iii

TABLE OF CONTENTS

Foreword by Samuel Adler vi
Foreword by Thomas Goss vii
Editor’s Preface X
Author’s Preface Xiv
Table of Composers Cited by Author 1
CHAPTER I — Classification of Instruments 3
CHAPTER I — Ranges and Intervals 19
CHAPTER III — Bowed String Instruments 24
Violin 24

Viola 68
Violoncello 82
Contrabass 98

Viola d’amore 121
CHAPTER IV — Plucked String Instruments 123
Harp 123

Guitar 167

Mandolin 171
Cimbalom 175

Piano 177
CHAPTER V — Wind Instruments (General Characteristics) 178
CHAPTER VI — Instruments with Apertures 187
TRANSVERSE FLUTES 188
Concert flute 191

Piccolo 213
RECORDER FAMILY 229

Flageolet 229



v

CHAPTER VII — Reed Instruments
OBOE FAMILY
Oboe
English Horn
Oboe d’amore
BASSOON FAMILY
Bassoon
Contrabassoon
Quint-Bassoon [Tenoroon]
CLARINET FAMILY
Ordinary (Soprano) Clarinet
Alto Clarinet [& Basset Horn]
Bass Clarinet
Sopranino Clarinets
SAXOPHONE FAMILY
SARRUSOPHONES

CHAPTER VIII — Natural Mouthpiece [Brass] Instruments
[Natural] Horn
[Natural] Trumpet
Natural Cornet or Posthorn
Military Bugle
CHAPTER IX — Chromatic Mouthpiece [Brass] Instruments
Without Valves
SLIDE INSTRUMENTS
Slide Trombones (Tenor, Alto, Bass)
Contrabass Trombone
Slide Trumpet
KEYED INSTRUMENTS
Keyed Bugles (Soprano & Sopranino)
Ophicleides (Bass & Alto)

CHAPTER X — Chromatic Mouthpiece [Brass] Instruments
With Valves

Valve Horn

233
234
234
250
258
262
263
273
277
278
280
308
313
318
321
333

336
337
371
392
394

397
398
399
435
437
438
439
445

455
465



CHAPTER X (contined)
Valve Trumpets
Valve Trombones
Valve Cornet
SAXHORN FAMILY
Upper Group (Bugles, Fliigelhorn)
Lower Group (Tubas, Bombardons, Euphonium)
SAXOTROMBAS
WAGNERIAN INSTRUMENTS
Bass Trumpet
Tuben [Wagner Tubas]

CHAPTER XI — Wind Instruments with Keyboards
(Pipe) Organ

Harmonium

CHAPTER XII — Percussion Instruments

INSTRUMENTS OF DEFINITE PITCH
Timpani
Bells, Carillon, Glockenspiel, & Typophone
Xylophone

INSTRUMENTS OF INDEFINITE PITCH
Bass Drum
Military Drum [Snare/Side Drum)]
Tenor Drum
Tambourine
Tabor
Tamtam
Cymbals
Triangle
Castanets

BIBLIOGRAPHY (of Works cited by Editor)

470
478
480
484
486
488
495
496
497
500
507

507
534

541
541
541
553
559
560
560
562
564
565
567
568
568
569
571

576



24

CHAPTER III

Bowed string instruments: the violin, viola,
violoncello, contrabass. The viola d’amore.

§ 32. Bowed strings are the soul of instrumental music. Penetrating and
rich timbre; sonority capable of bending to every nuance of intensity;
simple, admirable mechanism giving it a degree of agility inaccessible to
any other genre of instruments, and at the same time, the power to sus-
tain notes of unlimited duration: these are the qualities that elevate
bowed strings to a position of undisputed primacy, as much in the sym-
phony orchestra as in the vocal-instrumental ensemble. Additionally, the
young musician who wants to learn the technique of instrumentation is
required to study carefully their properties and resources as ensemble
instruments.

A treatise on orchestration being unable to cover a method for every
instrument, we will be content to provide here the essentials to com-
posers who have no practical experience with a bowed instrument.

Violin

(in Italian violino, plural violini; in German Violine, Geige
[and in French violon, plural violons])

§ 33. This is the highest-pitched of the bowed instruments, the soprano
of the old viol family carried to the utmost degree of perfection.

The four strings of the violin are tuned in fifths to one another. Played
open, i.e. without being touched by the left hand, they sound the notes
shown here:

Ist string or
chanterelle 2nd string 3rd string 4th string (1)

O

(0]

NS
oL
oINS
oINS

T

We see that the strings are numbered from highest to lowest. This has
been so since the remotest antiquity for all string instruments, whether
equipped with a neck or not.

(1) Sometimes the violin’s tuning is modified for a soloist, but it never varies in
the orchestra.
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§ 34. Except for the thumb, the fingers of the left hand produce the
numerous notes constituting the violin’s range, by pressing upon the
strings. When indicating the fingering of bowed instruments, the index is
counted as the 1st finger, the middle finger is the 2nd, the ring finger the
3rd, and the pinky the 4th. An open string is marked by 0. The normal
spacing between one finger and the next corresponds on the violin to one
degree of the diatonic scale, whole tone or semi-tone.

L. In first position, the index finger settles on the degree immediately
higher than that of the open string, and scales have the following
fingering: )

Iststringg0 1 2 3 4
2ndstring0 1 2 3 4

3rdstringg 1 2 3 4
4thstringo 1 2 3 4

fH |
——
e);f;fid'r I

It will be noticed from the first of these scales that the notes D3, Az,
and E,4 are produced by either an open or stopped (fingered) string. The
latter is preferred in most cases, the tone of the stopped string being of
better quality and livelier than that of the open string. Sometimes two
strings in unison are used for obtaining great power. Thus, in the sublime
monologue of the four closing lines of Act III of Armide by Gluck, “the
horrible menace” of Hatred, which the second violins repeat with relent-
less persistence, attains its maximum intensity only if the rhythmic figure
is played as follows:

Ex. 1.

Andante. (in long strokes)
4th string double stop 4th string
[) 4

II. To produce notes higher than B, , the violinist must move the left
hand closer to the bridge. By advancing it degree by degree, the per-
former goes from 1st position to 2nd, from 2nd to 3rd, and so on, up to
7th position, of which the highest note, A 5, constitutes today the normal
limit of the violin in the orchestra.

(see next page)
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4th string 3rd string 2nd string Ist stn:-g .
o] I e
2nd position Fy——F—F—1 J = J—P—-F_f_:’ e e e e
YT S 3 a4l1 23412341234
o] | Py - £ {t ‘ﬁ
s # T f f f f — f f f f
3rd position fy——TF—F——F5—4—» e —— ‘
132 34012341 2341234
! — . o e o2 £ F
4th position e e e e e e e e s e —F—1—
1 2 34 |1 2 3 4 |1 23 41 234
f) } o o ® f* e ‘ﬁ E E
Sth position y———J—a—+» r—r—r ——— =
1 2 3 4|1 2 3 4|1 2341 23 4
.
9 T T } F @ \. \’ f F # % \E =
6th position % e T ——
1 2 3 4 |1 23 4123 4]1 234
- £
 S— P PR S N =
7th position fy—5—a—@—F—F 1’ — s e —
o

1 2 3 4 12 3 4 12 3 4 12 3 4

The old classical masters Héindel and Bach do not go beyond 5th
position (Fs). Haydn and Mozart, in writing for orchestra, confined
themselves to these limits. It is only since Beethoven that the violin has
asserted its current range in the orchestral ensemble.

Ex. 2.
P EEEEE FEEE
I§f 1

AlI® con brio.
5 presperef
* Vi

£ £ £ £ ..

= = = = : )‘L '\F E! etc.

f Beethoven, EGMONT, final apotheosis and recapitulation of Overture
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On exceptional occasions, the first violins sometimes ascend to C¢ (9th
position);
Ex. 3.

AlIO con brio.

, fEEEe ¥ Ele o £ E OE E
fy>€ —————— ————— i |
U 6 3

hé@;;;;;b;g-g.

i = - £ E E g e e .
4 s e —
oJ

T
Beethoven, Ibid.
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and in our time we do not even fear giving them E¢ (11th position).

Ex. 4.
AlIO assai stretto. QI = e,

priret £ s

But it should be noted that positions higher than 7th (A 5) are used only
on the chanterelle and 2nd string, and are hardly practical in the orchestra
other than easy passages of repeated notes, such as those above.

There is always a certain difficulty in passing from one position to
another in quick passages. The difficulty is greater in descending than
ascending: it is reduced to a minimum if the descent is done in a melodic
progression with intervals no greater than a fourth. Several successive
jumps generally should be avoided, unless landing on an open
string—which is the easiest way to change positions.

Ex. 5.

T

IL

R. Wagner, TANNHAUSER, end of Overture

Prestissimo. 132 = J o
hy £ po paipreerf EF

e
e
e

0, patet?F
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»

HINIA
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au e}

Beethoven, 9th Symphony, finale

ITI. We have just seen that the violin’s fingering is based on the diatonic
scale. To play a chromatic scale on this instrument, one is forced to use
the same finger for two successive degrees of the scale (where the
diatonic scale does not proceed to a semi-tone). The degrees played on
the same finger are those located at the same position on the staff—in
other words, those forming a chromatic semi-tone.

[0}
e+
i I R

Rapid passages mingled with chromatic intervals are never easy for the
orchestra to perform. For best results in an orchestral ensemble, fast
chromatic scales must not be too high and must be played détaché.
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etesp Zeferefe

Hg%#ﬁ#ﬁ#ﬁ#ﬁ
Rossini, Overture to WILLIAM TELL

v, |

J

Fast, slurred chromatic scales are better given to wind instruments than
to violins, unless, however, the composer has intentionally used the
resulting sound for picturesque effect.

Ex. 7.
Allegro. 80 = J

5 ——— T T T 5— Beethoven, Storm in Pastoral Symphony

The violin, not being a tempered instrument (§ 29), distinguishes
audibly between the flat and sharp notes that occupy the same keys on
keyboard instruments. (1) In moderately fast chromatic passages where
each note has its well-defined harmonic value, it is necessary to write the
notes correctly in relation to their tonality, without avoiding
double-sharps and double-flats. (2) But when the degrees of the chrom-

(1) [André] Grétry in his Essaies [Essays] (vol. III, bk. 6, ch. 1) recounts an
anecdote that proves that in this respect the practice of performers is ancient and
universal: “In the opera I’Epreuve villageoise [Trial in a Village], in the duet
‘Bonjour, monsieur,’ I gave this line to the second violin: &4

“I noticed the musicians at the first rehearsal: my having g R

not warned them, not one of them played the open G string;
all of them stopped the string to raise it a quarter-tone.”

(2) We note in this regard some rather bizarre oversights in Beethoven. In the
first movement of his Violin Concerto (measure 10 and elsewhere), D# in-
appropriately replaces Eb ; in the Andante of his Piano Concerto in Eb (measure
7), Gy appears in place of Fx, the major third of the dominant seventh that is
built on D#.
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atic scale are just passing tones, the simplest spelling is chosen, as long
as it is compatible with the key. Thus one writes

§ 35. The violin, as well as viola and violoncello, can sound two, three,
even four strings at the same time, so as to produce chords or chord
fragments. This is a technique often used in the orchestra since Haydn,
who appears to have introduced it (around 1760). Hindel and J.S. Bach
abstained from it almost completely, though the latter did show, in his
admirable sonatas for solo violin (1), the polyphonic wealth concealed
within bowed instruments.

To play them easily and produce a satisfactory effect, the chords in
double, triple, and quadruple stops must not contain chromatic
dissonances whose harmonic connections are difficult to sense readily,
such as diminished and augmented thirds and sixths. The more notes
from open strings, the better the chords will sound. Finally, it is a mistake
to believe that the intensity of the string section (as a whole) can be
heightened by lavishing it with double strings and multiple stops. The
bow and fingers having to reach several points at the same time, their
attention is divided and hence their action is less energetic.

I. We now list, in order of increasing difficulty, the double stops used
outside solo work.

0 I
a) double stops on two open strings %' 1 ﬁ ﬁ

4th string open

0
b) double stops on one open string :%5 i — ﬁ

7
@ @

5 3rd string open .
— [ [ 1 - |veze #ia
’g"r [
i ele £
p MNP oy age mtmpte £ EEREE

1st string open

ST T

(1) Bach-Gesellschaft edition (Leipzig, Breitkopf), vol. 27, pt. 1.
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¢) double stops with no open string. In the orchestra, they should not
be used in rapid succession, otherwise they become unplayable in many
cases.

1. easy: . . bﬁ ﬁi
Minor and major sixths, from éﬁﬁ o fyr—r—r—

=

N>
-
o

Diminished, minor and major sevenths, from % be b 1Oy ——+—
be

=Y
5 b
Minor and major thirds, from fy—F—1+— to
DTN S o

seldom used

2. less easy:

Perfect and augmented fourths, %ﬂzﬁ:ﬁﬁ:ﬁ:
from %ﬂ:—ﬁ—

seldom used %—H—wﬁd—zi:ﬁﬁ

H'

Diminished, perfect and augmented fifths, - b‘
from ‘

seldom used

3. quite difficult: octaves and seconds. Among intervals of this
type with no open strings, only the following are used in the orchestra:

e be g
- ‘ be te o te £
octaves :éﬁ:ﬁ e : #ﬁ F:&; i E:hgi

minor & major
seconds

Wide skips of double stops, necessitating the complete movement of
the hand, must be avoided as extremely difficult, if not impossible. For

example: g/ E .

J &
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Such skips are feasible only in situations discussed later (§ 37, I1I, c¢).

Double stops are used almost exclusively in accompaniment parts,
whether sustained, repeated notes, or tremoli. They are rarely used in
melody; this happens only if the composer is aiming for a very full
sound.

Ex. 8.
Maestoso.
H | \
Gy I en— e e isromspsmsmsr eyl
U =X ; T ; i‘» i‘»“l ; T ; H T ; -
f M7 : gf‘ . «?f $ gf‘>1) 6

Beethoven, beginning of Quartet, Op. 127

IL. Triple stops form complete chords or chord fragments;

b gl eeccff

a) on two open strings: % %

b) on only one open string:
4th string open 3rd string open
| |

y— f—e o —
CHERE - CEE

3rd string open
p betebebel % E:ﬁ;g
Yrrrr
¢) with no open string: almost never, other than for perfect major or
minor chords; and rarely, chords with augmented fifths. To be played
easily in groups, the chords should be arranged to have either a fifth at
the top and a sixth at the bottom, or vice versa, or a sixth on both ends; if

these conditions are met, then triple stops pose no difficulty on the violin,
viola, or even violoncello.

oo

2nd string open Ist string open

on the three lower strings
0 | | [ |

0 te te e i .
et e 10
ST T T r

Chords of sevenths in triple stops also are played without difficulty on
the violin’s three upper strings.

o)




32 VIOLIN

III. Quadruple stops;

a) on one or two open strings:

L.‘L‘JJMHJ-I’ ﬁ:@

2]
o

ERE RN A A AC A AE R A
b) with no open string, only the following chords are available:

A bd hd o ba ha a % % but they sound better in the

e — orchestra if the lowest note
be b is removed.

|xfxt

BN

Because the convex shape of the bridge precludes the bow attacking
three or four strings exactly simultaneously, the chords are arpeggiated
very quickly from low to high, and only the two upper notes can be
sustained. To avoid any misunderstanding, the composer would do well
to show clearly if the performer should sustain two notes or only one.

Ex. 9.
Presto.
[0} | | | v v v AJ v Y Y Y O
; Il T Il Il T T T T
1 1 1
1 & & 1T Il 1] Il : : > :
oJ i A T L g
P Lo cresc. Rall. «?f' «?f

Beethoven, Sonata for piano and violin, Op. 47

Triple and quadruple stops generally are used only at forte, and not in
succession at great speed.

Ex. 10.
Allegro. 84 = J

. . =
uf\' 3 = e =—

K 4
Beethoven, 5th Symphony, finale

§ 36. The diverse ways by which the strings are attacked by the bow
have great import and singular influence on the tone and character of
melodies and other features. The two fundamental bow movements are
the downbow (indicated by ™) and the upbow (designated by V). Each
new stroke, whether upbow or downbow, gives the instrument’s note a
distinct articulation, analogous to that of the voice singing the consonant
that begins a syllable. This articulation being more intense in the
downbow than upbow, the performer arranges as much as possible for
accented beats, or at least those with a preponderant accent, to be played
on the downbow. All triple and quadruple stops are played on the down-
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bow. Using the bow’s point, heel, or middle produces appreciable differ-
ences in the nature of the tone. The point produces tones that are fine and
crisp; the heel gives it an energy bordering on harshness; the middle
favors a tone that is supple and melodious.

I. The absence of a slur ©~~ > above or below notes signifies that suc-

cessive notes are played alternately on the downbow and upbow (for ex-
ceptions, see 1V, b), and consequently each one is articulated distinctly.*
An instrumental melody conceived thusly is the exact equivalent of a
vocal cantilena, in which each note corresponds to a syllable of the poetic
text. A staccato mark above or below the note signifies that the note must
be separated from the following one by a small silence.

Ex. 11.
All° moderato. 76 =J

Eh If a: T T T T T N T T
* P Dolce ! Ei : ¢ ! < hj K
Beethoven, Eroica Symphony, finale
Ex. 12.
All° marcato con molto fuoco.

- etf Fe. ] :

!) .ﬁ 3 3 1 I_?\ I—lj—l | Il \3 =1 Il ; Il 3 3 1

p, EEEE .
oy | Weber, Overture to EURYANTHE

D) 3
Ex. 13.

All° ma non troppo. 80 =J

Beethoven, 4th Symphony, finale

In a singing, sustained phrase, a composer wanting each note
articulated will do well to avoid the dryness of negligent orchestra
musicians bowing the string, by adding some supplemental notation such
as cantabile, sostenuto, or arco. Today, the same meaning is notated with
a tenuto marking (—) above or below the note.

Ex. 14.
Molto a‘dagio.

0

Ese=r=emre

D) & 1 = = et
Sotto voce

QL

1ol
1N
Q]
il

T etc.
=

INH

t
I
=

i

a

Beethoven, Quartet, O|;. 132

(*) This is the style of bowing today called détaché. —Ed.



