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General Acoustical Theory
Practically speaking, noise is any sound that is considered excessive or annoying. From a technical standpoint noise is a
pressure wave as detected by the ear. The ear distinguishes both the frequency (pitch) and the intensity or magnitude.
Generally, of two noise sources of equal magnitude but different frequency, the higher frequency noise will be perceived to
be more undesirable. Fortunately, these higher frequency noise sources are also more readily treated with various control
measures explained below.

The human ear is amazingly versatile, able to pick up very faint whispers of sound on the one hand, to a deafening noise over
a hundred million times greater. Being such a finely tuned instrument, it is also very susceptible to gradual erosion of this
phenomenal range by surprisingly low levels of noise. Also, potentially dangerous fatigue and mental stupor can affect the
body, as well as the ears, from being "bombarded" with sound pressure waves. Comparative studies of urban and rural cultures
around the world have shown that a lifetime of exposure to a generally higher background level of noise, even if this background
noise is not extremely high, will cause the same amount of hearing loss caused by shorter exposure to a higher noise level.

Measuring And Controlling
A measuring scale was developed years ago to get a handle on calibrating the wide range of discernible sound levels. This
scale is called the decibel range, and goes from 0 - 140 in intensity, with one decibel being the normal threshold of hearing
for most people and 140 being the point where noise causes acute pain to the ear. Roughly stated, a noise source doubles
in volume with every 6 - 8 decibel increase, and is halved when reduced by corresponding decibel amount. Common noise
sources and their decibel values are listed below:

40 dB - quiet residential neighborhood
70 dB - normal speech at 12" distance 90 dB - heavy city traffic

95 - 100 dB - diesel engine room, not soundproofed 120 dB - jet takeoff 140db - pain

Because the decibel scale compacts the entire range of hearing into a 0 - 140 scale, what would seem to be modest noise
reductions of 4 dB can mean up to a 25% reduction in perceived noise and well worth the trouble to achieve. Many sound
barrier type materials boast decibel reductions of 15 - 40 dB, but these are measured under perfect laboratory conditions and
are rarely, if ever, duplicated in real life situations.

Treating Noise Sources
From a practical standpoint, noise can be divided into two basic types: airborne and structure borne. Each requires separate
control strategies and products.

Airborne noise, as the term implies, consists of sound pressure waves moving in air from a noise source. These waves travel,
of course, at the speed of sound (approx. 760 mph) in multiple directions. Ideally, the noise source would be contained in
an enclosure lined with a noise barrier material, technically referred to as a "limp mass" or "limp mass barrier". Basically we
want a non-resonant heavy material such as lead sheets or "loaded vinyl", which is vinyl into which is mixed a heavy clay-like
substance. This can then be made into rolls or sheets. The noise barrier can then be installed to box in the noise. If total
containment is not possible, then placement of the barrier in direct line of sight between noise source and receiver is the
next best alternative. But remember that if an enclosure is 10 - 15% "open" for noise transmission, up to 50% of that noise
will escape.

Another important characteristic of airborne noise is the buildup of sound energy within a closed space. This includes engine
boxes, vehicle cabs, rooms, or boat pilothouses. The noise level can increase up to 30% in a space with hard reflective surfaces.
Noise absorbing materials will dissipate this sound energy by providing a rough textured or porous surface. Suitable materials
include carpeting, acoustical fiberglass, open celled acoustical foam and mineral wool. Absorber materials are often bonded
to a barrier to form a composite product with superior overall performance.
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HamiltonJets
The industry leader! Complete jets, parts and service available.

HJ Series
Eight models from 215mm to 391mm. For vessels to about 80 feet.
HM Series
From 422mm to 811mm. Large jets for use on ferry, cruise or military vessels.

Steering Systems & Controls
Hydraulic Steering Systems
Jastram • Wagner

Autopilots, Parts and Service
ComNav • Wagner

Power Units and Controls
Hamilton

Noise & Vibration Control
Airborne Noise Control Products
Barrier 104 • Absorber 100 • Sonolead Supreme • Barriers 622 and 155 • PV101

Structural Noise Control Products
Damping Tile • Dexdamp 432 • QuietBoat

Vibration Control Products
Globe Drivesaver • Clark Mounts • Vibra-Check Pads

Thermal & Specialty Coverings
Astro-foil Reflective Blankets • Somvyl Wallcovers, Hull-Liners, Headlines

Dry & Wet Silencers / Mufflers
Cowl Marine Silencers • HARCO Silencers • Marine Muffler

Engine Cooling Systems
Keel Coolers
Walter

Impellers
Barco

Engine Gauge & Monitor Systems
Safety Switches
Murphy Switch Gage

Marine Instruments
VDO

Corrosion Control Systems
Electro-Guard • Sea Guard

Marine Transmissions
Newage Marine Gears
To 620 hp

Walter “V” Drives
Complete Units, Parts and Service

Klutchmaster
PTO for Detroit Diesels
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Structure borne noise and vibration is a major problem in mechanically connected or welded machinery, vehicles and boats.
It is treated by either isolation or damping, or a combination of both. Isolation usually means engine mounts or pads to
decouple the vibrating source from surrounding structures. Vibration energy is thus prevented from migrating to other
locations. Vibration mounts must be of an appropriate density to match the weight of the vibration source. They may be
constructed from metal and rubber, resin impregnated fiberglass, or plastic alloys.

Damping refers to the process of removing vibration energy from stiff panel surfaces like sheet metal, wood or reinforced
plastics. Drumming and ringing noise is reduced by applying sheets of damping material to selected locations such as automobile
door panels, boat hulls or bulkhead areas. Damping sheets can also be sandwiched between layers of plywood or particleboard
to make a "quiet" construction panel. Because isolation treatments are only partially effective, damping is often required to
achieve desired noise and vibration reductions.

A Total Approach To Noise
HamiltonJet carries a wide range of noise and vibration control materials. Optimum results require a careful balancing of cost
and weight factors to achieve a desired performance and /or comfort level. Let us help you to a quieter and safer environment.

The following three examples represent typical noise problems. We hope that by outlining a few examples that it will illustrate
proven products for airborne and structural noise control. This guide is intended to answer your questions; however it is not
intended as a guide for every situation. Due to space limitations it is not complete. Please contact HamiltonJet for additional
advice concerning complete noise control packages.

Industrial

Generators, pumps and other industrial machinery share some common problems.
Combinations of products that address both the structural noise component
and the airborne component are required. Remember that barrier products
must fit tightly to be effective, absorber products do not have to be tight, but
should cover as much of the surface as possible, and that damping products
should cover 70-80% of the surface area being treated to work well. A typical
approach to this kind of noise source could be as follows:

1) Line sound shield with Barrier 104 or Sonolead.

2) Be sure you use appropriate flex mounts on the generator or pump. Vibra-Check pad is sometimes an alternative.

3) Damp any flat paneled areas with Dexdamp 432 to reduce resonance.

Automotive

Trucks and cars can be very difficult to address but very significant improvements can
be achieved. Again we must use a combination of barrier, absorber and structural
damping materials to achieve optimum results.

1) Damp flat panel areas such as doors, roof panels and floors.
    Dexdamp 432 damping sheet are ideal for this.

2) Use a soft absorbent headliner material such as 101PV in the cab area to
     absorb air borne noise.

3) Apply a barrier material to the firewall to reduce noise penetration from the
    engine compartment. WB10 is well suited for this.

4) Use a good carpet pad / barrier material under the carpet to reduce intrusive road noise. Barrier 663 works well.
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Marine

Old time mariners say their boats “get quieter every year”. This gives you some idea how critical a
good noise package is to your own hearing. We can address this problem numerous ways.

1) Damp engine room bulkheads, decks and tanks with
    Dexdamp 432 damping sheet.

2) Apply Barrier 104 or  Sonolead to the engine room ceiling,
    and forward and aft bulkheads.
    This is very important.

3) Cover as much of the cabin
     walls and ceiling with a soft
     absorber material such as 100PV.

4) Damp top of full tanks with Dexdamp 432
    damping sheet.

5) Line the hull with acoustical foam or fiberglass board to absorb airborne noise.
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VMC R1 Series Mounts
Light duty mounts for small motors, panels and other light machinery.

Product Name Material Description Standard Size
R1 Series Mounts Light duty Blue:  max. load = 35 lbs.

Black:  max. load = 45 lbs.
Red:  max. load = 70 lbs.

Green:  max. load = 120 lbs.


