table 2-23: Rackmount System Environmental Specs

Transceiver to PC Software Requirements Spec
The BATS’ set-up parameters is done via TrackMan, and functions include: data display, multiple target
plotting, command and configuration setup, and beacon position output to a Navigation Processor. The
software receives the raw phase and timing data from the USBL Processor Module and uses it to calculate
the final X, Y, & Z position of each target. The Phase is used to determine bearing, and time is used to
determine range. Once calculated, this position is typically sent to a Navigation Software Package and
Processor for positioning of targets in Latitude/Longitude coordinates.

Compatible Components
The BATS is compatible with several models of Hydrophones, Deck Cables, Beacons, and NMEA 0183
devices/instruments, including MRUs, GPS, and Heading sensors.
Contact EDGETECH CUSTOMER SERVICE for more information on compatibility.

2.1.1 Compatible Hydrophones
•

Model 4213C-B

•

Model 4213C [TP3] – Requires Hydrophone recalibration; Deck Cable (Model 4113C)

•

Model 4211A & Amplifier/VRU Model 4740A [TP2 or TP3] - Requires recalibration of Hydrophone;
modification to the 4740A Amplifier/VRU; Deck Cables (Model 4110B)

•

Model 4211A-B – Same mounting/mechanical dimensions as 4211B, with a connector modified
to 12pin male subconn connector. 4211B uses a 24 pos male Branter.

BATS

0018257_REV_A

2-17

Note: The Hydrophone Model 4601 is not compatible with BATS.

2.1.2 Compatible Deck Cables
Cables used with the TP3 are compatible with the BATS.
•

Model 4113C

•

4113C-DT

2.1.3 Compatible Beacons
The BATS can track the older Legacy beacons but with no improvement in range or accuracy from the
older TrackPoint systems.
•
•
•
•
•

Model 4380
Model 4370
Model 4360
ORE Offshore Beacons
Model 4370

•
•
•
•

Model 4360
Model 4330
AAE
1219A

Mechanical Drawings
Mechanical Drawings for the BATS are shown below.
FIGURE 2-2: BATS PORTABLE SYSTEM, MECHANICAL OUTLINE – 0020020
FIGURE 2-3: BATS DESKTOP SYSTEM MECHANICAL OUTLINE – 0020017
FIGURE 2-4: BATS RACKMOUNT SYSTEM MECHANICAL OUTLINE –
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Figure 2-11: BATS Portable System, Mechanical Outline – 0020020

2-19

Figure 2-12: BATS Desktop System Mechanical Outline – 0020022
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Figure 2-13: BATS Rackmount System Mechanical Outline – 0020017
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3.0 INSTALLATION
This section includes instructions for implementing a 4213C Hydrophone mounting assembly, making
proper attachment of the 4113C Deck Cable, and the Transceiver side panel interface connections.
Hydrophone bearing, X, Y, Z offsets and pitch/roll offsets are generally determined at the time of
installation. This section includes sample procedures for determining HYDROPHONE OFFSETS.

NOTE: EdgeTech cannot give an absolute installation procedure because
each vessel is different, therefore EdgeTech can only provide guidelines.
The hydrophone installation is critical to the operation of the BATS.

Hydrophone / Interrogator Installation
The most crucial element in the BATS’ performance is the manner and location in which the hydrophone
assembly is mounted on the vessel. When choosing a mounting location, the operator should be aware
that by nature, the BATS is an extremely sensitive Acoustic System. Hydrophone assembly must be
positioned to receive acoustic pulses coming from pinger, transponder, or responder during operation.
The hydrophone should be mounted as far as possible from noise sources, such as propellers, thrusters,
echo-sounder transducers, main engines, generators, and other underwater acoustic generating systems.
Ideally, the hydrophone should be mounted far enough from nearby reflectors to allow the direct arrival
of a signal from the acoustic source before a potential reflected signal arrives. One meter is the minimum
recommended distance between the hydrophone array and the nearest reflector (which is usually to the
vessel's hull or keel), shown in EQUATION 1. To ensure 360-degree coverage, it is important to keep the
hydrophone below the level of the vessel's keel.

1 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 =

�1.33 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑥𝑥 1500

2 𝑤𝑤𝑤𝑤𝑤𝑤 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

Equation 1

𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚
�
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

System performance can be degraded by multi-path or underwater signal reflections and reverberation.
To minimize the possible effects of multi-path, choose a hydrophone location that is as far away as
possible from any surface that would make a good reflector of an acoustic pulse. Any hard plate or
structure near the hydrophone has the potential to reflect pulses into the hydrophone. The air-water
interface is also an extremely efficient acoustic reflector. Avoid any mounting locations that would place
the hydrophone in the proximity of bubbles. Contact EDGETECH CUSTOMER SERVICE for additional
information on a specific installation.
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NOTE: Although the hydrophone is one meter or more directed away
from the hull, in some applications a signal can be reflected from an area
along the keel and arrive within 1.3ms of the direct arrival, causing
interference. If this occurs, lower hydrophone further away from the hull.

Figure 3-1: Omnidirectional Teardrop Transducer

Figure 3-2: 4335A-D Remote Transducer

3.1.1 The 4213C Suggested Hydrophone Mounting Assembly
The main function of the mounting assembly is to support the hydrophone vertically in the water and
orient it with respect to the bow of the vessel. See FIGURE 3-4 for Hydrophone dimensions. Mount it a
reasonable distance from the vessel's hull and below the level of the keel. The mounting should be rugged
enough to withstand the expected forces during the planned operation, but easy to raise and lower. The
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type and size of the mounting recommended for the BATS Hydrophone varies with the size of the surface
vessel and the intended application.
EdgeTech recommends retracting the hydrophone when transiting to or from operating locations when
the system is not tracking.

CAUTION!
Deployed hydrophones can be damaged at speeds up to 10 knots.
Additionally, should hydrophone strike anything during transit, there is
a chance the transducer will be damaged beyond functionality or repair.

Consider the following general guidelines when designing the hydrophone mounting:
1. The mounting pipe should be long enough to position the hydrophone below the vessel keel when
in the vertical position.
2. The pipe used should be stiff enough to prevent vibration or strumming when the vessel is
underway.
3. Attach the pipe to the side of the vessel so that the pipe and hydrophone assembly can be easily
removed and set on board, if required, to tie the vessel up alongside other vessels or at dockside.
4. The entire assembly should be easy to raise and lower with available manpower or winches.
5. Hydrophone heading (referenced by the index mark) should align with vessel hearing. The mount
should be fabricated to allow the rotation of the hydrophone to correct for any bearing
misalignment during installation, see sub-section 3.3.1. Bearing Off-set Adjustment. Some locking
arrangement should be used to maintain the calibrated bearing.
6. Forward and aft guys are used to hold the mounting pipe in vertical position.
See FIGURE 3-6 for example of mounting arrangement.
The Model 4213C Hydrophone can be mounted to an angle bracket which mounts to the end of a suitable
length of pipe or assembled into a machined end of pipe or shaft. Choose the size and material of the pipe
according to the application. The Hydrophone can survive up to 10 knots as long as shaft/pipe does not
strum or vibrate.

SECTION 3: INSTALLATION
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Attaching Hydrophone to Angle Mount
CAUTION!
When mating connectors DO NOT allow any silicone spray (or grease) to
contact the black potting of the hydrophone. Should silicone come in
contact with the hydrophone potting, proper sound transfer from water
to hydrophone will be prevented. Attempting to remove silicone from the
hydrophone can damage the potting material.

NOTE: If using an extension pipe with a sufficient inside diameter to allow
the hydrophone cable to be fed through to the hydrophone, remember
to run the cable through the pipe before placing the 1/2-inch (13-mm)
bolts in the mounting holes, as the connector may not pass through when
the bolts are in place. When drilling the lower hole, keep in mind that you
need enough space between the end of the pipe and the connector on
the top of the hydrophone itself to connect and disconnect the cable. For
this reason, we recommend the lower mounting hole be no more than 2
inches (5 cm) from the end of the pipe.
The hydrophone centerline, or zero bearing, is indicated by the index mark. The index mark is just above
the potted section of the hydrophone which is aligned with the slot in the pressure case as opposed to
the pin which faces aft or 180° from bow reference and is generally aligned so that it corresponds to the
vessel heading. Most operations requiring a portable tracking system will be on various vessels of
opportunity, and require a quick and temporary mounting. FIGURE 3-5 and FIGURE 3-7 show a typical
hydrophone mounting arrangement.
1. Fasten the hydrophone to the Hydrophone Mount Angle Bracket (not supplied), shown in FIGURE
3-7 , by aligning the slot in the PVC base with the “V” in the bracket. Align the screw clamps to
secure the hydrophone to the angle bracket with the grooved areas on the hydrophone case.
2. Feed the deck cable, Model 4113C or 4113C-DT, through the hydrophone extension pipe. Connect
the deck cable to the hydrophone. See FIGURE 3-8 and FIGURE 3-10 for the Model 4113C and 4113CDT cable assemblies. The Deck Cable mates to the Hydrophone by lining up the pins in both
connectors and pushing together. Mated connections are held together with locking sleeves.
3. Fasten the hydrophone and angle bracket to the extension pipe. Use screw eyes or other fasteners
for fore and aft guy attachments.
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4. Using the "V" of the angle bracket as a guide, align the hydrophone (mark is facing forward) with
the vessel centerline as closely as possible. Lock in place.
NOTE: To remove Hydrophone Bearing Offset, use a variation of the
procedure in sub-section 3.3.1 HYDROPHONE BEARING OFFSET.

EdgeTech provides the following guidelines:
•

Align indexes on connectors and mate with minimum twisting and flexing

•

Care must be taken not to damage contacts in unmated connectors

•

Contact surfaces must be dry prior to mating

•

Lubricate mating surfaces with 3M Silicone Spray or equivalent – DO NOT GREASE –
Connectors must be lubricated on a regular basis

•

Avoid contact with solvents.

•

Grip main body of connector during mating or unmating – DO NOT pull the cable to disconnect

•

Avoid sharp bends at cable entry to connector

•

Elastomers can be seriously degraded if exposed to direct sunlight or high ozone levels for
extended periods of time
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Figure 3-3: Hydrophone Outline Drawing – 0019592
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Figure 3-4: Hydrophone MTG Arrangement – Page 1 of 2 – 0020018
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Figure 3-5: Pipe & Angle Bracket Arrangement – Page 2 of 2 – 0020018
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Figure 3-6: Angle Bracket Drawing – 007327
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Figure 3-7: 15m (50ft) Deck Cable for Desktop – 002936
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Figure 3-8: 30m (100ft) Deck Cable for Desktop – 0002935
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Figure 3-9: Deck Cable for Portable – 0003458
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3.2.1 4213C-B Suggested MTG for Sealed Shaft Installation
The Model 4213C-B Transducer is 2.875” (7.3cm) diameter X 17.5” (44.53cm) length [does not include 1.85"
(2.16 cm) bulkhead connector] and is calibrated in the 17 to 30kHz frequency band for the receiver and tuned
to 15 to 23kHz for the transmitter.
The Model 4213C Hydrophone can also be installed through a hull mounted gate valve. The hydrophone is first
installed in a mounting staff and the mounting staff is projected through a gate valve. This allows for ease of
deployment, recovery and maintenance of the hydrophone. FIGURE 3-10 (0010007) shows the suggested
machining dimensions necessary for mounting the hydrophone to an extension shaft (Flanged). An example of
a gate valve type mounting arrangement for Hydrophone installation is shown in FIGURE 3-11 (0020019). A
complete installation is shown in FIGURE 3-12.
For information on the Model 4630D Motorized Gate Valve System contact EDGETECH CUSTOMER SERVICE.

NOTE: The slot opposite the “BOW” alignment mark in the staff is for the
AFT alignment pin.

When designing the hydrophone mount/deployment system keep in mind that the shaft be keyed to allow
a repeatable bearing orientation. This ensures that the bow reference always returns to the same fixed
position when the hydrophone is deployed.
The gate valve/mounting staff assembly should be installed in as close to a vertical position as possible.
The hydrophone mount can be installed offset from the centerline of the vessel. An X and Y offset can be
input to the PC to correct for these offsets. Refer to sub-section 3.3 HYDROPHONE OFFSETS.
The Deck Cable mates to the Hydrophone by lining up the pins in both connectors and pushing together.
Locking sleeves hold the mated connections together.
See FIGURE 3-7 and FIGURE 3-9 for the Model 4113C and 4113C-DT cable assemblies.
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Figure 3-10: Suggested Mounting Arrangement in Machined Shaft – Flange OTS – 0010007
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Figure 3-11: Suggested Hydrophone Shaft Machining – Through Hull – 0020019
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Figure 3-12: Gate Valve Type Installation
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Hydrophone Offsets
The BATS computes range and bearing relative to the hydrophone, unless the system is instructed to add
or subtract corrections (offsets) which relate range and bearing to some other reference point on the
vessel. The hydrophone centerline, or zero bearing, is indicated by the index mark, shown in FIGURE 3-3
and FIGURE 3-4, and is generally aligned so that it corresponds to the vessel heading.
It is difficult and time consuming to fabricate a mounting in which the hydrophone heading is aligned
within a degree of the vessel centerline, unless the vessel is in a drydock. If you have the facilities to
perform an exact mechanical alignment or if the installation is to be permanent, consider fabricating a
mount that repeatedly returns the hydrophone to the same physical location aligned to within 0.5° of the
vessel centerline.
Most operations requiring a Portable BATS will be on various vessels of opportunity, and require quick
and temporary mounting. The Desktop/Rackmount systems offer a more permanent solution. In this case
align the hydrophone with the vessel centerline as closely as possible. Use some variation of the following
procedure to determine hydrophone offsets.

3.3.1 Hydrophone Bearing Offset
The bearing offset must be determined before X, Y, and Z offsets can be measured.
1. Measure distance (d) from vessel centerline to the hydrophone location as shown in FIGURE 3-13.
NOTE: Most vessels have a centerline weld or plank running down the
deck that can be used for alignment purposes. If in a seamless deck
vessel, measure the vessel beam and determine the true centerline.
2. Weight a line to suspend the acoustic tracking source vertically in the water.
3. As far forward on the vessel as possible, hang the weighted acoustic beacon over the side at the
same distance from the vessel centerline as the hydrophone, position B1 in FIGURE 3-13. It may be
necessary to use a length of pipe or a boathook to extend the weighted line the required distance.
The beacon should be slightly deeper than the hydrophone.
4. Turn the System on and set it up to track the beacon in use. If you have aligned the mounting
bracket correctly, the system tracks the beacon at or very near a 0.0° bearing.
5. If you have designed a mounting that can rotate while in the vertical position, you can rotate the
hydrophone until you obtain the correct reading. If you cannot rotate the pipe it will be necessary
to enter a bearing correction at the time of operation. Bearing Offset can be entered under the
USBL HYDROPHONE PARAMETER menu.
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a. The bearing value is the number of degrees needed to add or subtract to the displayed target
bearing to bring it to 0.0°. For example, a minus 5° would subtract 5° from the target (beacon)
bearing while a positive 5° would add to the present target bearing, shown in FIGURE 3-13.
6. To check the bearing value determined in step 5, take the weighted beacon line to the stern of
the vessel and again hang it straight down at the same distance from the vessel centerline as the
hydrophone, position B2 in FIGURE 3-13.
a. The target bearing should now be 180° on the TrackMan display.
7. Further cross check can be performed by taking the weighted beacon to a position directly across
the vessel from the hydrophone, position B3 in FIGURE 3-13. The target bearing display should now
read either 90° or 270°, depending on which side of the vessel the mounting is located.

Figure 3-13: Determining Hydrophone Bearing Offset
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Figure 3-14: Hydrophone Mounting Diagram
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3.3.2 Hydrophone X and Y Offsets and Hydrophone Depth
Hydrophone Offsets reference the target position to Vessel’s Pitch and Roll Center and correct for the
hydrophone’s dynamic motion. Hydrophone motion is due to the pitching and rolling of the vessel when
it is not on the pitch or roll center of the vessel.
NOTE: These offsets assume hydrophone is rigidly mounted to vessel.
When mounted offset from the vessel’s pitch / roll center, the hydrophone swings in an arc about the
pitch / roll center causing variations in hydrophone depth, X and Y offsets as the vessel experiences
dynamic motion. These variations cause the target to appear at a different depth, Depression Angle and
Bearing than it actually is. By entering in X, Y, and Z offsets the system can correct for this dynamic motion
if a survey grade MRU is interfaced to the BATS.
It is assumed that the vertical reference for the pitch/roll center is the waterline of vessel or the entered
‘DEPTH OFF-SET.’

NOTE: The TrackMan Software outputs the target position (X & Y) with
respect to the pitch / roll center of the vessel graphically in Display,
numerically in Status Block and on the RS-232 serial communications
port.

FIGURE 3-31 shows the horizontal distance and bearing (X & Y) for the beacon are determined relative to
the pitch / roll center of the vessel (C).

NOTE: The slant range remains relative to the Hydrophone.

Determine the Hydrophone X and Y offsets as follows:
1. Measure the distance between the hydrophone (H) and the pitch / roll center of the vessel (C) in
terms of X and Y coordinates on a horizontal plane at water level.
a. The X coordinate is the distance perpendicular to the centerline – dxH in FIGURE 3-15. The Y
coordinate is the distance parallel to or along the centerline – dyH in FIGURE 3-15.
b. Distance along the X-axis from the centerline towards a starboard direction has a positive
value. In this example, the X offset is 7 meters. Distance towards the port side of the vessel
has a negative value.
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c. The hydrophone's distance along the Y-axis, forward of the pitch / roll center, is a positive
value. In FIGURE 3-15, the hydrophone is aft of the pitch / roll center, and the Y offset is -10
meters.
2. Enter the offsets at the TrackMan and observe the display to verify that the hydrophone is being
off-set in the proper directions. FIGURE 3-15 illustrates the tracking window display as the X and Y
offsets determined above are entered.
a. The hydrophone is represented in the tracking window by a small H. The H shifts to the right
along the X-axis when the positive X offset (7 meters) is entered. The H moves down, parallel
to the Y-axis, when the negative Y offset (-10 meters) is entered.
b. The target continues to be tracked and now displays X and Y data in relation to the pitch / roll
center of the vessel.
3. Hydrophone Depth is the depth of the hydrophone below the surface of the water, refer to FIGURE
3-15. Depth is entered as a positive value.
a. The BATS is ready for operation when the hydrophone is in position and the necessary offsets
have been determined, and the acoustic sources to be tracked are active and in the water.
NOTE: If the pinger is at a Depression Angle of less than 20°, the
measured Depression Angle and, therefore, the Horizontal Range of the
beacon are impossible to measure accurately. Consequently, the bearing
of the source, relative to some offset position, is impossible to determine.
If this combination of circumstances occurs (pinger; Depression Angle
less than 20°; and hydrophone offsets entered), BATS ignores the entered
X and Y offsets so that it can display a correct bearing relative to the
hydrophone. Refer to TrackMan Manual – 0019630 – Section 5:
Troubleshooting, error code 51, which is also included below.

3.3.3 Error Code 51
Pinger Only: Pinger's position can no longer be calculated; refer to bearing value as an position indicator.
Applies only when hydrophone offsets are entered and tracking a pinger when depression angle is < 20°
from horizontal. Purpose of Error 51 is to notify computer system, via RS-232, that all ranges and X or Y
coordinates to that target are minimum values and generally do not indicate actual ranges, so use data
cautiously. At small depression angles (>20° from horizontal), measurement of depression and
subsequent calculation of horizontal range is highly inaccurate. As a result, X and Y hydrophone offsets
are ignored for pinger only, and bearing is displayed relative to actual hydrophone location (& North with
enabled compass). Actual range cannot be computed. Warning applies to individual target only. When
pinger depression angle is < 20° from horizontal, pinger’s position cannot be determined. TrackPoint
shows bearing accurately with respect to hydrophone and places pinger off-screen along with trailing
dotted line. Transponder position remains with respect to reference point.
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Determining X, Y, & Z Hydrophone Offsets

Figure 3-15: Determining X, Y, and Z Hydrophone Offsets
H

=

Hydrophone

dXH

=

+7M ; Hydrophone “X” Offset

dYH

=

-10M ; Hydrophone “Y” Offset

dZH

=

6M ; Hydrophone “Z” Offset

=

Pitch/Roll Center of Vessel

NOTE: The USBL Hydrophone’s X and Y coordinates are different from the
EdgeTech Motion Reference Unit (Model 4760A) X and Y coordinates. The
Z axis polarity also differs. The Hydrophone Z Offset is always positive
below the water surface while the MRU Offset below the water surface
is negative. Refer to MRU Manual for entering offsets into the MRU.
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3.3.4 Hydrophone VRU Offset
The VRU offset is the difference in angle between the installed hydrophone and vertical (static offset). (It
can also represent the offset between the Remote Dynamic Motion Sensor and the Hydrophone.) Offsets
can occur either due to a misaligned hydrophone or from changes in trim to the vessel. The system allows
for either manual entry of attitude error corrections or auto correction via the hydrophone's internal VRU
for off-setting the static tilt of the hydrophone/staff. The attitude (pitch/roll) offsets are error constants
that subtract from the remote or external dynamic motion sensing system data to compensate for the
nonvertical installation of the Hydrophone shaft (or difference between DMS and Hydrophone).

TRACKING WINDOW GRID SPACING 25Y
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Figure 3-16: Entering X and Y Offsets
ENTERED OFFSETS: For manual entry the operator must measure the angle of the shaft with respect to
vertical and enter the data in the PITCH / ROLL ERROR menu. The vessel should be in a harbor or at dock
to perform this measurement. Pitch and roll errors are entered in degrees. The system accepts and
displays data with a precision of 0.01°.
ORIENTATION: Change the VRU ORIENTATION if the Model 4740A VRU/Amplifier is mounted on a surface
other than bow facing. For example, if the arrow at the top of the unit is pointing towards starboard then
change the ORIENTATION parameter to starboard.

Figure 3-17: Diagram of Hydrophone off Boat

BATS

0018257_REV_A

3-25

BATS Transceiver
The convenience and comfort of the operator are the primary considerations for installing the BATS
Transceiver. Place the unit where it is most conveniently operated (with LED’s visible) and protected from
foul weather and sea spray (e.g., Indoors on a bench top).

3.4.1 Rackmount BATS
Typically, a Laptop can be placed on top of the BATS Console. A typical Rackmount setup for the three
Modules is shown in FIGURE 2-8.
The system requires the following interface connections along with a suitable power source and free
access for connecting the deck cable:
•

Line Voltage/AC power (100-240VAC auto switching)

•

Ethernet from Transceiver to PC/ Laptop

•

Transceiver to Hydrophone Deck Cable

•

[Optional] Trigger/Sensor Interface Cable

•

[Optional] Motion Reference Interface (Analog or RS232)

3.4.2 Portable BATS
The Portable BATS Transceiver (Model 4461A) is splash proof when the case cover is closed and interface
cables are mated properly. A laptop or PC is required to interface to the unit via Ethernet port. The
provided Ethernet cable is 16ft (5m) in length, shown in FIGURE 3-29. Make sure the laptop or PC is well
protected unless it is also splash-proof.
The Portable BATS requires the following interconnections along with a suitable power source and free
access for connecting the interface cables. All interface connections are made on the right side of the unit
via underwater connectors. The ON/OFF switch and fuse holder are also located on same panel. The
system LED’s are located under the top cover. Once setup has been completed (Setup LED’s confirmed)
the cover can be closed and the unit is extremely splash proof.
Interface connections:
•

Line Voltage/AC power (100-240VAC auto switching)

•

Ethernet from Transceiver to PC/ Laptop

•

Transceiver to Hydrophone Deck Cable

•

[Optional] Trigger/Sensor Interface Cable
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3.4.3 Line Voltage (IEC Connector)
The BATS line voltage can be in the range of 98 – 132 volts or 170 – 264 volts; 50 – 60 Hz. Users do not
need to manually change the input voltage. This is because the BATS’ power supply unit determines if the
input voltage is 115VAC or 230VAC, and will automatically switch if a higher range is detected. However,
if the voltage does above 170 volts, the high range minimum, the system does not automatically switch
to the lower range, instead the BATS must be turned off and back on. Connect the desktop unit to a
suitable power source using the IEC AC cable. Connect the Portable Transceiver from the Power Cord,
shown in FIGURE 3-21, to a suitable power source.

WARNING!
If using an inverter to power the Deck Unit from a battery, make sure that
the inverter’s ground contact is tied to the sea water. This connects the
box/chassis to sea water potential and not float to a dangerous potential.

3.4.4 Ethernet Cable Wiring (Between BATS & PC)
Connect provided Ethernet Cable between the BATS console (rear panel) and the PC. The Ethernet cable
is 10-base-T and runs at 100MHz. A straight through cable is required (BATS console performs cross-over).
Connect the Ethernet Cable (0002474) to the Transceiver’s “ETHERNET & 1PPS” underwater connector as
shown in FIGURE 3-23. At the other end connect the “BATS LINK” cable (RJ45 Jack) to the PC. This TCP/IP
communication link configures the Transceiver (target & system parameters) using the BATS TrackMan
software. The Transceiver also sends target data to the PC for further processing and display.

3.4.5 Hydrophone Cable
Connect the Hydrophone/Interrogator Deck Cable Model 4113C-DT, shown in FIGURE 3-9, from the
Hydrophone to the Transceiver Model. The Deck Cable mates to the Transceiver by lining up MS connector
on the Cable with Hydrophone input connector on BATS unit. Thread the collar / locking sleeve down over
the bulkhead connector on the Transceiver pushing in on the connector body while turning locking sleeve.
Connect the Hydrophone Deck Cable Model 4113C, shown in FIGURE 3-7, from the Hydrophone to the
Transceiver Model 4461A. The Deck Cable mates to the Transceiver by lining up the pins in both
connectors and pushing together. The mated connection is then held together with the locking sleeves.

3.4.6 BATS – Rackmount PC and Keyboard / Display
The following sub-sections describe the Rackmount PC and Keyboard / Display connections.

BATS
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Video (PC to KYBD / Display)
Connect the “Y” cable from the Processor K/M Combo connector to the Keyboard/Display Mouse
connector and Keyboard connector. The Green Keyboard/Display cable goes to the Mouse connector on
the Processor’s K/M Combo cable and the Blue goes to the Keyboard connector on the Processor’s K/M
Combo cable.

3.4.7 BATS – COM 1 Cable Wiring (Reserved for GPS Time, 4450)
The COM#1 input port is only used for inputting the GPS sentences into the BATS to synchronize the GPS
time to the BATS time. Install a 9-pin (F) to 9-pin (F) communications cable between the BATS COM1
connector to the GPS’ 9-pin (M) connector. The COM1 connector on the real panel of the BATS is a DB9M
connector, which are typically used for RS232 communication.
GPS connector type may vary between manufacturers, refer to the GPS manual for pin outs to determine
if a null modem is required. Refer to Section 4.0 USING TRACKMAN to configure BATS for GPS time sync.
GPS/TimeSync - The Transceiver’s COM#1 interface is designed to act as a Data Terminal Equipment (DTE)
(E.g. Processor Module or PC), If interfacing to a module that has the same protocol, a null modem is
required be-tween the two devices. DTE and DCE are the standard wiring for RS232 communications.
•
•

9 pin DTE devices transmit on pin 3 and receive on pin 2.
9 pin DCE devices transmit on pin 2 and receive on pin 3.

Figure 3-18: COM #1 Data Diagram

3.4.8 BATS – COM#2 Compass NMEA Input
(Cable Wiring; 9-PIN MALE `D' CONNECTOR) The BATS Transceiver COM #2 I/O port is wired the same as
a PC ("DTE", Data Terminal Equipment). It is used for the input of NMEA compass data. See Figure below
for wiring. Refer to Section 4.0 USING TRACKMAN for NMEA formats accepted. May require a Null Modem
depending on the Compass wiring.
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COM#2 “USBL Transceiver”
The COM#2 port is used typically for a compass input. No data is transmitted from this port. The hardware
is setup for bi-directional communications but the Transceiver does not utilize its transmit capabilities.
The Transceiver’s COM#2 interface is designed to act as a Data Terminal Equipment (DTE) (E.g. Processor
Module or PC), If interfacing to a module that has the same protocol, a null modem is required between
the two devices.
The COM#2 port does not have hardware or software flow control capability. The hardware handshake
lines (RTS & DTR) are disabled and do not use the XOFF & XON protocol. If an overrun in data occurs the
data is lost and only the most recent is accepted. (In the case of a gyro or compass input you would not
want the old data but rather accept only the most recent.

Figure 3-19: BATS Cable COM#2 to Compass Data Diagram

3.4.9 BATS - COM#3 Pitch/Roll NMEA Input
(Cable Wiring; 9-PIN `D' CONNECTOR) The BATS Transceiver COM #3 I/O port is wired the same as a PC
("DTE", Data Terminal Equipment). It is used for the input of NMEA Pitch and Roll sensors. See below for
wiring. If an EdgeTech MRU is interfaced to COM#3 the wiring has been crossed-over in the MRU so that
a null modem is not required. If the BATS is configured with the Micro-Modem option, COM #3 is used for
the Modem Communications only and COM#3 is no longer available to the BATS.

COM#3 “USBL Transceiver”
The COM#3 port is used typically for a motion sensor input. No data is transmitted from this port. The
hard-ware is setup for bi-directional communications but the Transceiver does not utilize its transmit
capabilities. The Transceiver’s COM#2 interface is designed to act as a Data Terminal Equipment (DTE)
(E.g. Processor Module or PC). If interfacing to a module that has the same protocol, a null modem is
required between the two devices.
The COM#2 port does not have hardware or software flow control capability. The hardware handshake
lines (RTS & DTR) are disabled and do not use the XOFF & XON protocol. If an overrun in data occurs the
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data is lost and only the most recent is accepted. (In the case of a gyro or compass input you would not
want the old data but rather accept only the most recent.)

Figure 3-20: BATS RS232 Cable COM#3 to Pitch/Roll Sensor Data Diagram

Figure 3-21: BATS RS232 Cable COM#3 to Model 4760A Data Diagram
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Figure 3-22: Modem Interface Cable used for COM#3 Data Diagram

3.4.10

Synchronization Interface

The SYNC connector on the BATS Transceiver allows input of an external trigger source and also outputs
a Sync pulse on each interrogation. For example, a towfish responder that triggers the beacon can also
trigger the Transceiver to Sync the two units together. Also, a responder on an ROV can be triggered via
the differential signal at the SYNC connector. See FIGURE 3-25 for connections and FIGURE 3-24 (002566)
for the provided cable assembly. The mating connector is a MS3106A-20-29P.

Input Trigger
The Transceiver can be externally triggered via the “SYNC” connector located on the rear panel of the desk
top unit. A synchronization cable is provided (0004485) for Trigger In, Trigger_Out1 and /Trigger_Out1,
shown in FIGURE 3-31. This can be connected between an external key source (trigger source can range
from TTL to +15V) and the BATS Transceiver. Connect the external trigger between the TRIG-IN1-LO and
the TRIG-IN1-HI. The external trigger for Target #1 becomes the master for all other targets when in this
mode. All other targets switch to external mode, (via TrackMan) synching from the trigger #1’s source.
Set Trigger edge that you want to trigger the unit within TrackMan. Refer to Section 4.0 USING TRACKMAN.
NOTE: The REMOTE-IN trigger is optically coupled.

Trigger Out
A synchronization cable is provided (0004485) for Trigger In, Trigger_Out1 and /Trigger_Out1, shown in
FIGURE 3-26. The TRIGGER out consists of a positive going TTL pulse on one BNC and a negative going TTL
pulse on another. By using both positive and negative signals, a differential TTL-compatible pulse,
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occurring at the time of interrogation for a transponder or a responder, is available. This TRIGGER out
pulse is present simultaneously with the leading edge of each interrogation pulse. The output can be
configured as differential or positive / negative single ended when used with the COMMON line, shown
in FIGURE 3-28. The Trigger_Out4 and /Trigger_Out4 can be programmed within the Peripheral Interface
Card to either output a trigger or connect it to GND. The ground connection can then be used to reference
any of the positive or negative triggers for single ended operation. Jumper JP15 from 1-2 for Trigger_Out4
or 2-3 for GND. Jumper JP18 from 1-2 to output /Trigger_Out4 or 2-3 for GND.

3.4.11

BATS – Analog Sensor Interface

The Analog input connector allows input of an analog signal from a compass, dynamic motion sensing
system, (analog pitch and roll signals from an external sensor such as the EdgeTech Model 4414B), and
the depth signal from an underwater vehicle. An interface cable drawing is provided in FIGURE 3-26, for
inputting analog pitch and roll sensors to the BATS. The mating connector is a MS3106B-24-5S from
Amphenol. The EdgeTech MRU is powered by the +12VDC from the analog sensor interface connector
while the RS232 connects to COM3.

Depth Inputs
The analog output voltage from a depth sensor (typically located on a vehicle being tracked) connects to
the Analog input connector located on the rear panel of the Transceiver, shown in FIGURE 2-6. The BATS
converts this analog voltage (0 - 6 VDC maximum) to a target depth.

Analog Compass Input
The analog output voltage from a compass (0 - 6 VDC maximum) connects to the COMPASS input of the
ANALOG connector. See FIGURE 3-19. The BATS converts analog voltage to a vessel heading in degrees.
(Was in the VRU Section) Connect the Pitch signal to pin-L and the Roll signal to pin-S. Connect the Analog
commons to pins-P & R respectively. Also see the newer EdgeTech MODEL 4760B MRU, which uses MEMS
technology to provide very accurate pitch and roll data, as it connects to Analog Connector for power and
to COM#3 for data.
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Figure 3-23: Sync Interface Connector Data Diagram on Desktop Unit
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Figure 3-24: Sync Interface Connector (Desktop Console) – 0002566
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Figure 3-25: Analog Interface Connector Data Diagram (Desktop Console)
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Figure 3-26: Analog Interface Connector (Desktop Console) – 0002984
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Figure 3-27: Ethernet Cable (1PPS) – 0002474
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Figure 3-28: BATS Portable AC Cord – 0002868

3-38

Figure 3-29: BATS Portable COMMS Cable – 0014672
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Figure 3-30: Portable BATS Synchronization Connector
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Figure 3-31: BATS Portable Sync Cable – 0002567
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Figure 3-32: Portable BATS Analog Input Connector Data Diagram
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Figure 3-33: BATS Portable Analog Connector Assembly Drawing – 0002441
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4.0 USING TRACKMAN
BATS interfaces to TrackMan via the Ethernet cable.

NOTE: See TrackMan Software Manual, 0019630 for more information.

Interface, BATS Transceiver
The BATS Transceiver uses the standard EIA RS-232C serial communications interface to communicate
with other peripherals, such as GPS TimeSync (COM1), heading, or pitch/roll sensors. These can be
configured from the individual Devices Setup Dialog boxes. COM#1 “USBL to GPS Time”
COM1 is reserved for the GPS/TimeSync interface. To configure the GPS Time interface, from the Project
Tree select GPS/TimeSync from the Main menu go to USBL/GPS Time Sync. Set the BAUD RATE, the
number of DA-TA BITS required and the number of STOP BITS for the device in use. Connect the COMMs
Interface cable (9-pin DEC) between the Transceiver and the GPS device. Data rate is limited to 16 Hz.

4.1.1 COM#2 or COM#3 “Sensor to USBL”
For a Heading device interface, select from the Project Tree “Heading Sensor” or from the Main Menu go
to SETUP/Compass Sensor. For a motion sensor, select from the Project Tree “Attitude Sensor” or from
the Main Menu go to SETUP/Attitude Sensor Setup. Data rate is limited to 16 Hz.
The NMEA mode allows input of various NMEA compass sentences or motion sensor sentences, with or
with-out checksum verification, “HDT”, “HDM”, “TCM-2” or “HDG” NMEA formats. Set up COM port #2
for Compass input under the menu SETUP/COMPASS SETUP/TRACKPOINT (USBL). Select Serial and then
Port Settings. This allows the operator to configure the port’s Baud Rate, Data Bits and Stop Bits.

4.1.2 ETHERNET Port
The BATS Transceiver’s RJ-45 is wired as a cross-over device so that interfaces directly to a PC. If the ENET
LED is illuminated on the front panel of the Transceiver then the hardware connection is good. If
communications cannot be established, then check the PC’s IP address and subnet mask.
PC’s IP usually 192.168.3.X (X = anything but what the Transceiver’s address is. Subnet mask of
255.255.255.0. Port Number 50001. Other IP addresses can be set into the Transceiver, e.g., if using a
local network on a vessel. Contact EDGETECH CUSTOMER SERVICE for details.
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5.0 OPERATION
In either Pinger or Transponder/Responder mode, the relative bearing and Depression Angle of the
tracked target(s) are determined by measuring the phase differences of the sound waves for each
hydrophone element. The Target Bearing, measured in degrees, is relative to Hydrophone Heading. The
Depression Angle is formed by the intersection of a Horizontal Plane and a line drawn from the Vessel
Reference Point to the target. Once these values are determined, other positioning parameters can be
calculated.
NOTE: ‘Vessel Reference Point’ is the relative point from which all
measurements are calculated. The position of the Vessel Reference Point
is determined by hydrophone offsets entered into the Tracking System,
illustrated in Figure 5-1.
If no offsets are entered, the hydrophone becomes the Vessel Reference
Point. Figure 5-2 illustrates the system’s calculated positioning
parameters.
The slant range is the straight-line distance from the Vessel Reference Point to the target. When a sound
source other than a pinger is used, the travel time of the sound wave between the sound source and the
hydrophone is used to calculate the slant range directly. The Horizontal Range (HR) is the projection of
the slant range on a horizontal plane.
In PINGER mode, (HR) is calculated by: (where Z is target depth and β is Depression Angle)

𝐻𝐻𝐻𝐻 =

𝑍𝑍
𝑡𝑡𝑡𝑡𝑡𝑡 β

Equation 2

Slant range (SR) is calculated by: (where Z is target depth and β Depression Angle)

𝑆𝑆𝑅𝑅 =

𝑍𝑍
𝑠𝑠𝑠𝑠𝑠𝑠 β

Equation 3

In TRANSPONDER or RESPONDER mode, slant range (SR) is calculated from the known speed of sound in
the water column (V), the transponder or responder turnaround time (D) and the measured time (T)
between transmitted pulse and received reply by:
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Transponder mode:

𝑆𝑆𝑆𝑆 = 𝑉𝑉

(𝑇𝑇 − 𝐷𝐷)
2

Equation 4

Responder mode:

SR = 𝑉𝑉(𝑇𝑇 − 𝐷𝐷)
Equation 5

Horizontal Range (HR) is calculated by one of three methods, depending on the calculated value of the
Depression Angle (β) from the horizontal and the depth MODE.
A.

In CALCULATED depth MODE and when the target is within a 90-degree cone (value of (β) greater
than 45°), Horizontal Range (HR) is calculated by:

𝐻𝐻𝐻𝐻 = 𝑆𝑆𝑆𝑆 𝑐𝑐𝑐𝑐𝑐𝑐 β
Equation 6

A normal situation, where the target is within a 45-degree angle from the vertical axis of the hydrophone.
B.

In CALCULATED depth MODE and outside a 90° cone (values of (β) less than 45°), as the target
moves to positions which are between the hydrophone horizon and a 45° Depression Angle, the
measured accuracy degrades due to physical constraints of the measuring hydrophone. (As the
target approaches the horizon, the angle becomes unmeasurable.) In this situation, the input
target depth (Z) (manual, analog or telemetry) is used to calculate Horizontal Range by:
𝑍𝑍

𝐻𝐻𝐻𝐻 = 𝑆𝑆𝑆𝑆 cos �sin−1 � ��
𝑆𝑆𝑆𝑆

Equation 7
C.

In INPUT depth MODE and when the target is within a 40° cone (value of (β) greater than 70°),
slight variations between the slant range and the input depth causes large horizontal position
differences. In this situation, the Horizontal Range is calculated by:

HR =

𝑍𝑍
tan β

Equation 8

D.

In INPUT depth MODE and when the target is outside the 40-degree cone (value of (β) less than
70°), the Horizontal Range is calculated by:
𝑍𝑍

𝐻𝐻𝐻𝐻 = 𝑆𝑆𝑆𝑆 cos �sin−1 � ��
𝑆𝑆𝑆𝑆
Equation 9
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Hysteresis is incorporated into TrackMan to eliminate sharp boundary at 45° and 70° Depression Angles.
In FIGURE 5-2, the values X, Y, and Z are RS-232C outputs. These values are distinct from the X, Y, and Z
offsets shown in FIGURE 5-1. The distance X is the projection of the Horizontal Range on a Vertical Plane
perpendicular to the centerline of the vessel and passing through the Vessel Reference Point. The distance
Y is the projection of the Horizontal Range on a Vertical Plane parallel to the centerline of the ship and
passing through the target. X and Y and HR form a right triangle. Depth (Z) is the depth of the target below
the water surface.
Under ideal conditions the transducing element plane is parallel to the surface of the water and
perpendicular to a Vertical Plane through the vessel centerline. In a real application, the vessel and
hydrophone are in motion, and the system must therefore correct measurements taken from the
hydrophone for pitch and roll.
The rotation of the vessel about its X-axis, a line drawn perpendicular to the vessel centerline at its
midpoint, is known as pitch. Roll is the rotation of the vessel about the vessel centerline, or Y-axis. The
Vertical Reference Unit measures pitch and roll in degrees, with zero degrees being the "at rest" position,
and calculates the necessary compensation. For dynamic motion compensation, an EdgeTech MRU is
recommended, and would typically be interfaced with TrackMan.
The Embedded PC, located in the Transceiver, receive information from the hydrophone array for each
received pulse. TrackMan converts information received from BATS Transceiver into a real-time graphic
representation of the tracked target(s) relative to the Vessel Reference Point, shown in the display-screen
tracking window. Digital values are continuously updated in the status block. FIGURE 5-3 and FIGURE 5-4,
the Transceiver Block Diagram, presents an overview of the BATS. The individual components of the
system function as described in the following sections.

Figure 5-1: Slant Range Depiction
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Figure 5-2: Depression Angle Calculation

Hydrophone
5.1.1 Model 4213C-B Hydrophone Assembly
The Hydrophone Assembly consists of:
1.

Hydrophone(s) - contains the three receiving elements and the transmitting element are potted
and attached to the PVC base, and connected to the electronics.

2. Pressure Case/electronics - each of the three hydrophone elements feeds its own Amplifier on
the Amplifier Board. A precision temperature sensor, located on the Amplifier Board, provides an
analog signal which is sent to the Transceiver.
The medium frequency unit is calibrated from 17 – 30kHz and the Low is calibrated from 8 – 16kHz.
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Figure 5-3: BATS Block Diagram 1
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Figure 5-4: BATS Block Diagram 2
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Figure 5-5: Portable BATS Block Diagram 1
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Figure 5-6: Portable BATS Block Diagram 2
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6.0 MAINTENANCE
The BATS, regardless of Configuration, requires minimal maintenance, including Cable Care, Fuse
Replacement, PCB removal, and general cleaning, inspection, and lubrication of operational elements.

Cable Care
Refer to caution below for disassembly of underwater cable connections.

CAUTION!
Whenever underwater connectors are disassembled, or pressure cases
opened, water is drawn into the cavity formed by the separating parts.
This water, particularly salt water, enters as a fine spray and coats the
electrical contacts and other parts inside. It is extremely important to
minimize this buildup of moisture and salt, as it causes corrosion and
voltage breakdown, particularly on power leads, which have high
voltages present. Therefore, a thorough cleaning is required, preferably
immediately after opening the parts. It is helpful to rinse in fresh water
and remove excess water from parts prior to opening.

6.1.1 Proper Care of Underwater Cables

✓ DO

✗ DO NOT

✓

✗ Walk on or run over cables

✓

Route cables where they won't get pinched or
crushed by deployment or moving machinery
Lubricate connectors before mating

✓

Keep cables free of dirt and salt

✗ Use cables for towing or pulling

✓

Secure cables with tie wraps or tape so they
✗ Use damaged cables with bad or questionable
won't work free to ensure secure connection
contacts, which will cause damage to their mated half.
Check cables with a VOM & megger periodically ✗ Clean cables with light hydrocarbon solvents (acetone,
for electrical integrity
lacquer thinner, paint thinner)
Clean cable contacts with a cleaner/degreaser
✗ Bend cables near the connectors; Bend connectors
before connection and after disconnection.
when mating or disconnecting; or bend cable beyond
maximum bending radius
Lubricate with clean lubricant after cleaning
Protect connectors with caps/dummy plugs
when not in use.

✓
✓

✓

✗ Hang anything on cables
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Fuse Replacement (Rackmount)
The fuse is in the AC-IN plug on the rear panel. Disconnect the line cord before servicing the fuse. Snap
open the cover located below the AC-IN plug to replace the fuse. Replace fuse with proper value as listed
below. 3 Amp slow blow is the type of fuse used (5 x 20 mm).

Figure 6-1: Rack Mount Ruse Location

Active Fuse
Spare Fuse

Figure 6-2: Rackmount Fuse Location
The Portable units fuse is located on the right-side connector panel. It is a sealed screw-on fuse receptacle
and is a 3AG type fuse (1.25” X .025”).
NOTE: The Peripheral Interface Card (PIC) contains lithium back-up
batteries for the clock. It is a hermetically sealed, 3.6v unit composed of
Li/SOCL2.
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6.2.1 Static Discharge
cThe Printed Circuit Boards within the TrackPoint 3 console and many electronic components can be
damaged by ElectroStatic Discharge (ESD). Some devices can be damaged by a potential as low as 30 volts.
PCB should always be stored or shipped in anti-static bags. PCB’s should never be stacked on top of one
another and should always be packed separately.
People are a prime source of device-damaging electrostatic potentials, through activities such as walking
or working at a bench can generate thousands of Volts of static potential. This charge is transmitted to a
person’s conductive perspiration layer, and when a charged person handles a static sensitive device, the
component may be damaged by direct or indirect discharge of the static potential to the device.

NOTE: Typically, people do not feel static discharge until the potential
approaches 3,500 Volts.

CAUTION!
ESD initiates device weakness, causing functionality to degrade the
internal components of the device and reduce life expectancy. Continued
use of weak and degraded parts will cause overall unit failure.

Static Discharge Rules
1. Assume all Solid State Electronic Components are sensitive to ESD damage.
2. Never handle any part of the assembly or electronics without grounding. Whenever handling
assemblies or components, always use appropriate grounding procedure: a wrist strap connected
to ground or a heel-strap with a grounded dissipative floormat.
3. Ensure a static-safe environment whenever transporting, storing, or handling sensitive
components or assemblies.
4. Use static shield bags when transporting Printed Circuit Boards.
When changing Printed Circuit Boards and a grounded dissipative floormat or wrist-strap is unavailable,
at the very least, discharge yourself to the chassis of the unit. Lift Circuit Board out from the chassis and
immediately put it on a conductive surface. Then, grasp the anti-static bag (with PCB inside) and the
chassis. Now, remove the new circuit board from its anti-static bag. Place new PCB directly inside chassis.
Place the used board in the spare anti-static bag for transport and/or storage.
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Calibration Files
The hydrophone assembly is calibrated at EdgeTech. TrackMan uses the Hydrophone calibration files to
correct for the offsets within the Hydrophone. The calibration files consist of two binary files;
XXXXYYYY.bhi & XXXXYYYY.blo. These files contain offsets which compensate for hydrophone variances.
The CAL file’s first 4 characters are the Transceivers “Input & A/D” PCB S/N’s (if applicable) and the last 4
are Hydrophone S/N’s. The two file extensions: .blo (Binary Low byte 1-8 ) and .bhi (Binary Hi byte 9-16).
For example:
00001038.bhi
00001038.blo
If the Transceiver S/N’s are 0000 then the Hydrophone can be used with any BATS Transceiver. The CAL
Files reside on the TrackMan PC (Laptop) or Model 4451A under:
C:\Users\Public\Documents\ORE OffShore\Trackpoint MMI\CalFiles\InUseCAL\*.bhi
C:\Users\Public\Documents\ORE OffShore\Trackpoint MMI\CalFiles\InUseCAL\*.blo
When ordered as a system, these files are installed on an EdgeTech purchased PC. If a hydrophone
assembly is ordered separately, it comes with a USB Flash drive with a set of files, which must be installed
with the TrackMan Software onto the Customer-Supplied PC.
If a new Hydrophone is used with the system, the new Hydrophone’s set of Calibration files must be copied
into this directory.
NOTE: Only one set of *.bhi & *.blo files can reside under this directory.

Move the older CAL files under a new directory called:
C:\Program Files\ORE Offshore\Trackpoint MMI\CalFiles\OldCALFiles\
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