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Adaptation: A modification of an organism or its parts that makes the organism more fit for existence under the conditions of its environment.

Amplifier: An electronic device used to increase the strength of the signal fed into it.
Beat: is an interference between two sounds of slightly different frequencies, perceived as periodic variations in volume whose rate is the difference between the two frequencies.
Communication: The successful transmission of information through a common system of symbols, signs, behavior, speech, writing, and/or signals.

Conductor: A material capable of transmitting energy (e.g., heat, sound, electricity).

Constraint: A limit to the design process. Constraints may be such things as appearance, funding, space materials, or human capabilities.

Construction: The systematic act or process of building, erecting, or constructing buildings, roads, or other structures.
Decibel: (dB) is a logarithmic unit that indicates the ratio of a physical quantity (usually power or intensity) relative to a specified or implied reference level. A ratio in decibels is ten times the logarithm to base 10 of the ratio of two power quantities. A decibel is one tenth of a bel, a seldom-used unit named in honor of Alexander Graham Bell.

The decibel is used for a wide variety of measurements in science and engineering, most prominently in acoustics, electronics, and control theory. In electronics, the gains of amplifiers, attenuation of signals, and signal-to-noise ratios are often expressed in decibels. The decibel confers a number of advantages, such as the ability to conveniently represent very large or small numbers, and the ability to carry out multiplication of ratios by simple addition and subtraction.

Design: An iterative decision-making process that produces plans by which resources are converted into products or systems that meet human needs and/or wants, or that solve problems.

Design brief: A written plan that identifies a problem to be solved, its criteria, and its constraints. The design brief is used to encourage consideration of all aspects of a problem before attempting a solution.

Design process: A systematic problem-solving strategy, with criteria and constraints, used to develop many possible solutions to solve a problem or satisfy human needs and/or wants, and to narrow down the possible solutions to one final choice.
Diddley Bow: is a string instrument of African origin made popular in America, probably developed from instruments found on the Ghana coast of west Africa.

The Diddley bow is rarely heard outside the rural South. Other nicknames for this instrument include "jitterbug" or "one-string", while an ethnomusicologist would formally call it a "monochord zither".
Doppler Effect: (or Doppler shift), named after the Austrian physicist Christian Doppler, who proposed it in 1842 in Prague, is the change in frequency of a wave (or other periodic event) for an observer moving relative to its source. It is commonly heard when a vehicle sounding a siren or horn approaches, passes, and recedes from an observer. The received frequency is higher (compared to the emitted frequency) during the approach, it is identical at the instant of passing by, and it is lower during the recession.

The relative changes in frequency can be explained as follows. When the source of the waves is moving toward the observer, each successive wave crest is emitted from a position closer to the observer than the previous wave. Therefore each wave takes slightly less time to reach the observer than the previous wave. Therefore the time between the arrival of successive wave crests at the observer is reduced, causing an increase in the frequency. While they are travelling, the distance between successive wave fronts is reduced; so the waves "bunch together". Conversely, if the source of waves is moving away from the observer, each wave is emitted from a position farther from the observer than the previous wave, so the arrival time between successive waves is increased, reducing the frequency. The distance between successive wave fronts is increased, so the waves "spread out".

Electric circuit: The complete path of an electric current, usually including the source of electric energy.

Electric current: A flow of electric charge (electrons).

Energy: The capacity for doing work.

Engineer: A person who is trained in and uses technological and scientific knowledge to solve practical problems.

Engineering: A profession involving the knowledge of mathematical and natural sciences (biological and physical) gained by study, experience, and practice, applied with judgment and creativity to develop ways to utilize the materials and forces of nature for the benefit of human-kind; work performed by an engineer.

Engineering design: The systematic and creative application of scientific and mathematical principles to practical ends, such as the design, manufacture, and operation of efficient and economical structures, machines, processes, and systems.
Engineering design process: is the formulation of a plan to help an engineer build a product with a specified performance goal. This process involves a number of steps, and parts of the process may need to be repeated many times before production of a final product can begin….component, or process to meet desired needs. It is a decision making process (often iterative) in which the basic sciences, mathematics, and engineering sciences are applied to convert resources optimally to meet a stated objective. Among the fundamental elements of the design process are the establishment of objectives and criteria, synthesis, analysis, construction, testing and evaluation.
Feedback: is a process in which information about the past or the present influences the same phenomenon in the present or future. As part of a chain of cause-and-effect that forms a circuit or loop, the event is said to "feed back" into itself.

Feedback is also a synonym for:








"...'feedback' exists between two parts when each affects the other.

Force: An agency or influence that, if applied to a free body, results chiefly in an acceleration of the body and sometimes in elastic deformation or other effects.
Fret:  is a raised element on the neck of a stringed instrument. Frets usually extend across the full width of the neck. On most modern western fretted instruments, frets are metal strips inserted into the fingerboard. On some historical instruments and non-European instruments, frets are made of pieces of string tied around the neck.

Frets divide the neck into fixed segments at intervals related to a musical framework. On instruments such as guitars, each fret represents one semitone in the standard western system where one octave is divided into twelve semitones.
Guitar: is a string instrument of the chordophone family constructed from wood and strung with either nylon or steel strings. The modern guitar was preceded by the lute, vihuela, four-course renaissance guitar and five-course baroque guitar, all of which contributed to the development of the modern six-string instrument.

There are three main types of modern acoustic guitar: the classical guitar (nylon-string guitar), the steel-string acoustic guitar, and the archtop guitar. The tone of an acoustic guitar is produced by the vibration of the strings, which is amplified by the body of the guitar, which acts as a resonating chamber. The classical guitar is often played as a solo instrument using a comprehensive fingerpicking technique.

Electric guitars, introduced in the 1930s, use an amplifier that can electronically manipulate and shape the tone. Early amplified guitars employed a hollow body, but a solid body was eventually found more suitable, as it was less prone to feedback




 HYPERLINK "http://en.wikipedia.org/wiki/File:Electric_guitar_parts.jpg" 
[image: image3.jpg]




1. Headstock
2. Nut
3. Machine heads (or pegheads, tuning keys, tuning machines, tuners)

4. Frets
5. Truss rod
6. Inlays
7. Neck
8. Heel (acoustic) Neckjoint (electric)

9. Body
10. Pickups
11. Electronics
12. Bridge
13. Pickguard
14. Back

15. Soundboard (top)

16. Body sides (ribs)

17. Sound hole, with Rosette inlay

18. Strings
19. Saddle
20. Fretboard (or Fingerboard)

Humbucking pickup: or humbucker is a type of electric guitar pickup that uses two coils to "buck the hum" (or cancel out the interference), induced by the alternating current in single coil pickups. Most pickups use magnets to produce a magnetic field around the strings, and induce an electrical current in the coils as the strings vibrate (a notable exception is the piezoelectric pickup). Humbuckers work by pairing a coil with the north poles of its magnets oriented "up", (or toward the strings), with a coil which has the south pole of its magnets oriented up. By connecting the coils in series and out of phase, the interference is significantly reduced via phase cancellation.
Faraday's law of induction is a basic law of electromagnetism predicting how a magnetic field will interact with an electric circuit to produce an electromotive force (EMF). It is the fundamental operating principle of transformers, inductors, and many types of electrical motors, generators and solenoids. The induced voltage in a coil of wire is proportional to the product of the number of loops and the rate at wich the magnetic field changes within those loops.
Insulator: A material that is a poor conductor of electricity, heat, or sound.
Interference: is a phenomenon in which two waves superimpose to form a resultant wave of greater or lower amplitude. Interference usually refers to the interaction of waves that are correlated or coherent with each other, either because they come from the same source or because they have the same or nearly the same frequency. Interference effects can be observed with all types of waves, for example, light, radio, acoustic, and surface water waves.
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Longitudinal waves: also known as "l-waves", are waves whose direction of vibration is the same as their direction of travel, meaning that the movement of the medium is in the same direction as, or the opposite direction to, the motion of the wave. Mechanical longitudinal waves are also called compressional waves or compression waves, because they produce compression and rarefaction when traveling through a medium. Longitudinal waves include sound waves (vibrations in pressure, particle displacement, and particle velocity propagated in an elastic medium) and seismic P-waves (created by earthquakes and explosions). In longitudinal waves, the displacement of the medium is parallel to the propagation of the wave. A wave along the length of a stretched Slinky toy, where the distance between coils increases and decreases, is a good visualization. Sound waves in air are longitudinal, pressure waves.
Mach: is the speed of sound and the distance travelled during a unit of time by a sound wave propagating through an elastic medium. In dry air at 20 °C (68 °F), the speed of sound is 343.2 metres per second (1,126 ft/s). This is 1,236 kilometres per hour (768 mph), or about one kilometer in three seconds or approximately one mile in five seconds.

Machine: A device with fixed and moving parts that modifies mechanical energy in order to do work.

Magnet: An object that can attract certain metals, such as iron and nickel. It can also attract or repel another magnet, or the mineral lodestone. All magnets have a north-seeking pole and a south-seeking pole.
Magnetic field: Magnets and wires carrying electric current have a magnetic field. Magnetic fields interact to produce a force of attraction or repulsion.

Manufacturing: The process of making a raw material into a finished product, especially in large quantities.

Material: The tangible substance (chemical, biological, or mixed) that goes into the makeup of a physical object. One of the basic resources used in a technological system.

Medium: A substance regarded as the means of transmission for a force or effect.
Natural frequency: The frequency or frequencies at which an object tends to vibrate with when hit, struck, plucked, strummed or somehow disturbed is known as the natural frequency of the object.
Natural material: Material found in nature, such as wood, stone, gases, and clay.
Node: is a point along a standing wave where the wave has minimum amplitude. For instance, in a vibrating guitar string, the ends of the string are nodes. By changing the position of the end node through frets, the guitarist changes the effective length of the vibrating string and thereby the note played. The opposite of a node is an anti-node, a point where the amplitude of the standing wave is a maximum. These occur midway between the nodes.

Percussion instrument: is a musical instrument that is sounded by being struck or scraped by a beater (including attached or enclosed beaters or rattles), or struck, scraped or rubbed by hand, or struck against another similar instrument. The percussion family is believed to include the oldest musical instruments, following the human voice. 

The percussion section of an orchestra, however, traditionally contains in addition many instruments that are not, strictly speaking, percussion, such as whistles and sirens. On the other hand, keyboard instruments such as the celesta are not normally part of the percussion section, but keyboard percussion instruments (which do not have keyboards) are included.

Percussion instruments are most commonly divided into two classes: Pitched percussion instruments, which produce notes with an identifiable pitch, and unpitched percussion instruments, which produce notes without an identifiable pitch.

Piezoelectricity: is the electric charge that accumulates in certain solid materials (notably crystals, certain ceramics, and biological matter such as bone, DNA and various proteins) in response to applied mechanical stress. The word piezoelectricity means electricity resulting from pressure. It is derived from the Greek piezo or piezein (πιέζειν), which means to squeeze or press, and electric or electron (ήλεκτρον), which stands for amber, an ancient source of electric charge. Piezoelectricity was discovered in 1880 by French physicists Jacques and Pierre Curie.

The piezoelectric effect is understood as the linear electromechanical interaction between the mechanical and the electrical state in crystalline materials with no inversion symmetry. The piezoelectric effect is a reversible process in that materials exhibiting the direct piezoelectric effect (the internal generation of electrical charge resulting from an applied mechanical force) also exhibit the reverse piezoelectric effect (the internal generation of a mechanical strain resulting from an applied electrical field). For example, lead zirconate titanate crystals will generate measurable piezoelectricity when their static structure is deformed by about 0.1% of the original dimension. Conversely, those same crystals will change about 0.1% of their static dimension when an external electric field is applied to the material. The inverse piezoelectric effect is used in production of ultrasonic sound waves. [image: image5.jpg]



Piezo Speakers and Piezo Contact Microphones use the Piezoelectricity and it is found in useful applications such as the production and detection of sound, generation of high voltages, electronic frequency generation, microbalances. 
focusing of optical assemblies. It is also the basis of a number of scientific instrumental techniques 
with atomic resolution, the scanning probe microscopies such as STM, AFM, MTA, SNOM, etc., and everyday uses such as acting as the ignition source for  lighters and push-start propane barbecues.

Pickup: Any device that changes vibrations of a soundboard or strings into an electrical signal. The most common pickups are magnetic and piezoelectric.

Pitch: The property of a sound, and especially a musical tone, that is determined by the frequency of the waves producing it: highness or lowness of sound.

Process: Human activities used to create, invent, design, transform, produce, control, maintain, and use products or systems systematic sequence of actions that combines resources to produce an output.

Property: A characteristic, attribute, or trait of an object.

Prototype: A full-scale working model used to test a design concept by making actual observations and necessary adjustments possible.

Reflection: The return of light or sound waves from a surface.

Refraction :Deflection from a straight path undergone by a light ray or energy wave in passing obliquely from one medium into another (e.g., from air into glass), in which its velocity changes.
Resonance is the tendency of a system to oscillate with greater amplitude at some frequencies than at others. Frequencies at which the response amplitude is a relative maximum are known as the system's resonant frequencies, or resonance frequencies. At these frequencies, even small periodic driving forces can produce large amplitude oscillations, because the system stores vibrational energy.

Resource: In a technological system, the basic technological resources are energy, capital, information, machines and tools, materials, people, and time.

Sketch: A rough drawing that represents the main features of an object or scene that is often made as a preliminary study.

Sound: A kind of energy contained in vibrating matter. Sound travels through solids, liquids, and gases. The eardrums convert this vibration energy into signals that travel along nerves to the brain, which interprets them as voices, music, noise, etc.
 
Standing wave: also known as a stationary wave – is a wave that remains in a constant position.







Synthetic material:  Material that is not found in nature (e.g., glass, concrete, plastics).

System: A group of interacting, interrelated, or interdependent elements or parts that function together as a whole to accomplish a goal.

Technology: Human innovation in action that involves generating knowledge and processes to develop systems that solve problems and extend human capabilities. The innovation, change, or modification of the natural environment to satisfy perceived human needs and/or wants.

Technology education: The study of technology, which provides an opportunity for students to learn about the processes and knowledge related to technology that are needed to solve problems and extend human capabilities
Texture: The nature of the surface of an object, especially as described by the sense of touch, but excluding temperature. Textures include rough, smooth, feathery, sharp, greasy, metallic, and silky.
Transducer: A device that converts variations in a physical quantity, such as pressure or brightness, into an electrical signal, or vice versa.

Transverse wave: is a moving wave that consists of oscillations occurring perpendicular (or right angled) to the direction of energy transfer. If a transverse wave is moving in the positive x-direction, its oscillations are in up and down directions that lie in the y–z plane. Light is an example of a transverse wave. For transverse waves in matter the displacement of the medium is perpendicular to the direction of propagation of the wave. A ripple in a pond and a wave on a string are easily visualized as transverse waves.

Vibration is a mechanical phenomenon whereby oscillations occur about an equilibrium point. The oscillations may be periodic such as the motion of a pendulum or random such as the movement of a tire on a gravel road.

Vibration is occasionally "desirable". For example the motion of a tuning fork, the reed in a woodwind instrument or harmonica, or mobile phones or the cone of a loudspeaker is desirable vibration, necessary for the correct functioning of the various devices.

More often, vibration is undesirable, wasting energy and creating unwanted sound – noise. For example, the vibrational motions of engines, electric motors, or any mechanical device in operation are typically unwanted. Such vibrations can be caused by imbalances in the rotating parts, uneven friction, the meshing of gear teeth, etc. 

Wave: is a disturbance or oscillation that travels through space and matter, accompanied by a transfer of energy. Wave motion transfers energy from one point to another, often with no permanent displacement of the particles of the medium—that is, with little or no associated mass transport. They consist, instead, of oscillations or vibrations around almost fixed locations. Waves are described by a wave equation which sets out how the disturbance proceeds over time. The mathematical form of this equation varies depending on the type of wave.
Two opposing waves combine to form a standing wave.


This phenomenon can occur because the medium is moving in the opposite direction to the wave, or it can arise in a stationary medium as a result of � HYPERLINK "http://en.wikipedia.org/wiki/Interference_%28wave_propagation%29" \o "Interference (wave propagation)" �interference� between two waves traveling in opposite directions. In the second case, for waves of equal � HYPERLINK "http://en.wikipedia.org/wiki/Amplitude" \o "Amplitude" �amplitude� traveling in opposing directions, there is on � HYPERLINK "http://en.wikipedia.org/wiki/Average" \o "Average" �average� no net � HYPERLINK "http://en.wikipedia.org/wiki/Flux" \l "Transport_phenomena" \o "Flux" �propagation of energy�.











