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Wind players have often suggested that alternative materials

or finishes should be used in ths manufacture of brass instru-
ments in order to attain enhanced musical qualities., Engineers
and scientists have generally opposed the musicians' view,
believing that choice of material does not affect the musical
qualities of the instrument and that players are probably
influenced by the wealth of apparently unsubstantiated claims
made by manufacturers. Much of the published data which aims
to prove one view or thes ather ars suspect in their interpreta-
tion., Conssequently, a seriess of gxperiments has been developed,
with the help of other European institutions, to clarify the
pasition, .

Boosey and Hawkes required a top nwality bhalf-inch bored trombone
and to this end, bore shapes hL&d¢ peen investigated and modified
with respect intanation {1). The next approach was to consider
further developments using diffarent materisls for bell construc-
tion. There are many parameters to consider when choosing
materials, but for these initial trials it was thought that the
mogst significant results (if any) would be Found by varying the
material thickness af the bell flares.

Six brass bells wers made on the same mandrel using material of
three different thickness and these were compared with several
other instruments mada by other manufacturers., Professional
session players indicated a prefarence for the prototype B & H
trombone with the thinnest bell (2} and on this basis it has

been successfully launched as the 937 sovareign studio trombone.
The instrument was then used in further experiments, and for this
purpose, modified to accept each of the six bells mentioned abaove,

Knowing that previously published experiments had not shown
measurable acoustic differences betueen different bells, the First
approach was to exploit modern technigques in an attempt te detect
such differences.

1. Acoustic Measurements

Recordings were made of the sounds produced when a professional
played the instrument with the different bells. On analysis, the
variability bstween different tests uwas greater than the differ- _
sences between instruments, In order to overcome this difficulty
fgsociated with the "human factor*, the impedance of the trombone
and bell combination was measured at Surrey University using
their speaker driven apparatus {(3). The results were again
inconclusive.
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2. Holography

The same player and instruments were subjected to holographic
interferometry to detect the degree of bell vibration, A human
player created too much moyement obliterating the interferograms,
and similar negative results were obtained with pulsed laser
techniques. However when an artificial acoustic driver was used
te produce time-averaged interferograms, analysis shoued a mathe-
matical relationship betueen the amplitude of vibration of bells
of different thickness {4). The strongest resonances were Ffound
in the 250 Hz region, with a considerably reduced amplitude for
the thicker bells. These results have more recently been
confirmed by other techniques (5,6).

3, Artificial Driving

Using a siren, Woagram (7) has produced some of the most realistic
steady state trombone spectra. Unfortunately his published re-
sults with various bells did mot separate the effects due to
thickness, chemical composition, or finish.

When his apparatus was used in conjunction with the six bells
under study, pressure levels of 90 dB could be cbtained on-axis

at a bell radius from the rim, The saund at this position was
recarded for each of the bells, and a secand channel used ta
record the sound {7 d8 lower) through an artificial ear a2t the
normal players' pasition, For each bell, the notes B?q (58 Hz),
Bk (116 Hzg and f4 {349 Hz) were recorded. The notes were later
analysed {up to the tenth harmonic) from which it may be cancluded
that:

a) The thickness of the bell makes no measurable difference ta
the spectrum of sound when measured on-axis close to the bell rim,

bh) A significant difference in spectra is shown a2t the players’
ear position when bells of different thickness are attached,

¢} This difference is demonstrated as (i) a relative increase of
the second harmonic of Bbp (i.e. st approx. 232 Hz) and, (ii) a
relative increase of the fourth harmonic of Bbq.

d) The note F, shous no significant difference for the various
bells.

The tesults sa Far indicate that the bell thickness (and therefore
other parameters affecting the bell vibration) has a significant
affect on the sound spectrum measured at the players' ear position.
This effect probably radiates from the material itself. Both the
holographic an acoustic measurements demonstrate & difference
hetwesn the various bells. It is likely that such a difference is
perceived by the player and therefore is worthy of further investi-
gation.
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