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Introduction 
 

The two main objectives of any anti-fouling system are to prevent fouling from occurring 
on the structures to be protected and to minimize or eliminate any negative effects on 
the surrounding environment. For recreational boat owners, it can also be a very costly 
and time consuming process to control and prevent the buildup of barnacles, mussels 
and other marine pests on their vessels. 

 
EMCS Industries Ltd. is proud to offer a non-polluting anti-fouling solution that will work 
from the smallest recreational vessel to the largest cruise ship. It can also be applied to 
structures in the marine environment that can be difficult to protect with conventional 
means. For this manual, we define a recreational vessel as a vessel that up to 75 feet 
(23 meters) 

 
The Marelco™ NOXX™ LFP (formerly Hydrosonic Hull Tender) anti-fouling system is 
an electronic device that is fitted on the inside of the hull or structure to be protected. 
The system comprises a compact control panel and a set of Emitters operating on 12 
volts DC with minimal energy consumption. The control panel can be fitted in any 
convenient location. All the Emitters are fitted on the inboard side of the hull and on the 
other components such as bowthrusters that need protection from fouling. 

 
The Marelco™ NOXX™ LFP emits Low Frequency Pulses that resonate the Hull and 
vessel surfaces to be protected. The signal is “unacceptable” to the invaders and is seen 
by them as a predatory environment, keeping them away. This therefore provides 
complete protection against infestation by marine pets such as barnacles, mussels, 
pinworms and other crustaceans, and Hard Growth. 

 
The equipment can operate continuously to provide ongoing protection. It does not 
interfere with any electrolysis, marine depth sounders or radio equipment. The system 
works regardless of the material used on the hull or inboard applications. There is no 
need to bring the vessel out of the water to install the equipment. However, the 
installation of this equipment does not remove pest growth already present. 
Consequently, once installed the area must be free of fouling at the time of 
commissioning. Thereafter, the Marelco™ NOXX™ LFP will keep the treated 
areas fouling free. 
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Anti-fouling System Components 

 
Emitters 

 

 
Emitters are 10.0 cm in diameter, 4.0 cm high and weigh 0.88 kg. They have an 
electrical impedance of 8 ohms and are connected to the output of the electrical junction 
boxes. Each transducer has 2 terminals marked + and -. Emitters are fastened to the 
surface to be protected via a number 10:24 machine screw. 

 
 

Emitter Mounts 
 

For many applications to flat surfaces, a flat stainless steel pedestal for each transducer 
can be made, with a minimum size between 2 to 3 inches square. It needs to include a 
10:24 stainless steel machine screw for attaching the transducer in the centre of the 
pedestal. This central machine screw should not extend more than 3/8 inch above the 
flat surface of the pedestal. 

 
For round items such as pipes and rudder stocks, the above method can be used, or a 
hounds-type strap around the pipe with the flat pedestal on top. 

 
Where possible, the material used to make the mounting pedestals should be the same 
as that of the material to which it is to be attached. For example, a mounting plate of 
Plexiglas could be used to protect a fiberglass structure. 
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Junction Boxes 

 
Air tight Junction boxes are used to make the series-parallel connections between a set 
of Emitters. 

 
Wiring and Connection Cabling 

 

All wiring and cables should be marine grade, tinned and stranded wire, color-coded to 
meet the standards as used on that vessel. Also all crimp connectors should be marine 
grade. Marine grade and a silicone packing, helps to reduce the chances for corrosion 
between connections. Wiring runs from the junction boxes to the control panel. 
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Control Panel 

 
 

 
The control panel is made up of a PCB card that provides the audio signal to drive the 
Emitters. Each card has an output impedance of 8 ohms and can handle up to 24 
Emitters. Control Panels are powered by 12 volts DC and are connected to the set of 
Emitters in a series-parallel configuration. The configurations are in sets of up to 12, 
and since the card has two outputs, a total of up to 24 Emitters is possible. The sets of 
Emitters are wired to a junction box and then a home run to the main control panel. 
The control panels are designed to run continuously, as the system must be turned on 
and active to be effective. 
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Power Supplies 
 

 
The power supplies provide power to the Control Panel. If ship battery power of 12 volts 
DC is available, this is ideal provided these batteries are always kept charged. An 
alternative is to provide a power supply that takes the vessel’s normally available AC 
power and converts it to 12 volts DC. Solar power solutions providing 12 volts DC can 
also be used. 

 
 

Areas to be Protected 
 

Bowthruster Tunnels and Propulsion Equipment 
 

 
Bowthruster propellers and tunnels tend to become fouled if not protected. The fouling 
will reduce the efficiency and strength of the bowthruster unit and could limit 
maneuverability. 

 
 

The Marelco™ NOXX™ LFP can be used on the thruster mechanism as close as 
possible to where the unit is attached to the tunnel. This is shown in the photo with the 
Hull Tender is attached to the Bowthruster housing with a hose clamp and machine 
screw through the hose clamp. 
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The bowthruster tunnel also needs to be protected. The majority of these tunnels 
consist of a fiberglass tube just slightly larger in inside diameter than the diameter of the 
bowthruster propeller. A Plexiglas or fiberglass pedestal can be made, about 2 to 3 
inches in diameter and about ¼ inch thick. A flat head machine screw is installed in a 
countersunk hole in the center of the pedestal. A flat surface is prepared in the 
bowthruster tube, and a level surface for the pedestal prepared with epoxy filler or 
another suitable product. While the epoxy is still wet, the pedestal is then glued down 
and its edges sealed in the epoxy. Make sure the epoxy will not interfere with installing 
the transducer, and don’t install the transducer until the epoxy has properly set up. 

 
Inboard/Outboard or Stern Drive Type Primary Propulsion Equipment 

 

The inboard/outboard or stern drive consists of an inboard engine and an external drive 
attached to the transom of the vessel. The steering is done by changing the angle of the 
external drive, and is similar to how an outboard motor is used for steering. There is no 
separate rudder. 

 
Several Emitters should be attached to the inboard portion of the external drive to 
provide fouling protection. 
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Saildrive Primary Propulsion Equipment 
 

 
The saildrive was pioneered by Volvo to make it easier to install an inboard engine in 
sailboats. The saildrive consists of an inboard engine and an external drive attached to 
the bottom of the vessel’s hull near the stern. The external drive is fixed; so steering is 
done by the sailboat’s normal rudder. 

 
Several Emitters should be attached to the inboard portion of the external drive to 
provide fouling protection. 

 
Conventional Propeller Shafts, Shaft Logs and Propellers 

 

 
In this case there is a normal inboard engine and transmission, with a conventional 
propeller shaft and propeller. There is an external rudder for steering. A bracket with a 
transducer and bearing can be made up so the sound signal is transferred to the 
rotating shaft and prop. An additional transducer can be attached to the shaft log, and 
on the inside hull directly above the propeller. The objective here is to prevent fouling on 
the propeller 
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Conventional Propeller Shaft Struts 

 

Struts are used to support the propeller shaft from the point it exits the hull to the 
propeller. Emitters should be located inboard at each point where the strut or struts are 
attached to the hull. 

 
Rudders 

 

 
If the top of the rudder shaft is available, it could be drilled and tapped to take a 
transducer mounting screw. 

 
Another alternative is to use a hose clamp or other hounds-band mounting method. 

 
In the photo, the top transducer is attached to the rudder stock. The bottom transducer 
is attached to the fiberglass tube which acts as a shaft log for the rudder stock. 
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The drawing shows an example of how the transducer can be attached to either the top 
or side of the rudder shaft. 

 
 

External Fittings such as Keels and Keel Coolers 
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If the keel bolts are accessible, mount the Emitters on studs attached to the keel 
bolts. 

 
For keel coolers, each inlet, outlet and fastening point that attaches to the hull should 
have Emitters. 

 
Hulls 

 
Inside access to attach Emitters must be available to protect those surfaces. Each 
transducer can protect an area whose diameter is up to 1.83 meters. This measurement 
is the main determining factor for the number of Emitters required and for their 
placement. 
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Solid Fiberglass Hulls. Emitters can be attached at any convenient location 
 

Cored Fiberglass Hulls with Longitudinal Stringers. The Emitters must be attached to 
the longitudinal stringers as that structural component is also attached to the outer skin 
of the hull. 

 
Cored Fiberglass Hulls. The Low Frequency Pulses will not travel from the inner skin, 
through the core to the outer skin. The Low Frequency Pulses must reach the outer skin 
and not be lost in the inner skin and core for the system to work. Consequently, the 
Marelco™ NOXX™ LFP must be attached to the outer hull without compromising the 
structural integrity of the hull. 

 
Always try to identify the solid fiberglass portions of the hull (if any) first to simplify the 
task. 

 
Metal Hulls. Metal is a great conductor of Low Frequency Pulses and can be an easier 
system to configure. Aluminum is the most common metal used in recreational vessels, 
with some also being built from steel. 

 
Wooden Hulls. Wood is also a good conductor of Low Frequency Pulses. The 
Marelco™ NOXX™ LFP can be attached to the main structural components such as 
keels, stringers and ribs. The machine screw attaching the transducer to the wood 
surface can have a wood screw on the other end. 

 
Information and drawings from the designer and manufacturer of the vessel can be a 
big help in determining the hull structure and where best to place the Emitters. 

 

Installation of System Components 
 

The equipment to be installed consists of two parts: 
 

 A Control Panel unit, which is the main control. 
 Emitters, the units that transmit Low Frequency Pulses that Resonate across the 

areas protected. 
 

Placement of The Marelco™ NOXX™ LFP 
 

The placement of the Marelco™ NOXX™ LFP will be determined by your installer 
The Marelco™ NOXX™ LFP is normally installed at a maximum spacing of 6.0 feet 
(1.83 meters). 
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Mounting of Emitter Pedestals 

 
Mark the pedestals at 5’oclock and determine where the Emitters need to be placed 
along the hull. attach the pedestals to the marked locations. 

 
Figure 1 below shows the details of an example of the pedestal that can be used for 
mounting the Emitters. 

 
FIGURE 1 

 

 
For many of the items to be protected, the mounting pedestals are made of stainless 
steel and welded or screwed to the inboard side (as shown in Figure 1 above). For 
aluminum hulls, aluminum pedestals are used. For the G.R.P (fiberglass) hulls a 
mounting plate of Plexiglas can be used. These should be coated with resin and firmly 
attached to the hull or surface to be protected. 

 
In all cases, the central machine screw (#10:24) for attaching the transducer to the 
pedestal should not extend more than 9.5mm (3/8”) above the surface of the pedestal. 
This screw must be stainless steel, brass or other non-ferrous material. Where the 
pedestals are of aluminum, a stainless-steel washer should be placed over the screw 
before mounting the transducer, as the transducer socket is made of brass. 

 
Installing the Emitters 

 
Screw the Emitters onto the pedestals to 5 O’clock as shown below in Figure 2. Just 
tighten hand tight. Note the two spade terminal connectors on the transducer are 
marked + (positive) and – (negative). This will be important when wiring up the series- 
parallel sets. Correct securing and placement can only be done by a Certified EMCS 
MARELCO™ Installer. 

 
Wiring details are shown below. 
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Connecting the Wires to the Emitters 
 

Attach the spade connectors to the transducer as shown below in Figure 3. Use 
one color of wire for each positive terminal and a second color of wire for each 
negative terminal. Coat the completed connections with an epoxy-sealing 
compound. This will ensure protection for these connections even if the bilges 
become contaminated. The wires can be led to height above the bilge for final 
connection. 

 
FIGURE 3 
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Connecting the Emitters in Series-parallel Sets 
 

Figure 4 shows examples of various wiring configurations for several different 
combinations of Emitters. It also shows how to use the positive and negative 
terminals when designing the wiring for that set of Emitters. The best combination 
will get the transducer impedance as close as possible to 8 ohms. 

 
Junction boxes and/or barrier strips are used to make the transducer series-
parallel connections. A cable is then run from the junction box or barrier strip to 
the control panel. 

 
 
 

 
 

Connecting to the Control Panel 
 

The Control Panel can be placed in any convenient location on the vessel, preferably 
near the ship’s source of power. The unit requires 12-14 volts D.C to operate. 
Reference to Figure 5 will show the unit’s terminal connections. Inter-connections 
between the control panel and the Emitters are also shown. 
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Complete the wiring connections to the main Control Panel as shown in Figures 4 and 
 
 
FIGURE 5 
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