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[57] ABSTRACT 
An improved switch for a magnetic suspension rail 
road in which in the switch area rail shaped support 
and guidance elements are disposed on movable sup 
ports resulting in a switch which is light in weight, has 
short structural length and short switching time. 

2 Claims, 5 Drawing Figures 
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SWITCH FORI'A MAGNETIC SUSPENSION 
‘ RAILROAD 

BACKGROUND OF INVENTION 
This invention relates to magnetic suspension rail 

roads in general, and more particularly to an improved 
switch for use in such railroads. 

In magnetic suspension railroads, secondary con 
ducting elements such as electrical conducting loops, 
conductor plates or magnets are arranged in a rail-like 
shape extending along the roadbed and cooperate with 
primary conducting loops in the vehicle to generate 
support (suspension) ‘and guidance forces. Because 
these devices very often extend vertically, problems of 
interference are involved at switch areas. As a result, 
various schemes for switching from a main track onto 
a branch track have been developed. An example of 
one such switch is disclosed on page 19, of an 
‘AEG/BBC/Siemens publication entitled “Electrody 
namic Suspension-Erlangen Test Track,” Ordering No. 
E 41 PM/ 1329. In this document, a sliding switch in 
which suspension and guidance elements for one travel 
direction along with suspension and guidance devices 
for the other travel direction are disposed next to each 
other on a traverse mechanism which extends over the 
entire length of the switches is disclosed. Switching is 
accomplished by sliding this massive switch mecha 
nism. Clearly, such a switch is quite costly because the 
traverse mechanism has a length of between 500 and 
1500 m. 
In view of this, it can be seen that there is a need for 

a less expensive and simpler switching mechanism 
through which switching in a magnetic suspension rail 
road can [be carried out. In particular, such a switching 
mechanism should be as small and as light weight as 
possible, thus making it less expensive and capable of 
shorter switching times. 

SUMMARY OF THE INVENTION 

The present invention provides a solution to this 
problem. In the switch area, the normal secondary con 
ductor elements on the roadbed used for suspension 
and guidance are provided only at the outsides of the 
switch. That is, on the outside of the straight section of 
the track and on the outside of the branch or curved 
section. (When referring to the outside what is meant 
is the outside as viewed from entry to the switch. In ac 
tuality, what is the outside when viewed from that as 
pect is actually the inside rail of the curved branch 
track.) In this arrangement, the frog of the switch is 
mounted in a stationary manner and the portion of the 
support and guidance elements at the switch entry 
point is mounted on a transversely movable support. 
On the support and within the switch suspension sec 
ondary conducting elements leading to the frog are 
mounted inside the normal secondary conductor ele 
ment arrangement on the outside. In an alternate em 
bodiment, the guidance devices are provided again 
only on the outsides of the switch with the frog of the 
switch stationarily mounted and the support and guid 
ance devices disposed, again only in the entry‘area, on 
double-armed levers shiftable between'two positions by 

rection. With either solution, a considerable weight re 
duction, a substantial shortening of the structural 
length of the movable parts and a simpler mechanism 
is obtained. With the arrangement wherein the suspen 
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sion and guidance devices are mounted on a movable 
support,switching distances become very short. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. la is a plan view of a ?rst embodiment of a 
switch according to the present invention. 
FIG. 1b is a similar view showing the same switch set 

for branching operation. ' 
FIG. 2 is a view along the section II-II of FIG. 1a. 
FIG. 3a is a plan view of an alternate embodiment of 

the switch of the present invention. 
FIG. 3b is a cross-sectional view of the switch of FIG. 

3a. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIGS. 1 and 2 illustrate a ?rst embodiment of the 
present invention. As illustrated, a concrete roadbed l 
is provided upon which are disposed rail shaped mag 
netic support or suspension and guidance elements. As 
illustrated, these comprise conductor plates. However, 
as is well known in the art, these may also comprise 
conductor loops, magnets, and so on which in each 
case extend in a rail-like manner in the direction of 
travel. The elements for suspension comprise conduc 
tor plates 2 arranged horizontally on the roadbed 1. 
Guidance plates 3 are installed in a vertical manner ex 
tending along the horizontal plates 2. These plates, 
which are also referred to as secondary conductor ele 
ments, cooperate with current carrying super 
conductor coils installed in the vehicle to generate the 
necessary lifting and guidance forces. Typically, the ve 
hicle will be driven by a linear motor which may coop 
erate with the rail 3 which then in addition to its func 
tion as a guidance rail becomes a reaction rail. Also 
shown are conventional rails 4 and 5 which are used for 
running the vehicle on wheels during a take-off or land 
ing or in case some difficulty is encountered. Typically, 
vehicles of this nature, one of which is illustrated on 
FIG. 3b, have retractable wheels which cooperate with 
the rails 4 and 5 for this purpose. 

In accordance with the present invention, the rail 
shaped guidance elements 3 are provided only on the 
outside of the tracks as viewed from the point of entry 
to the switch. The outsides are designated on the switch 
shown on FIG. la as a and b. The outside b in actuality 
is the inside of the curved portion of the branch track. 
Inside of each of the outside combinations comprising 
the suspension element 2 and guidance element 3 is an 
additional suspension element 2a or 2b, element 2a 
being associated with the straight track section a and 
element 2b being associated with the branch or curved 
track section b. These extend from the entry point to 
a frog 7. In addition, plural sets of conventional rails 4 
and 5 are provided for straight ahead and branching 
travel. The provision of guidance elements 3 on the 
outside only is maintained until the points past the frog 
7 of the switch. With the arrangement shown, the frog 
7 is stationary and only a section of the suspension and 
guidance elements within the switch are disposed at its 
entry point on a transversely movable support 6. In the 
illustrated embodiment, the support 6 is a framework 
mounted for sliding transversely to the direction of 
travel. It can be mounted on wheels or with special slid 
ing surfaces on its underside and is actuated hydrauli 
cally by a piston 8 between two limit stops 9 and 10, the 
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stop 9 being one for curved travel and'1'0 for straight 
ahead travel. " ‘ ‘ ' 

In the position illustrated on FIG. la, the'switch is set 
for straight ahead travel. With the switch set in this 
‘manner, the outside guidance elements 3b for curved 
travel is moved out of the way so that as the vehicle, 
such as a vehicle shown on FIG. 3b, enters the switch 
there is no interference between it and the guidance el 
ement. While traversing the switch from the entrance 
at the transversely movable support 6 until passing the 
frog 7, guidance is maintained by the left guidance ele 
ments 3 and 3a, and support maintained by the suspen 
sion rail 2 associated therewith on that side and the rail 
2b on the other side. 
With the support 6 moved to the other position as 

shown in FIG. lb, the guidance element 3b for branch 
travel is aligned with the branch track guidance ele 
ment 3 on the right. The transversely movable guidance 
element 3a on the left side used for straight ahead 
travel is now moved out of the way. Now when the ve 
hicle enters the switch it will be guided off onto the 
branch track by the element 3b on the right side with 
out'interference from the element 3a on the left side. 
Suspension will be maintained by the element 2 associ 
ated with elements 3 and 3b on one side and by the rail 
2a on the other side. FIGS. 3a and 3b show an alternate 
embodiment of the invention. In this embodiment, 
rather than placing the support and guidance element 

v‘on a transversely movable member the elements are 
mounted on each side on a double-armed lever. Again, 
the location of the switching mechanism is the same, 
i.e., only at the entry into the switch and the frog 7 re 
mains stationary. 
FIGS. 3a and 3b show the switch mechanism in a po 

sition for straight ahead travel. In this position a sup 
port element and guidance element 3 are in position on 

' top of a double~armed lever 9. On the right side, the 
second double-armed lever 11 is exposing the support 
element 2b with the support and guidance arrange 
ments 2 and 3 for branch travel rotated out of the way. 
The levers are supported on shafts 12 for rotation 
thereabout and are driven together by an electric 
motor 14 through appropriate linkages or gearing 13. 
For travel off onto the branch track, both double 
armed levers 11 are rotated 90° counterclockwise so as 
to cause the support element 2a to be exposed on the 
left and the guidance and support elements 2 and 3 ex 
posed on the right. This will then cause the vehicle to 
follow the guidance element 3 on the right off onto the 
curved portion of track. 
Thus, an improved switching arrangement for a mag 

netic suspension railroad has been shown. Although 
speci?c embodiments have been illustrated and de 
scribed, it will be obvious to those skilled in the art that 
various modi?cations may be made without departing 
from the spiritof the invention which is intended to be 
limited solely by the appended claims. 
‘What is claimed is: 
1. In a magnetic suspension railroad wherein suspen 

sion is obtained by horizontal secondary conductor ele 
ments on the roadbed cooperating with primary con 
ductor loops in a vehicle and wherein guidance is simi 

, larly obtained through vertical secondary conductor 
members on the roadbed cooperating with primary 
conductor loops in the vehicle, with normal sections of 
track having a horizontal support element and vertical 
guidance element on each side, an improved switch for 
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4 
switching between a main track and a branch track 
comprising: 7 

a. a ?rst support and guidance arrangement including 
a horizontal secondary conductor element and a 
vertical secondary conducting element extending 
in a ?rst direction from the entry point of the 
switch; 

b. a second similar arrangement on the other side of 
the entry point of the switch extending in another 
direction; - 

c. a ?rst horizontal support element extending from 
the entry point of the switch parallel to said first 
guidance and support member; 

d. a second horizontal support element extending 
parallel to said second guidance and support ar 
rangement crossing said ?rst support element at a 
stationary frog; 

e. means at the entry point of the switch coupling said 
switch with a straight section of track comprising: 

f. ?rst support and guidance coupling means for cou 
pling said one side of said straight section of track 
to said ?rst guidance and support arrangement‘ on 
one side; 

g. second support and guidance coupling means for 
coupling the other side of said track to said second 
guidance and support arrangement on the other 
side; 

h. said ?rst and second means having a separation 
greater than the spacing of the support and guid 
ance elements on a normal track section; 

i. a ?rst horizontal support coupling element parallel 
to said first coupling means for coupling the other 
side of said normal section of track to said ?rst hor 
izontal support element; and 

j. a second horizontal support coupling element par 
allel to said second coupling means for coupling 
the one side of said track to said track to said sec 
ond horizontal support element. ' 

2. In a magnetic suspension railroad wherein suspen 
sion is obtained by horizontal secondary conductor ele 
ments on the roadbed cooperating with primary con 
ductor loops in a vehicle and wherein guidance is simi 
larly obtained through vertical secondary conductor 
members on the roadbed cooperating with primary 
conductor loops in the vehicle, with normal sections of 
track having a horizontal support element and vertical 
guidance element on each side, an improved switch for 
switching between a main track and a branch track 
comprising: 

a. a ?rst support and guidance arrangement including 
a horizontal secondary conductor element and a 
vertical secondary conducting element extending 
in a ?rst direction from the entry point of the 
switch; 

b. a second similar arrangement on the other side of 
‘the entry point of the switch extending in another 
direction; _ 

c. a ?rst horizontal support element extending from 
, the entry point of the switch parallel to said first 
guidance and support member; 

d. a second horizontal support element extending 
parallel to said second guidance and support ar 
rangement crossing said ?rst support element at a 
stationary frog; ' 

e. means at the entry point of the switch coupling said 
switch with a straight section of track comprising; 
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f. a ?rst double armed lever having on one arm a ?rst 
coupling guidance and support arrangement and 
on a second arm a ?rst coupling support element, 
said lever rotatable about an axis parallel to the 
travel direction to align said ?rst coupling arrange 
ment with said one side of said normal section of 
track and said ?rst support and guidance arrange 
ment or to align said ?rst coupling support element 
with said one side of said normal section of track 
and said second horizontal support element; and 

g. a second double armed lever having on one arm a 

5 

15 

20 

25 

30 

35 

45 

50 

55 

60 

65 

6 
second coupling guidance and support arrange; 
ment and on a second arm a second coupling sup 
port element, said lever rotatable about an axis par 
allel to the travel direction to align said second 
coupling arrangement with the other side of said 
normal section of track and said second guidance 
and support arrangement or to align said second 
coupling element with said one side of said normal 
section of track and said ?rst horizontal support el 
ement. 

* * * * * 


