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In this paper we present a performance compa-
rison of three representative ADM systems, that
is, continuously variable slope delta modulation
(CVSD), Jayant’s constant factor delta modulation
(CFDM), and Un and Magill’'s ADM with hybrid
companding(HCDM), by computer simulation using
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Among the three systems, HCDM yields the best
performance in SQNR and dynamic range regardless
the channel is ideal or noisy. Comparing CVSD
and CFDM in an ideal channel, the dynamic range
of the latter is significantly wider than that of the
former, although their peak SQNR’s are almost
the same. In a noisy channel, CFDM degrades
more rapidly than the other two as the bit error
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above 107%, the use of CFDM appears to he
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sion is possible with HCDM or CVSD even at the
error rate of as high as 107%
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(2) The Current Status of Development
of Linear Motor Cars

Kyushu University, Sakutaro Nonaka

The noise and vibration caused by the railway
have been becoming an Iimportant social problem
with the increase in speed and frequency of train
operation. In order to realize a super-speed railway
system which will exceed the limit of speed about
300km/h in a conventional railway vehicle driven
through the agency of the friction between the
wheel and the rail, or to realize a low environ-
mental pollution railway system which will reduce
noise and vibration as much as possible, an increa-
sing interest is taken in the study and develop-
ment of new railway systems “Transport without
Wheels”, in which the vehicles will be supported,
guided and propelled contact-freely.

As to contact-free suspension and guidance
systems, air cushion suspension was first resear-
chred mainly in England, France and U.S.A. Though
the research works were done wusing full scale
models, the practical use was resigned because the
system needed much power for levitation and
caused much noise.

The main interest at present is in magnetic
suspension (levitation)., This system is roughly
classified into two types. One is called attraction
type magnetic levitation which uses the magnetic

attraction force between the ordinary electromagnet
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and the steel rail. The magnets are mounted on
the vehicle to control constantly the gap between
the magnet and the rail by exciting current and
the U-shaped steel rail is usually set along the
guideway. In this system, the gap is controlled to
maintain the length about 10mm.

The other

levitation.

is called repulsion type magnetic
It uses the magnetic repulsion force
between the superconducting magnet on the vehicle
and the induced current in the aluminium reaction
plate or reaction coils in track. The levitation
height about in this
that the
levitation force works only when the vehicle is

100mm is easily attained

system but it has the disadvantage
going at speed. The vehicle is guided using the
attraction force or repulsion force produced in
the same principlein the case of levitation.

As to contact-free propulsion systems, jet or
propeller propulsion was used in the Aerotrain test
vehicle in France and in other contries, but now
“mainly used is the linear motor propulsion which
causes low noise and low environmental pollution.

The linear motor propulsion is devided into two
types: one uses a linear induction motor (LIM) and
the other a linear synchronous motor (LSM).

The LSM propulsion, which is used with the
repulsion type magnetic levitation, uses supercon-
ducting magnets as the field magnets of LSM.
Since the magnets are mouhted on the vehicle with
those for levitation, armature windings of LSM

are set along the guideway.

The systems under study for development are
those each of which combines one of the above
levitations with one of the above propulsions.

The German firms of Krauss-Maffei and MBB,
which embarked on the development of attraction
type magnetic levitation nearly at the same time
in late 1960s, has been developing together for the
purpose of realizing an inter-city high-speed trans-
port under the support of the German Government.
The KOMET built by the MBB recorded the speed
401km/h with rocket propulsion in 1975 and the
Transrapid-04 by the Krauss-Maffei achieved the
speed 253km/h with LIM propulsion in November
1977.

— 53—

In Japan, the Ministry of Transportation perfor-
med the running test with a test vehicle EML 50
(weight 1.8ton) for the development of a low
environmental pollution railway, which achieved
the speed 40km/h on a 165m test track. The Japan
Air Lines also started independently the develo-
pment of the same system for high speed surface
transport for access to the airport in about 1975.
The test vehicle HSST-01(weight 1.0ton) succeeded
in the levitated running at the speed 307.8km/h
by single-sided LIM propulsion with auxiliary
explosive rocket acceleration in February 1978.

On the other hand, the Japan National Railway
embarked on the development of repulsion type
1970. In 1972, the test
vehicle ML 100(weight 3.5ton) achieved the speed
60km/h on a 480m test track by double-sided LIM

magnetic levitation in

propulsion. through the fundamental experiments
of LSM propulsion in the ML 100A, the new test
vehicle ML 500 (weight 10ton, length 13m, width
3.8m and height 2.7m) recorded the speed 312km/h
on a 4. 7km Miyagzaki test track on June 23 1978.
The test center is planning to extend the test track
to the length 7.1km by next spring and to chal-
lenge the speed 500km/h after next summer.
Concerning repulsion tvpe magnetic levitatien,
the project group of AEG, BBC and Siemens in
Germany built the test vehicle EET-01(weight 1.7
ton) levitated by superconducting magnets and
propelled by the double-sided LIM. It kept the

. levitated running for 18minutes at average speed

110km/h on a circle track of 280m diameter in
April 1976. This vehicle is under reconstruction to
change the propulsion system to the LSM propu-
Ision and its running test is planned this summer.
The research of LSM propulsion with this levitation
has progressed also in Canada.

In USA, the LIMRYV recorded the speed 41lkm/h
(255. 4mph) by double-sided LIM propulsion with
auxiliary jet acceleration in the Transportation
Test Center at Pueblo in August 1974, This is a
world speed record for wheel-on-rail vehicles.

In the artraction type levitation and LIM propul-
sion system, there remain number of questions to

be answered; its severe track alignment require-
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ment, the high-speed power pickup and the end
effect of the LIM.

The repulsion type levitation and LSM propulsion
system also has problems to be solved; the power
consumption, the dynamic unstability in levitation
and the affection of strong magnetic field intensity
on a human body.

It may be concluded that]the results fof fthe

BREBEEE F278% S5 1978F 9~104

cially in Japan, proves the feasibility of the

magnetic levitated linear motor cars.
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