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ATTENTION—READ THIS FIRST!

All personnel involved with installing, operating, or maintaining the equipment described in this manual
should read and understand the warnings and recommendations 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 using anti-static
protection materials and grounding straps for personnel.

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

WARNING! This equipment generates, uses, and produces radiation. If
this equipment is improperly installed, it may interfere with radio
communications. This equipment has not been tested for compliance
with appropriate FCC rules designed to provide reasonable protection
against such interference when operated in a commercial environment.
When operating equipment in residential areas, the user may be required
to take appropriate measures as needed and incur any expenses
necessary to eliminate interference. It is the user's responsibility to verify
that the system complies with the applicable FCC emission limits.

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

Revision History

s Dseion s oo

A Release to Production 05/01/2012

B Update Manual Format 11/26/2013 TS
C Update to Information and Images 7/6/2018 RM
D Note added regarding Beeper 1/25/2019 RM
E EBACS text and image updates 10/8/2024 RM
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HARDWARE VARIATIONS AND COMPATIBILITY

The PACS Acoustic Deck Unit contains standard and proprietary hardware. EdgeTech may change the
standard components due to their availability or performance improvements. Although the component
manufacturers and 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. EdgeTech will
provide the necessary drivers with the replacement part when this happens.

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 that affect system operation are made, they will be explicitly noted. Also,
some options and features may not be active in the customer’s unit at the 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 a PACS Acoustic Deck Unit. Our
policy is 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 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, operation, care, and
features of the EdgeTech PACS Acoustic Deck Unit. Although this manual encompasses the latest
operational features of the PACS, some system 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 PACS Acoustic Deck Unit in this manual wholly and
accurately. However, EdgeTech assumes no liability for errors or any damages resulting from using this

manual or the equipment it documents. EdgeTech reserves the right to upgrade the features of this
product 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 personal injury
or death to yourself or others.

CAUTION! Identifies a potential hazard that could be damaging to
equipment or could result in the loss of data.

NOTE: Recommendations or general information particular to the
material being presented. It may also refer to another part of this
manual or another manual.
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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.  Theitems are used solely under the operating conditions and in the manner recommended in the

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 the Seller, and the

directions received for properly identifying items returned under warranty are followed.

iv.  The return notice authorizes the Seller to examine and disassemble returned products to the
extent the 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 the Seller does not assume any other obligation or liability concerning

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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RETURNED MATERIAL AUTHORIZATION

Prior to returning any equipment to EdgeTech, a Returned Material
Authorization (RMA) Number must be obtained from CUSTOMER SERVICE.

RMA Purpose

The RMA Number identifies returned equipment when it arrives at our receiving dock and enables tracking
while at our facility. Refer to the RMA number on all documentation and correspondences.

All returned materials must be shipped prepaid. Freight collect shipments will not be accepted. All
equipment should be adequately insured for shipping, but equipment belonging to EdgeTech must be
insured for full value.

If there is more than one item per consignment, include a packing with the shipment. An invoice can
double as a packing slip only when the contents are clearly numbered and identified on the invoice.

CAUTION! Never attempt to ship a Portable Topside in its Storm Case™
alone. Although rugged, these cases are not intended to be used as
shipping containers, and the delicate internal components could be
damaged. Shipping in this manner will void any warranties.

NOTE: All shipping charges shall be the customer's responsibility unless
they are under warranty, as EdgeTech will pay for return shipping.

NOTE: For international shipments valued over $1000, the following
Shipper's oath must be sent with the invoice.

Shipper’s Oath:

", , 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."
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SOFTWARE SERVICE OVERVIEW

EdgeTech provides software services free of charge. This software agreement does not address customer-
specified 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 WEBSITE. Should major software issues occur, they will be reported directly to the customer.
New software releases consist of the following:

e Software enhancements that are not on the price list
e Software fixes and changes

e  Product Integration

e Documentation updates to online help

o Tests for compatibility with other modules

Software patches consist of software that has undergone the following:

e Minor software enhancements

e Software fixes and changes

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

e Respond within 24 hours via telephone, fax, and e-mail support
e Immediately attend to serious problems affecting operations

e Attempt to find an immediate workaround
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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 that we use to improve these products
continually. Therefore, we encourage you to contact EdgeTech Customer Service to offer any suggestions
or to request technical support:

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.
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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.

EdgeTech responds to the needs of the scientific, naval, and offshore communities by providing industry-
leading 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 consistently anticipates and responds to future needs with an active research and development
program. Current efforts are focused on adapting new cutting-edge acoustic technology.
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SECTION 1: OVERVIEW

The PACS, Portable Acoustic Command System, is a highly
versatile deck unit used to control and range on EdgeTech’s
(formerly ORE Offshore) low frequency (LF) or medium
frequency (MF) acoustic releases, transponders, and board
sets using EdgeTech’s proven EBACS and BACS command
code systems. The system is designed to work with
EdgeTech low- and medium-frequency dunking
transducers that can be purchased separately or along with
the deck unit.

The PACS is designed to operate in a wide range of
maritime environments and conditions, from even the
smallest vessels at any time of the day. The PACS is
lightweight (7.0 lbs/ 3.2 kg), with its electronics housed in
a rugged hard plastic splashproof case. It incorporates a
flexible external power supply that is self-switching and
can operate from 100-240 volts AC (47-63 Hz). The
external supply can both power the PACS directly and
charge the internal Lithium-lon battery. The LCD operates
over an extended temperature range and includes an LED
backlight for operation in low ambient light settings. A
front panel beeper is included to provide additional audio
indication for signal detection. The unit can be quickly
reconfigured, allowing it to operate multiple low and
medium-frequency systems during a deployment. The user
can save configuration settings to internal memory,
allowing for ease of use and faster on-station setup. The
PACS Deck Unit’s design includes a serial port connector on _f i e q ?

the charger cable that the user can use for logging activity  ® L 1. )
or external control. EdgeTech transducer options include
twenty-meter cables that incorporate a Kevlar braid and a
Kellum’s strain relief grip for strength and durability.

WARNING! The PACS is splash resistant but not
waterproof. Do not submerge the unit in water or
leave it exposed during a torrential rainstorm.

WARNING! Do not attach the cable’s Kellum’s strain
release to the PACS. EdgeTech suggests the vessel
itself.

Figure 1-2: PACS In Closed Splashproof Case
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1.1.1 Basic Functionality

The PACS deck unit uses a submerged transducer (typically
a dunking transducer) to send encoded commands, range
underwater equipment, and receive, interpret, and display
responses from transponding acoustic releases or similar
equipment. PACS supports low to medium transponder
frequencies and EdgeTech EBACS and BACS command
coding.

1.1.2 PACS Components

A typical PACS plus transducer order comes with:
e PACS Deck Unit
e PACS Manual on Thumb Drive

e Battery Charger Cable with RS-232 Serial

Connector
e Qver-the-side, Dunking Transducer (LF, MF, or
MFE)

e Kellums type strain relief.

WARNING! Do not attach the cable’s
Kellum'’s strain release to the PACS.
EdgeTech suggests attaching the grip
to the host vessel.

Figure 1-3: PACS with LF Transducer and
Manual on Thumb Drive

1.1.3 Compatible EdgeTech Transponding Releases

MODEL PORTLFSD | PORT MFE
NAME POP-UP pop.up | PORTLF-SD | PORTMFE | PORTLF m

Depth Rating 200 meters 200 meters 3500 3500 3500 6000
meters meters meters meters
Release Load 250 kg 250 kg 250 kg 250 kg 350 kg 5500 kg
Li Li
Lift Load ine ine 750 kg 750 kg 750 kg 5500 kg

Dependent Dependent

Table 1-1: Compatible EdgeTech Transponding Releases
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SECTION 2: SPECIFICATIONS

2.1 PACS Acoustic Deck Unit
2.1.1 PACS Acoustic and Mechanical Specifications

Source level Variable, High/Low, 192 / 195 dB re 1 uPascal at 1 meter
Pulse widths 5mS, 10 mS

Interrogate tones 9.0,11.0, 17.0 & 19.0 kHz (standard)

Receive sensitivity -80 dB re 1 micro Pascal @ 1

Receive frequencies 10.0, 12.0, 24.0 & 25.0 kHz

Receive filter bandwidth 300 Hz for LF band, 400 Hz MF band

Minimum detectable PW 2.5 milliseconds

Maximum range 16384 meters

Minimum range 0 meters

Sound speed Adjustable

TAT 0, 10, 13, 15 or 100 mS

Beam pattern Omni-Directional (in one hemisphere)

Display 20 x 2 lines, liquid crystal LED backlit

Keypad 4x4

Weight in air 3.8 kg (8.4 Ibs)

Electronics package size 10.5” (26.7 cm) x 10.0” (25.4 cm) x 7.5” (19.1 cm)
Commands supported EBACS, BACS,

Serial port settings 9600, N, 8, 1

Table 2-1: PACS Acoustic and Mechanical Specifications

2.1.2 PACS Power Specifications

SPECIFICATION VALUE

19-20 VDC @ 50W out

100 -240VDCin 47 — 63 Hz
67 hours or 3000 commands
(with Backlight off)

Battery type UltraLife type UBBL20, 2 each

External power supply

Battery life

Table 2-2: PACS Power Specifications

]
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2.1.3 EBACS Command Structure

The Extended BACS (EBACS) command structure supported by this product provides for many more
commands and more variance for users than standard BACS. Extended BACS commands are three bytes
long instead of two bytes in the original BACS command structure. The original BACS commands are
composed of 11 data bits and 5 parity bits, yielding roughly 2000 commands per tone pair. On the other
hand, the extended BACS commands are composed of 17 data bits and 7 parity bits, yielding roughly
131,000 commands per tone pair. Both legacy and extended BACS commands maintain a minimum
Hamming distance of four bits.

BACS and Extended BACS have some differences that make them incompatible. Both the bit and byte
timing in the extended command structure have been modified from the timing used in the legacy BACS
command structure. This modification is necessary to prevent existing underwater units from erroneously
decoding any combination of the first and second bytes or second and third bytes of the extended
commands as a valid two-byte command.

NOTE: The PACS LF deck box firmware must be up to date to send these commands. PACS LF
firmware should be 2.01 or later. Contact EdgeTech CUSTOMER SERVICE for details on updating
the firmware on your deck box.

2.1.4 BACS Command Structure

The BACS command structure consists of two 8-bit words separated by 5-sec intervals. Each bit-encoded
word is comprised of 8 bits from a 16-bit command. The 16-bit command is a 15-bit, 11-block cyclic code
with an overall parity bit appended to the end to form a 16-bit code with a minimum Hamming distance
of 4 bits. Additionally, two transitions are required within each word, and no repetitions of words are
allowed per command.

2.1.5 BACS Command Coding

TONE PAIR NUMBER “0” (VALUE IN kHz) “1” (VALUE IN kHz)
1 9.5 9.9
2 9.5 10.3
3 9.5 10.7
4 9.9 10.3
5 9.9 10.7
6 10.3 10.7

Table 2-3: Allowed BACS Tone Pair Breakdown
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2.2 Dunking Transducers

There are two Dunking Transducer Options for the PACS: The LF Transducer and the MF Transducer.

2.2.1 Low-Frequency (LF)Transducer

Figure 2-1: The PACS with the LF Dunking Transducer

SPECIFICATION VALUE

Transducer Size LF Hydrophone LxW: 4” (10.2 cm) x 4” (10.2 cm)

Table 2-4: Low-Frequency Transducer Mechanical Specifications

2.2.2 Medium-Frequency (MF) Transducer

Figure 2-2: The PACS with the MF Dunking Transducer

SPECIFICATION VALUE

Transducer Size MF Hydrophone LxW:2.75” (6.9 cm) x 4.0” (10 cm)

Table 2-5: Medium-Frequency Transducer Mechanical Specifications

]
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2.3 Kevlar Reinforced Cable Specifications

SPECIFICATION VALUE

Kevlar Reinforced Cable 65’ (20m) x 0.375” (9.5mm)

Table 2-6: Kevlar Reinforced Cable Specifications

2.4 Serial Cable Pin Out

DB9 pin 2 AMP pin 8
DB9 pin 3 AMP pin7
DB9 pin 5 AMP pin 2

Table 2-7: Serial Cable Pin Out Descriptions

2.5 Auxiliary Cable Pin Out

The Auxiliary Port uses a 5-volt logic.

PIN NUMBER | FUNCTION

1 Ground
2 TX transmit envelope goes negative at the beginning of the transmit pulse.

Detect goes high on the detection of a valid reply pulse. This signal is delayed by 11

3 . .
milliseconds from the actual detection.

4 Positive Edge Trigger In, if the PACS is in the Ranging Mode

Table 2-8: Auxiliary Cable Pin-Out Descriptions
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SECTION 3: SET-UP AND ACTIVATION

The following section explains how to setup and activate the PACS system for use.

3.1 Internal Battery Considerations

The PACS Acoustic Deck Unit has been thoroughly tested and shipped from the factory, and a lithium-ion
battery pack has been installed. The battery is deliberately shipped without a full charge, requiring up to
four hours to charge fully before use.

The current model uses UltraLife UBBL20 Lithium-ion rechargeable batteries. These batteries have a useful
life of several hundred charge / discharge cycles if adequately cared for.

NOTE: The PACS Deck Unit, with its two UBBL20 batteries installed, is
exempt from shipping restrictions under IATA967, Section Il.

3.1.1 Checking Battery Voltage

Battery voltage is displayed briefly the first time the CMD button is pressed, and it can be viewed from
the System Menu.

Figure 3-1: Battery Voltage Display

3.1.2 Charging the Battery

The Lithium-lon batteries are charged by connecting the charger cable to the PACS POWER/RS 232
Connector and turning the power switch to the ON position.

Instructions:

1. Unthread the cap from the PACS POWER/RS 232 Connector (FIGURE 3-2).

2. Line the connector tabs on the charger cable connector with the inserts in the POWER/RS 232

Bulkhead connector (FIGURE 3-3) and press in firmly. Thread the cable connector in (FIGURE 3-4).

3. Set the power switch to the ON position (FIGURE 3-5 and FIGURE 3-6).

]
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Figure 3-2: Remove Cap from POWER/RS 232 Figure 3-3: Connect Power/RS 232 Cable
Bulkhead Connector Connector Tabs and POWER/RS 232 Connector
Inserts

10 ! a -
Figure 3-4: Thread Power/RS 232 Cable Connector Figure 3-5: Turn PACS Power Switch To the On
In Position To Charge
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While the battery is charging, the green “CHARGE” LED on the front
panel will be lit. If the battery pack's temperature exceeds the allowable
range, charging will cease, and the red “FAULT” LED will come on (the
Charge LED remains ON). The charge circuit will only allow the battery
to charge if the temperature of the battery is between 0 and 45 degrees
Celsius.

3.1.3 Discharging and Storage

If the PACS Deck Unit is to be stored for a short to medium length of
time (less than six months), it is recommended that it be stored without
a full charge on the battery. A fully charged battery is more prone to
internal electrode corrosion.

—

To discharge the battery for storage, turn the PACS on, turn the LCD Figure 3-6 PACS Charge LED
backlight on, and let it run for approximately 6 hours. If the PACS is to
be stored for an extended period of time (greater than six months), it
is recommended that the battery be removed and stored separately.

Indicating Charging

3.2 Connecting The Transducer

A dunking transducer is connected to the PACS by plugging the
transducer cable’s greased 3-pin plug into the 3-socket XDCP
connector.

Preparation:

Before mating the transducer connector to the PACS connector, ensure
it is clean and lubricated with silicon grease. EdgeTech recommends
Novagard G624.

Instructions: Figure 3-7: Transducer Cable 3-

Line the 3-pin plug up to match the 3-socket pattern in the PACS XDCP ~ Pin Plug and 3-Socket PACS
connector (FIGURE 3-7) and press in firmly until mated (see FIGURE 3-8). ~ XDCP Connector

'Figure 3-8: Transucér Cable 3-
Pin Plug Mated With 3-Socket
PACS XDCP Connector
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3.3 Keypad Descriptions

Figure 3-9: Image of Keypad
FUNCTION

GRD Guard Press and hold during guarded commands
Also used as “shift” for entering letters
CLR Clear Clear number from the display
ENT Enter Enter the number on the display
| 2 Right arrow Increases the displayed value
<4 Left arrow Decreases the displayed value
0-7 Zero — seven Place the digit on display or choose a menu item

Table 3-1: Keypad Descriptions

NOTE: The LCD display typically displays what keys to
press next during most operations. In FIGURE 3-10 the <
> refer to the arrow keys and ENT is the Enter button.

kegs
2

= B

Figure 3-10: LCD Display
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3.4 Activating the PACS Unit

The PACS is activated by toggling the power switch to the ON position. Saved configurations will be loaded
if the save settings feature found in THE SYSTEM MENU was used. New configurations and settings can be
accomplished by using the Menu button on the keypad.

Figure 3-11: Activated PACS

Instructions:
1. Switch the PACS on by toggling the Power Switch to the ON position. After about two seconds,
the PACS will beep twice, and the display will provide the Product Name and Firmware version

number. It will operate in the mode that was last saved to memory.

]
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Figure 3-12: The PACS Power-up Message
2. If the user prefers a different set of settings, the PACS can be reconfigured using the keypad to

change modes and Menu functions. Refer to SECTION 3.3 FOR KEYPAD BUTTON DESCRIPTIONS.
3. Two basic functional modes can be selected- Command Mode and Ranging Mode.

a. Command mode is selected by pressing the CMD button on the keypad. When in
Command Mode, the unit will send encoded commands and display the returned status

messages on the display.

b. Ranging mode is selected by pressing the RNG button on the keypad. In Ranging Mode,
the PACS will interrogate and display the slant range to a transponder. The range is

displayed in meters.

3.4.1 Command Mode <CMD>

Command mode is used to send BACS or EBACS acoustic commands to EdgeTech underwater equipment
and display a returned status message (if the underwater unit has transponder capability).

Commands are entered as EdgeTech standard BACS six-digit or EBACS 10-digit codes. Both are used to
control and initiate various functions in underwater equipment. Refer to the command configuration sheet
and hardware manual shipped with the equipment you wish to communicate with for the commands used
and the anticipated result of sending these commands.

Before sending an acoustic command to an underwater unit and receiving replies, the PACS must be set
to send the appropriate command format. Choices are low freq. BACS (low-frequency), MF Command
Mode (medium-frequency), and MFE Command Mode (medium-frequency extended life).

NOTE: No configuration is needed to distinguish between BACS and
EBACS command codes. The PACS firmware must be updated to version
2.01 or higher to accept and send EBACS codes.
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Press the red CMD button on the keypad to enter and send a command. The display on the PACS will
change to one of the following:

EdgeTech LFBACS Mode

Enter Code:

EdgeTech MFE Mode

Enter Code:

EdgeTech MF Mode

Enter Code:

Now, the PACS will accept six-digit BACS or 10-digit EBACS commands and transmit them when the ENT
(enter) key is pressed. Press the CLR (clear) key to delete the entry if a mistake occurs while entering the
command.

NOTE: When sending commands, the receive circuitry may detect the
command (s), which causes the front panel beeper to beep. This is
normal and will not affect system operation.

The first digit in a BACS command defines the FSK tone pair used to send the command. The PACS Deck
Unit will not accept commands that do not start with a valid tone pair number (1 through 6).

BACS commands are octal; hence, the PACS keypad only includes the numeric values 0 through 7. If an
invalid tone pair is entered, the PACS will display an error message and not attempt to send the command
entered. When a complete and valid command is entered, the unit will display:

Command code: xxxxxx Press ENT to send

To send a Command, press the yellow ENT key. If entering a Guarded Command, the yellow GRD key must
be held while the ENT key is pressed. A BACS command requires 4.5 to 9 seconds to transmit, depending
on the command type. While the command is transmitted, the PACS will display the following message:

]
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Sending command now

After the command has been sent, the PACS will listen for a response, and the display will change to:

Waiting for a reply

After the first reply is detected, a bar will be placed at the display home position, and the cursor will then
begin moving across the display at a % second rate. If the PACS detects a response from the underwater
unit during the % second interval, it will put a bar on the display. If no response is detected during that %
second interval, an underscore will be placed on the display.

This display allows the user to see how many replies are received and the rate at which they are received.
The display will continue to monitor the detector until a key is pressed. After a key has been pressed, the
display will refresh with the same command:

Command code: xxxxxx Press ENT to send

The same command can be re-sent by pressing ENT again, or it can be cleared and modified by pressing
CLR. Pressing the RNG or Menu keys will cause the PACS to branch to those functions.

3.4.2 Ranging Mode

The PACS Deck Unit can be used to determine the slant range, in meters, of a transponder-equipped
underwater unit. The PACS is equipped with a factory-tuned four-channel hardware filter/tone detector
to detect 10.0, 12.0, 24.0, or 25.0 kHz tones (standard).

To begin ranging to an underwater unit, first, make sure that the PACS is configured correctly for the
underwater unit being ranged to. Ranging Mode is selected by pressing the red RNG key on the keypad.
The display will change to one of the following sub-modes:

3.4.2.1 Manual CW Ranging

For CW mode ranging, the PACS will display the selected transmit and receive frequencies for a period of
approximately two seconds:

Ranging Mode Tx = xx.X RX = XX.X
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This is immediately followed by a chirp from the front panel beeper. Then the display will change to:

Press ENT to range

When the ENT key is pressed, the PACS sends the interrogate ping and waits for a reply. The display will
read:

Press ENT to range

Waiting for a reply

If no response is detected within the upper and lower range gate settings, the display will read:

Press ENT to range

No reply within gate

If a valid response is detected within the set range gates, the display will read:

Press ENT to range

Range = XXXXX meters

3.4.2.2 Repetitive CW Ranging

If repetitive ranging is selected (available only in CW Ranging Mode), the PACS will automatically collect
ranges at a set time interval. To initiate repetitive ranging, press the ENT key, and the PACS will begin
interrogating and displaying ranges at the repetitive rate. While running in this mode, the top line of the
display will display a countdown in seconds until the next ranging cycle commences:

Ranging in = xxXX sec

Waiting for a reply

3.4.2.3 Encoded Interrogate Ranging

The PACS Deck Unit can range using the encoded interrogation method of ranging. This method is used
for ranging to EdgeTech’s MFE series release and is also compatible with EdgeTech’s MF series release and
transponders.

]
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NOTE: MF series releases and transponders support CW and encoded
interrogation methods.

This ranging method is a secure interrogation method that uses an address for each transponder. The
encoded interrogate is a 4-digit Octal code, similar to a BACS command. It is actually an 8-bit pulse string
that is transmitted, followed by an interrogation pulse.

NOTE: The AMD series deck units that supported encoded interrogation
used codes that are entered in decimal. The PACS Deck Unit requires
that the codes be entered in octal form.

APPENDIX A: contains tables that can be used for quick code translation between radixes. The tables are
three decimal (and octal) characters in length.

The first character of any interrogation code defines its tone pair, and it is the same whether the code is
decimal or octal. When encoded ranging is selected, and ENT is pressed, the display will read:

Enter the OCTAL code

INT code =

After entering the Interrogation Code, press the ENT key to initiate the interrogation sequence. The
display will change to:

Sending INT code now Waiting for reply

The PACS will then either display the acquired range in meters or indicate that no return was detected
within the range gate window:

Sending INT code now Range = xxxxxX meters

Or

Sending INT code now No reply within gate
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Pressing the ENT key once allows the Interrogation Code to be changed. Pressing ENT a second time can
re-send the same Interrogation Code.

3.4.3 Serial Port Operation

The PACS Deck Unit comes with a serial port connection that can be used to either log activity or remotely
control the PACS. The serial port settings are 9600,N,8,1. The Serial Cable Adaptor is Y-spliced into the
charger cable’s external power brick, it will mate with a female DB9 connector.

3.4.4 Logging Mode

When the serial port is connected to a computer running a terminal emulation program (ex.
HyperTerminal), it will log activity out of the serial port. If a command is sent, the command will be
displayed on the terminal as CMD: xxxxxx, where xxxxxx is the command that has been sent, as shown in
the example below:

CMD: 100161

When ranges are logged to the serial port, the interrogate frequency, reply frequency, and measured
time (in seconds) are displayed, as in the example below.

RNG: TX = 11.0 RX = 12.0 time = 00.090 Sec.

Or, in the case of encoded interrogation:

INT code: 1011, RNG: TX = 17.0 RX = 25.0 time = 00.000 Sec.

The time sent out to the serial port is the total flight time minus the TAT and the internal detection delay.

3.4.5 Host Mode

The PACS can be controlled through the terminal when the serial port is connected to a properly setup
terminal. Serial port settings are 9600,N,8,1. When the PACS sees a carriage return, the PACS enters Host
Mode.

Host Mode commands are case-sensitive, and all command characters are upper case. The command
format cannot be deviated from, and all leading and trailing zeros must be included.

]
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The PACS will respond with an asterisk ( * ) when it receives a valid command. The PACS will reply with a
pound sign ( # ) if it does not recognize the command. After sending a command using Host Mode, the
PACS will begin listening for the status reply. The status message is displayed in a manner very similar to
the listening mode when using the keypad. The major difference is that a dollar sign indicates a detection
in Host Mode ($).

Ranges reported in Host Mode are the total flight time minus the PACS's internal detection delay. The
turnaround time of the transponder is included in the reported time. Range gates set in Host Mode are in
milliseconds, not meters.

Examples of Host Mode Communications:

CODE DESCRIPTION

A CW interrogation was initiated with the IN command, and
E3 ’
IN* 00101 mS a 101mS flight time was measured.
in# An improper (lowercase) CW interrogate request was
rejected.
Command 100616 was accepted and sent. The status
replies have been detected and displayed.
*
AILTHE Coreer o oo # NOTE: # indicates listening was terminated.
RX25.0 * Frequency Received was set to 25KHz and acknowledged.
UG03000 * The upper range gate has been set to 3000mS and
acknowledged

Table 3-2: Host Mode Communication Examples

PACS Serial Port Command Set:

COMMAND ‘ DESCRIPTION

CIMIXXXXX Send command Xxxxxx

Elxxxx Initiates encoded interrogation cycle using octal code xx

IN Initiates a CW interrogation cycle

INXX.X Sets the interrogation frequency to xx.x KHz *

RXxx.x Sets the receive frequency to xx.x KHZ* CONTINUED NEXT PAGE

Table 3-3: PACS Serial Command Set
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COMMAND ‘ DESCRIPTION

RR Return ranges automatically after receipt of IN
LF Set LF-BACS command mode

MF Set MF command mode

ME Set MFE command mode

NR Do not return ranges after receipt of IN
GR Get the last range value

UGXXXXX Set the upper range gate to xxxxx mS.
LGXXXXX Set the lower range gate to xxxxx mS.
TN Turn telemetry ON

TF Turn telemetry OFF

SHP Set high output power

SLP Set low output power

SHS Set high receive sensitivity

SLS Set low receive sensitivity

Table 3-3 PACS Serial Command Set (Continued)

NOTE: Interrogate and reply frequencies are limited to the same four
choices available through the keypad.

3.5 PACS Menus

The PACS Deck Unit is configured for use through the menu functions. The red Menu key on the front panel
gives r access to all PACS settings. The PACS Deck Unit has three main menu categories, Command,
Ranging, and System, which determine how commands are sent, how ranges are acquired, and various
overall system control functions.

While using the Menu feature, the user is prompted by the display and guided through the different menus
and sub-menus. The right arrow ( > ), left arrow ( <), and ENT keys are used to move through the menus,
change parameters, and set the values.
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3.5.1 Command Menu <CMD>

When the Menu key is pressed, the first menu option is the Command Menu, which is used to set the
Command Type. When the display reads “Go to Command Menu?”, pressing ENT takes the user to the
command selection menu. Alternately, pressing either arrow key will skip over the Command Menu and
allow access to either the Ranging Menu or the System Menu.

The Command Menu has three different command types: LF-BACS, MFE-BACS, and MF-BACS. Set the
Command Type by pressing the ENT key. After the Command Type has been set, the user is prompted to
enter the Ranging Menu. The ENT key enables the Ranging Menu, and pressing either arrow key will move
back to the Command Menu Prompt or forward to the System Menu Prompt.

3.5.2 Ranging Menu

The Ranging Menu has many sub-menus within it. These are, in order:

MENU ITEM ‘ DESCRIPTION

Interrogation Type:

Select between encoded or CW interrogation modes using the left and right
arrows. Press ENT to set the interrogation mode.

There are 4 choices of reply frequency: 10.0, 12.0, 24.0 and 25.0 KHz. Use

Reply Frequency: the arrows to select a frequency. Press the ENT key to set the reply
frequency.
. There are 4 choices of INT frequency: 9.0, 11.0, 17.0, and 19.0 KHz. Use the
Interrogation .
arrow keys to select a frequency. Press the ENT key to set the interrogate
Frequency:

frequency.

Turnaround Time:

The PACS has 5 choices for turnaround time (TAT): 0, 10, 13, 15, and 100
milliseconds. Use the arrows to select the desired TAT. Press the ENT key to
setit.

Upper Range Gate:

Changed by using the arrow keys to scroll the displayed values. The values
change in increments of 100 meters. Use the ENT key to set the value once
selected.

Lower Range Gate:

Changed by using the arrow keys to scroll through displayed values, which
change in increments of 25 meters. Use the ENT key to set the selected
value.

Used to calculate distance. The arrow keys cause the displayed value of

Sound Speed: sound speed to increase or decrease in one-meter-per-second increments.
Use the ENT key to set the value once selected.
Available for use with the CW interrogation. If repetitive ranging is enabled, a
Auto/Manual L .o ;
Ranging: repetitive rate must be selected. This is the length of the delay in seconds
gine: between ranging cycles. Use the arrow keys and ENT keys to set the rate.
Used with specialized transponders. Enabling telemetry, the PACS will
attempt to detect two reply tones. It will calculate and display the Slant
Telemetry: P Py pray

Range based on the first tone’s detection, and then it will display the time
delay, in milliseconds, between the first and the second tone.

Table 3-4: Ranging Menu Item Descriptions
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3.5.3 System Menu

The system menu enables control of some basic functions of the PACS Deck Unit. These functions
include:

MENU ITEM ‘ DESCRIPTION

High and low receiver sensitivity settings are available in the PACS. The
difference in sensitivity is approximately 6 dB in the detection threshold. High
sensitivity is recommended in deep open water, where ranges are expected to
be long. Low sensitivity is generally the preferred setting in shallow water at
short ranges. The final decision on the best setting for sensitivity should be
made on-site after assessing the acoustic conditions.

Receiver Sensitivity:

There are 2 choices for output power: high and low. The difference in output
power between high and low power is approximately 5 dB. High power is
recommended in deep open water, where ranges are expected to be long. Low
power is generally the preferred setting in shallow water at short ranges. The
ideal settings for output power should be decided on-site after assessing the
acoustic conditions.

Output Power Level:

The LCD is equipped with an LED backlight. The backlight is convenient when
working in low-light situations; however, the backlight uses considerable
power. With the backlight on, the useful battery life of the PACS will be
reduced by a factor of five.

Backlight Control:

Selecting the “Check battery volts?” feature in the system menu will display
the battery voltage on the LCD. The PACS continues to sample the battery at a
two-second rate until an arrow key is pressed. When the battery is sampled,
the front panel beeper will beep.

Check Battery Volts:

Resets memory and restores settings to a baseline value. The default settings
are LF-BACS, CW interrogate at 11.0 KHz, receive at 12.0 KHz, a TAT of 13mS,
and range gates of 50 to 4000 meters. While these settings may not seem
Reset To Default: useful to everyone, they are a good starting point. Corrupting the values in
memory is possible because some settings are controlled by scrolling through
values. In some cases, it can be faster to reset the PACS before configuring it
to meet a variety of needs.

Save settings for modifications to the internal memory of the PACS. If PACS is
Save Settings: switched off before saving, any modifications will be lost. When switched on,
the PACS reads and uses the last set of parameters stored.

Table 3-5: System Menu Item Descriptions
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SECTION 4: Configuring PACS to Operate With Edgetech

Products

The PACS Deck Unit is designed to work with EdgeTech’s LF, MF, and MFE, series releases and
transponders. The following procedures outline how to configure the PACS for each.

4.1 LF-BACS Operation Configuration

This procedure describes how to configure the PACS for operation with EdgeTech’s LF Releases and
Transponders:

1. Turn on the Deck Unit. It is not necessary to connect the transducer. It takes approximately two
seconds for the PACS to power up; it will beep twice, and the display becomes legible when

ready.
2. Press the red Menu button. The LCD will prompt the user and aid in navigating the menus.

3. The first menu item asks if the user would like to go to the Command Menu. Press the yellow

ENT key to enter the command setup menu.
4. The first Command Menu item asks if the user would like to set the low-freq. BACS mode.
5. Press the yellow ENT key to select and set the LF command mode.

6. The deck unit will automatically exit the Command Menu and ask if the user would like to go to

the Ranging Menu; press the yellow ENT key to set the ranging parameters.

7. The first Ranging Menu item sets the interrogation type. LF units do not support the encoded
interrogation mode and are only compatible with CW interrogation methods. Use the arrow keys

to select CW interrogation, and press the yellow ENT key to set the CW interrogation mode.

8. After pressing the yellow ENT key to set the interrogation mode, the display will prompt the user

to set the REPLY frequency. Press the yellow ENT key to set a reply frequency.
9. Standard EdgeTech LF releases have two reply frequencies: 10.0 kHz and 12.0 kHz.

a. Use left/right arrows to select the frequency. Press the yellow ENT key to set the

selection.

10. After setting the REPLY frequency, the next Ranging Menu item asks if the user would like to set

the INT (interrogation) frequency. Press the yellow ENT key to set the interrogation frequency.
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11.

]
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Standard EdgeTech LF acoustic releases use one of two standard interrogation frequencies: 11.0
KHz or 9.0 KHz. Use the left and right arrows to select the frequency desired. Press the yellow

ENT key to set the selection.

. After setting the interrogation frequency, the next Ranging Menu item asks if the user would like

to set the turnaround time (TAT). Press the yellow ENT key to set the turnaround time (TAT).

. Five options for TAT in the PACS Deck Unit are zero, 10mS, 13mS, 15mS, or 100mS. Standard LF

acoustic releases use a 13mS TAT. Use the left and right arrows to select 13mS, then press the

yellow ENT key to set the TAT.

. After setting the TAT, the next Ranging Menu item asks if the user would like to set the upper

range gate. Press the yellow ENT key to set the upper range gate.

. The upper range gate can be changed using the left and right arrows. Each single stroke of an

arrow key will increase or decrease the value by 100 meters; holding an arrow key in will cause
the value to scroll up or down. After setting the upper range gate to the desired value, use the

yellow INT key to set the gate.

. After setting the upper range gate, the next Ranging Menu item asks if the user would like to set

the lower range gate. Press the yellow ENT key to set the lower range gate.

. With EdgeTech LF acoustic releases, because the standard TAT is 13mS, a lower range gate of less

than 35 meters is not attainable. To select a lower range gate, use the left and right arrows. With
each keystroke, the lower range gate will increase or decrease by 25 meters, and holding an
arrow key in will cause the value to scroll up or down. Press the yellow ENT key to set the lower

range gate value.

. After setting the lower range gate, the next Ranging Menu item asks if the user would like to set

the speed of sound. Press the yellow ENT key to set the speed of sound.

. Theoretically, sound speed values in water can vary between 1400 and 1600 meters per second.

a. When in doubt, a sound velocity of 1490 meters per second is reasonable in seawater. If
a more accurate slant ranges are desired, the local sound speed can be calculated using
known temperature and salinity values and the equations of Coppens, Leroy, or

Mackenzie, etc. Use the left and right arrows to select a value of sound speed and the
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yellow ENT key to set it. Sound speed can be set in 1 meter per second increments.

Holding an arrow key in will cause the value to scroll up or down.

20. After setting the sound speed, the next Ranging Menu item will ask if the user wants to set
either manual Ranging Mode or repetitive Ranging Mode. If repetitive ranging is desired, select it

using the ENT key, and then select and set the repetitive rate using the arrow keys and ENT key.

21. Use the left and right arrow keys to select the desired Ranging Mode, select Manual ranging

then press the yellow ENT key to set the mode.

22. After setting the Ranging Mode and rate the next menu item will prompt turning "telemetry" on

or off. Press the yellow ENT key to set the telemetry feature.

23. Unless the user has a special underwater unit equipped with a telemetry feature, disable

telemetry. Use the left/right arrow to select, then use the yellow ENT key to disable telemetry.
24. After disabling telemetry, the Ranging Menu will return to the start of the range menu.

25. If the user wishes to save the settings they entered so they are not lost when the PACS is
powered down, go to the system menu and select ‘Save Settings’. If the user does not save the
settings, the deck unit will lose them, and when powered up again, it will use the last settings

stored in memory.

26. To save the settings in memory, press the Menu key and use the arrow keys to select "go to

system menu". Press the yellow ENT key to enter the system menu.

27. Once in the system menu, use the arrow keys to navigate to ‘Save Settings’. Press the yellow ENT
key to store the settings in memory. The deck unit will beep twice and display the power-on

message on the LCD.
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4.2 MF Operation Configuration

This procedure explains how to configure the PACS for operation with EdgeTech’s MF series Releases and
Transponders:

1.

]
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Turn the Deck Unit on without connecting the transducer. It takes approximately two seconds for

the PACS to power up. It will beep twice, and the display will become legible when ready.
Press the red Menu button. The display will prompt the user and aid in navigating the menus.

The first menu item asks if the user would like to go to the Command Menu. Press the yellow

ENT key to enter the command setup menu.

The first Command Menu item asks if the user would like to set the low freq. In BACS mode,

press the arrow to the right to go to the next option.

The second Command Menu item asks if the user would like to set the MFE command mode.

Press the arrow pointing to the right to go to the next option.
The display's second line asks if the user wants to set the MF command mode.
Press the yellow ENT key to select and set the MF command mode.

The deck unit will now send commands using the MF command format. The display will prompt

the user to go to the Ranging Menu. Press the yellow ENT key to set the ranging parameters.

The first Ranging Menu item is the interrogation type. The choices are CW mode or encoded
interrogation mode. MF units can operate either way; it is the user's choice. Press the yellow
ENT key, and the display will ask if the user wants to set the encoded interrogation mode. If this
mode is desired, press the yellow ENT key. If the user wants to use the CW interrogation mode,

press the arrow pointing to the left and then press the yellow ENT key.

. After pressing the yellow INT key to select the desired interrogation mode, the display will

prompt the user to set the REPLY frequency. Press the yellow ENT key to pick a reply frequency.

. Standard EdgeTech MF releases have two available reply frequencies: 24.0 kHz or 25.0 kHz. Use

the left and right arrows to select the desired frequency. Press the yellow ENT key to choose a

selection.
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12. After setting the REPLY frequency, the next menu item prompts the user to set the INT

(Interrogation) frequency. Press the yellow ENT key to set the interrogation frequency.

13. Standard EdgeTech MF acoustic releases have two available interrogation frequencies: 17.0 kHz
or 19.0 kHz. Use the left and right arrows to select the desired frequency. Press the yellow ENT

key to choose a selection.

14. After setting the interrogation frequency, the next menu item prompts the user to set the

turnaround time (TAT). Press the yellow ENT key to set the turnaround time (TAT).

15. Five options for TAT in the PACS Deck Unit are zero, 10mS, 13mS, 15mS, or 100mS. Standard MF
acoustic releases use a 100mS TAT. Use the left and right arrows to select the desired TAT and the

yellow ENT key to set the TAT.

16. After setting the TAT, the next Ranging Menu item prompts the user to set the upper range gate.

Press the yellow ENT key to set the upper range gate.

17. The Upper Range Gate can be changed using the left/right arrows. Each single stroke of an arrow
key will increase or decrease the value by 100 meters. Holding an arrow key in will activate
scrolling. After setting the Upper Range Gate to the desired value, use the yellow INT key to set
it.

18. After setting the upper range gate, the next Ranging Menu item prompts the user to set the

lower range gate. Press the yellow ENT key to set the lower range gate.

19. With EdgeTech MF Acoustic Releases, because the standard TAT is 100mS, a lower range gate of
zero meters is achievable. To select a lower range gate, use the left and right arrows. The lower
range gate will increment or decrement 25 meters with each keystroke and holding an arrow key

in will cause it to scroll. Press the yellow ENT key to set the lower range gate value.

20. After setting the lower range gate, the next Ranging Menu item prompts the user to set the

speed of sound. Press the yellow ENT key to set the speed of sound.

21. Theoretically, sound speed values in water can vary between 1400 and 1600 meters per second.
When in doubt, a sound velocity of 1490 meters per second is a reasonable choice in seawater. If
more accurate slant ranges are desired, the local sound speed can be computed using known

temperature and salinity values, and the equations of Coppens, Leroy, or Mackenzie, etc. Use the

¥ EdgeTech
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22.
23.
24.

25.

26.

27.

28.

29.

30.
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left and right arrows to select a value of sound speed and the yellow ENT key to set it. Sound
speed can be set in 1 meter per second increments. Holding an arrow key in will cause the value

to scroll up or down.

After setting sound speed, the next Ranging Menu item will prompt the user to set either
manual Ranging Mode or repetitive Ranging Mode. Repetitive ranging is not available in
conjunction with the encoded interrogation mode. To select a Ranging Mode, press the yellow

ENT key.

Use the left/right arrow keys to select the desired Ranging Mode, and then press the yellow ENT

key to set.

After setting the Ranging Mode, the next Ranging Menu item will prompt the user to set the
repetitive ranging rate if auto ranging has been selected. Use the left and right arrows to select

the auto range rate, then press the yellow ENT key to set the rate.

After setting the Ranging Mode and rate, the next menu item will prompt the user to turn

"telemetry" on or off. Press the yellow ENT key to set the telemetry feature.

Unless the user has a special underwater unit equipped with a telemetry feature, disable
telemetry. Use the left and right arrows to select a value. Use the yellow ENT key to set the

choice.

After enabling or disabling telemetry, the Ranging Menu will return to the start of the range

menu.

To save entered MF settings, go to the system menu and select ‘Save Settings’. If the settings are
not saved, the deck unit will lose the settings entered, and when powered up again, it will use

the last settings stored in memory.

To save the settings in memory, press the Menu key and use the arrow keys to select "go to

system menu". Press the yellow ENT key to enter the system menu.

Once in the System Menu, use the arrow keys and navigate to ‘Save Settings’. Press the yellow
ENT key to save settings in memory. The Deck Unit will beep twice and display a Power-on

message on the LCD.
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4.3 MFE Operation Configuration

This procedure configures the PACS unit to work with EdgeTech’s MFE series Releases and Transponders:

1. Turnthe PACS on. It is not necessary to connect the transducer. It takes approximately two
seconds for the PACS to power up; it will beep twice, and then the display will become legible
when ready.

2. Press the red Menu button. The LCD will prompt the user and aid in navigating the menus.

3. The first menu item asks if the user would like to go to the Command Menu. Press the yellow
ENT key to enter the command setup menu.

4. The first Command Menu item asks if the user would like to set the low freq. BACS mode. Press
the arrow pointing to the right to go to the next option.

5. The second Command Menu item asks if the user would like to set the MFE command mode.
Press the yellow ENT key to select and set the MFE command mode.

6. The deck unit will automatically exit the Command Menu and ask if the user would like to go to
the Ranging Menu. Press the yellow ENT key to set the ranging parameters.

7. The first Ranging Menu item sets the interrogation type. MFE units use the encoded
interrogation method, that is incompatible with CW interrogation methods. Press the yellow ENT
key to set the interrogation type. The display will ask if the user wants to set encoded
interrogation mode; press the yellow ENT key.

8. After pressing the yellow INT key to set the interrogation mode, the display will prompt the user
to set the REPLY frequency. Press the yellow ENT key to set a reply frequency.

9. Standard EdgeTech MFE releases have two available reply frequencies: 24.0 kHz or 25.0 kHz. Use
the left and right arrows to select the frequency desired. Press the yellow ENT key to set the
selection.

10. After setting the REPLY frequency, the next Ranging Menu item asks if the user would like to set
the INT (interrogation) frequency. Press the yellow ENT key to set the interrogation frequency.

11. Standard EdgeTech MFE acoustic releases use one of two standard interrogation frequencies:
17.0 kHz or 19.0 kHz. Use the left and right arrows to select the frequency desired. Press the
yellow ENT key to set the selection.

12. After setting the interrogation frequency, the next Ranging Menu item asks if the user would like
to set the turnaround time (TAT). Press the yellow ENT key to set the turnaround time (TAT).

¥ EdgeTech
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21.

22.
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Five options are available for TAT in the PACS Deck Unit: 10mS, 13mS, 15mS, or 100mS. Standard
MPFE acoustic releases use a 100mS TAT. Use the left and right arrows to select the desired TAT
and the yellow ENT key to set the TAT.

. After setting the TAT, the next Ranging Menu item asks if the user would like to set the upper

range gate. Press the yellow ENT key to set the upper range gate.

. The upper range gate can be changed using the left and right arrows. Each single arrow keystroke

will increase or decrease the value by 100 meters. Holding an arrow key in will cause the value to
scroll up or down. After setting the upper range gate to the desired value, use the yellow INT key

to set the gate.

. After setting the upper range gate, the next Ranging Menu item asks if the user would like to set

the lower range gate. Press the yellow ENT key to set the lower range gate.

. With EdgeTech MFE acoustic releases, because the standard TAT is 100mS, a lower range gate of

zero meters is achievable. To select a lower range gate, use the left and right arrows. The lower
range gate will increase or decrease 25 meters with each keystroke, and holding an arrow key in
will cause the value to scroll up or down. Press the yellow ENT key to set the lower range gate
value.

. After setting the lower range gate, the next Ranging Menu item asks if the user would like to set

the speed of sound. Press the yellow ENT key to set the speed of sound.

. Theoretically, sound speed values in water can vary between 1400 and 1600 meters per second.

When in doubt, a sound velocity of 1490 meters per second is a reasonable choice in seawater. If
more accurate slant ranges are desired, the local sound speed can be computed using known
temperature and salinity values, and the equations of Coppens, Leroy, or Mackenzie, etc. Use the
left and right arrows to select a value of sound speed and the yellow ENT key to set it. Sound
speed can be set in 1 meter per second increments. Holding an arrow key in will cause the value

to scroll up or down.

After setting the sound speed, the next Ranging Menu item will ask if the user wants to set
either manual Ranging Mode or repetitive Ranging Mode. Repetitive ranging is not available for
MFE releases because they use encoded interrogation. To select a Ranging Mode, press the

yellow ENT key.

Use the left and right arrow keys to select the desired Ranging Mode and select Manual ranging.
Press the yellow ENT key to set the mode.

After setting the Ranging Mode and rate the next menu item will prompt the user to turn
"telemetry" on or off. Press the yellow ENT key to set the telemetry feature.
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23. Unless the user has a special underwater unit equipped with telemetry, disable telemetry. Use
the left and right arrows to select it, and use the yellow ENT key to disable telemetry.

24. After telemetry is disabled, the Ranging Menu will return to the start of the range menu.

25. If the user wishes to save the MFE settings entered so they are not lost when the PACS is
powered down, go to the system menu and select "save settings". If the user does not save the
settings, the deck unit will lose the settings entered, and when powered up again, it will use the
last settings stored in memory.

26. To save the settings in memory, press the Menu key and use the arrow keys to select "go to
system menu". Press the yellow ENT key to enter the system menu.

27. Once in the system menu, navigate to "Save settings" with the arrow keys. Press the yellow ENT
key to store the settings in memory. The deck unit will beep twice and display the power-on
message on the LCD.

¥ Edgelech
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SECTION 5: MAINTENANCE

The PACS Deck Unit is ruggedly built and requires minimal maintenance. However, there are a few steps
the user can take to prolong the unit's life.

5.1 Basic Maintenance

The PACS Deck Unit requires basic care to ensure it is fully functional for use. Additional information on
the Maintaining the PACS Deck Unit, Transducer, and Battery Storage Instructions are listed below.

5.1.1 PACS Deck Unit

e The Front Panel can be wiped down with a window or CRT cleaner. Do not use solvents.

e The Batteries should be fully charged before use.

5.1.2 Transducer

e The Transducer should be rinsed with fresh water after use.

e The Transducer connector should be kept clean and lubricated with silicon grease.

CAUTION! Never attempt to ship a Portable Topside in its Storm Case™
alone. Although rugged, these cases are not intended to be used as
shipping containers, and the delicate internal components could be
damaged. Shipping in this manner will void any warranties.

WARNING! The Deck Unit should never be exposed to liquid while the
cover is open. The Deck Unit is only water-resistant when the cover is
closed.

5.1.3 Battery Storage

If the PACS is going to be stored for a prolonged period of time (over 6 months), the battery pack should
at least be unplugged. However, EdgeTech recommends removing the battery from the unit and stored
separately. The Battery should be discharged to approximately 15.0 volts before storage.
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To remove the Battery Pack:

1. Remove the ten screws from the front panel with a Philips head screwdriver.

T .. ™\ | ™ | =

Figure 5-1: The Front Panel with the Screws Highlighted
2. Carefully lift the Front Panel from the Pelican Case, flip it over, and rest the top of the Front Panel

on the Pelican Case.

Figure 5-2: The Upside-Down Front Panel

¥ EdgeTech
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3. Unplug the two battery connections from JP10 BT1 and JP11 BT2 on the PCB.

NOTE: When the Battery is reinstalled, it does not matter which Battery
connection is plugged into JP10 BT1 and JP11 BT2.

o
Figure 5-3: The PACS Battery Connection

4. Remove the 2 screws at the top of the Battery Retainer Plate.

Figure 5-4: The Top of the Battery Retainer Plate

PACS Acoustic Deck Unit 0010996_REV_E
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5. Remove the Battery Pack.

Figure 5-5: The Battery with the Retainer Plate Removed

Figure 5-6: The PCB Without the Battery Pack

5.1.3.1 Battery Pack Storage Guidelines:

The Deck Unit/Battery Packs should be stored at a temperature of approximately 20°C (68°F).

¥ EdgeTech
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APPENDIX A: Interrogation Codes

The table below displays all of the possible Interrogation Codes for the PACS.

DECIMAL BINARY DECIMAL BINARY
003 00000011 03 003 055 00110111 37 067
005 00000101 05 005 056 00111000 38 070
006 00000110 06 006 057 00111001 39 071
007 00000111 07 007 058 00111010 3a 072
009 00001001 09 011 059 00111011 3b 073
010 00001010 Oa 012 060 00111100 3c 074
011 00001011 0b 013 061 00111101 3d 075
012 00001100 Oc 014 062 00111110 3e 076
013 00001101 od 015 063 00111111 3f 077
014 00001110 Oe 016 065 01000001 41 101
017 00010001 11 021 066 01000010 42 102
018 00010010 12 022 067 01000011 43 103
019 00010011 13 023 068 01000100 44 104
020 00010100 14 024 069 01000101 45 105
021 00010101 15 025 070 01000110 46 106
022 00010110 16 026 071 01000111 47 107
023 00010111 17 027 072 01001000 48 110
024 00011000 18 030 073 01001001 49 111
025 00011001 19 031 074 01001010 4a 112
026 00011010 la 032 075 01001011 4b 113
027 00011011 1b 033 076 01001100 4c 114
028 00011100 1c 034 077 01001101 4d 115
029 00011101 1d 035 078 01001110 4e 116
030 00011110 le 036 079 01001111 4f 117
031 00011111 1f 037 080 01010000 50 120
033 00100001 21 041 081 01010001 51 121
034 00100010 22 042 082 01010010 52 122
035 00100011 23 043 083 01010011 53 123
036 00100100 24 044 084 01010100 54 124
037 00100101 25 045 086 01010110 56 126
038 00100110 26 046 087 01010111 57 127
039 00100111 27 047 088 01011000 58 130
040 00101000 28 050 089 01011001 59 131
041 00101001 29 051 090 01011010 5a 132
042 00101010 2a 052 091 01011011 5b 133
043 00101011 2b 053 092 01011100 5c 134
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DECIMAL BINARY DECIMAL BINARY
044 00101100 2c 054 093 01011101 5d 135
045 00101101 2d 055 094 01011110 5e 136
046 00101110 2e 056 095 01011111 5f 137
047 00101111 2f 057 096 01100000 60 140
048 00110000 30 060 097 01100001 61 141
049 00110001 31 061 098 01100010 62 142
050 00110010 32 062 099 01100011 63 143
052 00110100 34 064 100 01100100 64 144
053 00110101 35 065 101 01100101 65 145
054 00110110 36 066 103 01100111 67 147
104 01101000 68 150 158 10011110 9e 236
105 01101001 69 151 159 10011111 of 237
106 01101010 6a 152 160 10100000 a0 240
107 01101011 6b 153 161 10100001 al 241
108 01101100 (T 154 162 10100010 a2 242
109 01101101 6d 155 163 10100011 a3 243
110 01101110 6e 156 164 10100100 ad 244
111 01101111 6f 157 165 10100101 a5 245
112 01110000 70 160 166 10100110 ab 246
113 01110001 71 161 167 10100111 a7 247
114 01110010 72 162 168 10101000 a8 250
115 01110011 73 163 169 10101001 a9 251
116 01110100 74 164 171 10101011 ab 253
117 01110101 75 165 172 10101100 ac 254
118 01110110 76 166 173 10101101 ad 255
119 01110111 77 167 174 10101110 ae 256
120 01111000 78 170 175 10101111 af 257
121 01111001 79 171 176 10110000 b0 260
122 01111010 7a 172 177 10110001 bl 261
123 01111011 7b 173 178 10110010 b2 262
124 01111100 7c 174 179 10110011 b3 263
125 01111101 7d 175 180 10110100 b4 264
126 01111110 7e 176 181 10110101 b5 265
129 10000001 81 201 182 10110110 b6 266
130 10000010 82 202 183 10110111 b7 267
131 10000011 83 203 184 10111000 b8 270
132 10000100 84 204 185 10111001 b9 271
133 10000101 85 205 186 10111010 ba 272
134 10000110 86 206 187 10111011 bb 273
135 10000111 87 207 188 10111100 bc 274
136 10001000 88 210 189 10111101 bd 275
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DECIMAL BINARY DECIMAL BINARY
137 10001001 89 211 190 10111110 be 276
138 10001010 8a 212 192 11000000 c0 300
139 10001011 8b 213 193 11000001 cl 301
140 10001100 8c 214 194 11000010 c2 302
141 10001101 8d 215 195 11000011 c3 303
142 10001110 8e 216 196 11000100 c4 304
143 10001111 8f 217 197 11000101 c5 305
143 10010000 90 220 198 11000110 c6 306
145 10010001 91 221 199 11000111 c7 307
146 10010010 92 222 200 11001000 c8 310
147 10010011 93 223 201 11001001 c9 311
148 10010100 94 224 202 11001010 ca 312
149 10010101 95 225 203 11001011 cb 313
150 10010110 96 226 205 11001101 cd 315
151 10010111 97 227 206 11001110 ce 316
152 10011000 98 230 207 11001111 cf 317
154 10011010 9a 232 208 11010000 do 320
155 10011011 9b 233 209 11010001 dl 321
156 10011100 9¢ 234 210 11010010 d2 322
157 10011101 9d 235 211 11010011 d3 323
212 11010100 d4 324 231 11100111 e’ 347
213 11010101 d5 325 232 11101000 e8 350
214 11010110 dé 326 233 11101001 e9 351
215 11010111 d7 327 234 11101010 ea 352
216 11011000 d8 330 235 11101011 eb 353
217 11011001 d9 331 236 11101100 ec 354
218 11011010 da 332 237 11101101 ed 355
219 11011011 db 333 238 11101110 ee 356
220 11011100 dc 334 241 11110001 f1 361
221 11011101 dd 335 242 11110010 2 362
222 11011110 de 336 243 11110011 f3 363
224 11100000 e0 340 244 11110100 f4 364
225 11100001 el 341 245 11110101 f5 365
226 11100010 e2 342 246 11110110 f6 366
227 11100011 e3 343 248 11111000 f8 370
228 11100100 e4 344 249 11111001 f9 371
229 11100101 e5 345 250 11111010 fa 372
230 11100110 eb 346 252 11111100 fc 374

Table A-1: PA.C.S. Interrogation Codes

]
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APPENDIX B: Glossary of Terms

The following terms are used throughout the manual.

BACS:

LF-BACS:

MF-BACS:

MFE-BACS:

EBACS

Guarded Command:

Interrogate Frequency:

Reply Frequency:

Binary Acoustic Command Structure is a robust, field-proven command encoding
technique that EdgeTech has used with great success for many years. Command codes
are 16 bits long with 11 bits of information. Specifically, it is referred to as a 15, 11
block-cyclic code with an overall parity bit appended to the end. This code has a good
mathematical structure, and a minimum Hamming distance of 4 bits exists between
any two codes. Codes are transmitted as two, sequentially, eight-bit bytes with a
predetermined gap between them. Each bit is represented by one of two frequencies
in a tone pair.

Refers to low frequency BACS commands. The frequency band of these commands is
centered around 10 KHz. The total command duration for LF-BACS is nine seconds. This
command type is the original BACS format and is used in EdgeTech’s 8000 series
releases, CART releases, SWR releases, PORT L, AA100 actuators, to name a few.

Refers to what is known as medium frequency BACS commands. The frequency band
of these commands is centered around 18 kHz. The total command duration for MF
commands is 4 seconds. MF commands are used in EdgeTech’s PORT releases, HPMB
transponders, and positioning calibration transponders.

A modified version of MF-BACS command. The command has been modified to include
a wake-up preamble. The total command duration for MFE commands is 8 seconds.
MFE commands are used in EdgeTech’s PORT-MFE and SPORT releases.

Extended BACS (EBACS) command structure supported by this product provides for
many more commands and more variance for users than standard BACS. See SECTION
2.1.3 EBACS COMMAND STRUCTURE section of this manual for a detailed description.

Command that falls within a subset of BACS command codes rich in bit transitions.
Guarded commands are typically reserved for high-priority functions, such as the
release command in an acoustic release. Because of the high number of bit transitions,
guarded commands are more secure. The yellow GRD key must be held in to send a
guarded command before the ENT key is pressed.

The frequency the deck unit transmits to the underwater unit to initiate a range cycle.
It is the frequency at which the underwater unit (release/transponder) is tuned to
detect.

The underwater unit is programmed to reply to an interrogation ping at a certain
frequency. The deck unit is tuned to detect that frequency.
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Slant Range: Length of the straight-line path between the deck unit’s hydrophone and the
transponders transducer. It can be converted to Azimuth distance if the transponder
and deck unit’s hydrophone depths are known.

Sound Speed: The rate at which an acoustic wave travels through a specific medium. In PACS, it is
meters per second. Sound speed in water is a function of salinity, temperature, and
depth. Sound speed in water can range anywhere from 1400 meters per second in very
cold, shallow, freshwater and up to 1600 meters per second in deep, salty, warm water.

Telemetry: A feature used on specialized transponders to provide a secondary piece of information
apart from the transponder's slant range. A telemetry transponder replies with two
pings at two different frequencies. The deck unit uses the first ping to calculate the
slant range and start the telemetry timer in the deck unit. The second ping is delayed
by some period of time from the start of the first ping. The delay is a function of some
parameter measured by the transponder, commonly pressure. By providing pressure
information, the actual depth of the transponder can be calculated.

Turnaround Time: TAT is the deliberate time delay in a transponder between the time an interrogation
tone is detected and the time that the reply ping begins. A transponder cannot have a
TAT of zero. There is a finite amount of time required to detect a signal. The TAT is
typically significantly longer than the detection time. Small values of TAT (< 35mS) make
it very difficult to get accurate ranges at very short distances. Longer turnaround times
are sometimes used to allow use in very short ranging applications. This allows the
sound from the transmitter to die down before trying to receive the reply.

Upper Range Gate: The maximum range in meters that the deck unit considers a valid range. Returns
received after the upper range gate has expired will be ignored even though the beeper
may still indicate a valid detection.

Lower Range Gate: The minimum range in meters that the deck unit considers a valid range. Returns
received before the lower range gate has expired will be ignored.

CW Interrogation: A method of interrogating a transponder using a single, short, single frequency ping.

Encoded Interrogate: A method of interrogating a transponder using an 8-bit numeric address (code)
followed by a CW interrogation ping. In the PACS Deck Unit, Interrogation Codes are
entered as octal numbers.

]
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