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Will phone calls travel by balloon?

Peter Hadfield, Tokyo

FLEETS of robotic airships made of cling-
film could soon be taking to the skies to
create a global communications network.

Japanese scientists are designing helium-
filled balloons that can cruise at a height
of 20 000 metres and bounce mobile
phone signals back to Earth. The balloons
would fly far lower than the communi-
cations satellites being used for the coming
generation of mobile phone systems, such
as Iridium, so the phones would not
need such powerful transmitters and could
be smaller and lighter, says Masahiko
Onda, who is in charge of the research
project at Japan’s state-owned Mechanical
Engineering Laboratory.

Onda’s team has already launched three
blimps about 8 metres long. These are too
small to reach 20 000 metres but were
useful for testing control and recovery tech-
niques. Spending on the project is expected
to increase to £5 million this year—which
will be enough to fund the launch of a
20-metre balloon.

In the lower atmosphere, warm air from
the heated Earth rises through colder air,
causing turbulence. But higher up the
air becomes warmer and thinner, so there
is less turbulence to damage the craft
and shorten its life. “This means we can
keep a balloon aloft for several years,
manoeuvring it using onboard motors,”
says Onda.

The balloon will be filled with a mixture
of 10 per cent helium and 90 per cent air.

Cellphone tests aim to bridge the Atlantic

ONE OF Britain’s main cellphone operators
is planning to experiment with a method of
cramming ten times as many subscribers
onto its mobile phone network. If Voda-
fone’s trials are successful, it may become
possible to use the same mobile phone on
both sides of the Atlantic.

Vodafone currently supports two different
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At this height the difference in pressure
between the inside and outside of the
balloon will become so great that it could
easily explode, so a valve will be fitted to
regulate the pressure inside.

The balloon’s skin is made from several
layers of ordinary kitchen clingfilm coated
with polythene. Clingfilm was chosen for
its low gas permeability.

The final version of the balloon will be
solar-powered, since it will spend most of

mobile phone standards on its network.
The older is the analogue Total Access
Communications System (TACS), which
dates from the 1980s. The other is
the digital Global System for Mobile
(GSM), which is widely used in Europe and
elsewhere, but not in the US.

TACS and GSM treat phone conversa-
tions differently. TACS carries each one on
its own radio channel, 25 kilohertz wide.
In contrast, GSM converts speech into
digital code, chops it into packets and
then weaves packets from different conver-
sations onto a single radio frequency.
The receiver puts the conversation back
together. The natural spaces between
words allow at least eight speech channels
to be carried on a single GSM radio channel
200 kilohertz wide.

Now Vodafone is experimenting with an
American mobile phone standard called
Code Division Multiple Access (CDMA),
which was originally developed for the
military. Packets are not interwoven as
in GSM but preserved as a continuous
stream and transmitted in the same 200-
kilohertz channel. Conversations create a
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