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ELECTROMAGNETIC LEVITATION GUIDE 
My invention relates to an electromagnetic ?oating 

or levitation guide for movable bodies, especially for a 
fast vehicle which is held in levitation with at least one 
direct—current magnet. A ferromagnetic rail is mounted 
along the travel path of the vehicle and is arranged at 
a constant separation with respect to the magnet and 
serves as an armature return. 

For magnetic levitation, vehicles can be equipped 
with a plurality of direct-current magnets which are 
placed one next to the other in long bands and work to 
gether with ferromagnetic rails arranged on the path 
structure. In order to secure the guidance of the vehicle 
in all spacial directions, there are in addition to bans of 
carrier magnets, bands of guiding magnets arranged on 
the vehicle and lateral guiding rails arranged along the 
path of movement in order to cancel the gravity forces. 
In this way, centrifugal forces and lateral forces are bal 
anced out on curved portions of the travel path and in 
straight portions thereof. 
With a rapid movement of bodies held in levitation 

electromagnetically, there occur braking forces be 
cause of eddy currents induced in the rails. These losses 
can be held small if the rails are put together of thin, 
low loss sheets. 

Rails can be assembled from stacked cast iron plates 
having a low speci?c electrical conductivity and a low 
magnetic permiability in order to hold the formation of 
eddy currents small. 
Accordingly, it is an object of my invention to reduce 

the braking forces without the application of costly 
laminations or ferromagnetic material having a low 
conductivity such as, for example, ferrite. 
According to a feature of the invention, in an electro 

magnetic levitation guide of the above-mentioned type, 
I con?gure the pole faces of the core and of the return 
armature body of the direct-current magnet so as to be 
narrow and extending lengthwise in the direction of 
movement. In this way a substantial reduction of the 
braking forces caused by eddy currents is achieved 
alone through the con?guration of the direct-current 
magnet. By using a long, narrow direct-current magnet, 
eddies of the electric ?eld occur only at the ends with 
a uniform movement, so that with respect to the‘ known 
con?gurations, eddy currents are induced only in the 
regions near the ends of the magnetic arrangement, 
whereby the braking forces become independent of the 
length of the pole faces of the direct-current magnet. 
Although the carrying force is reduced linearly with a 
reduction in the width of the pole faces, the braking 
forces, however, are reduced quadradically with a re 
duction in the width of the pole faces. 
The invention will now be described with reference 

to the drawing, wherein: 
FIG. 1 illustrates a perspective view of an electro 

magnetic levitation guide equipped with a direct 
current magnet con?gured as required by the inven 
tion; and, - ‘ 

FIG. 2a and FIG. 2b illustrate an alternate embodi 
ment of the direct-current magnet in section and plan 
view, respectively. ' 
As a levitation guide, there is at least one carrying 

magnet arranged on vehicle 1 which is con?gured as a 
direct-current magnet 2. A ferromagnetic rail 3 is dis 
posed at a constant spacing from the magnet 2 along 
the travel path as an armature return member. The di 
rect-current magnet 2 has coils 6 which are supplied 
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from a generator 10 via a recti?er apparatus 11. A gen 
erator 10 is arranged on the vehicle 1 and is driven 
from a drive machine 12. By means of the control 
equipment 7, the current in the coil 6 is regulated such 
that a predetermined spacing from the rail is main 
tained. For this purpose, there is provided a feeler or 
sensor 8 arranged with respect to the direct-current 
magnet 2 which, in dependence upon the spacing be 
tween magnet 2 and rail 3, delivers different control 
voltages at its output terminals for regulating the spac 
ing. The feeler 8 is, for example, a magnetic-?eld de 
pendent resistance, especially a galvanomagnetic de 
vice such as a Hall generator. 
The magnetic power ?ux flows transverse to the 

travel direction s in the direct-current magnet 2. Ac 
cording to the levitation guide of the invention, the 
pole faces 5 of both the core 4 and rail 3 of the direct 
current magnet are con?gured to be narrow and extend 
with a long surface in the direction of movement s. The 
length l of the pole faces is substantially larger, for ex 
ample, 50 times larger than width b of the pole faces of 
the rail 3. According to a preferred embodiment, the 
pole faces are 600 times larger than the width b. The 
length l of the magnets is then 30 meters and the width 
b is 2.5 cm. For an air gap 8 = 1 cm, it is suf?cient if 
the rail has a width of 10 cm. With an induction of 0.5 
Tesla and of a velocity of 400 km per hour, the braking 
force amounts to only 2 percent of the carrying force. 

Preferably the width b of the core 4, the rail 3 and the 
pole faces 5 are dimensioned at least to be approxi~ 
mately the same. . 

As illustrated in FIG. I, it is advantageous with a U 
shaped con?guration of the core 4 of the direct-current 
magnet 2, to also dimension the rail 3 as a U-shaped 
member arranged at least to approximate a mirror 
image of the direct-current magnet. With the applica 
tion of the direct-current magnet as a carrying magnet, 
there is obtained a stabilization action against lateral 
movements at the same time. 
According to one embodiment of the invention, a di 

rect current magnet is provided with several individual 
coils 6 placed serially one next to the other in the direc 
tion of vehicle movement s as illustrated in FIGS. 2a 
and 2b. In this con?guration, the core 4 is provided 
with closed slots 13 on both of its arms in which the in 
dividual coils 6a, 6b are placed. Through the division 
of the longitudinal extending magnets, the inductivity 
of the coil 6 is reduced 'which, for control, is very ad 
vantageous. Preferably, the slots 13 are closed by slot 
closing means such as slot wedges 13a or the like. And 
in this way, the mounting of the coils is facilitated. 
According to another embodiment, the direct 

current magnet 2 is put together from several compo 
nent cores 4a, 4b equipped with individual coil 6a, 6b, 
so that the separating interface 14 in the pole faces 5 
do not form a functional air gap. In this way, the com 
ponent cores 4a, 4b, serially placed one next to the 
other, function as a practical matter as a single direct 
current magnet. Non-uniformities are, according to a 
further feature of the invention, cancelled by ancillary 
coils 15 arranged over the coil portions, the latter being 
in the slots 13. 
While the invention has been described by means of 

speci?c examples and in a speci?c embodiment, I do 
not wish to be limited thereto, for obvious modi?ca 
tions will occur to those skilled in the art without de 
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parting from the essential features of the invention and 
within the scope of the claims annexed hereto. 

I claim: 
1. Electromagnetic levitation guide for a movable 

body, comprising at least one direct-current magnet to 
hold the body in levitation, a ferromagnetic rail ar 
ranged along the travel path of said body at a constant 
spacing from said magnet, whereby said rail constitutes 
the armature return for the flux developed by said mag 
net, said magnet comprising a core having pole faces 
and said armature returns having pole faces, said pole 
faces being elongated and extending longitudinally in 
the direction of said travel path, the length of each of 
said pole faces being at least fifty times its width. 

2. Electromagnetic levitation guide according to 
claim 1, said core being U-shaped, and said armature 
return being pro?led to have a U shape and arranged 
to be at least approximately the mirror image of said 
magnet. 

3. Electromagnetic levitation guide for a movable 
body, comprising at least one direct-current magnet to 
hold the body in levitation, a ferromagnetic rail ar 
ranged along the travel path of said body at a constant 
spacing from said magnet, whereby said rail constitutes 
the armature return for the flux developed by said mag 
net, said magnet comprising a core having pole faces 
and said armature returns having pole faces, said pole 
faces being elongated and extending longitudinally in 
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the direction of the travel path, said core having slot 
means, said magnet comprising a plurality of coils 
aligned serially next to each other in said slot means, 
and closing means for closing said slot means. 

4. Electromagnetic levitation guide according to 
claim 3, said magnet comprising a plurality of core 
components having respective individual coils, said 
core components having respective sets of pole faces, 
said components being placed together so that the re 
spective interfaces between mutually adjacent compo 
nents do not constitute functioning air gaps. ' 

5. Electromagnetic levitation guide according to 
claim 4, said magnet comprising ancillary coil means 
arranged over said coils. 

6. Electromagnetic levitation guide for a movable 
body, comprising at least one direct~current magnet to 
hold the body in levitation, a ferromagnetic rail ar 
ranged along the travel path of said body at a constant 
spacing from said magnet, whereby said rail constitutes 
the armature return for the flux developed by said mag 
net, said magnet comprising a core having pole faces 
and said armature returns having pole faces, said pole 
faces being elongated and extending longitudinally in 
the direction of said travel path, the respective widths 
of said core, of said armature return and of said pole 
faces being dimensioned to be at least approximately 
the same. 
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