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The authors vibrated several violins and a viola for 500 hours, by attaching a device to
the bridges and playing an FM classical music station through it. Most players and lis-
teners noted tonal changes and thought the changes were improvements.

Italian) instruments have better
tone and are easier to play than contem-
porary ones is widespread. Many com-
parisons of select old and new
instruments have been made without
any conclusive support for the view. In
one recent comparison, the Tokyo
String Quartet played some well known
string quartet music with their own old
Italian instruments (to which they were
accustomed) and three quartets of mod-
ern instruments (to which they were
not). The event was reported by Picker-
ing (1994). The audience could see and
thus possibly identify which of the in-
struments were being played and this
may have been one of the many factors
that influenced the outcome, one possi-
bly favoring the old Italian instruments.

The music was, however, recorded by
one of us (MK) and listeners were asked
to identify the old and modern instru-
ments from excerpts that were pre-
sented in random order through listen-
ing alone. One of us (DL) had a dozen
experienced musicians attempt this
auditory identification task and none
was able to detect consistent differences
between the old and new instruments.
Most attributed their failure to the less-
than-ideal quality of the recording
rather than their auditory skills. The
other (MK), however, was later able to
identify almost all items on the test cor-
rectly from the same tapes.

The reasons for the apparent superior-
ity in tone and playability of select old in-
struments is not known. Eban (1981)

The notion that old (particularly
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considered that it was due to their having
been played on extensively and consis-
tently, and noted that after being played
for a while by a skilled player, an instru-
ment is better than usual for a short time
thereafter, but that an unplayed instru-
ment will “go to sleep” even if the string
tension has not been relaxed.

Hutchins and Rodgers (1992) point
out that “violinists are well aware that
continuous playing over a period of
time tends to increase the ease of playing
and the overall tone qualities of the in-
strument.” They describe how one
Jacob Augustus Otto, to speed an instru-
ment’s responsiveness, recommended
its laborious bowing in fifths, each fifth
for 1/4 hour daily over its complete
range for a period of 2 -3 months. In
contrast, they themselves described a
method they had devised for playing a
classical radio station through violins
for 1500 hours by means of coupling
loudspeakers (minus cones) to the
bridge. They reported that, for the 12
instruments studied, the Al mode fre-
quency remained constant, but the Bl
mode—and hence the A1-B1 A (see
Hutchins 1989)—decreased an average
of22 Hz.

One of us (Killion 1994) later de-
scribed changes with playing in the
tonal qualities of his instruments—a 95
year-old violin and 2 modern viola—and
suggested the possibility of producing a
“closet violinist,” an instrument that
would vibrate the bridge in much the
same manner as that described by
Hutchins and Rodgers. One of us (DL),

unknown to the other, had already em-
ployed such an instrument—one that
used a bone conduction vibrator from
an audiometer—and had found that
audible changes in the tonal qualities of
violins subjected to such vibration oc-
curred in amatter of afew days.

Together, we decided to study the
phenomenon more closely, obtaining
not only tape recordings of a sample of
radio music played through the instru-
ments before and after vibration but pre-
and post-vibration ratings from compe-
tent violinists on both the sound of the
instruments when they were played by
someone else and the ease of playing the
instrument themselves.

The need to rate both tone and play-
ability was suggested by the work of
Chiang and Houtsma (1982) who had
found that listeners were less able than
the players to decide on ratings. Thisisa
preliminary report since various con-
straints, including the difficulty in ob-
taining sufficient judges allowed us to vi-
brate only four instruments, two
restored violins made 20 and 50 years
ago respectively, one new viola and one
new violin.

Method

The instruments were played and lis-
tened to, each by at least five competent
string players, two or more of whom
were professional musicians, who rated
by them on a scale of 1-10. Each player
understood that a rating of 1 would be
given to the poorest instrument they
had ever come across, a rating of 5 would
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be awarded to an average instrument of
acceptable quality, and 10 would be the
rating given to the best instrument they
had ever heard or played. The players
rated the instruments twice, i.e., before
and after the instrument had been sub-
jected to 500 hours of vibration.

A Beltone 10 ohm B 70A Bone con-
duction vibrator (Radio Ear Corp, 1995)
was used to vibrate each of the instru-
ments. Its frequency response ranged
from about 250 - 4000 Hz. It was cou-
pled to the speaker output of a General
Electric Spacemaker radio tuned to a 24
hour CBC FM stereo station. The vibra-
tor was placed on top of the bridge, be-
tween the D and A strings, and was kept
securely in place by means of two elastic
bands that’ crossed around the instru-
ments and over the top of the vibrator.

The radio was tuned to the station and
the output level of the vibrator adjusted
so that a strong vibration was felt in all
four quadrants (back and belly). A brief
sample of the introductory music
(Respight’s Ancient Airs. and Dances)
from Bob Kerr’s program, entitled Off
the Record, was recorded at the start and
at the end of the 500 hours vibration at
thislevel.

The sample was recorded in stereo ata
distance of three inches above the finger-
board near the £ holes using a Dual type
33-919A electret microphone and a
Sony model UL stereo tape deck. The
output from the vibrating violin at the
microphone in this position was in the
order of 95 dB. The pair of recordings
obtained from each instrument were
then dubbed onto another audiotape for
play-back to an audience to demonstrate
the marked differences between pre-and
post-vibratory samples.

Results and Discussion

The results (Table 1) showed that the
listeners/players were, with one excep-
tion (J forthe viola) in close agreement on
the sound and playing quality of the in-
struments. Ratings for the two restored
instruments—both rated as being of mod-
erate quality—support the notion that
some such instruments in the hands of a
good player sound better to a listener
than they sound to another person when
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he/she is playing the same instrument.
Comparisons of the pre-and post vibra-
tion period judgments suggest that the
poorer the instrument at the outset, the
more likely it is to be rated as improved
following 500 hours of vibration.

Simple overall ratings (like other per-
ceptual measures of stringed instru-
ments) fail to tell the whole story. In
this study, certain musicians clearly re-
membered specific things about particu-
lar instruments—how particular strings
sounded, whether there was a com-
pletely even tone across or on certain
strings, whether it was easy or difficult
to obtain rapid changes in dynamic
range, how quickly the instruments re-
sponded, and so on. However, while
some such features were recognized by
certain players or listeners they did not
necessarily affect the rating. Judgments
were more broadly based and reflected a
gestaltimpression.

All participants were sure that the in-
struments had changed, and most
thought the changes were for the better.
Two of the instruments were played ex-
tensively after the vibration period was
over, the new violin by an advanced stu-
dent and the viola by a professional in
orchestral and solo performance. In
both case, further changes in tone and
playability emerged.

Many questions remain to be asked
about vibration as an artificial means of
playing-in an instrument. Does artifi-
cial vibration make trivial or truly im-
portant contributions to violin tone?
To what extent can it promote in new
instruments the qualities generally as-
cribed to-older ones? What type of
stimulus is optimal? Is the vibration
provided by using an orchestra as the en-
ergy source more effective than using a
recording of a single instrument or
would driving the vibrator with a low-
frequency square wave be as effective?
What frequency response should an
ideal vibrator have? What levels of vi-
bratory intensity are desirable? What is
the optimal duration of vibration? Is
there an advantage in placing the vibra-
tor on the side rather than on top of the
bridge?

There is no doubt that frequency
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change such as reported by Hutchins
and Rodgers (1992) occurs in wood that
is vibrated. It occurs not just in violins
at moderate humidity but, as reported
by Hunt and Balsam (1996), in beams of
spruce vibrated at high humidity. Do
changes from vibration such as those re-
ported here and elsewhere occur in all
parts of the violin or in one plate more
than another? Does it affect the glue as
well as the wood? Does it affect the pur-
fling and or the varnish? Should makers
make allowances for the effects of later
vibration on their instruments when
they are making them?

Follow up on some of these questions
might well prove to be useful, but the
number of variables associated with
each question is such that effective well
controlled studies will prove to be diffi-
cult. Comparisons of input and output
using a spectrum analyzer would poten-
tially yield more quantitative data and,
perhaps reveal more of the nature of the
changes that occur with vibration over
time.

Considerable further study of the
topicismerited. B CASJ
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Table 1 - Judgments of playing and listening before and after 500 hours of vibration

Instrument 1 (DB)

Instrument 2 (RI)

Pre-treatment Post-treatment Pre-treatment  Post-treatment
Players Listen Play  Listen Play Players  Listen  Play Listen Play
L 6 5 8 7 L 5 5 6 7
K 6 5 7 8 K 4 5 6 7
P 6 5 7 6 P 5 4 6 6
A 6 5 8 6 A 5 4 7 5
D 6 5 7 6 D 5 4 5 6
Mean 6 5 7.4 6.6 Mean 4.8 4.4 6.0 6.2
Instrument 3 Viola Instrument 4 (KT) |

Pre-treatment Post-treatment

Pre-treatment Post-tre";tment
Players Listen  Play  Listen Play
T 8 8 9 9
I 9 9 9 9
D 8 9 9 9
] 4 3 6 5
L 8 9 9 9
K 8 8 9 8
Mean 7.5 7.6 8.5 8.2

Players Listen Play Listen Play

T 8 8 9 9

I 9 8 9 9

D 8 9 9 8

] 9 9 6 9

L 7 8 8 8

K 8 8 8 8
Mean 8.2 8.3 8.7 8.5
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