K. Christian McGuire-  Primer on Combo Instruments (rough draft)


About Combo Instruments
To start, click on the family of instruments you'd like to know more about.
Guitars (Electric, Acoustic, Classical)

Electric Basses

Amplifiers (Tube and Solid State)

Sound Reinforcement (Mics, Speakers, P.A. Systems)

Percussion (5-piece drums, cymbals)

You'll also find information on accessories and cleaning tips to make your music-making adventure easier and more fun.
Guitars

Acoustics
The modern acoustic guitar has evolved through the years to meet musicians’ changing needs. The modern guitar is much larger and louder than the original instruments that inspired them. There are two basic types – Steel String Acoustic and Nylon String Classic. Both are usually used for specific playing styles and types of music.

Steel String Guitars
The traditional steel string acoustic (also known as a Dreadnought, or Folk guitar) has a large, bell-shaped body. It usually has six strings, although the twelve-string type is also popular. It is basically made up of a soundboard and hollow body (or soundbox) with an attached neck, across which the strings are stretched. Plucking or strumming the strings generates the sound. The vibration of the string is transferred into the soundboard (the guitar’s top) through the bridge and amplified by the soundbox.

The top, back, and sides are made of different types of wood, each having unique tonal characteristics. The back and sides often are made of mahogany or rosewood while the top is usually spruce or cedar. 

Most often better quality guitars will use a solid spruce top. This creates a richer sounding tone which tends to get better sounding the more often it is played. Some guitars also feature solid woods for the back and sides of the guitar with slightly less impact upon the tone. 

Solid woods are susceptible to temperature and humidity changes and should be handled with care.  If the temperature gets too cold and the air becomes too dry, the wood of the guitar will shrink and eventually crack.  While this does not normally adversely affect the tone of the guitar, it should be taken to a qualified repair technician or luthier for immediate service.   Generally by keeping the guitar between 35-55% humidity and approximately 70 degrees Fahrenheit one should never have a problem with their instrument.

The growing scarcity of quality tonewoods has urged many manufacturers to make guitars of laminated wood (multiple layers of compressed wood, i.e. “plywood”). This has some impact on the tone, but it does make for a more durable, less expensive guitar.  The trade off is that the guitar does not usually get better sounding with age and in a span of about 20 years, the layers become susceptible to separation which leads to an unplayable guitar.

The neck of the acoustic guitar is usually made of mahogany. The fretted fingerboard is most often made of rosewood or, on very expensive guitars, ebony. On the steel string acoustic the neck is usually attached to the body at the fourteenth fret. Some acoustics feature a ‘cutaway’ area allowing the player to reach the higher frets. 

Because of the tremendous stress of the strings when tuned to pitch, the neck can ‘bow’ (as in ‘bow and arrow’) forward, causing the strings to raise uncomfortably high. To counteract this, most acoustics feature an adjustable truss rod which can straighten the neck and bring the strings closer for more comfortable action.

Steel string acoustic guitars are used for a wide range of music styles including blues, country, rock, folk, and others. Its volume and tone suits well for rhythm or solo performers.

Nylon String Guitars (i.e. Classical Guitars)
The nylon string classical guitar is made of typically the same materials as the steel string, with certain noticeable differences.

The classic style guitar has a smaller, more curved body than that of the steel string. The neck is wider making it more suitable to playing without a pick, (i.e. fingerstyle playing).  The strings are tied to the bridge on the body of the guitar and attached to the tuning machines in the slotted headstock.  The strings are plucked individually with less emphasis on strumming.

The neck is usually made of mahogany, with a rosewood or ebony fretboard. It is attached to the body at the twelfth fret.

The strings, which used to be made of gut, are now made of the more consistent nylon material. The three lower-sounding strings are made of strands of nylon with a metal wrapping, often silver. These strings are feel softer on the fingers because they have about 100 lbs less combined tension than the steel string acoustics.  The overall sound is much quieter and mellow than the steel string acoustic. This makes the classic an excellent choice for many beginners.

The nylon string classical guitar is most often used for classical music, but is also regularly used in Flamenco or Spanish music and other fingerstyle forms.

Woods and Construction
Over the years many different types of wood have been used on acoustics to find the right combination of tonal quality and sound projection.

Spruce—Most acoustics feature spruce soundboards. It is light-colored with a straight grained pattern. Spruce has a well-balanced tone across the low and high frequencies. North American Sitka and European spruce are most commonly used, Adirondack is reserved for expensive custom made guitars.

Cedar—Also popular for soundboards, cedar has a slightly darker sound with an accent on the mid-range. It is slightly orange in appearance with close straight grain.  Cedar also produces less ‘sustain’ than spruce and therefore is ideal for Flamenco style classical guitars. 

Maple—Very light colored in appearance with more variations in grain and figuring, maple is usually used for the sides and backs of acoustics. Because it is a very hard wood it is often used for the neck. It is rarely used for the soundboard on then only on laminated top guitars, lending a very bright tone.

Rosewood—Very desirable for the back and sides of acoustics, rosewood is richly patterned with many shades of browns and reds (check out the Martin D-28, D-35, D-45). It provides a rich, deep tone. It is also commonly used for the bridge and fingerboard of the acoustic. Most sources for rosewood are imports from India and Africa. Brazilian Rosewood, although highly prized, has may trade restrictions and is reserved only for the most expensive guitars.

Mahogany—Usually dark reddish-brown in color, mahogany lends a rich middle range tone suitable for a guitar’s sides and back (as in the Martin D-18). It is becoming popular for use as a soundboard (The martin D-15 and OOO-15 or the vintage Martin OO-17), making for a rich, bass-enhanced tone. It is one of the most common woods used for the neck. Most mahogany comes from Honduras, with variants coming from Africa and the Philippines.

Ebony—Used in finer guitars, ebony is very hard and dense, making it ideal for fingerboards and, occasionally, bridges. Ebony is solid black and very finely grained.  Most ebony is not naturally black usually deep brown with white stripes so it has been customary to dye it black.  Sometimes manufacturers might substitute grenadilla (another hard wood used in clarinets) for ebony
Electrics
The modern electric guitar grew from the desire by musicians for a louder instrument. The solid-body electric is made from usually one or two pieces of hardwood with a neck joined and strings stretched across its length. The electromagnetic transducer (aka. “pickup”) is the heart of the instrument and is what makes it unique from other guitars.

When first invented, guitarists began installing the pick-up in their acoustic instruments. Although this helped to make it louder, it created a whole new set of problems, especially feedback when played at high volume.

The solution for this was to develop a solid-body instrument with a neck attached and strings stretched across its length. The pickup responds to the vibration of the all-metal strings, changing the sound into electricity. The solid wood body, being less resonant than a hollow body guitar creates considerably less feedback when amplified.

There are many arguments as to the types of woods that make for a better sounding instrument. Some use one or two pieces of hardwood such as ash or poplar, while others use a combination of woods like maple and mahogany to make a specific tone. The density of the different types of wood has an effect on the way the guitar resonates.

Another source of debate is the method of joining the neck to the body. The question is how to produce the most sustain, the length of time the string vibrates. The original method was a glued-in set-neck similar to traditional acoustics and violins. The most popular alternative to this is a bolted-on neck, usually attached with four large screws through the guitar’s body. Because this has less wood to wood contact with the body it has somewhat less sustain. It is usually less expensive to make them this way. Another, less common way is actually one length of wood from end to end, called a neck-through body. This creates a good amount of sustain, because the strings are attached at both ends to one piece of wood, but is a little more costly to produce.

The method of joining the neck to the body is a source of debate. Different methods affect the amount of sustain, or the length of time the string vibrates. Popular options are the set neck and the bolt-on neck, which vary by manufacturer and model.

The most important contributor to the tone of the electric guitar is the pickup. Over the years many styles of pickups have been made. It is made up, basically, of a magnet with copper wiring wrapped around it. The type and size of magnet, the thickness of the wire and the number of times it is wrapped around the coil determine the differences.

Single Coil Pickup—(Found on most Fenders) This is made up of a magnet surrounded by copper wire. Six pole-pieces are installed in a bobbin, wrapped with the wire. These pole-pieces correspond to each of the guitar’s strings. A single coil pickup is usually a little bright sounding. 

Humbucker Pickup—(Found on most Gibsons and Gretschs) This pickup cancels the sometimes-annoying hum generated by a single coil pickup (i.e. it bucks the hum). It is made up of two coils magnetically opposite each other. Because of its size, a humbucking pickup is usually louder and somewhat darker-sounding than a single coil.

Lipstick Tube Pickup – Found on Danelectros

Blade Pickup

Lace Sensor Pickup

Electric Bass
The Electric Bass also referred to as the bass guitar first became widely used during the 1950’s.  It arose out of a need for bassists to be heard over guitar amplifiers during the growing musical movement known as Rock and Roll.

Although first viewed as a sort of novelty there are many features which have helped contribute to this instruments popularity over that of an Upright Bass.   The smaller size makes it easier for traveling and playing.  The solid wood construction of most basses also means less risk of damage when traveling from gig to gig.  Since most electric basses have frets (metal place markers which divide the neck into ½ steps) it is easier for guitarists to double on the bass when no bass player is available. 

The role of the electric bass is usually the same as the upright but its construction has more in common with the electric guitar.  The electric bass stands apart from the electric guitar in that it is usually about ten inches longer and only has four strings which are tuned an octave lower than the guitar.

Today, Electric Basses come in all shapes and sizes and are found playing a role in all styles of music.  Many models come in 5 and 6 string versions and since the 1970’s the electric fretless bass has risen in popularity, especially in Jazz. 

Pick-ups
Like the Electric Guitar, the Electric Bass relies on an electronic transducer commonly referred to as a pick-up to convert the vibration of the string to electrical energy which is then converted back into acoustical energy by the amplifier to produce the sound we hear.  The two most common pick-ups for electric bass are called the Single Coil and the Split Coil.

Traditionally the Single Coil pick-up is really just an electron magnet.  (i.e. a magnetic object, called a pole-piece, with a thin copper wire wrapped around it many times.)  The most common Bass Single Coil Pick-up will have two pole pieces per string seated in a “bobbin” which holds them in place on either side of the string.  The copper wire is then wrapped around the bobbin then wired to the volume and tone control knobs which in turn are wired to the ¼ inch output jack.  (Found on the Fender Jazz Bass)

The Split Coil pick-up consists of two bobbins, one for the top two strings, the other for the bottom two.  The wire surrounding each bobbin is then wired out of phase with the each other to help eliminate any hum caused by AM radio, florescent lights, micro-wave ovens, etc. which might also be picked up.  (found on the Fender Precission Bass (or P-Bass) after 1957)

Some basses also use humbuckers.

Accessories
Bass Strings
Nickel Plated Steel - These are by far the most common strings used by bassists.  The steel offers a highly magnetic quality which produces a bright sound, while the nickel plating provides a smoother string surface 

Stainless Steel
Round-wound

Flat-wound

Instrument Cables - Instrument cables are used to connect the electric instrument to the amplifier.  They come in a variety of lengths with a ¼ inch plug on both ends.  The cable itself is shielded to prevent unwanted electrical disturbances which also become amplified from interfering with the instruments signal .  Because the shielding causes electrical resistance (measured in Ohms), instrument cables cannot be used as speaker cables (cables which connect an amplifier to a speaker cabinet).

Cases

Polish

Amplifiers

On an acoustic guitar, the method of producing and projecting the sound take place within the guitar itself through the vibration of the soundboard (guitar top).

With an electric guitar, the guitar is still used to produce the sound, but it is the amplifier which is used to carry the electrical signal to the speaker to get the sound we hear.  The speaker itself is likened to the soundboard of an acoustic guitar.  It is through its vibration that the vibration of the string is transfered into the acoustical energy (the sound) we hear.

In this regard, amplifiers are considered the “other half” of an electric instrument.

The Combo Amplifier is by far the most common.  It is actually a combination of a Speaker Cabinet, a Power Amplifier, and a Pre-Amplifier.

On a Combo Amp, the Speaker Cabinet is the enclosure which contains the speaker, the power amplifier, and the pre-amplifier.  On larger non-combo Amplifiers, the Speaker cabinet is used to contain only the speaker(s) while the power and pre-amplifiers are combined in a unit commonly referred to as the “Head”. 

The Speaker Cabinet normally contains only the speaker(s).  The most commonly used speaker sizes for an electric instrument are 8”,10”,12”,15”,18”.  Generally the larger the speaker the deeper the tone and the smaller the speaker the quicker the response (i.e. a player who wants to sound clean while playing very fast will often opt for the smaller speaker sizes over the larger ones).

The Pre-amplifier (pre-amp) takes the signal from the electric instrument and tailors the sound through the use of equalization, and other effects which might be offered on a particular model.  The pre-amp is fairly easy to identify as it contains all of the controls (except one) on the front of an amplifier (i.e. treble, middle, bass, gain or pre, reverb, graphic equalizers, etc.).

The Power Amp is designated on the front of the amplifier by the Volume control (sometimes seen as Master, Post, or Master Volume).  The power amp is really the meat and potatoes of any amplification system.  It determines just how loud the overall sound will be.  The “loudness” of an amplifier is measured in Watts.  The more Watts the louder the amp.  Common wattages for practice guitar amplifiers range from 10-30 watts.  Common stage for a guitar usually begin at 25 and go up to 130 watts.  

Electric bass amplifiers require about twice as much power to compete with the sound produced by a guitar due to the fact that basses are tuned an octave lower.  For bass, anything 25 watts or under is a personal practice amp.  Bassists require at least a 50 watt amplifier to be heard over the drums.  

Sure there are more powerful amps one can use, but as a matter of practicality they aren’t necessary because it makes it very difficult for a sound engineer to balance out the overall sound of the group performing.  The band only needs amps loud enough to hear each other on stage, the Sound Engineer with mike those amps, drums, and run a Direct Input for the bass and control the sound balance for the room through the clubs Sound Reinforcement system.

Smaller combo amps often have an open back cabinet, allowing a more resonant sound and making it seem a little louder. Larger speaker cabinets are usually sealed, providing more focused projection and better bass response.

Differences in Guitar, Bass, Keyboard Amps, Acoustic Amps.  

As guitar players began increasing their volume, the amplifiers would clip and distort. At first this was undesirable, but more and more guitarists liked the sound it made and amp-makers looked for ways of making their amps distort easier. Most modern guitar amps feature this as an option by offering two volume controls.  

The “Pre” or “Gain” control determines the output volume of the pre-amp.  While the “Master” or “Volume” control of the power amp determines the overall output of the amplified signal.  By turning the Gain control to a higher level than the Volume control the signal becomes overdriven.  This results in a distorted sound.   

Another popular sound effect is spring reverb. Originally developed to make organs richer sounding, manufacturers began installing it in guitar amps by the late fifties. It gained popularity in the sixties by surf bands. Reverb can enhance the sound of the guitar, making it sound as if it is being played in a large room or hall.

The main differences between an amplifier designed for guitar and amplifiers designed for basses and keyboards is that the guitar amplifier has an equalizer centered around the frequency range of the guitar.  The speakers for a guitar amp are also designed to provide better distortion and it usually comes with more features on the pre-amp.

Bass amps and keyboard amps are designed to produce a cleaner or unaltered signal.  The speakers are more durable as the lower frequencies produced by both have the potential to destroy a guitar speaker.  The equalizer for these amps are centered around the most usable range of the instrument as well.  

Acoustic guitar amplifiers are also designed with more durable speakers to help replicate the natural acoustic qualities of the guitar.  They also have a notch filter to help eliminate feedback.  These amps often contain an input for a microphone which accounts for their rise in popularity among solo acoustic guitarist/singers. 

Tube vs. Solid-State
Originally, amplifiers were powered by vacuum tubes, referred to as valves in the U.K. The size and type of the power tubes effects the total volume and tone the amp will have (6L6 and EL84 are common sizes for the power amp wheras the 12AX7 is the most common pre-amp tube).  Tubes have a warmer, fuller tone than solid state amplifiers, however they normally require more maintenance as the tubes need periodic replacement.  

In the never-ending search for efficiency, tubes gave way to the invention of the transistor. This allowed for less expensive construction of amplifiers (solid-state amps). The transistor works in a similar way to the vacuum tube in the way it transfers electricity. Over time, however, many guitarists felt that the amp didn’t react in the same way as the tubes did. The amps just sounded sort of lifeless.  This is because tube amps are analog and cover the full frequency spectrum.  Solid state amps act more digitally by “sampling frequencies.”  Because of this, a general rule is that a 30 watt Tube amplifier will sound as loud as a 60-90 watt solid state amp. 

Amplifier manufacturers have worked for years to make a better, more tube-like sound. Modern solid state amps have a more sensitive feel and response than before. Tube amps are still available for the discriminating player with deeper pockets, and many companies also offer hybrid amps, combining a tube preamp with a solid-state power amp. (or rarely as in the case of the 1974 Peavey Classic, a solid state pre-amp with a tube power amp)

Warranty and Repair
One of the most important considerations when buying an instrument is service. You should, of course, be able to try an instrument out and be satisfied that it plays well and fits your needs, but what happens if, after a while, something needs to be fixed? Musical instruments of all types need regular care and maintenance as well as periodic adjustments.

Schmitt Music has excellent repair services at most of its locations. Some of the highest qualified technicians are available for all your repair needs. From simply restringing a guitar or cleaning a trumpet to completely rebuilding an oboe, most repair situations are well within our expertise.

Many manufacturers now include a warranty when purchasing a new instrument as proof of their commitment to quality. Our Warranty Repair Department can quickly determine a situation and repair or replace an item with usually little or no cost to the consumer.

With our popular Trial Purchase program, we have on optional Maintenance Agreement, at a low monthly cost. When purchasing a new upper-line band or orchestra instrument through Schmitt’s, we include a 15-month Maintenance Agreement at no charge. These Maintenance Agreements will help tremendously for regular adjustments and maintenance and for those unforeseen accidents, which could otherwise be very costly.

