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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.
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HARDWARE VARIATIONS AND COMPATIBILITY

The MODEL 4380 MULTIBEACON 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 MODEL 4380 MULTIBEACON. 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
MODEL 4380 MULTIBEACON. Although this manual encompasses the latest operational features of the
MODEL 4380 MULTIBEACON, 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 MODEL 4380 MULTIBEACON 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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RETURNED MATERIAL AUTHORIZATION

Prior to returning any equipment to EdgeTech, a Returned Material Authorization (RMA) number must be
obtained. The RMA will help us identify your equipment when it arrives at our receiving dock and track
the equipment while it is at our facility. The material should be shipped to the address provided in the
EdgeTech Customer Service section. Please refer to the RMA number on all documents and
correspondences as well.

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.

CAUTION!

If your product is a portable topside, never attempt to it 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 if used in this manner.

The following steps apply only to material being returned from outside the Continental United States.
Follow them carefully to prevent delays and additional costs.

1. All shipments must be accompanied by three copies of your proforma invoice, showing the value
of the material and the reason for its 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.

2. 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

¥ EdgeTech
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3. If there is more than one item per consignment, a packing list must accompany the shipment. It
is acceptable to combine the proforma invoice and packing list as long as the contents of each
carton are clearly numbered and identified on the invoice.

4. Small items can be shipped prepaid directly to EdgeTech by FedEx, DHL, UPS, Airborne, etc.

5. If the equipment is the property of EdgeTech (formerly EG&G Marine Instruments Division),
please insure for full value.

6. Fax one invoice, packing list, and a copy of the airway bill to EdgeTech upon shipment.
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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: Pplease 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.

¥ EdgeTech



http://www.edgetech.com/

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 45 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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OVERVIEW

The model 4380 series multi-beacons are general purpose acoustic targets that can be used as
transponders, responders, or timed pingers. The 4380 series Multi-Beacons are extremely flexible, and
can be user-configured in the field to accommodate a wide variety of mission requirements.

The 4380 series multi-beacons use an externally-accessible serial port, allowing the end user to quickly
adapt the beacon to meet their tracking needs. The unit can act as a standalone transponder, operating
on its Lithium ION batteries, or it can be connected to an external power source and keyed externally as
a responder, if desired. The 4380’s internal battery charge management circuitry eliminates the need for
a beacon-specific battery charger; a 24 — 55Vdc power source capable of delivering 1 amp is all that is
required.

A diaphragme-isolated, 1500 PSI pressure transducer comes standard with the 4380. When enabled, the
pressure telemetry feature supplies the topside with pressure information that is used to compute depth,
which increasing acoustic tracking accuracy. The standard 4380 is equipped with an Omni-directional
transducer, but a directional transducer version is also available (see Figure 1-1).

_-ﬁEdgeTech

4380 ”””Ib&acan

Figure 1-1: 4380 Multi-Beacon with Remote Directional Transducer Option
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1.1 Options

The 4380 series multi-beacons can be provided with the following options:

e Integral +/- 30 degree directional transducer.

e Remote Omni direction transducer.

e Remote +/- 30 degree directional transducer.

e Remote faired Omni transducer.

e Remote directional transducer (for use on towed bodies).

e Avariety of different pressure transducer ranges.
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SPECIFICATIONS

2.1 Mechanical

Length: 18.75” (47.6 cm)
Diameter: 2.86” (7.26 cm)
Weight in air: 5.96 Ib. (2.7 Kg.)
Weight in water: 1.67 Ib. (0.76 Kg.)
Exposed materials: 6061 Aluminum, hard coat anodized
Polyurethane
Buna-N
Kynar
Closure type: Kynar closure strip
Interface Connector: (1) 9 pin SubConn low profile right angle connector. The

connecting pigtail needed is a SubConn LPILSF

Transducer Connector
(remote transducer version): (1) 2 pin Crouse Hinds E.O female type

2.2 Environmental

Temperature:
Operating: 32°Fto 86°F (0°C to 30°C)
Operating in Air: 14°F to 149°F (-10°C to 65°C)
Storage: -4°F t0 167°F (-20°C to 75°C)
Depth rating: 3280 ft. (1000 m) standard.
2.3 Power
Battery type: 2 each, 2 cell Lithium ION packs, rechargeable, 2.4 A—Hr

rating
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SECTION 2: SPECIFICATIONS

section Il.

NOTE: The 4380 contains two small Lithium ION batteries (<100 w-Hr).
Therefore, it is exempt from shipping restrictions as defined by IATA 967;

Charger:

Operational Life:

2.4 Transmitter

Source level
(high/low):

Pulse types:

Reply pulse width:

Reply frequency:

Electrical Power:

MODEL 4380 MULTIBEACON

An external power supply is used in conjunction with an
interface cable to charge the beacon. Battery charge
management is internal to the beacon.

Input Voltage: 85-264V

Output Voltage: 24V

Output Current: 2.1A

Temperature Range: 32°~104°F (0° ~ 40°C)

The maximum deployment duration possible is a
function of reply rate and reply type. Battery self-
discharge places a 45-day limit on the maximum
expected operational life.

192 /187 dB (re 1 uPa @ 1 m) — omni-directional beacon
197 /192 dB (re 1 pPa @ 1 m) — directional beacon

The 4380 can output either CW (single frequency
‘conventional wave’) pulses, or PRN coded (broadband
spread spectrum pseudo-random number) pulses.

1.5 ms for CW replies
10 ms for PRN coded replies

PRN codes 45, 51,57, 67,73, 75
Frequency band: 21 — 28 KHz
User programmable

150 Watts nominal for an omni-directional multi-beacon
200 Watts nominal for a directional multi-beacon

. ___________________________________________________________________________________________________________________________________________________________________________________|
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2.5 Transducer

Mounting: End cap

Free Beam Pattern: Hemispherical for Omni-directional
1 30° from vertical for Directional
Tuning: Factory optimized for 21 — 28 KHz.

2.6 Responder Operation

Logic Input Key: 5v TTL input, optically isolated,

Responder Turn

Around Delay: 1 millisecond

Responder mode: Responder trigger locks out the transponder function for

a period of approximately 25 seconds
Transponder lockout: User programmable, 0.5 — 20 seconds

Responder Lockout: User programmable, 0.5 — 20 seconds

2.7 Transponder Operation

Receive Frequency: 16.0, 17.0, 18.0, 19.0, 20.5 & 21.5 KHz user selectable
Minimum Pulse Width: 5ms

Transponder Turn

Around Time: 5 - 250 milliseconds, user programmable

Multipath Lockout: 0.5 —20 seconds, user programmable

Input Sensitivity: 100 / 200 microvolt’s RMS, user selectable

2.8 Timed Pinger Operation

Timed pinger rates: 1.0 to 499.9 seconds, user programmable.

Timed pinger accuracy: 0.005% of setting

¥ EdgeTech
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SETUP AND ACTIVATION

This section describes how to configure and activate the 4380 multi-beacon.

3.1 Pre-deployment

The following sub-sections describe considerations and setup before deploying the unit.

3.1.1 Calculating the Duration of Deployment

Before deploying the unit, use these calculations in order to figure out the amount of battery life available
for the mission:

i.  The Lithium lon battery packs, when fully charged and in fresh condition, provide 30 Watt-hours
of energy (2.0 A-Hr).

ii.  The energy used per reply is the product of the transmit power and the pulse length, (e.g., 150 W
into hemispherical acoustic projector consumes 1.5 Watt-seconds of energy, or .00042 Watt-
hours of energy for a 10mS PRN coded reply).

# OF PINGS 1.5 mS CW PULSE 10 mS PRN CODED PULSE
SOURCE LEVEL LOW HIGH LOW HIGH

Omnidirectional 400,000 175,000 70,000 25,000
transducer

Directional 350,000 125,000 55,00 18,000
transducer

Table 3-1: Number of Pings Based on 2-Second Interrogation Interval.

iii.  The quiescent (standby) power for the transponder receiver is .0045 Watts.

The quiescent power when operating in responder mode is 0.15 Watts.

3.1.1.1 Battery Life Equations & Examples

P = # of seconds between replies
H = # of hours of operation

For Transponder operation with Omni Projector:

(eq.1) H hours = 30 Watt-Hours / (.0045 + 1.5/P)
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3-2 SECTION 2: SPECIFICATIONS

Therefore at a 2 second interrogation rate, “H” = 39.7 hours of Transponder operation with an Omni
projector, BATS type reply pulse and Telemetry disabled.

For Transponder operation with Directional Projector:
(eq.2) H hours = 30 Watt-Hours / (.0045 + 2.0/P)

Therefore at a 2 second interrogation rate “H” = 28.7 hours of Transponder operation with a Directional
projector, using BATS type reply pulse and Telemetry disabled.

For Responder operation with a directional projector:
(eq.3) H hours = 30 Watt-Hours / (0.15 + 2.0/P)

Therefore at a 2 second interrogation rate “H” = 26.1 hours of Responder operation with a Directional
projector, using BATS type reply pulses and Telemetry disabled.

NOTES:

- Battery self-discharge is < 10% per month.

- Although the batteries used in the 4380 beacon are rated by the
manufacturer as having a nominal capacity of 2.4 A-Hrs, the charge circuit
is only charging them to 85% of capacity. This is deliberate, by sacrificing
15% battery capacity the cycle life of the batteries is significantly
increased.

- Adischarged battery can be fully charged after a period of 5 hours when
the Beacon is externally powered by a 24v — 55v supply with a 1 amp
compliance.

- The 4380 contains two small Lithium ION batteries (<100 w-Hr)
therefore it is exempt from shipping restrictions as defined by IATA 967,
section |Il.

3.1.2 Configuring the Unit

The sub-sections below explain how to configure the unit.

3.1.2.1 Serial Port Operation

The 4380 series multi-beacons are equipped with a serial port connection that can be used to configure
the beacon. The serial port is available external to the beacon through the RS232 connection on the
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battery charger (refer to drawing Figure A-1). Communication is accomplished using a terminal emulation
program, such as TeraTerm. The serial port settings are 9600,N,8,1, and there is no flow control.

3.1.2.2 Connecting to the Beacon

When the beacon senses that valid R$232 levels are present on the bulkhead connector an interrupt is
generated, causing the beacon to go into programming mode. The beacon will send the user a text block
that includes its firmware version, serial number, and operational setting. An example is listed below:

EdgeTech model 4380 transponder
Firmware ver. 1.00
Serial # 35782

Interrogate frequency: 18.0 KHz Aux. A/D telemetry: OFF
Nav. reply Freq: 23.000 KHz Rec. sensitivity: Low
Nav. Pulse Width: 1.5ms Battery: 15.894v
Tel. reply Freq: 24.000 KHz Charge status: Charging, No fault
Tel. Pulse Width: 1.5ms Turnaround time: 100 mS
Timed pinger mode: OFF Responder Lockout: 01.0 sec
Timed pinger rate: 002.0 Sec Transponder Lockout: 02.0 sec
Pressure telemetry: OFF Output Power: High

3.1.2.3 Serial Commands

Serial commands are not case sensitive; the user may use upper or lower case letters. However, the
command format cannot be deviated from, and all leading and trailing zeroes must be included. When
the beacon receives a valid command, it will respond with an asterisk ( * ). If the Beacon does not recognize
the command it will reply with a pound sign ( #). Through the serial port, the user can:

e Select one of six possible interrogation frequencies: 16.0, 17.0, 18.0, 19.0, 20.5 and 21.5 KHz.

e Load the beacon with any one of a number of Navigation and Telemetry reply pulses. The reply
pulse library is included on the CD with the manual.

o Select timed pinger mode of operation and set the timed pinger rate anywhere for 001.0 to 499.9
seconds.

e Enable or disable the pressure telemetry feature.
e Enable or disable the auxiliary telemetry feature.
e Change the receive sensitivity to high or low.

e Check the battery voltage.

e Check the battery charge status.
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3-2 SECTION 3: SETUP & ACTIVATION

e Change the transponder turnaround time (005 - 250 mS).
e Change the Responder lockout time (0.5 - 20.0 seconds).
e Change the Transponder lockout time (0.5 - 20.0 seconds).

e Change the output power between high and low (delta ~ 5 dB).

3.1.2.4 Interrogation Frequencies

The 4380 series beacon uses a micro-power, multi-tap tuned circuit to discriminate interrogation pulses.
There are six predefined frequencies that can be selected from, each band being 400Hz wide.

3.1.2.5 Reply Pulses

A library of reply pulses that can be loaded into the 4380 are available from EdgeTech. The user has the
option of defining any pulse as either a Navigation or Telemetry reply. The available reply pulse waveforms
include a series of 1.5mS long CW pulses and series of 10mS long, PRN encoded pulses. PRN reply pulses
provide the user with the highest level of tracking performance, but at a higher cost in power
consumption. Both types of reply pulses are available in multiple frequencies.

To load a reply waveform the user must connect to the serial port, type the command LWNAV, go to the
FILE drop down menu and select send file, and select the waveform to be loaded.

3.1.2.6 Output Power

The reply output power of the 4380 can be reduced by 5 dB if desired. This feature is useful when working
at short ranges and/or high multipath environments.

3.1.2.7 Timed Pinger Mode

The 4380 can be configured to operate as a free running timed pinger. The repetition rate of the timed
pinger can be set from 1.0 seconds up to 499.9 seconds. When operating as a timed pinger, telemetry is
not available.

3.1.2.8 Pressure Telemetry

Pressure telemetry is a feature that can be used to track the computed depth that the beacon is operating
at. Pressure telemetry works by measuring the hydrostatic pressure on the beacon’s pressure sensor and
converting that information into a proportional time delay between the Navigation and Telemetry reply
pulses. The time delay between the two reply pulses is scaled for a 100mS delay at zero pressure, up to a
1.000 second delay at full pressure.
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To load a telemetry waveform the user must connect to the serial port, type the command LWTEL, go to
the FILE drop down menu and select SEND FILE, and select the waveform to be loaded.

3.1.2.9 Auxiliary Telemetry

Auxiliary telemetry is very similar to pressure telemetry. The difference being that instead of measuring
pressure, the delay is based on an analog signal supplied by an external sensor. The auxiliary analog signal
range is 0 — 5 Vdc, with the two reply pulses scaled for a 100mS delay at 0 volts input, and a 1.000 second
delay at 5.00 Vdc input.

3.1.2.10 Receive Sensitivity

The receive sensitivity of the 4380 can be switched between 100 and 200 microvolts. The reduced
sensitivity setting (200 microvolts) is useful when tracking at short ranges and in high multipath
environments.

3.1.2.11 Battery Voltage and Charge Status

The 4380 is internally powered by a pair of Lithium ION battery backs. An on-board charge management
circuit monitors the batteries and controls the charge profile. Querying the beacon will report back the
battery pack voltage and charge status. The beacon will report a charging fault if the temperature inside
the tube is outside of the allowable range (0 — 45 degrees C).

The Lithium ION batteries in the beacon have an internal protection circuit built in. This circuit prevents
the batteries from being over charged and from being deep discharged. When the protection circuit
senses the cell voltage is below the lower cutoff threshold, it will disconnect the cells automatically.

3.1.2.12 Turnaround Time

Turnaround time is the time delay between the beacon detecting the interrogate pulse and the beacon
sending the reply pulse when the beacon is acting as a transponder. It should be noted that short
turnaround times make it impossible to track a beacon at close ranges. Longer turnaround time (~100mS)
allows the topside to track down to a range of essentially zero meters.

3.1.2.13 Responder Lockout

The responder lockout time sets the maximum rate that the responder can be keyed. When operating as
a responder in high electrical noise environments, longer responder lockout times are desirable because
they reduce the number of false triggers seen by the responder. If the Responder Lockout is set to less
than 1 second, it can interfere with the telemetry readings.
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3.1.2.14 Transponder Lockout

The transponder lockout time sets the maximum interrogation rate that the beacon can be run at. When
working in high multipath environments, longer transponder lockout times are desirable because they
prevent multiple triggers from a single interrogate. If the Transponder Lockout is set to less than 1 second,
it can interfere with the telemetry readings.

3.1.3 4380 Serial Port Command Set

The following commands may be employed by the user:

INXxX.X Sets the interrogation frequency to either 16.0, 17.0, 18.0, 19.0, 20.5, or
21.5 KHz.

RESET Used to prepare the beacon when loading a reply pulse.

LWNAV Load the navigation reply waveform.

LWTEL Load the telemetry reply waveform.

TPON / TPOFF Turns timed pinger mode ON or OFF.

TPIxXxx.x Set the timed pinger rate, 001.0 — 499.0 seconds.

PTON / PTOFF Turns pressure telemetry ON or OFF. If pressure telemetry is enabled,
auxiliary telemetry is automatically disabled.

ATON / ATOFF Turns auxiliary telemetry ON or OFF. If auxiliary telemetry is enabled,
pressure telemetry is automatically disabled.

SNSH / SNSL Sets high or low receiver sensitivity (100 / 200 microvolt)

TATXxx Sets the turnaround time, (005 — 250) milliseconds.

RLxx.x Sets the responder lockout time, (00.5 — 20.0) seconds.

TLxx.x Sets the transponder lock out time, (00.5 — 20.0) seconds.

POWERL Selects reduced output power.

POWERH Selects high output power.

BATT Displays current battery status

SAVE Saves the changes to the beacons settings. The user must to save any

changes made to the beacons configuration.

? Queries the beacon causing it to send its configuration settings.

1
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3.1.4 Physical Checks

Perform the following prior to deployment:

1. Charge the battery fully.

WARNING!

Whenever charging the batteries, remove the Kynar closure strip and
purge plug. If any venting should occur, the end cap will push back,
allowing the venting to occur harmlessly. Be sure to reinstall the Kynar
closure strip and the purge plug prior to deployment.

Reinstall the Kynar strip and purge plug after charging the battery. Purging is strongly recommended (see
3.1.4.1 for procedure)

CAUTION!

Ensure that the purge plug is properly installed prior to deploying the
beacon.

2. Check the beacon configuration:

Be sure that the beacon is configured in a manner that is compatible with your top-side unit and
the operating environment. Query the beacon via the serial port, and modify as needed. Record
the settings of the beacon; the topside needs to be configured to work with the beacons settings.

3. Check the mechanical configuration:

Check and note the range of the pressure sensor installed. Do not operationally exceed the depth
rating of the pressure sensor. If the beacon is being clamped to an object do not apply excessive
force. Do not clamp the beacon where the end cap O-rings seal to the tube. This can distort the
tube and compromise the O-ring seal.

4. Check the overall wiring.
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If using an umbilical cable, check that the 4380 system is correctly wired. Refer to drawing
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Figure 3-1: LPBH9M Connector Pin-Outs, Looking at the Connector Face on the Beacon
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Figure 3-1 are as follows:

The pins in

1. External powerin,24-55v @ 1 amp

2. Ground

3. Auxiliary power out

4. Auxiliary signal in, 0 — 5 v, with respect to Gnd. (pins 2 or 9)
5. Responder trigger in

6. Responder trigger return

7. RS232 data out of the beacon

8. RS232 data into the beacon

9. Ground

3.1.4.1 Leak Detection and Condensation Prevention

The model 4380 beacons have a 5/16-inch diameter purging port on the lower end cap. Purging and
nitrogen back filling is recommended. The procedure for preparation of the instruments atmosphere is as
follows. The process assumes that the operator has a vacuum pump, dry nitrogen cylinder, and
vacuum/pressure gauge all arranged on a manifold.

1. After verifying that all other (other than the purge port) O-ring seals have been cleaned, lubricated
and assembled. Prepare the purge port plug for installation. The plug must be ready forimmediate
insertion.

NOTE: When lubricating the the O-ring, use the lubricant provided with
the unit. Do not allow any to get on the transducer.

2. Insert a purge port vacuum adaptor and draw a -3 PSIG vacuum. Do not exceed -3 PSI.
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3. Close the manifold valve to the instrument and allow the instrument to sit of for 15 minutes.
Check the gauge afterwards and verify that the vacuum did not change. This step is performed to
detect gross O-ring problems.

4. Open the manifold valve to the instrument’s purge port and:
a. Backfill the housing with dry nitrogen gas. Do not exceed +5 PSIG.
b. Draw a -3 PSIG vacuum on the instrument. Do not exceed -3PSl.
¢. Repeat this process four times.

d. After drawing the final vacuum in this process, quickly insert the purging plug before the
-3 PSIG vacuum is lost.

NOTE: When purging the instrument, be careful not draw more than -5
PSIG vacuum, as exceeding this figure can damage the batteries and/or
increase the chance of arcing which in turn can result in instrument
failure.

CAUTION!

Ensure that the purge plug is properly installed prior to deploying (i.e.,
after purging) the beacon.

3.2 Deployment

The following sub-sections detail how to power, activate, and mount the unit.

3.2.1 Power Considerations

The 4380 Multi-Beacon can be powered either externally or with its battery packs. See the following sub-
sections for details:

3.2.1.1 External Power Sources

The 4380 series beacons can be operated for an unrestricted deployment time life if it is connected to an
external 24 to 55 VDC source capable of sourcing 1.0 Amp. When connected this way, the Lithium ION
battery will be periodically topped off by the charge management circuitry in the beacon. See Figure A-3
for proper connections.

1
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3.2.1.2 Battery Charging

The 4380 battery can be charged to capacity in 5 hours using the provided battery charger (see Figure
A-3). The external ON/OFF switch must be in the on direction to charge. Charge status and battery voltage
can be monitored via the serial port or by looking at the two LED charge status indicators on the beacon
PCB.

WARNING!

Whenever charging the batteries, remove the Kynar closure strip and
purge plug. If any venting should occur, the end cap will push back,
allowing the venting to occur harmlessly. Be sure to reinstall the Kynar
closure strip and the purge plug prior to deployment.

Lithium ION batteries cannot be charged when the temperature inside the beacon housing is below 0
degrees or above 45 degrees Celsius. The beacon’s charge management circuitry monitors the
temperature inside the housing, and will halt charging if the temperature is outside the allowable
temperature range. Charge status can be monitored via the serial port. The charge circuitry requires an
absolute minimum input voltage of 22Vdc to operate. A continuous 5 hour charge will restore batteries
to full capacity.

The Lithium ION battery packs used in the 4380 beacons have an integrated battery protection PCB in
them. This protection circuit prevents over charge and over discharge.

Spare or replacement battery packs are available from EdgeTech if necessary. A properly maintained Li-
ION battery will provide several hundred charge/discharge cycles before replacement is necessary.

3.2.2 Activation

The 4380 series beacons are activated by rotating the external on off switch, located on the lower end
cap, to the ON position. Switch positions are defined as: OFF being when the white dot on the rotary
switch is adjacent to the pressure port, ON is when the white dot is rotated 180 degrees from OFF.
Approximately 1 % seconds after the switch is turned to the ON position the beacon will emit a single
power-up ping.

During deployment, if the beacon begins to miss interrogation pings, in an alternating manner, the
batteries are running low.
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Figure 3-2: On/Off Configurations

NOTE: Before using the unit, ensure that the transducer is clean and free
of debris or oils. If cleaning is required, wash with soap or detergent.
Never allow lubricants, including the provided O-ring lubricant, to come
into contact with the transducer, as this will greatly inhibit performance.

3.2.3 Transponder Checks

Operate the unit in air prior to deployment. In the responder mode, the transducer can be felt to "click"
each time it is triggered. A BATS topside can be used to test the 4380.

To test transponder mode:

1. Send an acoustic signal out of the BATS hydrophone. (The BATS interrogation frequency should
match the 4380 interrogation frequency as outlined in the start-up parameters)

If you do not have a BATS or BATS hydrophone, then a transmitter capable of outputting a 5ms
CW pulse can be used. (Once again, the user will need to make sure that the frequency of the
pulse matches the 4380 Interrogation Frequency)

2. The 4380 will receive the transmitters signal; wait the user-determined Turn-around Time; and
then send out an acoustic reply. Depending on the tester, the user may hear a click from the

1
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beacon. If a click was not heard, place a hand on the transducer head so as to feel the beacon
reply.

To test the transponder:

1. Connect the oscilloscope to a wire wrapped around the 4380 projector transducer or the
4325/4335 remote transducer.

2. Set the oscillator to the proper interrogation frequency and momentarily connect the speaker to
produce an interrogation.

3. Hold the speaker close to the projector transducer. If the transponder replies, the electrical reply
signal will be seen as pick-up on the wire wrapped about the transducer on the 4380 or 4325/4335
Acoustic Projector.

3.2.4 Mounting

The 4380 can be mounted to any suitable structural surface. Care should be taken, however, to isolate
the aluminum pressure case from dissimilar metals, thus preventing electrolysis.

The 4380 can be mounted in any position, but care should be exercised to mount the projector transducer
so that it has a direct acoustic path to the receiving hydrophone when in operation. Mounting of any
transducer can change the beam characteristics of that transducer. It is best to perform a shallow water
test to assure proper operation prior to final deployment.

3.3 Post Deployment

After deployment, clean any fouling from off the transducer with mild soap or detergent and fresh water.
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DIAGRAMS

The following pages include diagrams for the 4380 Multi-Beacon.

e Figure A-1: Model 4325A Faired Omni-Directional Transducer

e Figure A-2: 4380 Bulkhead Wiring Diagram

e  Figure A-3: Multi-beacon Charger Diagram

e Figure A-4: Example Interface Cable (for use with an EdgeTech 4200 side scan sonar towfish where
a magnetometer is also being used)
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Figure A-1: Model 4325A Faired Omni-Directional Transducer
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Figure A-3

: Multi-beacon Charger Diagram
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