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SOME QUESTIONS CONCERNING THE VIOLIN
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st out below are answers to some guestions that a bright ang
bget vant :;tudeni: might think to ask his/her teacher but be
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table guestions and the answers are not simple. Everything
a wvinlin is important, everything has a purpose and nothing
is redundant. Everything including the scroll, fingerboard and
tailpisce take part in the vibrations of the instrument. Hot
everything, however, takes part in the production of sound.
Extras, like the chin rest and shoulder rest will change the

reso 1ant behaviour of the violin and for this reason should be as
1+ as possible. Barogue players tend not to use them.

Why are there four strings on a violin?

This represents a compromise. Three strings o less would reduce
the range although there would be some gain in loudness. Five
strings could be tolerated; extending the range fo inciude that
of the wviola and violin. The body would have to be viola size to
snable the air and main body resonances for supporting the two
lower strings, to be placed in the correct position. Some instru—
ments have been made in this style. The viola d'4mors piayed at
the ohin has &7 strings with a like number of pathelic
strings to enhance the sound which was softer Lhdn a four =tring
instrument. There is a loss of loudness {(about 2dB per string) as
the number of strings is increased above four. & change ot 2 dB
i =1 ient to a change in loudness of about a factor of two.

Why are the strings tuned in fifths?

Tuning in fitths is again a compromise. It aftfords an gptimum
condition combining the range ot the instrument, incressed sonor—
ity and assistance in intonation, and physicsl accommodation of
the hand. Let me explain.

Using the C major scale as an example, the fouwth finger stops
the same note on a string as the next higher open string. The
first stopped notes on the two lowsr strings are sach an occtave
below the two upper open strings respectively. The third finger
tops nobtes on the three upper stri that ars an octave above
the open string immediately below. These combinations with the
open strings help with intonation since there is a noticeable
increase in the sonority of the note plaved when these coincid-
ences accur. [Nis remains true ¥ the strings are in tune.
Combinations of notes fall under the fingers in higher positions
& familiar in a lower position. 7o take an example , in
third position i.e. with the hand moved up the neck so that first
finger fails on the third note of the T major scale on that
-:'t;-“iﬁg, the other three fingers stop the notes of the next higher
g bEginning with the note of the open string.
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Why is the bridge shaped like that”

Tihez bridogs is made from a pisce of hard maple with the grain ran-—
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- : o the top piats of th WiEEn

ace &;iape*‘ ‘,af‘i' since t?‘e brzcxge is tapered from
top. ihis ensurses that the load of the sitrings on

es through the area of the feet so that the bridoge

wiil ot ‘c;ss;:s:me pent with time.

The bridge top is curved so that esach string can be bowed separa-

i+ an unshaped pisce of maple were used for a bridge the sound ()
ould be greatly reduced in loudness because of the high imped-
ance, and the upper harmonics would be wealk.

The cutting of the waist and the heart allows two resonances to
appear involving the top part of the bridge, a rocking mode at
3000 Hz and a vertical oscillation at 4000 Hz when the bridge is
tested on a solid base. On the more compliant violin they occur
at the lower frequencies of 2000 Hz and 4000 Hz respectively. fit
the higher fregquency of I000 Hz where the ear is most sensitive,
the response curve is raised and the scound has increased beill—
isnce.

The bridge has evolved from earlier shapes on the subjective
judgment of maker and player as adding to the sound gquality. No
comparative studies on bridges of different shapes has bsen done
vet to my knowledge.

Why are the sound holes that shape?

Ec:u.mc{ holes vary in shape from circular in guitars, throuwgh cres-
ceat tin VcO(S *flame” or "sword" in the viola démare to f-shaps
in the violing )

The size {i.e. area) of the ff-holes is related to the air volume

in the instrument to place the lowest or Helmholiz air resonance . y \
on thelsecond lowsst open string 1 t.e. C44 on ﬂu-pf k“""{
the violin. On the vicla this resonance would be at 52%/and on

t@atalcatezmtt::@ﬁ 3m~*ﬂ/\6'£+/"":“\

By turning the top of the C-shaped sound hole inwards to form an
t-hoiz the centre region of the violin under the bridge became
mors compliant. It could oscillate at a greater amplitude and
create a louder sound.

The ff-holes have a rounded shape without any notches and so red-
ure t%‘ze iikelihood of splitting of the top along the grain from
these regions. The top plate is usually made a little thicker
around the edge of the ff-holes for the same purpose.

What is the effect of the soundpost and bassbar?
The soundpost introduces an asymmetry into the rocking motion

indursd in the top plate by the bridge. If it were not thers, the
centire region of the plate between the +f-holes would rock with 3
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symmebrical motion «nith hittle scound ocubpoil. The
iiwel’y‘ immobilises ths right foot o+ the bridgs
al region to rock about it as fulcrum. This

: : gez“ arga of the top plate toc move in phass with a
consequent greater sound cutput. The bassbar helps to estend the
size of this area.

The soundpost has two other allied functions. Becauss it is a
"'!:tle behind the foot of the bridge, the moticn due to higher
harmonics i= transferred to the top by this foot. The soundpost
aizc transmits the reaction to the rocking motion from the bridge

to the back which enhances the breathing action of the violin
ROV «J‘M/f’/umg This / haws asralpang! F e wsietg )
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} ssbar has another function in restoring the plate tuning
which 1s ilost when the sound holes are cut.

What is the effect of the mute?

The sbony mute that clips on the top of the bridge increasss the
mass of this part and thus lowers the resonance treguencies of
the bridge. With the correct increase in mass the lower resonance
frequency will be relocated to arcund 150¢ Hz and a soft nasal
sound will result. There will be a loss in loudness dus to the
incr%‘ied impedance of the bridge with the mute attached.

A guite heavy mute (brass! has been used by violinists so they
can practice in hotel rooms.

Why is the wviolin that size and shape?

The size of the instrument is related to the tonal range which is
in the upper register of the human voice. and cace. boe Kot o s
el band Ak, ’{“j o Auvdaiag PRy te! A llad At banan.an.

The string lenglth is first chosen so that adiacent notes have
about ones finger spacing between them. The violin body length is
related to this being 3/5 of the string length from the upper
edge Lo the bridge line leaving the length of the neck at 2/5 of
the string length. The length of the body is a little more than
the length of the string. The size and shape were originally set
by a geometrical construction. The length of the body from the
upper edge to the bridge line is called the Diapason or Stop.

The shape is governed by the need to have maximum ares for sound
radiation compatible with the volume needed to place ihe air res—
onance at or slightly below the second lowest open string. There
iz ancther resonance also used to amplity the lower notes on the
violin and that is the first top plate rescnance which excites

the +irst higher air mode which occurs on or slightly aobove the
second apen string. The Dptlmum ribk height of about Z0mm has also
s be accommodated in arviving at the optimum air volume. The
xody length appears to he related to the frequency of the firs
Tigher alr acde oF resonance. The main body resonance is now
thought to be an octave above the main or Helmholtr air




piates are arched to increase their stidfness so that the
plate freguencies can be kept high while tne thickness of the
pilates and hence the weight can be made as low as possible with—

out loss of strength for resisting the forces placed on the inst—
rument by the string tension.

Are the plates bent into their convex shape?

In handoratisd instruments the plates are carved from solid wood
ithat has besn joined down the centre by giuing two pisces
together. Sometimes one piece 1s used for the back.

Why is the varnish orange, red or brown?

This probably has to do with the transparency of early colouring
agents that could be dissolved in linseed oil or spirits of wine.
Maturally occurring resins do not seem to come in colouwrs lower
in the spectrum than yellow. There are vegetable dyes but these
go not seem to have been used in varnish for sither furniture or
musical instruments. There is also the element of taste which
sgems Lo have been set early in the history of varnishing.

Why do you use rosin?

and the violin string the hair wouid slip ovsr the string surtace
and no sound would be produced.

Rasin 12 a rititle solid derived from the distillation of Larch

Turpesntine and is lefbas a residuse when the 0il of Turpentine is
distilled off. It has a melting point at about 95C.

The action of the rosin is thought to be that with ths movement
af the bow the rosin fuses, resolidifies and subsequently breaks
giving rise to the increased friction that is essential. (o Teten
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What does the purfling do?

The purvling clearly defines the edge of the instrument by ouib-
lining it in a distinctive manner. It also strengthens the edge
which is particularly useful in the top where it reduces the
tendency for cracks to run in from the edge along the grain

The purfling consists of three strips of wood, two black and one
white, =et in a channel about half the thickness of the plate in
deptih. Th
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2 purfling is glusd in place.
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