CLASS IV — CHORDAOBHNANIC TNSTRIIMENTS OR CHORDOPHONES

Vaorins or viole da braceio (arm viols) constitute the second great family of bowed chordo-
ghones. The word violin is derived from the Italian violine which is the diminutive of the
word viola. Generically, the term viole da braccio incdluded all instruments of the violin family,
even those which could not be held aver the arm because of their size, such as the violon-
cello, ™ Monteverdi's term used in the score of Orfeo (1607) for designating the violoncello
was the basso de viola da braccio™® In 1687, when Daniel Speer was writing the term, viola

da braccio already designated the viola (the alto violin) only, as if to remind us that the vio-
lin family developed from its alto member.™

The Violin Family

A compiete family of instruments should have at least four members: the treble, the alto,
the tenor, and the bass. Since the lower instrumental register is not limited by the compass
of the human voice, the fifth member, the contrabass, is usually added. Organologically,
the members of the family should be designed on the same pattern. The viol family is a fine
example of such a consistently developed group. Not only are all the voices adequately rep- -
resented, but some, as the teble, the tenor, and the bass, have two or even three sizes.”™
The sizes are finely adjusted over the whole playing range. The bodies are uniformly de-
signed.® All viols are held in a vertical position; the necks are fretted; the tuning intervals
are uniform (except in the lyra=viol ); the bows are held the same way on all viols; the finger-
ing technique is uniform. This permits players to change from one instrument to another
and play after short practice.

The violin family as it is used in modem orchestras and quartet ensembles, if examined
critically, s strangely incomplete and unbalanced. Its treble instrument, the violin, is gener-
ally acknowledged to be the queen of musical instruments. In the opinion of enthusiasts,
swhen at its best it approaches the ideal as closely as does any of the inspired creations of man.
The alto instrument, the viola, is the ailing member of the family. Too large for convenient
handling in playing, it is, at the same time, too small and shallow for producing a sonorous
and adequate tone. Its proportions are niot so firmly established as those of the violin, so there
is o general agreement as fo what are the best dimensions for a viola. Attempts to improve
it have been made but none has gained acceptance.™®

There is no true tenor voice in the violin family, although at one time there was one in
cxistence and parts were written for it.720 This is a strange deficiency, since the true tenor
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e coning (secular, with all five strings stopped over the finger-board )
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im&g s Interesting, as it gives practically the same tones (given here in the violin
' &= Sose of the first three strings of the violin; the last interval being the fourth.
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% gives 2 uming (designated here in the alto clef) identical with that of the first three
s=ings of the modem orchestral viola.

The next step before the final emergegce of the violin-viola tunings can be seen in the

mumings of the lira da braccio given by Giovan Maria Lanfranco in 1523.750 Its seven strings
were runed as follows:

Giorgio Maggi handouts
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It 1s not difficult to perceive that the last five notes (disregarding g') give the tuning of
the violin (g, d', @/, ¢''). The first six notes (disregarding the octave duplications of d and
g) give the sequence d, g, @', &', which differs only by its first tone from that of the viola: ¢,
g d a1

Finally, the three-stringed rebecs of Martin Agricola’s time (15281 520) were tuned
thus:
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As has been pointed out by many writers, the rebec comes closer to the violin in 2 musical
sense than any other instrument which preceded the violin. The tunings of the rebee as given
5y Martin Agricola prove this contention: the treble and alto-tenor rebec tunings are those
of the first three strings of the violin and the viola respectively; the bass rebec tuning is that
of the tenor violin.

So the two principal lines of evolution, the fira da braccio and the rebec, came together.
Although very different instruments in their musical usage, spirit, and even their standing

= society,”™? nevertheless both had the necessary elements for the structural and musical
symehesis which created the violin family.

The Evolution of the Violin Family

| T=E first and basic instrument of the violin family was the viola and not the violin. There
== scveral reasons for this contention. The first one is the size of the instraments, Practorius’
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Srccio represented on table xx of Sciggraphia (fig. 5; reproduced on page 362 of this
| scales one foot seven and a half inches (Brunswick) or 46.4 cm. in body length, the
s the Tenor-Geig on table xxi.7 This gives us a standard of comparison with actual
ts preserved in museums. The lira da braccio, no. 1443 of the Brussels Collection,
Body length of 46.5 em.; that of Ventura Linarolo, made in Venice in 1580 and now
208 n the Vienna Collection, is 47.5 cm. long; that of the Berlin Collection, no. 2578,
— cm. long, It should be stated that some of these instruments are not in their original
ion, the necks and heads having been replaced by those of a later pattern; but the bodies
& seems, still intact.™* Even the smallest-sized lira da bractio, which was found by Major
#hsidecki and served as the basis of his conclusions, had a body length of 38.7 cm., which
£ size of 2 small viola.?®® As already poinred our, this is rather an exception; Lhcrcfurc
scezms probable that the firse four-srrmged instruments of the violin family had bodies of

45 10 48 cms. in lf.rtgth Gaudcnzm Ferrari's fresco 3150 mdlcatm a large-sized in-
t"l'ﬁﬁl \‘-l. i ‘l, L oo ':

1

The nomenclature of thc violin family in the sixteenth century is very indefinice. Al-
hough the terms violon and jouenr de Violon can be traced in Lorraine documents as carly
25 1400, it is not certain that they meant the violin in our sense” The first instruments
with four strings, as already stated, were probably called lira, as the following testimony of
Vincenzo Galilei indicates. In the Dialogo . - . della musica antica, et della mederna, pubhshtd
“in Florence in 1581, he states: * Viola da braceio, which not many years ago was called firg,” 758

The oldest definite deseription of the violin is found in the treatise of Philibert Jamb-de-Fer, 759

Epitome musical de tons, sons et accordz & voix humaines . . . viols et violons, published in Lyon
in 156, But even after this date the nomenclature remains unsettled. As late as 1597 Gio-

vanni Gabrieli in Sacree Symphoniae designated as *vielino” a part written in the alto clef and

within the compass of the viola.” Therefore, the sizes and nomenclature seem to support

e contention that the viola was first in appearance among the members of the violin
. Emally, the tunings of the lira da braceio seem to point to the same conclusion. As already
l smicd, they were of such wide range as to include both the violin and viola runings. There-
Soc it is probable that a four-stringed instrument with a body size of a large viola would be
‘d to the lower tunings of the viola in preference to the higher tunings of the violin, Asa

et of fact, D[gmﬂiﬁgmﬂ considerations force this conclusion.”™ The general conclusion
the foregoing premises is thar the term :u'mfﬂ du braccio was used ac first in a specific
to designate the alto violin and later was'used in a generic sense to designate the entire
Gmily. See Appendix E for pardculars.

A: the turn of the century (1600) the evolution of the violin family must have been very
g=f In 1592 Lodovico Zacconi gave tunings of four-stringed instruments which, con-
in connection with their terminology, are sartling. He discriminates between
and wviole da braccio; but, since his text is not very clear, it is not possible either
#rm or deny whether by violine he designated the four-stringed violin or a rebec.
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Gerald R. Hayes by comparative study of the statements of Zacconi and Cerone 2
o the conclusion that the tunings of the violin family in 1592 would be as follows:
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Three interesting points should be noticed. The first is that the viola da braccio with the
wiola tunings is called a soprano (treble) instrumene: this is of importance in the discassion
of Monteverdi's terminology of stringed instruments, The second point is that Zacconi gives
the tunings of the true tenor; this is one of the proofs that there was such a member in the
wiolin family. The third point is the tuning of the bass viola da braccio one tone below that of
the violoncello; it was so tuned in England and France in the seventeenth century.” This
fower tuning conforms better with the larger size of the earlier violoncellos./4

Monteverdi’s opera Orfeo had its first performance in 1607, Monteverdi gave a list of the
mstruments and also added many directions as 1o the particular instruments to be used in
specific instances thro ughout the score.75 A study of these directions, the clefs, the soundin g
compass of parts assigned to the stringed instruments, the relative position of those parts on
the suff (high or low), their thythmic divisions, etc., yields rich material and suggests cer-
min conclusions about the instruments. Unfortunately, specialists do not agree on certain
doubtful points. Therefore it is desirable to consider anew the problem of Monteverdi's
msTumentation,

A study of the original score, which is now available in a facsimile edition,”™ shows
that the instruments of the violin family listed below were used in the performance of Orfeo.
Most of them were explicitly prescribed by Monteverdi himself: uncertainty of nomencla-
m=re has caused confusion as to the exact nature of some of these instruments. The tenor
wsolin is suggested here as the most suitable instrument for the performance of certain middle

1. The violino piccolo alla francese™ The most feasible hypothesis as to 1ts exact nature
was advanced by Mr, Andreas Moser.™® According to hir

tuncd ¢,

1 it was a small-ssized violin,
"o, a"ythe parts were written iy the score an oetave lower than the derual tones, /6%



ANCTENT EUROPEAN MUSICAL INSTRUMENTS

bemempass of the parts of the first violino piccolo (the actual tones ) is 4 —¢,2; that of the
e oo is O

L The violino ordinario da braceio.™ It would seem that this term should not cause any

o, yet there is a theory that the violino ordinarie was an alto violin, the viola of our
7 In chis study it is regarded as an ordinary soprano violin tuned ¢, &/, ', ¢,
esizinal score the parts are designated either in the soprano or the treble clef for the
2 second viohng, and m the mezzosoprane clef for the third violins.’™ The compass of

Sor the Arst violin is f—b"; that for the second violins is &' —¢"': and that for the third
s s .
The viola da braccio. ™ Monteverdi used this term in the generic sense, without stating
==cslly in the score directions which particular instrument he had in mind. But a study
parts along the lines suggested before shows that by the viole da bruccio he meant the
the viola, the tenar violin, and the violoncello. Qur attention will be confined to the
three Instruments.

& The soprano ™ de viola da braccio. The viola. Tt was tuned ¢, g d', a, the same as our
wmneseral viols, but its size was much larger.”™ The parts are usually written in the alto
et slthough the tenor clefis used in some cases.”™ The compass of parts for the first alto is
; that for the second alto is g-a’.

5. The tenore™ de viola da braccio. The tenor violin. The most probable tuning would
%= F ¢, g, d'. The parts are written in the tenor clef; in some instances the baritone clef is
»2 The compass of parts for the first tenor is c—g'; that for the second tenor is ¢-¢/,

- & The basso ™ de viola da braccio. The violoncello: The most probable tuning would be
~ G, 4, a, or that of our standard violoncello. The parts in Orfeo are written in the bass clef,
The compass of pares is G-,

The bass string parts having a compass of D-d", although within the compass of the four-
s=meed violoncello, were played, it seems, by the bass and contrabass viols, both of which

== specificd in the score. (See Appendix E.)
~ Ceruain interesting conclusions can be made on the basis of this data, They are briefly
s=mmarized here.

L The bowed string section of Monteverdi's Orfeo orchestra was composed as follows:
A The violin family (viols da braccio).

1. The high soprano violin (violine piceolo alla francese).
=. The soprano violin (vielino ordinario da braccio).

3. The alto violin (wiola).

4. The tenor violin.

5. The bass violin (violoncello).

B. The viola da gamba family.7

1. The bass viol (basso da gamba).
2. The contrabass viol (contrabasso de viola da gamba),
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. In the score of Orfeo Monteverdi limited the lowest tone of the instruments of the
in family to that of the open tone of the third string (counting from the treble) and
not use the lowest string.

ML In the score of Orfed Monteverdi never wrote above the first position on any instru-
t of the violin family. :.
IV. The extreme sounding compass of the instruments of the violin family in Orfeo did
exceed two octaves, 780

Praetorius wrote only a few vears after Monteverdi composed his Orfee (1607, 1618-10),
we=t he made an astounding statement about the violin family: ™. . . since they (violins) are
: to everybody . . . there is no necessity to enlarge and write more about them.” 78
The nomenclature of the viclin family in the time of Praetorins was very complex,
everlapping, and unstandardized, especially with respect to the smaller sizes of instruments;
& 5 given in Appendix E.

A study of the violins of Practorius’ time would be incomplete without finding the
Emensions of the inscruments. In Table I are given the simplified names, also the Brunswick
and metric sizes. The sizes were scaled to the nearest quarter of an inch (Brunswick ).

TABLE I

S1zEs OF INSTRUMENTS OF THE Vioun Famioy =

(Practotius, Theatrum Instrumentorun)

e
. LercTe nF Booy Vwﬁix;ﬁ:?m
Tamen T MOMERCLATURE
Brunswick Cm. Brungsack Cm.
Feet and Inches Fret and Inches
r 1- ‘The Pochette (The Geig an octave higher) .. ... seee 00 fappr} 21 ol-g.s" 22.6
3 The Violino Piccolo {The treble Geig a fourth highet}) o'-11.25" 6.8 ol=g, 5t 226
4  The Violin (Rechte Discant-Gelg) oo.ivvivaiananssns s O 15.7 t'-0.5" 207
5.  The Alto-Tenor Viohn (Tenor-Gieig) oo vvvvniornssan 1'-7.4" 464 1=3.25" 6.3
The Vicloncello {estimated) «ooovveviomsvansnes il o #o.0 s o
[ Thedarge Quint-Bass (Bas-Geig de bracio) .o .oovneen. 30" 856 i 737

The violino piceolo of Praeterius is a very small instrument, smaller than a one-quarter
s2e violin"® tuned ¢, g/, 4", ", or a fourth higher than the standard violin and an octave .

- Eicher than the viola, The size of the violin (rechte Discant-Geig ) is commented on in Ap-
gendix A, p. 355. The alto-tenor violin is much larger than the grand model violas of
acivari. Its body size is more comparable to that of the viola pomposa of . S. Bach’s time,
fee which it differed only in the number of strings.” The size of Practorius violoncello

2 2o be estimated, since the instrument represented on table xxi, fig. 6, is a five-stringed
m=ment, which should be classified differently. It is usually mistaken for the violoneello,
s e name, Bas-Geig de bracie, on table xxi can be regarded in the specific sense. But its
& s=e is about ten centimetres longer than the standard violoncello and about five
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centimetres longer than the assunied size of the early seventeenth-century violoncellos.
Hence the name is interpreted in the generic sense and the instrument is regarded as the
guint-bass,’5*

Sonie additional wembers of the vielin family. During the process of the evolution of the
violn family some interesting instruments were developed which will be briefly mentioned

here.

=

i The violino piccolo of Bach's time was a larger instrument than that of Practorius. More
* LEeTy it was the three-quarter violin tuned a third higher than the standard. violin, ™ _

I :

1e quinton was a five-stringed violin tuned thus:
a —
o T—» I
T B
=

Its purpose was to facilitate the playing of upper tones. With the development of position
technique, both the violino piccolo and the guinton went out of use. Undoubtedly some
characreristic tone colors were lost also.

The guintori is very often confused with the patdessus de viele, which also has five strings.
These instriments be:long to different families: the guinfon is.a true violin, and the pardessus
ge viole (the high treble) is a viol.

The viola pomposa was a five-stringed instrument with a body length of from 45 to
47 cm., that is; about the size of Praetorius’ Teior-Geig. lts probable tuning was:

o el
E ; [ ] i : 1
[ ] : 3 (6, godliogh off)

e

f

So tuned, it could have served as an alto voice for a quiniton. Actual instruments can be found
m the European museums. 7%
The wviola da spalla (the shoulder viol) wasa portable four-stringed violoncello of small
size, held across the breast by a strap over the right shoulder (and not against the shoulder).

In the first half of the eighteenth century it was used in processions as the bass instrument.
According to Mattheson, ' it served for accompaniments and had a strong, penetrating
tone, so that no other mstrument could play the bass part so incisively. Tuned like the
violoncello,

The viola di fagotto (the bassoon-fiddle ) was a larger sized viola da spalla with wire-spun
serings, which tended to Pm&ucc a rattling sound reminding one of a double-reed instru-
ment. Henee its name. Used in the seventeenth and mghtae:nth cencuries.

The teior violin. A four-stringed instrument. A correctly proportioned tenor violin has a
Sody length of about §2 em., and the vibrating length of the strings is about so em., or the
mze of a child’s cello. The instrument should be tuned an octave below the violin. 788

b ey
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The playing position and the fingering technigue is the same 5 on the violoneello,

The violoncello piccolo. This instrument is ealled for in some of J. S. Bach's scores.? [t

® confused with the viola pomposa, since both have five strings, but the violoneello piccolo
farger-sized instrument (a body length of about 60 cm. ) tuned:

-

11w

| THIS

el

e
I 5. Bach used it as a solo instrument,
ze-sized instrument and the violoncellis
v for playing in the upper resister.
The bass and the contrabass violins. Instruments of the violin pattern and larger in size than
= violoncello were very seldom built. One of the probable reasons is the expense and
&hiculty of carving the back of so large a size as is required for these instruments, The
er-voiced bowed chordophones were constructed along the lines of viols, sometimes

=h the sharp corners of violins and £holes instead of C-holes. But such instruments are
o true violins. Giorgio Maggi handouts

since the standard yioloncello of his time was a
ts did not possess the necessary technique, espe-

Antwerp, Belgium, ateributed to Matthys Hofmans, ca, 1730
Amati model. Two-picce back of maple marked by a curl of medium width, that of the sides
se==g smaller; of the upper bouts, plainer: purfled; edge of button trimmed with chony. Ribs of
=apic. Highly arched belly of spruce, with fine, even grain: purfled; two fholes. Standard rype
=eck of maple; original seroll, Ebony finger-board, tail-picce, and saddle, Standard small fittings.
Foar srings. Standard inside fittings, Red-brown varnish, Printed label (not original, although

&= old one) reading:
*Mathias Hofinan
Me fecit Antwerpen’
Lemeth, total, $9.5 cm, Body, length, 35.6 cm.: width, upper bouts,
= ; lower bouts, 20.2 em. Ribs, height, average, 26 mm. Arching,

F=om the fhole notch to the top, 19.3 em. Vibrating length of strin
Be 55

The attribution of this violin to Matthys Hofmans of Antwe
Wiiom E. Hill and Sons, London, England. In
=ttiys Hofman.” The correct spelling is Matthys

" period of activity as 1689 to 1740.

16.6 cm.; middle bauts, 10.6
belly, 17.5 mm.; back, 13 mm.
g%, 32.8 cm. (37.1153)

rp is attested by Messrs.
their certificate the name is spelled

Hofmans."® Liitgendorf gives Hof-

story of the violin has been told so many times that it would be useless to cover the
sround once more.” But there are some aspects of the violin which are either omitted

=d over. The modem violin is not a creation of the classical masters such as Gasparo
») Bertolotti, Giovanni Paolo Maggini, the Amati family, Antonio Stradivari, and
e Guarneri (del Gesu), but it was modified in its outer aspect and changed in its
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APPENDIX E

NOMENCLATURE OF VIOLINS IN MONTEVERDI'S ORFEO
(1607) AND PRAETORIUS’ SYNTAGMA MUSICUM
(VOLUMES 1, II, AND 111)

MonTtevErDl and Practorius were almost constitutionally unable to call the same instrument
by the same name. This divergence is ugdoubtedly a reflection of the prolific creative im-
pulses of their period, when seeular instrumental music was beginning to assume greater impor-
tance. Although it complicates the task of the mnvestigator, the gquest of identity amid diversity is
not devoid of fascination. The page references for Menteverdi's nomenclature are these of the
Malpiero edition.

Monteverdi's. Nomenclature
1. Small vielns:

Vielini piccali alla francese (list of instruments).
Vielini piccioli-alla francese (act ii, p. 41).

2. Violins:
Violini-ordinari da braccio (act i, p-43).
Violino (actiil, pp. 84, 96).

3. Viole da braceio (violing, vielas, and probably tenors are included in this term):

Viale da brazzo (list of instruments).

Viole da braccio (act i, p. 145 act ii, pp. 48, 57; act iii, pp. 99, 103; 2ct iv, pp. 125, 137).
4. Violencello:

Basso de viola da braceio {act 1i, p. 43).

Basso da brazza (act iii, p. 96).

The viola da gamba family is represented by two instruments:
5. Bass Viel:

Bassi di gambi (list of mstruments ),
Bassi da gamba (act iii, p. 107).

6. Violone (the double bass of the gamba family):
Contrabasse de Viela (list of instruments; act i, p. 14; act i1, pp. 99, 107).

Contrabasso de Viola da gemba (act iii, p. 103).
Contrabasso (act i, p. 48; act iv, p. 137).

Pragtorius’ nomenclature presents greater complexities. The context in some cases is the only
guide as the instrument to which a given name refers. Kleine Geige, for instance, is used as a gﬂl:l'-’:l’lif-'
name (vol. iii, p. 107; in such cases 1t is in the plural), and also it may mean cither a small'vmllm
{wel. ii, p. 26) or the standard instrument (vol. i, p- 122); in the latter case it is difficult to decide
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what instrument Practorius has in mind, because it could also be a small violin. Practorius’ terms
are tabulated for the sake of convenience. Boman numerals in parentheses refer to the number of
the volume of Symtagma Musicuns; Arabic figures refer to the page.
It should be noted that in velume iii of the original editon the pages following page 106 are
“numbered from 127 to 148, or twenty numbers too high. The correct numeration is given here.

Nimenclature of Viclins (Viole da braccio) in the Time of Prastorius (1615-19)
Mo Type NoMNCIATURE
Family Name Generic: Violen, Geigen, Violuntzen (i, 43).

Specific: (1) Viole de braccio, Geigen (3, 26).

(2) " . . all the Geigen which one holds on the arm (the Treble
and Bass Geigen ) were called in common: Viole da braccio,
Vivele da brazzo™ (i, 122),

%3% Vialen de bracio or Polish Geigeln (11, 44).

4) Vielini — the small Geigen (11, 107).

1, Octaving (1) Exilent: very small Geig with three strings (i, 26).

(2) Small Poschen, the Geigen an octave higher (table xxi, fig. 1,
2, p. 302 of this study).

ta

Sopranine or three-quarter (1) Small treble Geig (ii, 26).
violin ' 2) The treble Geig a fourth higher (table xxi, fig. 3).
%3] Small or trebfz: Geig — Ribechino, Violino; Fidicula (i,
122); Violetta picciola, Rebecchino (i, 48).
3. Soprano (the standard viclin) (1) Violino, Rebechino, or Viol de Bracio (i, 443).
(2) Vivola, Viela de bracio; also Violito da brazzo, Violino (ii, 48).
{3) Vielino (i, 26).
(4) The ordinary treble Geig (Rechte Discant-Gelg, table xxd,
fig, 4).
4. Al (1) Tenor-Alt Gelg, Viola de braccio (iii, 122},
' (2) Tenor Viel (i, 26; the tuning given is that of the orchestral
- viola: ¢, g, 4, a'). '
(3) Tenor-Geig (rable xud, fig. 5).
5. Tenor The instrument is not represented; its tuning: F, ¢, g, &', is
given under the Buss-Vial de Braceio (i, 26).

6. Bass (Violoncello) (1) Bass-Viol de Braccio (ii, 26).
(2) Ordinary Bassgeige, Bassviola (iii, 122).
7. Gross Quint-Bass The instrument is represented on wable xxd, fig, 6 (reproduced
here on p. 302) where it is called Bass-Gelg de bracio.

See page 301 and Note 784 of this study for explanation.
The wning: FF, C, G, d, a.



APPUNTI DA .....(prof mario maggi)

DICTIONAIRE UNIVERSEL 1690 (BIBLIOTECA DI BERGAMO)

Le corde di violino sons di budello di montonr;spinetie clavicembali salteri, utilizzano corde di
ferro ed ottone

Le corde d'oro sul clavicembalo rendono il suonc pid forte di quelle con corde di rame

La corda di ferro ha suone piu fiacco di una corda di oltone perché risufta meno pesante e
meno dutlile

La sesta corda del basso di viola e la decima corda defle grandi tiorbe sono fatte di 50 fiiletti di
budello

Le corde dopo essere state attorciliate sono pulite con asprelia

ENCICLOPEDIA ITALIANA DI GEROLAMO BOCCARDO -TORINO 1888
La 1°corda di violino era tirata con forza di 8 kg

La 27 corda di violino era tirata con forza di 8 kg

La 3° corda di violino era tirata con forza di 7 e mezzo kg

La 4" corda di violino era tirata con forza di 6 e mezzo kg

AZZOLINA
La forza media di una corda su uno strumento moderno é di kg 11

ARTICOLO DI MUSICA E STRUMENTI 3 MARZO 1380 (vedi corde bmp)
La gravitazione g esercitata dafla corda tesa con peso tensore t sul ponticello ¢ :
g = l{cose = cosP)2 dove alfa e beta sono gli angeli che la corda forma con il penticello

calcolo fa gravitazione totale per il pianoforiecon ponticelio =0.3 cm

bieao =TSKg percorda  (=90° B=87° 40'

g=T76(0 + 0,04071)2=kg 1,59 gravitazione media per corda(in un piano da 210 corde)
tensione lotale delle corde del piano = 78 x 210 = 16320 kg

gravitazione tolale =158 x210 = 334 kg

calcolo la gravitazione tofale per violing con ponticello 3.3 em
Ynagio = 1,0 kg (al capotaste) a=77° b=§1"
g=7,5(0,22495 + 0,15643) /2= kg 1,43

tensione delle corde del violino = 7.5 % 4 = 30 kg

gravitazione delle 4 corde di viofino in totale = 1 43 x 4 =5,72

1* CONSIDERAZIONE

( se aumenta faltezza del ponticello diminuiseono g angoli {ra ponticello e corda, quindi
aumnentano | coseni degli angoli che sono dirett prop alla gravitazione g :dunque:
AUMENTANDO L'ALTEZZA DEL PONTICELLO AUMENTA g { perché altezza e g sono dirett
prop. e perche diminuiscono gli angoli e quindi aumentano i coseni}E PER COMPENSARE
QUESTO AUMENTO DEVO DIMINUIRE LA TENSIONE DELLE CORDE 1)

Lo strumento antico ha un ponticello piu’ basso del moderno perche’ ha corde di budelis (e
non di acciaio) le quall andranno tese di meno del acciaio perche' evidentenmente meno
resistenti ma incideranne con una gravitazione identica alle corde di acciaio sula tavola:(vedi



disegno in corde bmp):alira considerazione va fatta per la lunghezza del manico del violino e
per la sua inclinazione)

2°CONSIDERAZIONE: ogni corda di qualsivoglia strumento esercita una pressione su un
ponticello e quindi sulla tavola di abete di 1,5 kg mediamente : tale pressione da' i migliori
risultali acustici . Le variabifi tensione, atezza ponticellc, dovranno essere modificate per
ottenere il valore di gravitazione di 1,5 kg

REGOLA DI THOMAS YOUNG (1800): NON S| PUO' GENERARE ALCUN MODO D}
VIBRAZIONE CHE ABBIA UN NODO NEL PUNTO IN CUI VIENE APPLICATA LAFORZA
PERTURBATRICE: NE DERIVA CHE

pizzieando fa corda ad un terzo della sua lunghezza si oftiene una ricetta in cul mancano il
terzo seslo none modo-—-- mentre pizzicandola ad un settimo della sua lunghezza si ottiene
una ricetta in cui mancano i settimo, quattordicesimo, ventunesime modo(# importante
eliminare il settimo modo o armonico che non é accordato agli afiri e puo’ dare clangore)
PERCHE' it SETTIVOC ARMONICO DA CLANGORE?

ajesemplo di armonicolfrequenza moltiplicato per 1,2,34,56.7,8,9.10).
C2({66)--C3(132)--G3{198)-C4(264)--E4{130}—-G4(396)--B4 BEMOLLE(462)-C5(528)--
D5(5534 )--E5(660)

b)esempio di scala temperata da C2(66) (frequenza success= frequenza prec. per 1,05346)
e frequenze muktiple
C2(66--112--264--526)--D(74,08--592.6)--E(83,15--332 6--665 2)--G{98 89--395,56)--

B BEMOLLE(117 50-470.4)

Dallesempio a e b si vede che [ valeri delle frequenze In armonica corrispondono ai valori
defie frequenze nella scala temperaia a differenza del settimo armonico =Bbemolle

COME TOGLIERE IL SETTIMO ARMONICO? applico la regola di young ,dunque pizzico o
percuoto la corda ad un setlime defla sua lunghezza .

REGOLA PER CALCOLARE LE TASTATURE DELLA CHITARRA

| =L/1,05848 L=1.05%46 .|

esempio diapason iniziale L = 100

lunghezze successive sino alfottava=

100/ 1,05946 =594 4--89 1--84,1--79 4--74 5-70.7-66,7-63,0-59 558 1-53 00500

REGOLA MODIFICATA PER CHITARRA CHE HA 4 MILLIMETRI DI DISTANZA TRA CORDA
E TASTIERA
I=1 /10582 L=10882 L
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