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Working With the Spectrotone Chart™ Organization This first section covers briefly the organization of the 70th Anniversary Edition of the Spectrotone Chart™. Musical and Technical Communication All instrument ranges and the tone colors within each individual instrumentʼs range are expressed by: • MIDI Note Numbers • Musical pitches (on a modified Grand Staff) • A piano-like keyboard extending the lower range into the Sub Bass (pipe organ) • Hz Frequencies



Thus, the Spectrotone Chart can be used by music creators and engineers to better communicate with one another, even if neither are at ease with musical notation, and also by producer/directors needing a common language to communicate with composers. Instrument Ranges The 70th Anniversary Edition of the Spectrotone Chart has updated the ranges from the original 1943 version to reflect current professional usage, which means some ranges have been extended down while others have been extended up. All the ranges reflect where the instrument sounds, not where itʼs written. Four examples: Piccolo parts - written in music notation an octave lower than presented on the Spectrotone Chart, but when played sounds as shown on the Spectrotone Chart (an octave higher). Celeste parts - written in music notation an octave lower than presented on the Spectrotone Chart, but when played sounds as shown on the Spectrotone Chart (an octave higher). String Bass parts - written in music notation an octave higher than presented on the Spectrotone Chart, but when played sounds as shown on the Spectrotone Chart (an octave lower). Contra-Bassoon - written in music notation an octave higher than presented on the Spectrotone Chart, but when played sounds as shown on the Spectrotone Chart (an octave lower).
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If youʼre using the Spectrotone Chart to write for live ensembles, please consult Professional Orchestration Volume 1: Solo Instruments and Instrumentation Notes to compare professional ranges to school and community orchestra ranges. Instrument Groups Going from top to bottom, there are five families of instruments covering 32 orchestral instruments: • Woodwinds • Saxes • Brass (with and without mutes) • Harp, Piano, Timpani, and Pitched Percussion • Strings (including the 5-string bass going down to C1)



Tone Colors and Quick Guides To the left and right are two Quick Guides. The Quick Guide to the left gives you the color, the Tone Color description, and adjectives describing the timbre depending on the instrument selected. The Quick Guide to the right summarizes Perfect and Close combinations, which account for 80% or better of instrumental combinations within the orchestra and other band ensembles. Basic and Complementary With the exception of the trumpet, tenor trombone, and bass trombone which are all Basic, the remaining instruments have both Basic and Complementary range bars. Roughly 95% of your work will be with Basic as Complementary is used to create more exotic combinations and set up highly coloristic ensembles.
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Tone Color Combinations Table Type Combination



Type of Contrast



Perfect: Homogenous blend of tone colors created from the Basic bar.



No Contrast



Close: Semi-homogenous blend of tone colors created from the Basic bar that are closely related to one another.



Very Little Contrast



Complementary: Created by taking the tone color directly below the Basic bar (Complementary) and combining it with the matching Basic tone color of another instrument.



Contrasting



Remote: Created by matching Complementary to Complementary.



Very Contrasting



Understanding the Combinations 1. Perfect Combinations A perfect combination produces an homogenous blend of tone-color achieved only by combining two or more instruments in the exact same tone-color, Blue with Blue, Green with Green, Purple with Purple, and so on. The Perfect Combination of tone-color requires confinement of the musical material to the different registers of the instruments which are in the same tone-color. For example, Clarinet - Blue, Violin D string - Blue, Cello G String - Blue, and so on. While the timbre and the intensity description may not always tally, the tone-color blend will nevertheless be homogenous. 2. Close Combinations Semi-homogenous blend of tone colors created from the Basic bar that are closely related to one another. Here are the Tone Color groupings: • White with Yellow - for example: Flute, Piccolo, and Violins • Yellow with Green - for example: Flute, Bassoon, Cello D String • Green with Blue - for example: see Flute, Bassoon, Soft Mute-Trumpet, Cello G String • Blue with Purple - for example: see Flute, Harp, French Horn, Violin G-String • Yellow with Orange - for example: see Flute, Trumpet, Xylophone • Orange with Red - for example: see Oboe and Open Trumpet • Red with Brown - for example: see Alto Flute and Open Trumpet • Brown with Purple - for example: see Alto Flute and Strings



Naturally, such semi-homogenous combinations widen the scope for musical expression without the sacrifice of a more-or-less homogenous blend. PAGE 3 OF 7 



WORKING WITH THE SPECTROTONE CHART



SPECTROTONE CHART 70TH ANNIVERSARY EDITION 



BOOKLET 1



Note: no Close Combinations are created with the Dull and Indefinite tone-colors. 3. Complementary Combinations Created by taking the tone color directly below the Basic bar (Complementary) and combining it with the matching Basic tone color of another instrument. For example, the Basic tone-color of the Flute between 59-71 is Blue. Looking at the Spectrotone Chart, the complementary color is Brown. This means that the Flute tone-color can be combined with any other Basic (top bar) Brown tone-color like the French horn between the MIDI Note Numbers 55 to 68, Trumpet between 58 and 64. While Complementary Combinations donʼt produce homogenous or semi-homogenous blends, they are, however, compatible and complementary. 4. Remote Combinations Remote combinations are produced by matching Complementary tone colors (the lower bar) to other matching Complementary tone colors of the same tone color. Example - Look at the Spectrotone Chart. 1.



The Complementary tone-color of the Clarinet between MIDI Note Numbers 50-65 is Green and the Complementary tone-color of the Celloʼs A-string is also Green (MIDI Note Numbers 50-61).



2.



Because the Complementary tones are the same color, this means that the Basic tones can be combined with good effect.



3.



Look again at the Spectrotone Chart.



4.



The Complementary color for the Clarinet between MIDI Note Numbers 50-65 is Green while Blue is the Basic color.



5.



The Complementary color for the Celloʼs A-String between MIDI Note Numbers 57-68 is Green while the Basic color is Yellow.
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Span of Orchestration Span of Orchestration is the most important addition to the 70th Anniversary Edition Spectrotone Chart. It divides the total orchestral range, lowest note to highest note, into five registers: Sub Bass, Low, Medium, High, and Very High. Understanding Span of Orchestration helps to create coloristic ensembles, and to create even more professional sounding string, brass, and woodwind voicings.



SUB BASS



LOW



MEDIUM



HIGH



VERY HIGH



Span of Orchestration Observation Chart
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Brass Notes Trumpets and Trombones Because of so many tone-colors possible by means of the various mutes, the Trumpet and Trombone can be made to blend with almost any existing combination. For this reason, no Complementary tone-colors are indicated for these instruments on the Spectrotone Chart.1 French Horns In the symphony orchestra, four French Horns are normally used, while in a small orchestra, only two. When four Horns are available they can be assigned to two-, three- or four-part harmony or in many cases, all in unison.2 When used in four-part harmony they should be assigned to a Perfect combination of tone-color wherever possible. Close combinations are also effective. Bass Tuba The Basic tone-color of the Bass Tuba is not in common with the Basic tone-colors of the Trombone. Consequently, itʼs false thinking to look to the Bass Tuba to be the perfect “bottom” to the Brass section. Realistically, the Bass Tuba is more the perfect bass to the French Horns, as the Spectrotone Chart reveals.3 Looking at the chart, youʼll see that not only are the Basic tone-colors in the Purple category, but also is the Complementary tone-color of the Bass Tuba in a Close combination with the Horn between MIDI Note Numbers 55-68. However, the Bass Tuba shouldnʼt be excluded from expressing broad, brassy chords. When combining it with the other brasses, it should be used to add depth to the brass tone-colors, but never relied upon to supply a missing bass note. The bass voice of a brass chord should always be represented in a tone-color more or less homogenous to the other brass tone-colors. This naturally indicates that such bass notes logically belong to the Bass Trombone to which the Tuba can be added an octave lower to give the entire chord the desired depth.



1



For advanced work in this area, youʼre referred to Henry Brantʼs Textures and Timbres: An Orchestratorʼs Handbook. 2



See Professional Orchestration 2B: Orchestrating the Melody Within the Woodwinds and Brass.



3 Because of the conical design.
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Additional Notes on Instrument Ranges All of the 32 orchestral instruments on the original (1943) Spectrotone Chart have been reviewed and updated, and in the case of the alto flute, a third tone color added (orange - Basic, green - Complementary). In regard to the ranges, with the exception of the strings, they all reflect professional ranges not student nor community orchestra suggested ranges. Our research found that most often, Langeʼs instrument ranges again, in 1943, matched those produced by Rimsky-Korsakov and Forsythʼs Orchestration (available from Dover Publications). Where there were minor differences between the two, Mr. Lange no doubt discussed ranges with the Hollywood studio musicians of his day. In actual arranging and orchestration for live instruments, a professional writer doesnʼt just look at the total range. Instead, he often looks at the effective range (as found in most orchestration books) to help make wise decisions to assure himself (and those contracting him or her) that the parts are playable the first time they hit the music stands. All of the ranges are written “where sounds” which is a common way to show them and this approach works well with sample libraries. In assessing our ranges, we looked at manufacturer web sites, and other orchestration sources including jazz arranging texts. The reader should be aware that there is wide disagreement in many courts regarding the exact lowest and highest pitches of certain instruments, and this often comes as a result of manufacturing differences between one instrument maker and another, and the varying abilities from one musician to another. The reader should be aware that there are, for example, three different size xylophones. The Spectrotone Chart reflects the 3.5 Octave Xylophone. There can be, budgets permitting, up to five timpani in a live performance or recording session. The Spectrotone Chart reflects two timpani sizes. One larger timpani can be added, extending the Bass range down to MIDI Note Number 36 (C2) without changing the tone color, although the very bottom pitches could be described as dull/loose. Two smaller timpaniʼs can extend the upper range as high as MIDI Note Number 61 (C-Sharp 4). Note that when using slightly higherpitched timpani they can have a tendency to sound more hollow and thin, moving into the dull tone color from approximately MIDI Note Number 55 (G3) upwards. In reviewing several major sample libraries with timpani, the majority do not group the ranges by individual timpani, instead you get a range of pitches. Some, also transpose the timpani up an octave on the keyboard, presumably for a more comfortable playing range. In a jazz ensemble, the lead player can also be known as a scream trumpet player with a range up to double high C. Trumpet range reflects concert playing not that of a scream trumpet player. There are several different sized tubas. The Spectrotone Chart reflects the bass tuba, which is often used in sample libraries.
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