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ELECTROMAGNETICALLY DRIVEN HIGH-SPEED 
ELEVATED RAILWAY CAR SYSTEM 

The present invention relates to an elcctromagnet‘ 
ically driven high-speed elevated railway car system 
having a linear induction motor and associated with a 
guide beam for movement there-along. 

In known electromagnetically guided and driven 
high~speed elevated railway cars, completely separated 
components are employed on the vehicle and on the 
guide beam for performing the driving and supporting 
function. In such railway car systems, the bottom sides 
of the steel rails of the guide beam attract lifting mag 
nets on the vehicle body upward to produce the hover, 
and separate linear motors on the vehicle surround the 
aluminum rails of the guide beam, the aluminum rails 
being completely separated from the steel rails and 
being arranged either vertically or horizontally. 
The prior-art systems have a number of disadvan 

tages, which result in particular from maintaining the 
respective clearance between components gliding past 
one another, thereby forming a narrow gap, while 
cruising, starting up and switching off, with support of 
the vehicle being provided by means of mechanical 
emergency support elements in the event the lifting 
magnets fail, are not yet functioning or are no longer 
functioning. The narrow gap, on the one hand, and the 
necessity of keeping the linear motor free between the 
vehicle and the guide beam so as not to damage the 
motor on the other hand, necessitate extremely rapid 
response ofthe mechanical emergency elements, which 
either cannot be achieved or can only be achieved a 
complex structure. 

It is therefore an object of the present invention to 
provide an electromagnetically driven high-speed ele 
vated railway car system arrangement which over 
comes the disadvantages of prior art arrangements and 
which eliminates the possibility of damage to the linear 
motors if the lifting magnets do not function, even with 
out extremely rapidly responding emergency elements. 

In accordance with the present invention, a railway 
car system arrangement is provided wherein the lifting 
magnets, linear motors and corresponding aluminum 
and steel reaction rails be arranged beneath a portion 
of the guide beam. 
With the arrangement of the present invention. in the 

event of failure of the lifting magnets the gap between 
vehicle and guide beam increases in such a manner that 
the linear motors are not subject to damage by the vehi 
cle dropping onto the guide beam, even if the mechani 
cal emergency support elements do not take over sup 
port of the vehicle with an extremely short response pe 
riod. Thus, in other words. the present invention per 
mits a certain shifting movement of the vehicle be 
tween non-acting ofthe lifting magnets and response of 
the mechanical emergency support element. without 
the linear motors being damaged by such shifting. 
These and other objects, features and advantages of 

the present invention will become more apparent from 
the following description when taken in connection 
with the accompanying drawing wherein: 
FIGS. Ia and 1b are partial schematic cross sectional 

illustrations of electromagnetic railway car and guide 
beam arrangements in accordance with the prior art; 
FIGS. 2a and 2b are partial schematic cross sectional 

illustrations of electromagnetic railway car and guide 
beam arrangements in accordance with the present in 
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2 
vention wherein the railway car is mounted for move 
ment above the guide beam; and 

FIG. 3 is a side view partially in cross section of a rail 
way car and guide beam arrangement in accordance 
with the present invention wherein the car is mounted 
for movement below the guide beam. 

Referring now to the drawing wherein like reference 
numerals designate like parts throughout the several 
view. and more particularly to FIGS. la and 1b which 
show two examples of prior art vehicle and track sys> 
tents of the type which can be provided with separate 
optimization of the main electromagnetic components, 
i.e., the driving and supporting systems. As shown in 
FIG. la, the vehicle is designated by reference numeral 
3 and is guided for movement above and along a guide 
beam 5. The vehicle is driven by linear motors I. 2 
formed by driving magnets 2 carried by the vehicle and 
cooperating with an aluminum reaction rail I mounted 
on the guide beam. The vehicle also carries lifting mag‘ 
nets 4 cooperating with a steel reaction rail 6a mounted 
on a support rail 6 of the guide beam and wherein the 
necessary lifting force is provided by this arrangement. 
It can be seen that failure of the lifting magnets 4 result 
in an emergency situation in which significant problems 
can occur if emergency supporting components (not 
shown) do not immediately become effective, As illus 
trated in FIG. la, the linear motor 1, 2 is horizontally 
disposed and has almost no vertical path of fall. That 
is, upon failure of the lifting magnets 4. there is essen 
tially no time in which a mechanical emergency sup 
porting system can be actuated in order to support the 
vehicle 3 on the guide beam 5 without damaging or de 
stroying the lifting and driving system. The reason for 
this is that the support rail 6 of the guide beam 5 has 
an inwardly directed portion and the lifting magnet 4 
of the vehicle are drawn upward in cooperation with 
the steel reaction rail 6a arranged on the bottom part 
of this inwardly directed portion, while the aluminum 
reaction rail 1 of the linear motor I, 2 is disposed in the 
gap of the driving magnets 2 of the linear motor at the 
top part of the support rail 6. If the lifting magnets 4 fail 
and if the mechanical emergency supports do not act 
immediately, the linear motor I, 2 will necessarily be 
damaged or destroyed before such emergency supports 
can function. 

In the arrangement of FIG. lb, the linear motor 1, 2 
is vertically disposed adjacent to the vertical support 
rail 6. As in the FIG. la arrangement, the steel reaction 
rail 60 is mounted on an inwardly directed portion of 
the support rail 6 and the lifting magnets 4 are posi 
tioned on the vehicle 3 vertically below the reaction 
rail. As shown, the reaction rail 1 of aluminum for the 
linear motor extends vertically upward from the guide 
beam 5 and is disposed in the vertical gap ofthe driving 
magnets 2 of the linear motor. Thus, if the lifting mag 
nets 4 fail and the emergency supports do not act im 
mediately thereafter, the driving magnets 2 carried by 
the vehicle will drop onto the reaction rail I thereby 
damaging or destroying the linear motor. As shown in 
FIGS. la and lb, lateral driving magnets 7 are arranged 
vertically adjacent the faces of the inwardly directed 
portion of the support rail 6 or a corresponding steel 
reaction rail located thereat. In these arrangements, the 
bottom ends of the sides of the vehicle are curved in» 
ward to create space for the linear motors on both sides 
of the vehicle, which also results in unfavorable condi— 
tions with respect to the emergency support system. On 
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the other hand. it is desired to have small gaps between 
the guide beam and the vehicle in order to keep the re 
quired supporting engery and driving energy within 
reasonable limits since the energy requirements in~ 
crease at a greater rate with an increase in size of the 

gap. 
In accordance with the present invention, the disad 

vantages of the prior art system arrangements are over 
come by the arrangements illustrated in FIGS. 2 and 3 
of the drawing. As shown in FIG. 2a. the vehicle 3 is ar 
ranged for movement above the guide beam 5 and the 
lateral guiding magnets 7 are arranged on the vehicle 
opposite a canted bottom portion of the support rail 6 
while the lifting magnets 4 and the driving magnets 2 
of the linear motor are arranged in line one behind the 
other opposite the bottom of the inwardly directed por 
tion of the support rail 6. The steel reaction rail 60 for 
the lifting magnets 4 and the aluminum reaction rail 1 
for the linear motors are located one above the other 
on the support rail of the guide beam. The arrangement 
of the lifting magnets and the driving magnets on the 
vehicle 3 as well as the arrangement of the steel reac 
tion rail and aluminum reaction rail on a part of the 
guide beam in the HO. 2 arrangements are similar to 
that illustrated in FIG. 3. FIG. 3 illustrates an arrange 
ment wherein the vehicle is positioned for movement 
below the guide beam rather than moving the guide 
beam as illustrated in FIG. 2. As shown in FIG. 3, a lift 
ing magnet 4 may be arranged between two driving 
magnets on the vehicle. 

lt can thus be seen that in the arrangement of HO. 
2, the failure of the lifting magnets 4 will result in that 
the distance between the vehicle 3 and the bottom of 
the guide beam will increase and the distance between 
the driving magnets 2 of the linear motor and the lifting 
magnets 4, on the one hand and the reaction rails 1 and 
60. on the other hand will increase in such a manner 
that the driving magnets and the lifting magnets will be 
come free of the guide beam and a correspondingly en 
larged period of time will be provided for the emer 
gency supporting system to become operational. As is 
known in the art. the emergency support system may be 
formed by support rollers 10 schematically illustrated 
in FIG. 2a or support skids ll schematically illustrated 
in FIG. 21). 
As illustrated in FlG. 3. the steel reaction rail 60 is 

mounted on a bottom portion of the guide beam 5, the 
vehicle being arranged for movement below the guide 
beam. The aluminum reaction rail 1 for the linear 
motor is mounted on the steel reaction rail such that 
the steel reaction rail acts through the aluminum reac~ 
tion rail for cooperation with the lifting magnets 4. Due 
to the mounting arrangement of the rails l and 6a. 
which is similar to that of FIGS. 20 and 2b. the lifting 
magnets 4 and the driving magnets 2 can be arranged ‘ 
in line one behind the other on the vehicle 3 with the 
magnets being positioned below the reaction rails. As 
illustrated. a lifting magnet 4 may be arranged between 
two driving magnets on the vehicle. it can thus be seen 
that the structural arrangement of the reaction rails on 
the guide beam and the cooperating magnets on the ve 
hicle is such that when the lifting magnets 4 fail to func 
tion properly. the distance between the vehicle 3 and 
the bottom of the guide beam will increase and the dis 
tance between the magnets and the cooperating reac 
tion rails will increase such that the emergency sup 
ports can operate and support the vehicle on the guide 
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beam without fear of damage or destruction to the Iin‘ 
ear motors or the lifting system. 
While we have shown and described several arrange 

ments in accordance with the present invention. it is 
understood that the same is not limited thereto but is 
susceptible to numerous changes and modifications as 
are known to those skilled in the art. and we therefore 
do not wish to be limited to the details shown and de 
scribed herein. but intend to cover all such changes and 
modifications as are encompassed by the scope of the 
appended claims. 
What we claim is: 
1. An electromagnetically driven high~speed elevated 

railway system arrangement having a vehicle arranged 
for guiding movement along guide beam means, com 
prising linear induction motor means including ?rst and 
second cooperating parts and a separate lifting means 
including ?rst and second cooperating parts for spacing 
the vehicle from the guide beam means. the first part 
of each of the motor means and lifting means being 
mounted on the guide beam means, and the second 
part of each of the motor means and the lifting means 
being mounted on the vehicle and being positioned 
with respect to the respective cooperating first part 
such that the distance between each of the first and sec 
ond cooperating parts of the motor means and lifting 
means increases upon failure of the lifting means. each 
of the second parts of the motor means and the lifting 
means being a magnet means, and the magnet means of 
the motor means and the lifting means being positioned 
in line one behind the other in the longitudinal direc 
tion of the vehicle. 

2. A system arrangement as defined in claim 1. 
wherein each of the second parts are mounted below 
the respective cooperating first parts such that the ver 
tical distance between each of the first and second co 
operating parts increases upon failure of the lifting 
means. 

3. A system arrangement as defined in claim 1, 
wherein each of the first parts of the motor means and 
lifting means is a reaction rail means. 

4. A system arrangement as de?ned in claim 3, 
wherein the reaction rail means of the motor means is 
an aluminum reaction rail and the reaction rail means 
of the lifting means is a steel reaction rail. 

5. A system arrangement as de?ned in claim 4, 
wherein the steel and aluminum reaction rails extend in 
the longitudinal direction of the guide beam means. 

6. A system arrangement as defined in claim 5, 
wherein the magnet means of the lifting means and the 
magnet means of the motor means are arranged in line 
one behind the other. 

7. A system arrangement as defined in claim 4, 
wherein the steel reaction rail is mounted on a bottom 
surface of a substantially horizontally disposed portion 
of the guide beam means and the aluminum reaction 
rail is mounted on the steel reaction rail such that the 
steel reaction rail acts through the aluminum rail for 
cooperation with the magnet means of the lifting 
means. 

8. A system arrangement as defined in claim 7. 
wherein the horizontally disposed portion of the guide 
beam means is an inwardly directed portion of a sup 
port rail of the guide beam means. the vehicle being ar 
ranged for movement above the guide beam means. 

9. A system arrangement as defined in claim 7, 
wherein the vehicle is arranged for movement below 
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the guide beam means and the magnet means of the 
motor means and the lifting means are arranged along 
an upper portion of the vehicle. 

10. A system arrangement as defined in claim I. 
wherein a plurality of separate lifting means and sepa 
rate motor means are provided, 

11. A system arrangement as defined in claim I. 
wherein each of the first parts and each of the second 
parts are separate and individual members 

12. A system arrangement as defined in claim ll, 
wherein each of the first parts of the motor means and 
the lifting means is a separate reaction rail and each of 
the magnet means of the motor means and the lifting 
means is a magnet cooperating with the respective re 
action rail. 

13. A system arrangement as defined in claim 12, 
wherein the reaction rail of the motor means is an aim 
minum reaction rail and the reaction rail of the lifting 
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means is a steel reaction rail. 

14. A system arrangement as defined in claim I}, 
wherein the steel reaction rail is mounted on a bottom 

surface oiv a substantially horizontally disposed portion 
of the guide heam means and the aluminum reaction 
rail is mounted on the steel reaction rail such that the 
steel reaction rail acts through the aluminum rail for 
cooperation with the magnet of the lifting means, 

[5. A system arrangement as defined in claim l4, 
wherein the steel and aluminum reaction rails extend in 
the longitudinal direction of the guide heam means‘ 

16. A system arrangement as defined in claim l5. 
wherein the magnet of the lifting means and the magnet 
of the motor means are arranged in line one behind the 
other and extend in the longitudinal direction of the ve» 
hicle. 


