




Table 1: An overview of the main features of the di�erent bowls
Bowl A B C D E F G Wobbly
Form circular circular circular circular oval circular oval oval

Aperture closed open open closed irregular open deformed open
Surface silica sand silica sand – silica sand silica sand – – optic moulded

Surface part all all – lower part at shoulder – – –
Height 20.5 13.0 18.0 15.0 15.5 17.2 9.6 - 17.3 5.6 - 6.3

Dia. rim 29.5 40.7 36.1 19.7 25.3 - 27.2 – 17.8 - 27.5 6.0 - 6.8
Dia. shoulder 33.0 35.5 – 24.5 18.2 – – –

Figure 2: Adding a ribbon with structure around
the surface of the bowl

Figure 3: Making an intertwined stick (left), adding
a layer on top of the inner surface (right)

The bottom layer (h=7.0 cm) is coated by silica sand, while
the next layer (h=5.4 cm) was originally blown in a mould
to create a modulated surface. This surface did not, unfor-
tunately, survive the development process.

Bowl G is an oval with a big variation in height, and was
extensively deformed during the blowing process.

3.3 Shapes with a stem
Two different types of objects with a stem have been de-
veloped: i) wineglass-like and ii) flattened glass-bell with
handle instead of a stem. The manufacturing of these ob-
jects started out in the same way as the bowls, and then
the stem or the handle was glued on later.

Several different types of wineglass-like objects were de-
veloped, with different sizes and shapes. For these the struc-
ture of the surface came from a mould used while blowing
the object.

One small wobbly object was manufactured as the wine-
glasses but without gluing a stem on it, and has therefore
been included in Table 1. This object has a balance point
off centre, and is often used in conjunction with bowl A in
musical performance.

The manufacturing of the flattened bell objects is more
complicated than for the bowls. It typically starts out as
the blowing of glasses, followed by various types of defor-
mation of the structure. As for surface structure, we have
tested coating the rim with silica sand, and also turning
the glass inside out so that the coating ends on the inside.

Unfortunately, many of these objects did not survive very
long, but two objects of this type are still in use.

3.4 Rods and stick objects
We have manufactured two types of rods: i) glass-chimes
and ii) stick objects. The glass-chimes are long cylindri-
cal objects with a small diameter in relation to the length.
They have been manufactured with an ‘eye’ in one end, to
facilitate suspension. Many different types of techniques
have been explored, e.g. intertwining two strings of glass
in the blowing process, which resulted in a screwed surface.
The individual objects differ in length, diameter (both cylin-
drical and slightly conic shapes) and surface roughness.

The stick objects were developed for making sound on
the other objects. Most of them are formed as drop shapes,
either straight or slightly bend (Figure 3.4). All these ob-
jects are coated with silica sand, to be able to cause friction
when used on the other instruments.

Figure 4: Various types of stick objects

3.5 Surface
Several different types of surface techniques have been tested:
i) smooth glass; ii) optic moulding; iii) intertwined threads
of glass; iv) silica sand, v) adding a ‘ribbon,’ vi) attaching
bigger glass-parts. The latter was entirely unsuccessful, as
the glass pieces melted during the blowing process and left
little trace on the surface.

The knowledge gained is that the surface of the objects is
of utmost importance for the musical possibilities. Partic-
ularly the appliance of silica sand on the objects opens for
many interesting sonic results. Unfortunately, the life span
of such objects are limited since the sand gradually falls off
during use.

4. MUSICAL PRACTICE
All the objects described above have been tested in various
types of musical exploration and performance.

4.1 Creating music with the instruments
We have explored three different types of creating music
with the instruments: improvisation, improvisation related
to composed material and fully composed material. One ap-
proach was to improvise freely with the instruments. Here
we have also explored the use of electronics with the in-
struments, ranging from amplification only to extended use

Proceedings of the 2010 Conference on New Interfaces for Musical Expression (NIME 2010), Sydney, Australia

289



of electronic treatment. This type of exploration has made
evident some of the possibilities of the instruments, and has
worked as a testbed for both composers and performer.

Improvisational techniques were also applied in the piece
Friction and Transformation by Ivar Frounberg and Pe-
ter Tornquist, written for solo percussionist and orchestra.
Here a structured improvisation on the glass instruments
(with electronics) were used in conjunction with composed
material for the orchestra.

Finally, we have also explored the use of full notation with
a high level of specification of musical parameters. This
was done in the solo piece Invitro Modus III by Ragnhild
Berstad for glass instruments with amplification. Here the
composer focused on both timbral nuances and microtonal
qualities by tuning the bowls and glasses with water. One
of the main challenges here, is that of developing adequate
notational techniques that allow composers to write pieces
for various performers.

4.2 Performing with the instruments
One of the main challenges of the performer has been to
gain knowledge and hands-on experience with the new in-
struments. Here we have drawn on the percussionist’s abil-
ity to explore, learn and master new instruments quickly.
The approach has been to improvise and perform with the
instruments in various settings. This includes solo perfor-
mances, and exploration of the instruments’ possibilities in
relation to other performers of various genres.

From a percussion point of view, the glass instruments
are interesting since they allow for continuous excitation, as
opposed to an impulse based playing technique often used
in percussion instruments. This possibility of shaping the
sound continuously over time opens for new ways of explor-
ing timbral nuances.

We have also been interested in exploring how the instru-
ments work at different scales, everything from small rooms
to large concert halls. Our musical aim has been to cre-
ate closeness to the sound, and convey the richness of the
timbral nuances made possible by the instrument. When
playing in a small room, even minute details can reach the
audience, while large concert halls require more dynamics
in both action and sound. Here the glass instruments differ
from many other instruments in that their fragility creates
a specific musical energy, which we believe is both audible
and visible for the audience.

4.3 Integration with electronics and visuals
As mentioned in the introduction, we have developed the
glass instruments with the specific intention of being used
with electronics. An important question here is that of mi-
crophone selection and placement. Here we have explored
different setups, including contact microphones attached to
the bowl, microphones placed around and over the instru-
ments, and handheld microphones. This has also led to a
systematic study of importance of microphone placement
around one of the bowls [6].

Besides the sonic impact, there are several challenges re-
lated to the use of microphones. One is the visual impact of
microphone stands and cables. Another is the performer’s
ability to move freely around the instrument. We are there-
fore focusing on developing strategies for amplification that
are both practical for the performer, and that also make for
a visually pleasing stage setup.

Concerning electronic treatment of the sound, we find
that it is necessary to use a compressor to ‘lift’ the least au-
dible components emanating from the instrument, but not
so much that the dynamics are ruined. This is particularly
important in larger halls, so that it is possible to keep some

of the nuances alive in the final sounding result. In smaller
rooms we find it necessary to add artificial reverberation to
create a larger ‘space’ for the timbral nuances.

We are still exploring other types of electronic treatment,
but standard techniques such as delay and pitch shifting
work well for impulsive sounds, and various types of band-
pass filters play well together with continuous sounds from
the instruments. Examples of such processing can be heard
at the accompanying web site.

5. CONCLUSION
The exploration of glass objects presented in this paper rep-
resents the first step towards creating more complex glass
instruments. One finding is that the objects which do not
have a clear pitched sonority are the most musically inter-
esting. This is because they allow for experimentation with
more complex timbral and textural nuances. Similarly we
find that impulsive excitation of the objects is less interest-
ing than iterative and continuous excitation of the surface.

In addition to the exploration presented here, we have
started to undertake systematic studies of various features
of the instruments, and how they can be used in composition
and performance [6]. Future work includes developing a
more articulated language and terminology that can be used
in the continued compositional and performance practice
with the instruments.
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