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An ultrasound machine in “brightness mode” (B mode) is the basis for veterinary
ultrasonography. Ultrasonography in B Mode, or real-time imaging mode, will produce
as a video on a monitor that represents a cross sectional image of the body and organs
that have been scanned. That video (20-60 video frames per second) can be used in
evaluating soft tissue and liquid structures in the body; such as muscle, tendons, ligament,
ovaries, the uterus and pregnancy, testicles in males, and the organs of any other soft
tissue body system.

Imaging skeletal component of the body is not very useful with ultrasound since bone
surfaces are nearly 100% reflective, and nothing beyond the boney surface can be
imaged.

The ultrasound machine consists of a "transducer" which is the probe that contains the
ultrasound generating and recieving apparatus and the chassis which generates the
electrical pulses sent to the transducer and which recieve electrical pulse signals from the
transducer. The chassis also contains an amplifyer for the electric signals and a Central
Processing Unit (CPU) that convert the electric signals into a 2 dimensional video image
on the monitor.

The most popular transducers contain a linear array of ceramic (piezo-electric) crystals.
These crystals will vibrate for a short period of time when they receive an electrical
charge. That vibration will produce sound with frequencies of 3.5 million to 15 million
hertz (cycles per second) or 3 to 15 megahertz (MHz) depending on the size and
thickness of the crystal. The ultrasound frequency is referred to in a unit called a
megahertz. 1 MHz is 1 million cycles per second. The transducer array will emit a “thin
sheet” of rapidly repeating ultrasound pulses. The pulse frequency is typically 20 to 60
pulses per second. These short sound pulses will penetrates the tissues that is to be
imaged, distal to the probe. Some of the sound will be echoed back to transducer's
crystal array, during the relatively long period between the emitted pulses. The
transducer’s electrically charged piezo electric crystals will receive these echoes and
convert that sound back into an electrical signal. That signal, from the reflected sound,
will then be interpreted by the machine's CPU, and is used to produce a video image that
represents a two dimension cross sectional, image of the tissues distal to the probe.
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Sound is a form of energy that is imparted by mechanical force on gasses, on liquids or
on solid materials. Gas includes air, other gaseous mixtures of freely moveable
molecules in space. Liquids are a loose lattice of freely moveable molecules such as
water. A solid material is a lattice of fixed molecules in a solid lattice. Body tissues are a
mixture of all three types of materials.

Sound travels in a non-linear pattern in gasses. A portion of the mechanical energy of a
moving molecule is transferred to the next molecule, similarly to how a pool ball



transfers a portion of its energy to any other balls that it strikes. The proportion of energy
transferred depends on the angle of impact and can be anything nearly 0% to 100% for a
direct hit. The energy imparts movement on impacted ball or molecule at an angle from
0 to nearly 90 degrees away from the point of impact. Sound movement involves the
actual movement of large groups of energized particles in a compression wave. The
molecular movement can be very short (angstrom dimensions) when the particles are
constrained within a solid or liquid lattice; or very long in gasses (meters).

Sound is a rhythmic form of energy. Sound travels as a compression wave through air,
water or solids. A surface wave in water is similar but different than a sound wave. In a
surface wave the entire water mass is moved by wind or seismic energy. A surface wave
is a very slow, low pressure, low frequency compression wave. Sound wave travelling
through water is a high frequency short wavelength compression wave that move at about
3,440 miles per hour. Sound in air travels at about 760 miles per hour. Like any wave, in
addition to the speed of the wave, sound has a wave length and sound has a frequency.
The E-2 guitar string creates a sound wave that has a frequency of about 82 cycles per
second. One cycle per second is called one Hertz (Hz). The string vibrating at 82 cycles
per second creates sound of that frequency by alternately compressing through impaction
and then rarefication as the string moves in the alternating directions.
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The amount of energy imparted on the molecules in space is referred to as the amplitude.
The amplitude could also be referred to as volume. It is a measure of the kinetic energy
of the sound wave. High energy sound can noticeably vibrate a still object. Sound can
also increase the thermal energy (heat) in an object that is exposed to sound waves. Heat
is rapid movement of molecules.
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The Speed of Sound

The speed of sound varies dramatically in different materials. Other things that have
varying degrees of effect on the speed of sound are the density of the material, the
temperature of the material, and the elasticity of the material. In any single material the
speed of sound is constant regardless of the frequency of the sound wave.












