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Contemporary Orchestration

Contemporary Orchestration: A Practical Guide to Instruments, Ensembles, and Musicians teaches students how to orchestrate for a wide variety of instruments, ensembles, and genres, while preparing them for various real-world professional settings ranging from the concert hall to the recording studio. It integrates instrument characteristics, technique, and performativity with professional and practical considerations.

Beginning with practical problem solving, the book outlines issues that need to be addressed before beginning the orchestration process. A section on score preparation offers a guide to preparing concert scores, transposed scores, condensed scores, recording-studio scores, and hybrid scores. Addressing both contemporary and traditional instruments and ensembles, it demonstrates how to prepare scores and parts for both acoustic and recording-studio environments, how to incorporate and notate world music instruments in a western European orchestral setting, how to incorporate and notate jazz and pop elements, and how to score for musical theater.

Features


	Practical Considerations: Practical suggestions for choosing a work to orchestrate, and what to avoid when writing for each instrument.

	In the Profession: A guide to the courtesies, considerations, and expectations in the professional environment.

	Building the Score: Step-by-step procedures for orchestrating a variety of ensembles and genres.

	Scoring Examples: Multiple scoring examples for each instrument and ensemble.

	Suggested Exercises: Orchestration exercises that use problem- solving techniques to review and reinforce chapter material.

	Companion Website: Video resources and discussion of additional instruments and ensembles.



RJ Miller has composed, orchestrated, arranged, conducted and/or produced recordings with the London Philharmonic and the St. Petersburg Philharmonic, and for such films as the digital re-release of the original The Last of the Mohicans and The Lost World. His credits appear on over 300 CDs, videos, film, and television productions. His courses at the Metropolitan State University of Denver include Arranging and Orchestration, Arranging for Music Educators, and Scoring for Film and Television.
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Preface

I have always found that a practical approach to orchestration yields the most favorable results. An extensive knowledge of scoring techniques and instrument capabilities, tempered with common sense, empowers one to produce superior orchestrations that will be enjoyed by both the audience and the performers. Creating each part within an orchestration through the “eyes of a player” ensures that every part within the orchestration is playable, logical, and idiomatic of the instrument. In other words, to achieve the best result when writing a trumpet part, think like a trumpet player; when writing a violin part, think like a violinist, and so on. Using this approach will produce an orchestration where all parts work well both individually and as an ensemble. The overall effect is an orchestration that flows well, reads well, performs well, and requires less rehearsal time and less individual practice time. In the professional world, time quite literally is money. The more effort and attention to detail the orchestrator expends during the creation of a work, the lesser the amount of time that could potentially be wasted during the rehearsal or in the studio.

Having begun my professional career as a player, I had numerous occasions to encounter studio parts that were obviously written by orchestrators with little or no understanding of my instrument. On one hand, that was incredibly sad; on the other hand, it was fortuitous as my professional writing career actually began by re-writing these types of parts so that recording sessions could proceed as scheduled. It was this experience of trying to sight-read non-idiomatic, illogical parts (while trying to make them sound plausible) that initiated my quest to create a practical orchestration guide.

Reading about an instrument is no substitute for the practical knowledge gained by playing the instrument or seeking the insight of professional players. For well over four decades I have had the good fortune to have worked and interacted with some of the world’s finest musicians, academicians, and studio engineers, and the vast majority of information upon which I base my approach to orchestration is the direct result of conversations with, and the critical input of these learned colleagues. The remainder of the information contained in this text was garnered from listening analytically to performances (both live and recorded), analyzing scores, studying with brilliant academicians, making mistakes, and documenting what worked well and what didn’t work well.


Goals

Contemporary Orchestration began as a series of reference graphics consisting of fingering charts, practical ranges and registers, transpositions, sample scoring examples, and other elements I found useful and pertinent. The text has evolved significantly through the course of teaching university orchestration classes and thereby encountering the needs of the beginning orchestrator. It is my hope that this text will provide the orchestrator with salient information and a practical approach to orchestration that will be of value in both the academic and the professional environment.

The main goal of this text is to prepare the student for the “real world” environment of a professional orchestrator. With the intent to impart an understanding and appreciation that ultimately we, as orchestrators, are writing for musicians, not just for instruments, the text fosters the development of textural creativity, tempered with common sense.



Features

Rarely does a professional orchestrator make a living strictly from scoring for traditional orchestras and/or chamber ensembles. It is far more likely that one will need the ability to score for a vast assortment of instruments and ensembles, in a variety of genres, and for performance environments ranging from the concert hall, to the stage, to the recording studio.

Contemporary Orchestration provides:


	the essential information on instruments and ensembles one would expect to find in a traditional orchestration textbook, combined with information on how to prepare scores and parts for both the concert hall and recording studio environments;

	how to incorporate and notate world music instruments in a western European orchestral setting;

	how to incorporate and notate jazz and pop elements,

	how to score for musical theatre, pedal diagrams and practical glissando combinations for pedal harp, additional instruments, additional ensembles, scoring techniques, genres, international components, professional courtesies, and recording studio considerations. All of which are skills required of an orchestrator in the professional environment;

	over 800 instrument specific graphics, plus 185 musical examples and score excerpts.

	suggested scoring exercises at the end of each chapter;

	“Practical Considerations,” an outline of elements to contemplate when scoring for specific instruments, including “What to Avoid”;

	“Building the Score,” a step-by-step approach to scoring for specific instrumentation;

	access to a companion web site containing fingering charts, discussions of additional instruments, discussions of addition ensembles, extensive video content on percussion rudiments, and supplemental suggested scoring exercises.





Organization

The first three chapters of the text address preliminary elements such the overtone series and its relevance to orchestration, instrumental balances and combinations, notation, standards for scores and parts, and problem solving.

As the text progresses through the instrumental families, the chapters address requisite information on each instrument (The Essentials), professional courtesies, considerations and expectations (In the Profession), problem solving and practical scoring approaches (Building the Score), plus scoring examples and suggested exercises are provided.

Following the chapters on instrumental families, orchestral tutti, wind ensemble/concert band tutti, and musical theater (pit orchestra) scoring is addressed. Practical guidelines for scoring each ensemble are presented (Practical Considerations), followed by problem solving and practical scoring approaches (Building the Score), and scoring examples and suggested exercises are provided.

The text culminates with quick reference guides and suggestions for instrument substitution, listening and analysis, and parting thoughts (including “Seven Traits of a Great Orchestrator”).



To the Instructor

The instructor may consider teaching from this text using a traditional, “teacher-centered” approach, a more contemporary “learner-centered” approach, or a hybrid of these two approaches. No matter the chosen approach, the culture should be cooperative, collaborative, and supportive. Being a good orchestrator is a combination of orchestration skills and the sum of all of one’s musical experiences. As such, active student participation in the learning process is encouraged.

I also encourage instructors to add their personal experiences, both as performers and orchestrators, to the presentation of this material. A collaborative effort (between author and instructor) results in a more balanced, realistic, and personal learning experience for the student.

For every preference, suggestion, and caution I’ve expressed in this text one can find a published example to the contrary. It is not my intent to imply that the methods and techniques presented in this text are the only correct ones. They are not. Presented herein are the approaches I have found to be the most practical, most productive, most concise, and most logical during a professional career spanning more than four decades.

Some reviewers of this text have suggested that I provide examples of poorly scored works to demonstrate the difference between those and well-scored works. I find this a valid suggestion and I have often used this approach in my classroom lectures. However, it simply seemed an unwieldy inclusion for this text. Additionally, there’s always the possible that including such examples would lend a tacit credence to these works.



To the Student

Students are encouraged to transfer knowledge from their current musical understanding and performance experiences to the orchestration environment. When participating in a performance ensemble, one is literally inside the orchestration. Drawing upon that broad experience while studying the specifics presented in this text will give one a more comprehensive perspective on the orchestration process.

Students should strive to “write through the eyes of a player.” For example, when one orchestrates for brass, the parts should lie on the instruments so idiomatically that the musicians assume that the orchestrator is a brass player. By following the guidelines presented in this text, one will embark upon this journey. Accepting and honestly evaluating the critical feedback from one’s players will ensure that one stays on course.



Companion Website: www.routledge.com/cw/miller

It is impossible to cover everything one should know about orchestration in the scope of a few hundred pages. Therefore, supplemental information can be found on the companion website. Addition items include:


	fingering charts for many of the instruments discussed in the text;

	discussions of additional instruments, both common and archaic (with fingering charts included); and

	discussions of addition ensembles, and extensive video content on percussion rudiments.
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An intimate understanding of the potential, the complexities and the response to stimuli of one’s chosen medium is the foundation of artistic expression. For those whose art is music, the chosen medium of expression is sound. As such, an awareness of the characteristics of sound affords one the opportunity to manipulate these attributes to one’s benefit. A skilled orchestrator is mindful of the acoustical implications of every note in the score.


The Physics of Sound

Acoustics is the science of sound and acoustical physics is the mathematical laws governing the properties, production and manipulation of sound. As such, acoustical physics is the scientific basis of music. It both governs and explains the fundamental elements of music, namely:


	The nature of musical sound.

	The overtone series.

	The construction and function of intervals.

	The physical properties of the sound-producing media.



A musical sound is generated by the vibration of an elastic body (something capable of movement), such as a stretched string (string family, harp, selected keyboard instruments), a metal bar or disk (pitched percussion, tuning fork), or an enclosed column of air (wind instruments). A simple vibration is characterized by its frequency (the number of vibrations, or cycles per second, expressed as hertz (Hz)) and its amplitude (the intensity of its vibration, i.e. the height and depth of cycle, as in the movement of a plucked string). These two characteristics are directly related to two basic properties of the resulting sound: pitch and amplitude.

The greater the frequency, the higher the pitch.

The greater the amplitude, the louder the sound.

Utilizing acoustical properties advantageous to the overall resonance of one’s work, while avoiding acoustical properties detrimental to the work, is the goal of every skilled composer, orchestrator and arranger. An intimate understanding of these acoustical properties is critical to achieving that goal.



The Overtone Series

An overtone is an acoustic effect produced by a vibration (tone). Every tone generates a series of ascending, acoustically generated sympathetic vibrations. To the untrained ear, these sympathetic vibrations are not heard distinctly because their intensity (amplitude) is much less than that of the fundamental. Nevertheless, they are extremely important, since they account for the different tone colors (timbre) produced when the same pitch is played on different instruments. (Note: Trained musicians have little difficulty hearing at least some of these overtones.)
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The lowest tone represented above is the fundamental (or first partial). This is the frequency identified by the ear as the pitch of the musical tone. The frequencies of the overtones (upper partials) are multiples of the frequency of the fundamental. This mathematical relationship is governed by specific laws of acoustical physics (some of which were discovered by the Greek philosopher and mathematician Pythagoras), and most commonly expressed as ratios. The intervallic relationships between partials are exactly the same for any given fundamental.

For a given tone, with a frequency of 440 Hz, the frequency of the tone one octave higher in pitch is 880 Hz. Thus, the ratio of these two tones constituting an interval of an octave is 2:1. The ratio of a given interval is calculated based upon the relationship of the partials at the first occurrence of the interval in the overtone series. Calculating the applicable intervallic relationships contained within a major scale would result in the following set of ratios:
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The first occurrence of the interval of a major 2nd resulting in the second note of the ascending major scale is between partials 8 and 9. Since the ratio is representing an increase in frequency it is expressed as 9:8.
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The first occurrence of the interval of a major 3rd is between partials 4 and 5, represented by the ratio 5:4.
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The first occurrence of the interval of a perfect 4th is between partials 3 and 4, represented by the ratio 4:3.
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The first occurrence of the interval of a perfect 5th is between partials 2 and 3, represented by the ratio 3:2.
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The first occurrence of the interval of a major 6th is between partials 3 and 5, represented by the ratio 5:3.
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The first occurrence of the interval of a major 7th resulting in the seventh note of the ascending major scale is between partials 8 and 15, represented by the ratio 15:8. Note: There are occurrences of a major 7th between lower partials in the overtone series, such as between partials 6 and 11, and between partials 7 and 13. However (as implied by the black-notenotation), these intervals are quite out-of-tune and do not result in the 7th degree of the ascending major scale.
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The first occurrence of the interval of a perfect octave is between partials 1 and 2, represented by the ratio 2:1.
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The scoring of a dominant 7th chord requires the inclusion of a minor 7th. The first occurrence of the interval of a minor 7th is between partials 4 and 7, represented by the ratio 7:4.
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These ratios apply directly to the method by which instruments produce different pitches (the length of a string, the position of finger holes, the length of the pipe, etc.). The frequency of a pitch is in inverse proportion to the length of the medium producing the sound. If a vibrating string producing the pitch c’ is 1 foot in length, the length of the string necessary to produce c’’ (ratio 2:1) would be 6 inches, and length of the string necessary for the perfect 5th (3:2) would be 4 inches.

Since, as previously stated, the intervallic relationships between partials are identical for any given fundamental, one might well wonder how the overtone series contributes to the production of different instrumental timbres. Musical instruments actually produce a “composite sound” resulting from the simultaneous sounding of multiple partials at varied amplitudes. The shape, construction, vibrating medium, etc. of the instrument cause certain partials to be accentuated or suppressed. The timbre of an instrument is the result of these varied amplitudes of the generated partials.

The following is a sample of the overtone spectrum (the relative strength of partials) generated by various instruments playing an A–440 at mf.

Flute:
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Oboe:
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B♭ Clarinet:
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Horn:
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B♭ Trumpet:
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Combining instruments will produce a new timbre unlike that of any singular instrument. When combining instruments of different timbres, the intensities of the generated partials are merged, resulting in a new, combined instrumental timbre. The following is the overtone spectrum (the relative strength of partials) generated by the combined texture of a flute and oboe, both playing an A–440 at mf.
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(A new timbre generated by the resultant merged strength of partials.)



Implied Fundamental

Just as for any generated tone a series of sympathetic vibrations are generated above the given pitch, for any generated interval, a series of sympathetic vibrations are generated below until they reach the implied fundamental frequency.

Interval:

First occurrence of the interval

Implied fundamental within the overtone series
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Interval

First occurrence of the interval

Implied fundamental within the overtone series:
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The human ear can perceive an approximate frequency range of 20 Hz to 20,000 Hz. Pitches above 20 kHz simply are not perceivable by the human ear (or mind). Pitches below 20 Hz begin to be perceived as individual pulses or beats. (Point of reference: The lowest A on the piano is 27.5 Hz and the highest C is 4186.01 Hz.) This perception of sound is one of the key considerations when voicing chords within a work. When a scored interval implies a fundamental frequency below the perceptional hearing range of the human ear (brain), the voicing lacks clarity and sounds “muddy.” By insuring that all voicing imply a fundamental within the perceptional hearing range of the human ear (brain), one’s work is aided by the naturally occurring acoustics. The end result is not only clarity in the work, but also a work that sounds fuller and richer due to the enhancement of these naturally occurring acoustics.


Voicing Chords

By taking the lowest voiced interval in a given chord and calculating the implied fundamental, one can insure that the voicings within one’s work generate implied fundamentals within the perceptible hearing range.
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Deleting or Adding Chord Elements

The more dominant (or reinforced) a sympathetic frequency is in the overtone series, the less it is needed in the voicing of the chord. By referencing the overtone series implied by a chord (in both directions), the orchestrator/arranger can determine which chord elements can best be deleted.

When scoring a four-note chord (such as a C7 chord) for four voices in close harmony, all four chord-members may be used. (Note: The implied fundamental is well within the perceptional hearing range.)
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When scoring the same C7 chord for three voices, a chord-member must be deleted. The 3rd of the chord is necessary for the recognition of major or minor tonality, and the 7th is necessary for the recognition of the dominant 7th (and for the voice-leading of the cadence). The 5th of the chord is reinforced throughout the overtone series and will be generated sympathetically. Retaining the root of the chord helps solidify the implied fundamental.


[image: ]

When scoring the same C7 chord for two voices, two chord-members must be deleted. The 3rd of the chord is necessary for the recognition of major or minor tonality, and the 7th is necessary for the recognition of the dominant 7th (and for the voice-leading of the cadence). The 5th of a chord is always one’s first (and most preferable) choice and deleting the root of the chord is the second most preferable choice. Both the root and the 5th of the chord are reinforced throughout the overtone series and will be generated sympathetically. By utilizing the strength of acoustically generated overtones it is possible to voice or at least imply any basic chord with as few as two notes.


[image: ]

In the equal temperament musical world a case could be made that the interval F♭ (the enharmonic spelling of EΩ) to B♭ could result in an implied fundamental of G♭. This is a technically valid argument. However, the lower in the overtone series an interval occurs, the stronger the implication of the fundamental. The first occurrence of the F♭ to B♭ interval in the G♭ overtone series is between partials 7 and 10. The first occurrence of the EΩ to B♭ interval in the C overtone series is between partials 5 and 7. As such, the implication of a C fundamental would be stronger than the implication of a G♭ fundamental.

When adding notes to a chord, one follows a similar process. One should add notes that are predominate within the overtone series, with the exception of doubling the 3rd of the chord. In order of preference, one should first double the root, then the 5th and finally the 7th. Adding non-chord notes and octave reinforcements of the melody will be addressed later in this text.




Instrumental Balances


The art of orchestration demands a beautiful and well-balanced distribution of chords forming the harmonic texture. Moreover, transparence, accuracy and purity in the movement of each part are essential conditions if satisfactory resonance is to be obtained.

(Nikolay Rimsky-Korsakov, Principles of Orchestration)



At soft dynamic levels relatively few balance problems exist between instruments. However, as the dynamic level increases, certain instruments should be doubled (even tripled) to obtain a satisfactory balance within the ensemble.

Approximate Instrumental Balances at Louder Dynamic Levels


	2 flutes (unison)
	balances with 1 clarinet



	2 flutes (unison)
	balances with 1 oboe



	2 flutes (unison in the high register)
	balances with 1 trumpet



	2 flutes (unison in the high register)
	balances with 1 trombone



	3 flutes (unison)
	balances with 1 horn



	2 clarinets (unison)
	balances with 1 horn



	2 oboes (unison)
	balances with 1 horn



	2 bassoons (unison)
	balances with 1 horn



	2 horns (unison)
	balances with 1 trumpet



	2 horns (unison)
	balances with 1 trombone



	2 horns (unison)
	balances with 1 tuba



	4 horns (unison)
	balances with 1 bass trombone (low register)



	1 trumpet
	balances with 1 trombone



	1 trumpet
	balances with 1 tuba



	2 trumpets
	balances with 1 bass trombone (low register)



	2 trombones
	balances with 1 bass trombone (low register)



	2 tubas
	balances with 1 bass trombone (low register)



	2 flutes(unison in the high register)
	balances with 1 string section (1st violins, 2nd violins, viols)



	2 bassoons (unison)
	balances with 1 string section (celli, basses)



	1 trumpet
	balances with 1 string section (1st violins, 2nd violins, viols)



	1 trombone
	balances with 1 string section (1st violins, 2nd violins, viols)



	2 horns
	balances with 1 string section (1st/2nd violins, viols, celli)



	1 bass trombone (low register)
	balances with 2 low string sections (celli and basses)



	1 tuba
	balances with 1 low string section (celli, basses)





At loud dynamic levels, the two loudest instruments in the ensemble are the bass trombone (in the low register) and the piccolo (in the high register).

At a loud dynamic level, sustained passages will overpower staccato parts. Balance between simultaneously occurring sustained and staccato parts can be achieved by marking the sustained parts two, possibly three dynamic levels below that of the staccato parts.

There are a few exceptions, but generally it is difficult, if not impossible for any wind instrument to play softly in the extreme altissimo register.

When orchestrating tutti sections, scoring a complete, well-balanced harmony within each instrumental family (woodwind, brass, strings) has a tendency to produce a satisfactory overall balance within the combined ensemble.

When scoring crescendi and decrescendi, ensemble balances should be calculated based upon the loudest dynamic level.



Instrumental Combinations

As earlier stated, combining instruments of different timbres, the generated overtones are merged resulting in a new combined instrumental timbre. However, combining two instruments of like timbre (2 flutes, 2 oboes, 2 trumpets, etc.) in unison results in a thicker and more powerful sound. Be aware that this combined sound is less capable of expressiveness than that of a singular instrument.


Combining Woodwinds

Combining flute and oboe (in unison) results in a timbre more resonant than the flute timbre and less nasal than that of the oboe. At a soft dynamic, the flute timbre will be slightly more dominant in the low register, while the oboe timbre will be slightly more dominant in the high register.

Combining flute with clarinet (in the middle registers) results in a timbre fuller and rounder than that of the flute, and darker than that of clarinet (due to the accentuated lower harmonics generated by the flute). However, the clarinet timbre will dominate the flute in the high register.

Combining oboe with clarinet produces a uniquely beautiful timbre that seems to accentuate the best qualities of both instruments. Combining clarinet (in unison) with bassoon adds a fullness and richness to the bassoon timbre. However, the bassoon timbre will dominate the clarinet timbre in the clarinet’s weak register (throat tones).



Combining Brass

In general, when combining brass instruments, the timbre of a cylindrical instrument (trumpet, trombone, bass trombone) will dominate the timbre of a conical instrument (cornet, horn, tuba). Combining instruments of like construction (cylindrical or conical) usually requires the doubling to be at the octave rather than in unison, due to the limited overlapping ranges. Combining trumpets with trombones (at the octave) can produce a powerful, majestic sound. Combining horns with tuba (again, at the octave) can produce a mellow, rounded timbre, often haunting, melancholy or thought provoking. Combining cornet with horns can produce a soaring, yet lyrical timbre.



Combining Strings

Combining 1st and 2nd violins results in an increase of richness, resonance and power. However, this combination produces no alteration to the overall timbre.

Combining violins with viols will, once again, result in an increase of richness, resonance and power of sound. However, there will be little noticeable change of color, as the timbre of the violins will dominate the timbre of the viols.

Combining viols with celli produces a rich and full resonance, along with a noticeable increase in presence and power. While the viola timbre is still quite audible, the cello timbre will be the dominant timbre.

Combining violins in unison with celli produces a timbre similar to that of the viols–celli combination. Due to the differences of registers required for this combination to play a unison line (violins in the low register, celli in the high register), the cello timbre will, once again, be the dominant timbre.

While octave doubling of the string bass results in a full and reinforced foundation, unison doubling of the string bass with other members of the string family is neither practical, nor desirable.



Combining Woodwinds with Brass

Combining reeds with brass can produce different effects, depending upon the dynamic level. When reeds are combined with brass at identical dynamic levels, the reeds will soften any brashness of the brass. When soft brass are combined with loud reeds, the brass will add strength and reinforce the color of the reeds.

In general, the timbre of woodwind instruments blends well with that of the brass family. In woodwind–brass combinations, the brass timbre will be predominant, with the woodwind timbre softening and sweetening the color of the brass.

Doubling is accomplished between instruments with common or overlapping registers:


	Trumpet doubled with flute.

	Trumpet doubled with oboe.

	Trumpet doubled with English horn.

	Trumpet doubled with clarinet.

	Horn doubled with clarinet.

	Horn doubled with English horn.

	Horn doubled with bass clarinet.

	Horn doubled with bassoon.

	Trombone doubled with English horn.

	Trombone doubled with bass clarinet.

	Trombone doubled with bassoon.

	Tuba doubled with bassoon.

	Tuba doubled with contrabassoon.





Combining Woodwinds with Strings

The timbre of woodwind instruments blends wonderfully with that of the string family. In woodwind–string combinations, the woodwind timbre causes the string timbre to become more resonant, while the string timbre softens the quality of the woodwinds.

Doubling is best accomplished between instruments with common or overlapping registers:


	Violins doubled with flute.

	Violins doubled with oboe.

	Violins doubled with clarinet.

	Viols doubled with clarinet.

	Viols doubled with English horn.

	Viols doubled with bassoon.

	Celli doubled with clarinet.

	Celli doubled with bass clarinet.

	Celli doubled with bassoon.

	Basses doubled with bass clarinet.

	Basses doubled with bassoon.

	Basses doubled with contrabassoon.





Combining Brass with Strings

The timbres of the brass and string families are so dissimilar that (with one notable exception) the combination does not result in a blended sound. Even when combined, the instruments are perceived as separate, simultaneously occurring timbres. This is not to imply that the combination of brass and strings is not effective, simply that one family has little effect on the timbre of the other. The above-mentioned exception is the combination of horn with celli, which produces a smooth and blended timbre.

Doubling is best accomplished between instruments with common or overlapping registers:


	Trumpet doubled with violins.

	Horns doubled with viols.

	Trombones doubled with celli.

	Tuba doubled with basses.





Combining Woodwinds, Brass and Strings

Though the timbres of the brass and strings families have little effect upon each other, adding woodwinds to the mix imparts a fuller resonance and a more even blend to the ensemble.

Doubling is best accomplished between instruments with common or overlapping registers:


	Violins doubled with flute and trumpet.

	Violins doubled with oboe and trumpet.

	Violins doubled with clarinet and trumpet.

	Viols doubled with clarinet and horn.

	Viols doubled with English horn and horn.

	Viols doubled with bassoon and horn.

	Celli doubled with clarinet and horn.

	Celli doubled with bass clarinet and trombone.

	Celli doubled with bassoon and trombone.

	Basses doubled with bass clarinet and tuba.

	Basses doubled with bassoon and tuba.

	Basses doubled with contrabassoon and tuba.



Which timbre will be the dominant timbre in these combinations is dependent upon the number of instruments employed and the instrumental balances therein (see “Instrumental Balances” above).
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