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The information, descriptions and illustrations in this manual are the property of Falmouth 

Scientific, Inc. (FSI), and may be disclosed only to those persons or organizations specifically 

authorized by FSI. Duplication of any part of this manual is strictly prohibited unless authorized in 

writing by FSI. 

WARRANTY, LIABILITY AND RMA RETURN PROCEDURE 

FALMOUTH SCIENTIFIC, INC. LIMITED WARRANTY 
Falmouth Scientific, Inc. (FSI) guarantees its products to be free from defects in materials and 

workmanship for a period of one year from the date of shipment. In the event a product 

malfunctions during this period, FSI’s obligation is limited to the repair or replacement, at FSI’s 

option, of any product returned to the FSI factory. Products found defective should be returned to 

the factory freight prepaid and carefully packed, as the customer will be responsible for any 

damage during shipment. 

Repairs or replacements, parts, labor, and return shipment under this warranty will be at no cost to 

the customer. This warranty is void if, in FSI’s opinion, the product has been damaged by accident 

or mishandled, altered, or repaired by the customer, where such treatment has affected its 

performance or reliability. In the event of such mishandling, all costs for repair and return freight 

will be charged to the customer. All products supplied by FSI that are designed for use under 

hydrostatic loading have been certified by actual pressure testing prior to shipment. Any damage 

that occurs as a direct result of flooding is NOT covered by this warranty. 

If a product is returned for warranty repair and no defect is found, the customer will be charged a 

diagnostic fee plus all shipping costs. Incidental or consequential damages or costs incurred as a 

result of a product’s malfunction are not the responsibility of FSI. 

Equipment not manufactured by FSI is supported only to the extent of the original equipment 

manufacturer’s (OEM) original warranties.  If the product proves to be defective within the OEM’s 

warranty, FSI will replace the product or defective part with a similar model, product or part, but 

only to the extent that the OEM warrants. 

All returned products must be accompanied by a Returned Material Authorization (RMA) number 

issued by FSI. Shipments without an RMA number will not be accepted. 

LIABILITY 
FSI shall not be liable for incidental or consequential damages, injuries, or losses as a result of the 

installation, testing, operation, or servicing of FSI products. 
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RMA RETURN PROCEDURE 
Before returning any equipment to FSI, you must contact FSI and obtain a Returned Material 

Authorization (RMA) number. The RMA number assists FSI in identifying the origin and tracking 

the location of returned items. 

When returning items to FSI from outside the United States, follow the checklist presented below to 

prevent any delays or additional costs. 

❏  Include with all shipments two copies of your commercial invoice showing the value of the items 

and the reason you are returning them. Whenever possible, send copies of the original export 

shipping documents with the consignment. 

❏  Route via courier (FedEx or UPS). 

❏  If there is more than one item per consignment, include a packing list with the shipment. It is 

acceptable to combine the commercial invoice and packing list with the contents of each carton, 

clearly numbered and identified on the commercial invoice. 

❏  If it is necessary to ship via air freight, contact FSI for specific freight forwarding instructions. 

You will be charged for customs clearance and inbound freight. 

❏  Insure the items for their full value. 

❏  Refer to the FSI issued RMA number on all documents and correspondence. 

❏  Prepay the freight. 

CUSTOMER SERVICE 
FSI welcomes your feedback. Please contact FSI customer service to offer any comments or 

suggestions or to request technical support. FSI can be contacted using any of the following means: 

Mail: 

Falmouth Scientific, Inc. 

P.O. Box 315 

Cataumet, MA 02534 

U.S.A. 

 

E-mail: fsi@falmouth.com  

Telephone: (508) 564-7640 

Facsimile: (508) 564-7643 

mailto:fsi@falmouth.com
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PREFACE 
Congratulations on your purchase of the HMS-620XL LF-BubbleGunTM Seismic Profiling System. The 

HMS-620XL is an acoustic profiling system that provides deep bottom penetration subbottom 

profiles, through coarse sand, gravel, and other difficult to penetrate sediments. 

This manual is divided into five sections: 

 

Section 1 - Overview provides a general description of the system. 

 

Section 2 - Specifications lists the physical and electrical specifications for each component of the 

system. 

 

Section 3 - Setup and Operation covers the unpacking, setup and connection of the system 

components; describes the operator functions; and provides pre-deployment check, operating, 

recovery, and maintenance procedures. 

 

Section 4 - Theory of Operation describes the circuit functions and signal flows. 

 

Section 5 - Drawings includes the schematics and assembly drawings for the system. 

 

1. NOTES AND WARNINGS 
Where applicable, special notes and warnings are presented as follows: 

NOTE:  A referral to another part of this manual or to another reference; a 

recommendation to check that certain criteria are met before proceeding 

further in a step or sequence; or general information applicable to the setup 

and operation of the HMS-620XL LF-BubbleGunTM Seismic Profiling System. 

 

WARNING:   A reminder that dangerous or damaging consequences could 

result if certain recommended procedures are not followed. 
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COMMENTS 
 

We welcome your comments and suggestions for improving this documentation set, identifying 

specific applications for the HMS-620XL LF-BubbleGun Seismic Profiling System and other 

Falmouth Scientific products, and developing better ways of serving you with acoustic technology. 

Please contact us at: 

 

FALMOUTH SCIENTIFIC, INC.  

Attention: Customer Service 

Falmouth Scientific, Inc. 

P.O. Box 315 

Cataumet, MA 02534 

U.S.A. 

 

Telephone: (508) 564-7640 

Fax: (508) 564-7643 

E-mail: fsi@Falmouth.com 

Website:  www.Falmouth.com 

mailto:fsi@Falmouth.com
http://www.falmouth.com/
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SECTION 1 

OVERVIEW 
The Falmouth Scientific HMS-620XL LF-BubbleGunTM Seismic Profiling System is a high power, 

low frequency acoustic profiling system that provides deep bottom penetration through sediments 

that are very difficult to penetrate with the higher frequency profilers. The patented "LF-

BubbleGun" electromagnetic acoustic transducer installed on a single tow vehicle provide bottom 

penetration through coarse sand and gravel, all the way to bedrock. The profiling system consists of 

three main components: the Falmouth Scientific HMS-620XL LF-BubbleGun Transceiver, the 

Falmouth Scientific HMS-620XL LF-BubbleGun Tow Vehicle, and the Falmouth Scientific HMS-

620XL Hydrophone Streamer. This section provides a general description of these components 

and identifies some of the profiling system’s important features. 

 

Figure 1-1 HMS-620XL LF-BubbleGunTM Seismic Profiling System 
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1. HMS-620XL LF-BUBBLEGUNTM TRANSCEIVER  
 

The shipboard component of the HMS-620XL LF-BubbleGun Seismic Profiling system is the 

HMS-620XL LF-BubbleGun Transceiver shown in Figure 1-1. The transceiver operates from a 

power source of 100–125 VAC, 50-60 Hz or 220–240 VAC, 50-60 Hz (user configurable). A DC 

converter module (DCI-620, part number D620-132) is available as an option that allows the 

transceiver operates from a 24V nominal DC source and can operate up to 8 or more hours 

using two standard 12V automobile batteries. The LF-BubbleGun Transceiver (D620-164) a 

dual drive power supply and a single channel receiver. When keyed by the receiver or directly 

from an external source, the power supply drives the electromagnetic transducers mounted on 

the HMS-620XL LF-BubbleGun Tow Vehicle. The receiver, which connects to the HMS-620XL 

Hydrophone Streamer, inputs and amplifies the bottom reflected signals. The amplified signals 

are filtered and output to a user supplied graphic recording system. The transceiver is built into 

a compact, rugged, transportable, 19 inch rack mount case with removable front and back 

covers. Ample cooling is provided for the power supply using a horizontally mounted fan that 

circulates air through the front panel left and right ventilating filter ducts. 

 

Figure 1-2 HMS-620XL LF-BubbleGunTM Transceiver 

(a) POWER SUPPLIES 
The transceiver’s power supply can be keyed internally, externally, or manually. The external key is 

input from either a data logger or acquisition system or another acoustic profiling system. To 

prevent shock hazard, the power supply will not key when the deck cable is not attached or when 
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the top of the chassis is removed.  When keyed, a power supply discharges the energy from a high 

voltage energy storage capacitor into the LF-BubbleGun transducer—at a rate of up to 4 times a 

second. The power supply uses an energy storage capacitor, and an AC source provides the high 

voltage to the drive the power supply circuitry. 

(b) RECEIVER 
The receiver is a single channel amplifier and filter that takes in the bottom reflected signals 

received by the hydrophone streamer and outputs these signals to any industry standard analog 

acquisition system. In addition, the receiver outputs internally or externally generated key pulses. 

The receiver also provides operator controls for adjusting the gain and the bandpass filter high and 

low cutoff frequencies. The internal key pulse rate is also adjustable. 

2. HMS-620XL BUBBLE  GUN TOW VEHICLE 
The HMS-620XL LF-BubbleGun Tow Vehicle shown in Figure 1-3 comprises a tow vehicle with a 

HMS-620XL LF-BubbleGun electromagnetic acoustic transducer mounted underneath, along with 

an electromechanical tow cable that connects the tow vehicle to the HMS-620XL Seismic 

Transceiver. The tow cable allows the tow vehicle to be towed at the surface at a distance of up to 

50 meters behind the survey vessel at speeds up to 5 knots. 

HMS-620XL B620-205 Vehicle 

 

Figure 1-3 B620-205 LF-BubbleGunTM Tow Vehicle 
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(a) TOW VEHICLE 
The tow vehicle, which is towed only at the surface, is composed of flotation pontoons mounted in a 

double or triple configuration and is used to suspend the HMS-620XL LF-BubbleGun 

electromagnetic acoustic transducer below the surface. This configuration provides a rugged frame 

while allowing for compact shipping.  The tow vehicle is ruggedly designed of structural aluminum 

and stainless steel fasteners, is easy to assemble, and remains stable when towed.  All stainless steel 

fasteners and brackets are used for high corrosion resistance and durability are mechanically 

isolated from the aluminum structure.   

(b) ELECTROMAGNETIC ACOUSTIC TRANSDUCER 
The HMS-620XL LF-BubbleGun Seismic System uses an electromagnetic acoustic transducer that 

generates a reliable and repeatable acoustic pulse with a useable frequency band of 50-700Hz 

when a high voltage energy source is discharged into the transducer. The high energy, low 

frequency pulse provides deeper penetration in hard bottom sediments than other similar profilers 

that use a higher source power with larger, system configurations.  

 

 

Figure 1-4   D620-111 LF-BubbleGun Acoustic Transducer 
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3. ELECTROMECHANICAL TOW CABLE 
 

The electromechanical tow cable is used both to tow the tow vehicle and to connect the tow vehicle 

to the transceiver. The cable, which includes a Kevlar fiber strength member and an abrasion 

resistant polyurethane jacket, permits towing of the tow vehicle at distances up to 50 meters 

behind the survey vessel, and it is easily stowed, weighs only 30 lb when dry. A cable grip assembly 

at the tow vehicle end of the cable provides strain relief and guards against wear at the connection 

point. The use of strategically placed floats further enhances the cable’s ability to tow the tow 

vehicle at optimum survey speeds while ensuring the tow vehicle remains stable. 

 

 

Figure 1-5 HMS-620XL Electromechanical Tow Cable 

4. HMS-620 HYDROPHONE STREAMER 
 

The HMS-620 Hydrophone Streamer cable functions to receive the bottom reflected signals that 

result from the acoustic pulses generated by the HMS-620XL LF-BubbleGun Tow Vehicle. The 

streamer cable connects to the HMS-620XL LF-BubbleGun Transceiver and is deployed from the 

stern of the survey vessel. The streamer cable includes a seven meter section of oil filled heavy-

gauge polyurethane tubing, which houses a multiple-element linear array of highly sensitive 

hydrophones. This section connects to a 50 meter long leader tow cable, which connects to the 

transceiver and is strain relieved with a cable grip. Twenty four hydrophone elements, spaced at 1 

foot increments, are used in the array. They are wired to a 20 dB pre-amplifier, which is located in a 

PVC housing at the tow cable end of the array. 



SECTION 3  Setup and Operation 

HMS-620XL LF-BubbleGunTM Seismic Profiling System 

 
     Page 17 of 46 

 

 

 

Figure 1-3 HMS-620 Hydrophone Streamer Array 
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SECTION 2 

SPECIFICATIONS 
The information in this section encompasses the physical and performance specifications of the 

HMS-620XL LF-BubbleGun Seismic Profiling System’s three main components: the HMS-620XL LF-

BubbleGun Transceiver, the HMS-620XL LF-BubbleGun Tow Vehicle, and the HMS-620XL 

Hydrophone Streamer. 

1. HMS-620XL SEISMIC TRANSCEIVER 
The HMS-620XL LF-BubbleGun Transceiver includes a a single or dual AC or DC source power 

supply and a single channel receiver. Both the power supply and the receiver are housed in a 19 

inch rack mount case, which includes removable front and back covers for easy access. However, 

only the front cover requires removal for making connections to the transceiver. 

(a) SPECIFICATIONS 

Input Power:     100–125 VAC or 220–240 VAC, 50-60Hz 

User Configurable. 1600W Typical 

Cooling:  Vertically mounted circulation fan 

Signal Input:  HMS-620 System Hydrophone Streamer 

Cable. 7-pin Amphenol connector 

Gain:  Adjustable in 3 dB steps 0 to 45 dB 

Filters: Adjustable high- and low-pass active 

Analog Interface:  +/- 10 V Output 

Trigger Input:     External key or manual time-based 

selection 

Repetition Rate:  1/4 second maximum 

Transducer Connector:  7-pin Amphenol to mate with HMS-620XL 

Source Vehicle Towing cable 

Packaging:  Portable splash-resistant case 

Dimensions:  55.88 cm x 53.34 cm x 25.4 cm 

22 in x 21 in x 10 in 

Weight:  21.3 kg (47 lbs) 
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2. SOURCE VEHICLE AND ELECTROMECHANICAL TOW CABLE 
 

The HMS-620XL LF-BubbleGun Tow Vehicle incorporates the LF-BubbleGun electromagnetic 

acoustic transducer, which is mounted to the tow vehicle, and an electromechanical tow cable, 

which is used to connect the transducers to the HMS-620XL LF-BubbleGun Transceiver. 

(a) SPECIFICATIONS 
 

Source Type:  Electromagnetic 

Frequency:  Wide band, 20-1700Hz (100Hz peak) 

Acoustic Source Level:  Approximately +220 dB ref 1uPa @ 1 

meter with 120 cubic inch air volume 

Tow Vehicle:  Structural aluminum frame with 

Polyurethane flotation cells, buoyant 

surface-towed vehicle 

Tow Cable:  50-meter Kevlar reinforced abrasion 

resistant 

Dimensions:  150.3 cm x 155 cm x 155 cm 

59 in(L) x 61 in (W) x 61 in (H) 

Weight in Air:   Vehicle/Source –204 kg  (450 lbs) 

Tow Cable - 12.25 kg (27 lbs) 
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3. HMS-620 HYDROPHONE STREAMER 
 

The HMS-620 Hydrophone Streamer (B620-125) includes a seven meter long active section that 

contains a twenty four element linear hydrophone array and a preamplifier. A leader cable connects 

the active section to the HMS-620XL LF-BubbleGun Transceiver. 

(a) SPECIFICATIONS 
 

Length:  Active section = 7 meters; single-

channel, 24 elements; Leader = 50 

meters 

Configuration:  Oil filled polyurethane tubing 

Preamplifier:  Integral preamp  +20 dB gain, 

Designed to operate with HMS-

620XL Transceiver 

Power Input:   Supplied by transceiver 

Weight in Air:  Weight in air: 13.6 kg (30 lbs) 

Weight in water: Neutral 
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SECTION 3 

SETUP AND OPERATION 
Setting up the HMS-620XL LF-BubbleGun Seismic Profiling System begins with the careful 

unpacking and inspection of the system components. Then the HMS-620XL LF-BubbleGun 

Transceiver is set up and the HMS-620XL LF-BubbleGun Tow Vehicle is assembled. And finally, the 

tow vehicle, the HMS-620XL Hydrophone Streamer, and the recording devices are connected to the 

transceiver, some pre-deployment checks are performed, and the tow vehicle is deployed. This 

section encompasses these operations and describes the transceiver connections, the operator 

functions, and the operation of the system once the tow vehicle is deployed. 

1. UNPACKING AND INSPECTION 
 

The HMS-620XL LF-BubbleGun Seismic Profiling System is shipped in 2 reusable packages. The first 
package shown in figure 3-1 contains the HMS-620XL Hydrophone, HMS-620XL Source 
Electromechanical Tow Cable and the HMS-620XL Seismic Transceiver. The second package is a 
reusable pallet containing the HMS-620XL Source vehicle.  Before opening the packages, inspect 
them for any signs of external damage. Immediately report any damage to Falmouth Scientific and 
to the freight carrier. Do not operate or deploy any equipment that appears to have been damaged 
in shipping. Immediately report any damage to Falmouth Scientific and to the freight carrier. After 
unpacking the boxes, store them along with the packing materials in a cool, dry location for later 
use. As with any sophisticated electronic equipment, use reasonable care when unpacking, 
transporting and storing. 

 

Figure 3-1 Cable and Transceiver Box 

 

Figure 3-2 Source Vehicle Pallet 
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(a) HYDROPHONE STREAMER 
The Hydrophone Streamer is located at the top of the first package as shown in Figure 3-3. Check 

the Hydrophone for any signs of damage during shipping. Make sure the hose clamps at either end 

of the active section of the streamer are tight and secure. Leakage of oil in this section will cause the 

hydrophones to fail.  

 

Figure 3-3 Unpacking the Hydrophone Streamer 

(b) SOURCE ELECTROMECHANICAL TOW CABLE 
The tow cable is directly under the Hydrophone Streamer as shown in Figure 3-4. Remove the tow 

cable and inspect it for any signs of damage during shipping. Look for any splits, gouges or frays 

that may affect the operation of the system or cause personal injury Place the tow cable near the 

Source Vehicle for attachment later in the process. 

 

Figure 3-4 Unpacking the HMS-620XL Electromechanical Tow Cable 
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(c) HMS-620XL SEISMIC TRANSCEIVER 
The HMS-620XL Transceiver will be in the bottom section of the first package as shown in Figure 3-

5. Remove the transceiver and inspect it for any signs of damage during shipping and place the unit 

on a bench or suitable area for operating and making connections to the HMS-620XL Seismic 

Transceiver. 

 

Figure 3-5 Unpacking the HMS-620XL Transceiver 

(d) HMS-620XL SOURCE VEHICLE UNPACKING AND SETUP 
The HMS-620XL Source Vehicle is wrapped and strapped to a reusable pallet as shown in Figure 3-

2. Remove the wrapping and cut the strapping securing the vehicle to the pallet and inspect the 

vehicle for any damage before setting up. Specifically, be sure to check the pontoons and the source 

plate. To setup the vehicle for operation use the following steps. 

1. Fasten the shackle to both loops of the cable grip attached to the Electromechanical Tow 

Cable and both loops of each bridle cable attached to the Source Vehicle as shown in Figure 

3-6. Be sure to fasten the shackle bolt securely with a wire tie or seizing wire to be sure that 

it does not come loose during operation. 
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Figure 3-6 Attaching the Source Vehicle Bridle 

2. Remove the dummy plug from the source plate connector and store it in a safe place to be 

used after the operation or the project. Connect the end of the tow cable to the source plate 

shown in Figure 3-7.  Be sure to place retaining strap around bulkhead connector and anti-

rotation block. Use a tie wrap between the bulkhead and block and at least one more around 

the mating pigtail and strap to insure connector is secured.  Figure 3-8 shows an insecure 

connector and will result in damage to connector and void of warranty.  

                

Figure 3-7 Proper Connection   Figure 3-8 Connection not secured properly 

3. Use wire ties to secure the tow cable to the vehicle frame. Care should be used to avoid 

areas that may cause abrasion or damage to the cable and also be sure to have sufficient 

slack to allow for free movement of the towing bridle. The completed assembled vehicle is 

shown in Figure 3-9. 

Strap not used or 

secured 
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Figure 3-9 Assembled HMS-620XL Vehicle 

2. TRANSCEIVER SETUP 
 

Determine where the HMS-620XL LF-BubbleGun Transceiver will be set up. Secure the transceiver 

in place, using tie-downs if necessary, near a 100–125 VAC or 220–240 VAC, 50-60 Hz power 

source.  Remove the front cover of the transceiver and set it aside. The space under the back cover 

can be used to store cables though it is not necessary to leave the back cover removed as all 

connections are made to the front of the transceiver. Place the input connection to the analog 

acquisition system in a convenient location near the transceiver, and also within reach of its 

required power source. Secure these items also, using tie-downs if necessary. 

(a) HMS-620XL AC TRANSCEIVER LINE VOLTAGE SELECTION 
The HMS-620XL AC Configured Seismic Transceiver will operate on a 100–125 VAC or 220–240 

VAC, 50-60 Hz power source.  If DC power is a requirement, it can be supported with the purchase 

of the DCI-620 Inverter that Falmouth Scientific also offers (part number B620-132). 
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WARNING: It important to check the position of the LINE VOLTAGE 

SELECTOR before connecting it to a power source or damage to 

the equipment can result. The indicator arrow must be positioned 

to the indicator line for the correct voltage selection 

The 100-125VAC position is shown in Figure 3-11 while the 220-240VAC position is shown in 

Figure 3-12. Should the LINE VOLTAGE SELECTOR be required to be reconfigured, the selector 

block is removed using a small screw driver and rotated such that the correct voltage arrow is 

pointing downward towards the indicator line. It is very important to be sure you have the correct 

voltage configuration prior to connecting the system to a power source. 

 

             

Figure 3-11; 100-125VAC Position              Figure 3-12; 220-240VAC Position 

 

Figure 3-13 Line Voltage Selector Removal to Change Configuration 
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3. TRANSCEIVER CONNECTIONS 
 

Once the HMS-620XL LF-BubbleGun Transceiver is set up and secured, the HMS-620XL 

Hydrophone Streamer and the HMS-620XL LF-BubbleGun Tow Vehicle can be connected. All the 

connections to the transceiver are made on the front of the transceiver, which consists of five 

separately marked panels: Power and Ground, Tape Interface, Receiver, Hydrophone, and 

Transducer. 

 

Figure 3-14 HMS-620XL AC Seismic Transceiver Connections 

(a) POWER AND GROUND CONNECTIONS 
The transceiver Power and Ground front panel connectors and their descriptions and use are listed 

below and are shown in Figure 3-14. 

Connector Description and Use 

POWER:  AC Configuration: 3-pin, 10-amp AC connector that connects to 

the VAC power source. 

GROUND:  Banana Receptacle with twist lock and through hole turret for 

optional grounding of the transceiver. 
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(b) TRANSCEIVER CONNECTIONS 
The transceiver Receiver panel connectors and their descriptions and use are listed below and are 

shown in Figure 3-14. 

Connector   Description and Use 

ANALOG OUT:  BNC connector that connects to the analog input connector of a logger or other 

acquisition system and is used to output real- time profile analog signals.  

HYDRO OUT:  BNC connector that can be used to view the pre-filtered analog output of the 

Hydrophone Streamer. 

KEY IN:  BNC connector that connects to the key output connector from a logger or to 

other acoustic systems for synchronization. It is used to input 0–5 volt, 100 

usec minimum pulse width signals that key the transceiver when the KEY 

RATE switch is set to EXT a connector is connected to the KEY IN connector on 

the Transceiver panel. 

KEY OUT:  BNC connector that connects to the to a data logger or to other acoustic 

profiling systems. It is used to output 0–5 volt, 100 usec minimum pulse width 

signals that key the logger input, or to synchronize with other acoustic 

systems. Using a BNC TEE connector it can be connected to both a data logger 

and other acoustic system. 

XDUCER:  7-pin Amphenol connector that connects to the HMS-620XL LF-BubbleGun 

Tow Vehicle. It is also used to switch VAC power to the transceiver when it is 

connected. 

HYDRO:  7-pin Amphenol connector that connects to the HMS-620XL Hydrophone 

Streamer and is used to supply power to the streamer preamplifier and to 

input the pre-amplified hydrophone signals. 

 

WARNING  Before making any connections to the transceiver, be sure the 

transceiver is turned off by checking that the POWER switch on the front of the 

transceiver is off and the TRIG RATE SWITCH is set to EXT. Refer to 

"Transceiver Operator Functions" on page 3-13 for a description of the 

switches, controls, and indicators. 
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WARNING  Before making the XDUCER connection to the vehicle source be sure 

the connections at the vehicle source or sources are firmly connected and the 

transceiver is turned off! 

 

 

Figure 3-15 Transceiver Front Panel Showing GROUND LUG 

(c) CONNECTING THE HMS-620XL SEISMIC TRANSCEIVER 
The following steps describe connecting the HMS-620XL Seismic Transceiver to prepare the system 

for data acquisition and system deployment. Reference Figure 3-14 for location of each. 

 Connect one side of a BNC  cable  to the KEY OUT connector on the HMS-620XL Transceiver 

panel, and then connect the other side of the BNC to the KEY IN or TRIGGER I/O connector 

on the data logger input module or other acquisition system.  

Ground Lug 
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 NOTE: If the system is to be triggered or synchronized from an external system use the KEY 

IN connector to connect the HMS-620XL to another unit. If the external system (other than 

the data logging system) is to be synchronized from the HMS-620XL, use a BNC T connector 

on the KEY OUT connector to connect to the external system. 

 Connect one side of a BNC  cable  to the RCVR OUT connector on the HMS-620XL 

Transceiver panel, and then connect the other side of the BNC to the CH1 or other analog 

input connector on the data logger input module or other acquisition system. 

 Connect the HMS-620XL LF-BubbleGun Tow Vehicle tow cable to the XDUCER connector on 

the Transceiver panel. (Note the vehicle side of the cable was connected previously) 

WARNING: There is a safety interlock that prevent the high voltage power 

supply from being enabled unless the XDUCER connector is connected and the 

top cover of the HMS-620XL Transceiver is closed. Bypassing these safety 

interlocks can endanger the operator! 

 Connect the HMS-620XL Hydrophone Streamer to the HYDRO connector on the Transceiver 

panel. 

NOTE:  If a hydrophone other than the HMS-620XL Hydrophone Streamer is 

desired to be used, the user should contact Falmouth Scientific for specific 

details on connecting the device. 

 When all of the above connections are complete, connect the transceiver AC power cable to 

the AC input connector on the HMS-620XL Transceiver Panel. If desired an optional ground 

wire can be attached to the GROUND lug on the HMS-620XL Front Panel. This wire can then 

be attached to the vessel or seawater. 

4. TRANSCEIVER OPERATOR FUNCTIONS AND INDICATORS 
 

All of the operator functions, which include switches, controls and indicators, are accessible from 

the front of the transceiver. Their use should be thoroughly understood before operating the 

transceiver. The operator functions are contained within the center of the HMS-620XL Transceiver 

Front Panel. 

The Transceiver Operator Functions and Indicators and their descriptions and use are listed below 
and are shown in Figure 3-4 on page 3-6. 
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FUNCTION   DESCRIPTION AND USE 

POWER:  A switch that turns the transceiver ON or OFF, where the up position is ON and 

down is OFF. 

POWER LED:  A red indicator that is illuminated when the transceiver is low voltage power 

supply is on. 

KEY RATE:  A 16-position rotary switch that selects an internal key rate, an external key. In 

the EXT position, the key is input from the KEY IN connector. In the remaining 

positions the internal key is generated at the designated rates and is output on 

the KEY OUT connector 

CH1/DUAL/CH2 

TOGGLE  

A toggle switch used to diagnose if a side has an issue.  Usually operation in 

“Dual” center position. Selects power supplies that are triggered whether a 

MANUAL, INTERNAL or EXTERNAL trigger is generated.  

MANUAL 

TRIGGER:  

A momentary push button switch. When pressed, it triggers the power supply 

or supplies which drive the acoustic transducers. 

GAIN:  A 16 position rotary switch that applies 3dB of gain to the received signals for 

every step — from 0 to 45 dB. When the gain is set too high, the amplifiers 

become saturated and the OVERLOAD indicator lights. 

LOW FREQ.: An 8 position rotary switch that controls the low frequency cutoff of the built in 

highpass filter. Signals below the frequency set by this switch will be 

attenuated 

HIGH FREQ.: An 8 position rotary switch that controls the high frequency cutoff of the built 

in lowpass filter. Signals above the frequency set by this switch will be 

attenuated 

OVERLOAD:  A red indicator that is illuminated or flashes when the GAIN control is set to a 

value that saturates the receiver amplifiers. 

KEY:  A red indicator that flashes when the transceiver is keyed—internally or 

externally. 

 

5. PRE-DEPLOYMENT CHECKS 
 

Before deploying the tow vehicle, the transceiver and the data logger or other analog acquisition 

should be turned on along with any ancillary sensors such as GPS etc.. Then some simple 

operational checks can be performed. The checks verify that the transceiver, the acoustic 
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transducers, and the data logging equipment are functioning properly. Perform the steps listed 

below to activate the transceiver and the recording equipment and to complete the pre-deployment 

checks. 

NOTE The HMS-620XL LF-BubbleGun Tow Vehicle tow cable must be connected 

to the XDUCER connector on the Transceiver panel for the transceiver to turn 

on. Refer to Connecting the Transceiver on page 3-11 for instructions. 

Turn on the transceiver and check the transceiver’s power supply as follows: 

 Switch the KEY RATE switch on the Receiver panel to EXT. 

 Turn on the transceiver by switching the POWER switch on the front panel to the up 

position. The POWER indicator should light. The OVERLOAD indicator on the front panel 

may also turn on. 

 Set CH1/DUAL/CH2 Toggle to CH1 then press the MANUAL TRIGGER once. Verify that the 

acoustic transducer transmits. A "thump" will be heard from the transducer. Verify also that 

the KEY indicator turns ON momentarily.  

 Then switch CH1/DUAL/CH2 Toggle to CH2, then press the MANUAL TRIGGER once. Verify 

that the acoustic transducer transmits. A "thump" will be heard from the transducer.  

 Finally, switch CH1/DUAL/CH2 Toggle to DUAL “center” position between CH1 and CH2, 

then press the MANUAL TRIGGER once. Verify that the acoustic transducer transmits. A 

significantly louder "thump" will be heard from the transducer.  

 TURN OFF the HMS-620XL Seismic Transceiver and disconnect the cable that is 

connected to the XDUCER connector on the Transducer panel. This will prevent 

the transmitter from being keyed during the remaining steps. 

 TURN ON the HMS-620XL and set the GAIN control on the Receiver panel to 21.0 

 Turn on the data logging or data acquisition system and enable the display or recording. 

 If the transceiver is to key the data logger set the KEY RATE switch on the Receiver panel to 

.500 second. If the data logger is to key the transceiver, set the key rate of the data logger to 

.500 second. The KEY indicator should flash every  half second and the OVERLOAD indicator 

should remain OFF 
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WARNING: If a data logger or other external source is used to key the 

transceiver, DO NOT exceed a key rate of 0.25 seconds (4 times a second). 

Exceeding a key rate of  4 times a second can damage the transceiver. 

 With the handle of a screwdriver or other blunt object, lightly tap on the active section of 

the HMS-620 Hydrophone Streamer. The data logger or acquisition system display should 

show evidence of a received signal each time the streamer is tapped.  

 When the above tests are complete, perform the remaining steps as follows: 

 Turn OFF the transceiver by switching the POWER switch on the front panel to the DOWN 

position. 

 Turn off the data logging or acquisition software. 

 Reconnect the cable that was disconnected to the XDUCER connector on the transceiver 

front panel. 
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6. DEPLOYING THE TOW VEHICLE AND STREAMER 
 

The tow vehicle and the streamer can be towed from the stern of the survey vessel or from a side-

boom. Alternatively, the tow vehicle can be towed from the stern and the streamer towed from the 

side-boom. For the best results, position the active section of the streamer well clear of the vessel’s 

wake to minimize acoustical noise interference.  The active area of the streamer should also be aft 

of the source transducer to receive the best data.  

NOTE: The tow vehicle may be towed with either the supplied 

electromechanical tow cable or a separate rope or cable. However, if the tow 

cable is used for towing, do not exceed a speed of 5 knots. 

 With the survey vessel at full stop, you can attach the rope or cable may be used to lower 

the tow vehicle into the water or tow the vehicle if desired. 

 Be sure that the cable grip of the electromechanical tow cable is attached to the towing 

bridle as shown in Figure 3-6 

 If a rope or cable is used to lower the tow vehicle leave the rope loose through the frame to 

recover when the tow vehicle is deployed. If a rope or cable is being used for towing, secure 

the rope or cable to the electromechanical tow cable at several points along its length. 

 Grab onto the rope or cable that will be used to lower the tow vehicle and lower it into the 

water. 

 Proceed at about 2 knots forward while paying out the cables until the tow vehicle is 

approximately 25 meters aft of the vessel.  Make sure the cables are well clear of the 

propeller and secure them to an aft cleat or a rail.  

 While underway, deploy the streamer from a position away from the tow vehicle tow point 

(typically on the opposite side of the stern). Pay out the streamer leader until the active 

section is just aft of the tow vehicle. 

NOTE: Adjusting the distance between the streamer and the source transducer 

will be relative to the depth the survey is being performed in. The shallower 

the survey, the shorter the return path is and the closer the streamer should be 

to the source. Perform the steps listed below to deploy the tow vehicle and the 

streamer. 



SECTION 3  Setup and Operation 

HMS-620XL LF-BubbleGunTM Seismic Profiling System 

 
     Page 35 of 46 

 

 

 

 Secure a cable grip or line on the streamer leader cable to a cleat or rail. 

 

Figure 3-19 Towing the Source Vehicle during Streamer Deployment 
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7. OPERATING THE TRANSCEIVER 
 

Once the tow vehicle and the streamer are deployed, the transceiver and the data acquisition 

equipment can be turned on and the survey begun. At this time, the control settings for the 

optimum survey results can be set. These include the TRIG RATE, the GAIN and the FILTER FREQ. 

LOW and FREQ. HIGH. The optimum or desired settings will be different for every survey, 

depending on the water depth and the subbottom characteristics. Perform the steps listed below to 

set the switches and controls for a typical survey. 

 Turn on the transceiver by switching the POWER switch on the front panel to the UP 

position. 

 Turn on the data logging or acquisition system software  

 If the transceiver is to key the analog acquisition system, set the TRIG RATE switch on the 

Receiver panel according to preference and water depth. If the acquisition system or other 

trigger source is to key the transceiver, set the TRIG RATE switch to EXT and the key rate of 

the acquisition system or other device to the desired rate. 

NOTE: Generally, it is best to use the fastest key rate setting based on the water 

depth and bottom penetration. This will provide the maximum spacial 

resolution. The fastest key rate setting is determined by dividing the total of 

water depth plus bottom penetration in meters by 750 meters/second, which 

is the two way speed of sound in water, and selecting the key rate that is 

closest to it—but not faster. For example, if the total of water depth and 

bottom penetration is 300 meters, the fastest key rate is 0.4 seconds, and the 

closest KEY RATE switch setting that is no faster is 0.5 seconds. 

 Set the GAIN control on the Receiver panel to 0 

 Set the FILTER LOW FREQ.  switch on the front panel to 50 and set the HIGH FREQ. switch 

to 2000. This is a good default setting and will provide a 50Hz – 2000Hz bandpass for the 

acoustic return signal. This can be changed based on the operating environment and other 

acoustic sources that may be in the survey area.  

 Increase the GAIN until the record on the data logging or acquisition display shows a 

distinct bottom return and the OVERLOAD indicator is OFF. Typically 12 dB is a good 

starting point. 
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NOTE: Signal quality is affected by towing speed and sea state. Therefore, the 

best towing speed should be determined from careful experimentation. 

 In the data logging or acquisition system software, set the TVG and contrast controls so that 

the subbottom record is high in contrast and shows distinctly separate layers. Figure 3-17 

depicts an example of a profile record. 

 

 

Figure 3-20 Example of an HMS-620XL Profile Record 
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8. RECOVERING THE TOW VEHICLE AND STREAMER 
 

Proper recovery of the tow vehicle and the streamer assures a long and productive life for these 

components. Perform the steps listed below to recover the tow vehicle and the streamer. 

 Turn OFF the transceiver by switching the POWER switch on front panel to the DOWN 

position. 

 Turn off the data logger or acquisition software recording. 

 With the survey vessel still slightly underway, retrieve the streamer by pulling it onto the 

deck, carefully coiling it in the process. Do not allow the streamer to chafe against the 

gunwale or a railing, and avoid crimping the leader cable or the active section of the 

streamer. 

 Slow the vessel to a full stop while retrieve the electromechanical tow cable and the tow 

rope or cable, if used, by pulling them onto the deck, carefully coiling them in the process. 

 Hoist the tow vehicle onto the deck using the lifting bridle. Disconnect the 

electromechanical tow cable and the streamer from the transceiver. 

  

9. MAINTENANCE 
 

Little maintenance is required for the HMS-620XL LF-BubbleGun Seismic Profiling System. 

However, after each use, perform the steps listed below to clean and inspect the tow vehicle and the 

streamer. 

 Wash down the tow vehicle with clean, fresh water and remove any debris that may have 

become trapped. 

 Similarly, wash the active end of the streamer and remove any debris. 

 Inspect the surface of the active end of the streamer. Check for any fraying, cuts, or oil leaks. 

Also check for any cuts on the leader cable. 

 Inspect the tow cable for any cuts or abrasions. 
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SECTION 4 

THEORY OF OPERATION 
 

An overall understanding of how the HMS-620XL LF-BubbleGun Seismic Profiling System produces 

the deep bottom penetration subbottom profiles is an important factor in ensuring the system is 

properly maintained and its maximum performance is realized. This section provides an overall 

description of the signal flows on a functional level, from the generation of the transmit signals to 

the acquisition and processing of the received signals. The description uses block diagrams to 

describe the circuit functions and signal flows. Refer to SECTION 5, "Drawings," for the assembly 

drawings and schematics called out in this section. 

 

1. OVERALL DESCRIPTION 
 

The basic function of the HMS-620XL LF-BubbleGun Seismic Profiling System is the transmission of 

reliable and repeatable acoustic pulses with a useable frequency band of 20-1700Hz and the 

reception of the resulting bottom reflected signals. This is accomplished by the HMS-620XL LF-

BubbleGun Transceiver, the HMS-620XL LF-BubbleGun Tow Vehicle, and the HMS-620XL 

Hydrophone Streamer. The acoustic transducer in the source tow vehicle transmits the pulses, 

which travel through the water column, penetrate the bottom, and continue to travel through the 

subbottom layers. Reflected energy from the varying density layers of the subbottom sediments are 

received by the streamer, amplified by the preamplifier in the streamer, and output to the 

transceiver, which amplifies the and filters received signals and outputs the signals to an industry 

standard analog acquisition system. 

2. TRANSCEIVER 
The HMS-620XL LF-BubbleGun Transceiver image of the internal chassis is shown in Figure 4-1. 

The transceiver contains two main subsystems. First is a power supply, which drives the acoustic 

transducer in the source tow vehicle when keyed. Second is a receiver, which receives the bottom 

reflected signals from the hydrophone streamer. The receiver amplifies and filters the signals, and 

outputs the amplified signals to the user provided data logger or acquisition system.  

WARNING: The HMS-620XL LF-BubbleGun Transceiver Chassis contains 

dangerously high voltages. Do not service the transceiver unless the VAC 

power source has been disconnected AND the energy storage capacitor has 

been discharged. 
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Figure 4-1 HMS-620XL Transceiver Chassis 

(a) POWER SUPPLY 
The power supply is comprised of a Power Supply board, a 2000VDC energy storage capacitor and 

an input transformer. The wiring is shown in Drawing B620-026.  The Power Supply board inputs 

440 VAC power from the transformer, and a full-wave rectifier converts the AC voltage into direct 

current that charges the energy capacitor. The capacitor remains in the charged state until a trigger 

signal is input on the KEY IN connector or the MANUAL TRIGGER switch is pressed. A trigger signal 

input on the KEY IN connector is output to an SCR trigger circuit on the Power Supply board. The 

trigger signal initiates the discharging of the energy storage capacitor through the Electro-

mechanical tow cable and into the acoustic source transducer. When the capacitor is fully 

discharged, the capacitor recharges through and is ready for when the next trigger pulse is 

generated. 
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(b) RECEIVER 
A block diagram of the Receiver board is shown in Figure 4-2. The Receiver board receives power 

from a DC power supply that outputs +/- 12VDC and +5 VDC. Received signals that are input on the 

HYDROPHONE connector are output to a differential amplifier on the Receiver board. The output of 

the differential amplifier feeds the user programmable gain which can be changed in 3Db 

increments using the GAIN control, which applies 0-42Db of user controlled gain to the received 

signals. The signals are then input to a bandpass filter. The front panel controls FILTER LOW FREQ. 

and HIGH FREQ. control the high and low cutoff points of the bandpass filter. The output of the 

bandpass filter is input to a comparator circuit compares the received signals with a reference 

signal. When the signals are too high, causing saturation of the amplifiers, the comparator lights the 

OVERLOAD indicator. 

A key generator circuit generates internal key pulses when the TRIG RATE switch is switched in any 

position from .125 – 3.00. These settings correspond to a user selectable key rate. When the KEY 

RATE switch is switched to EXT, trigger signals input on the KEY IN connector determine the key 

rate. The trigger signals are output the on the KEY OUT connector whether internally or externally 

generated. 

 

Figure 4-2 HMS-620XL Receiver Block Diagram 
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3. ACOUSTIC TRANSDUCER 
 

The LF-BubbleGun electromagnetic acoustic transducer in the HMS-620XL LF-BubbleGun Tow 

Vehicle is composed of a set of two aluminum plates that respond to the discharge of electric 

current, which is supplied by the HMS-620XL LF-BubbleGun Transceiver. The plates are clamped 

together and are separated by a thin rubber gasket. When the transceiver is triggered, the 

discharged energy is supplied to the coil. This causes the electromagnets to attract, the plates to 

draw together, and the rubber gasket to compress. During this time a negative acoustic pressure is 

created in the surrounding water. When the plates impact, they reverse direction and produce a 

much higher positive acoustic pressure in the water. This positive pressure is referred to as the 

"bubble pulse." The frequency and amplitude of the acoustic energy is controlled by the size of the 

plates, the spacing of the plates, and the energy supplied to the electromagnets. 

4. STREAMER 
 

The HMS-620XL Hydrophone streamer uses a set of 24 evenly spaced hydrophones that together 

form a linear array. When towed by the survey vessel, this produces a receive beam pattern that is 

very wide from starboard to port and very narrow from bow to stern. Signals received by the 

streamer are amplified by a built-in preamplifier, which applies 20 dB of signal gain. The 

preamplifier is powered from the transceiver. 

SECTION 5 

DRAWINGS 
 

This section includes the schematics and assembly drawings for the Power Supply 

board and the Receiver board in the HMS-620XL LF-BubbleGun Transceiver, as well as 

the Hydrophone Streamer assembly drawing. Those drawings are listed below. 

 

C620-087 HMS-620XL SINGLE SOURCE W/HYDRO TOPSIDE WIRING DIAGRAM 

C620-068 DUAL SOURCE TOW CABLE DIAGRAM 

B620-125 HYDROPHONE STREAMER ASSEMBLY DIAGRAM 
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