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THE

an in

HE ONLY VALID BASIS for the de
velopment of any new technology

must be a systems analysis to show the
need for the new development and define
the aims and objects to be pursued .
Thus the development of advanced
high- speed transport technologies such
as the magnetic suspension principle in
Germany also started with a transport
analysis , which revealed the require
ment for a new high -speed transport sys
tem and the need to develop unconven
tional suspension technique .
The economic development of a coun
try is inseparably linked with the status
and development of its transport.
For goods traffic (Figure 1) ,
crease of 100 % in traffic volume is fore
cast, based on the growth of the gross
national product . Similar considerations
are valid for long distance passenger
transportation .
This increase in traffic volume is com
bined with increased demands on the
transport system with regard to speed ,
capacity and comfort and , naturally , to
the economics of these systems .
In December 1971 , after three years
of work , Hochleistungs - Schnellbahn
(HSB ) Studiengesellschaft mbH , a com
pany founded by Messerschmitt -Bolkow
Blohm GmbH , STRABAG -BAU AG and
the German Federal Railways , submitted
a study of a high -capacity rapid transit
system (Hochleistungs- Schnell -Bahn , or
HSB for short ) which had been prepared
under contract to the Federal Minister
of Transport.
The object of this transport analysis
was to examine to what extent long -dis
tance transport in the Federal Republic
of Germany could be improved bymeans
of a new high -capacity , high -speed means
of transport , from the aspects of trans

port technology and economics , and how
this system could be designed from the
technical and operational points of view .
Route Selection and Traffic Demand

The HSB should concentrate on the
main centres of long -distance transport ,
ensure the best possible link -up with
existing and future short and medium
distance transport systems so as to cover
the whole territory , provide for rapid
and convenient transfer to and from
these systems , and in particular make a
positive contribution to the economy .
In selecting routes and terminals for
the HSB , the choice will fall on those
lines for which the sum of the transport
costs for the total traffic out of 69 traf

fi
c centres recorded in the Federal Re

public o
f Germany is a minimum (Fig

ure 2 ) . In other words , those routes are
chosen for which the economic cost
benefit balance produces a maximum .

This will be done b
y

means o
f
a mathe

matical simulation programme developed
by Messerschmitt -Bolkow -Blohm . This
simulation model for the determination

o
f

routes , also applicable for other net
optimizations , for the HSB results in a

link shaped like the letter C between
the major agglomerations from Ham
burg via the Ruhr and Rhine -Main areas

to Munich , with the following stations :

Hamburg , Bremen , Bielefeld , Dortmund ,

Cologne , Frankfurt , Mannheim , Stutt
gart , and Munich .

This C -shaped line could b
e regarded

a first development phase and the
nucleus o

f
a European network .

Figure 3 shows a European high -speed
transportation network and traffic vol
ume estimated b

y

this programme .

There exist a number o
f proposals for

European high -speed networks , but this
model ( Figure 3 ) is the only one known

as
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Economic Aspects of Future High - Speed
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Their Possible Technical Solutions
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FIGURE 2

by us which is calculated by the use of
socio - economic data . No doubt this model
must be updated .
This simulation model also includes
the calculation of the traffic demand for
an HSB from a matrix of 563 traffic
centres in the Federal Republic of Ger
many and 9 centres of transit with the
remarkable feature of the HSB system
in 1985 , compared with similar projects
in other countries (Figure 4 ) that not
only passenger transport, but also , and
to a particularly large extent ( 30 % of
total goods traffic by trucks in the Fed
eral Republic of Germany ) the transport
of trucks and private cars by picka -back
will show decisive improvements over
existing transport systems .

We believe that this simulation model
offers the possibility to research .
1. traffic volume of a high -speed trans
portation system
2. optimization of traffic routes
3. optimized configuration of system
(train length , frequency , tariff etc. )
4. temporal demand of users
in view of minimizing total traffic costs .
Cost -Benefit Analysis
The only basis for a technical decision
is an economic cost -benefit analysis of
such a system . The result is shown in
Figure 5, which compares three HSB
models investigated :
a ) An HSB model for the carriage of
trucks , cars and passengers .
b ) An HSB model for the carriage of
cars and passengers .
c ) An HSB model for the carriage of
passengers only.
It was found that the greatest benefit
to the economy comes from the HSB
model which offers the carriage of
trucks , private cars and passengers . The

*Messerschmitt / Bolkow / Blohm , Mun
chen .
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that this forecast is for 1985 , the year
350 km / h . It should b

e noted , however ,

point o
f

the economy is approximately
optimum speed -range from the stand

FIGURE 4

Nutzen

Kosten

500

einerKSB
Kosten-Nutzen- Analyse

V- 5
0
0km

/h
V

3
7
5km

/h

Deschi
Betriebs

.

?)

A
ir
tr
a
ff
ic
in
cl
u
d
e
s
o
n
lyo
ri
g
in
a
ti
n
g

d
o
m
e
st
ic
M
ig
h
ts.

R
a
ilt
ra
ff
ic

on

cl
a
ssA

a
n
dC
la
ssB

ro
u
te
s

تنبر

21

Lo
n
gh
a
u
ltr
a
ff
icu
si
n
gthe

n
a
ti
o
n
a
l
h
ig
hw
a
y
sfor

d
is
ta
n
ce
s
e
x
ce
e
d
in
g

50
km

ir

In
cr
e
a
se

of

m
e
a
np
a
ss
e
n
g
e
r
tr
a
ff
icv
o
lu
m
e

T
ra
ff
icV
o
lu
m
e

Lo
n
gd
is
ta
n
cet
ra
ff
ic-vol
u
m
ein

1
9
8
5in

th
eF
R
G

20
x 1

0
9 t
ru
ck-km

/ ye
a
r

85
x10
car
-km/

y
o
u
r

46
x106
air
-km/

y
e
a
r

P
o
llu
ta
n
ts(in 1
9
7
0)kg/km

C
O
C
x
H
y

0
,0
1
0
5
0
.0
0
3
5

0
.0
1
3
4
0
.0
0
2
2

0
,0
3
4
0
,0
4
1

N
O
X

0
.0
1
5
8

0
.0
0
3

0
,0
6
6

S
o
lid
s

0
,0
0
1
4

0
.0
0
0
1
6

0
.1

E
n
e
rg
y

P
o
llu
ta
n
tskg

/ kW
h

S
o
lid
s

E
n
e
rg
yd
e
m
a
n
dof

H
S
Bat

4
0
0km

/h fro
m
p
o
w
e
r

st
a
ti
o
n
s:25

x 1
0
9k
W
h/ ye
a
r

E
n
e
rg
yd
e
m
a
n
dof

h
ig
h
w
a
ytr
a
ff
icv
o
lu
m
eat

-80

km

/h:
25
x

1
0
9k
W
h/ ye
a
r

FIGURE 6
25
x 1

0
0K
W
h/ ye
a
r

C
O
2

P
o
w
e
rst
a
ti
o
nw
it
hf
o
ss
ilfu
e
l

1

S
O
2
0
,0
1
N
O
X
0
.0
0
2

in 1985. No such passenger volumes are
double the figure predicted for the HSB

o
f

1
8

millions a year , or

needed would have to b
e

in the region

o
f

the economy . The passenger volume
recommendable from the point o

f

view
pure passenger transport system is not
Republic's industrial agglomerations , a

Even o
n this route linking the Federal

is to be expected beyond 1985 .

grow , an increase in this optimum speed
port , and transport volumes continue to

able in both goods and passenger trans
time aspect becomes increasingly valu
for which the HSB is planned . As the

more than

N
u
cl
e
a
r p
o
w
e
rst
a
ti
o
n
0
,5 M
ca
l/kW
h w
a
st
eh
e
a
t

A
re
a

A
re
ad
e
m
a
n
dfo
ra

d
is
ta
n
ceof

9
0
0km

N
o
is
ele
v
e
l

Fo
u
rla
n
e h
ig
h
w
a
y

H
S
Bw
it
ht
ra
in
se
q
u
e
n
ce1.5

m
in
u
te
sp
e
r
2
4
0
0c
a
rs/h

1
2
0
0
0 ca
rs/h

30

km
2

3
0
–3
5k
m
2

7
5
-8
0dB
(A)

>
90
dB
(A)
for

co
n
v
e
n
ti
o
n
a
l
te
ch
n
iq
u
e, unk
n
o
w
nfor

r.
o
n
.c
o
n
v
e
n
ti
o
n
a
l

su
sp
e
n
si
o
n
te
ch
n
iq
u
e
s

In
fl
u
e
n
c

of
a n

e
w
su
rf
a
ce
h
ig
h
sp
e
e
d
tr
a
n
sp
o
rt
sy
st
e
m

( HSB
)

on

th
e
e
n
v
ir
o
m
e
n
t



FUTURE HIGH -SPEED GROUND TRANSPORTATION SYSTEMS 239

are

likely to be reached in European trans
port regions . However, a passenger
transport system can be super - imposed
on the truck and car system without
essential loss of benefit to the economy .
Moreover there are new decision
criteria (comfort, security ) which enable
us to prove modal splits and to reach
better results in analysis and prognosis
of traffic demand . It may be possible that
the results of passenger transport in the
Federal Republic of Germany by an HSB
can be improved by this new quantified
criteria .

Secondary Effects
Let us now take a look on the influ
ence of such a new high -speed transpor
tation system on environment protection
(Figure 6 ) .
It can be assumed that
1. pollutant loadings in fare -range
road traffic will be reduced proportional
to the split of private cars and goods
transport by truck to the HSB ,
2. this reduction of pollutants must be
compared with pollutant emissions of the
power plants necessary for the energy
demand of an HSB , but in this case
better to control,
3. the area demand of such an HSB
with a maximum capacity of 12,000 pri
vate cars / h is only 20 % of the area de
mand of highways for the same capacity .
Furthermore we are often asked what
consequences this HSB will have on air
traffic ( Figure 7) .
a ) In the Federal Republic of Ger
many 40 %-50 % of the domestic demand
in air traffic will be split to such an HSB ,
but due to higher growth rate of air

traffic ( 7 % -10 % ) this will be balanced
in approximately 7 years . A high -speed
airport link could reduce this split by
10 % to 20 % .
b ) In a European high -speed network
this split will be reduced to 10 % -20 %
due to larger trip length and will be
balanced after approximately 3 years .
c) Such an HSB in connection with air
traffic can take over 5 % -10 % of the
transfer passenger volume of interna
tional flights and so reduce the cost
intensive feeder service .
It can be said that high -speed ground
transportation systems as well as air
traffic necessary to meet future
transport demands .
Technological Development

What kind of technology can be used
for such a new high -speed ground trans
portation system ?
1. Railway systems ,
2. aircushion systems ,
3. electrodynamic suspension systems
4. electromagnetic suspension systems .
For each of these technologies there
exist principal vehicles in Europe .
In view of the high optimum speed of
up to 450 km / h predicted for such a
system and of the high operating costs
together with the possibility of using
conventional industrial techniques , Mes
serschmitt -Bolkow - Blohm decided to de
velop the magnetic suspension technique

and propulsion by linear induction motor.
The basic principles of the magnetic sus
pension system and its advantages are
already widely known , so that I do not
need to spend the short time at my dis
posal in describing them .
The principal vehicle of Messer
schmitt -Bolkow - Blohm (Figure 8) , sup
ported , guided and propelled by electro
magnetic fields and presented to the
public in May 1971 is the first step to
wards high -speed ground transportation
systems for the connection of industrial
agglomerations in Europe .
Messerschmitt - Bolkow -Blohm's next
step in 1973 (Figure 9) will be an ex
perimental vehicle on a 1,300 m long

track , supported and guided by electro
magnetic systems and propelled by a
fuel- rocket to a velocity of 400 km /h .
This vehicle supports on the bottom side
components to be measured like magnets ,
linear induction motors , current pick -ups
etc.

The construction of an operational ve
hicle (Figure 10) is planned for 1975
for the National Research Centre in
Donauried . This development programme
is sponsored by the Minister of Trans
port and the Minister of Research and
Technology of the Federal Republic of
Germany.
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guidance and propulsion were provided
by hydraulic fields of force , rather than
by electromagnetic fields .I should like to stress once again that

a decision for o
r against a given system ,

such a
s

the conventional railway system

o
r air cushion system , can only b
e the

result o
f transport analyses of the kind

which led to development o
f the mag

netic suspension principle b
y

Messer
schmitt -Bolkow - Blohm .
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To close , I would like to show you a

picture o
f

the very first vehicle in the
world to be supported , guided and pro
pelled without contact with a track . It

was exhibited a
t

the World Fair in

Paris in 1889 and was designed for a

speed o
f

200 km / h even then . However ,
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