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The vehicles of suspended railways and
particularly of high speed suspended rail-
ways are so arranged for the purpose of
automatic banking on curves that they can
5 swing freely about the upper side of the rail
in monorailways or about an axis below the
running gear in double rail lines. Owing to
this. possibility of free swinging the vehicles
will naturally swing not only under the in-
10 fluence of centrifugal force, but also under
other actions, for example side winds, rail
unevennesses and the like. During running
on the open line these relatively small swing-
ings are of no special importance and can in
general -be permitted. o

It is different in the stations. A rapid
traflic necessitates not only the raising of
the running speed to the highest value, but
also the reduction of the standing time in
the stations to the lowest possible value.
The standing in the stations is controlled
principally bythe time necessary for the exit
and entrance of the passengers. Along with
the guidance of the traffic on the platform,
the number and size of the doors and so
iorth, the arrangement of the passage be-
tween the vehicle and platform is the most
decisive for the time of traffic change. The
passage ‘must be adapted to personal char-
acteristics without stairs or large gaps so
that the passengers can pass from the plat-
form into the vehicle or vice versa without
having  to watch their steps. In  double
ailed surface railways or in suspended rail-
ways without provision for swinging, this
can be very simply obtaired by suitable ar-
rangement of the doors and platform, but not
‘inmonorail suspended vehicles which swing
o freely. The platform edge in the latter case

must be at a distance from the vehicle al-

lowing for the amplitude of swing. If the

vehicle is set swinging by the entrance and
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> vehicle and the edge of the platform con-

-of shock or

. exit of passengers this distance betwean the

stantly changes and leads to delays and ac-

ciclents.

The present invention provides arrange- -

ments which gradually reduce the swinging -
of the arriving vehicles to. zero and positively
guide the vehicles in the station vertically
and horizontally. .

‘The invention is illustrated in the as-
companying drawings wherein Figs: 1, 2
and 3 are views showing transverse crogs-
sections taken through apparatus constructed
according to the invention. :

Fig. 4 is a top plan view of the catching
device of Fig. 2. : '

Fig. 5 is a similar view of a modified form
of catching device, o ‘

Higs. 6 and 7 are views similar to F 1gs. 1,
2 and 3, showing modified forms of the in-
vention, and : .

Fig. 8 is a side elevational view of a mod-
ified form-of:catching device.

In essence the damping of the swinging,

that is the “catching” of the arriving -vehi-

cles is effected by their being provided say-

4L

on the underside with-guide surfaces or pro- 7

jecting keels, with which they enter guides
expanding to meet them, which are arranged
opposite them at the line section ends. -
Figures 4 and 5 of the accompanying
drawings, show such guides in plan. - In-
Figure 4 the guide is formed by roliers with
vertical axles.” The roller holding frames i¥
are advantageously hinged to one snother
at the points 13 in order to stop the swinging
of the vehicles' with the minimum siiount

of the rollers 1115 effected by “damping
springs or fluid buffers 14. T :
or buffing effect inereases in stiffness towards
the station (commencing at 15) and in the
station -itself the springs or butfers may be
replaced by an elastic covering of the rollers

To compensate the play of the cm;rying

“springs, particularly with  resiliently "sus-
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pended vehicles, in the station additional
rollers 17 with horizontal axes are so ar-
ranged that an entirely empty vehicle just
touches them. In this way the result is ob-
tained that the vehicles, whatever their con-
dition of loading, always take the same po-
sition vertically.

Tigure 2 of the accompanying drawings
shows the arrangement of the rollers 18 ‘ma
17 in the station, in cross section. 'The plat-
form 18 is so arranged in height that it 1s in
the same plane as the vehicle floor 19.  The
8 np 20 between vehicle 21 and pmhorm edge
13 can be reduced to a very small value ow-
;n to the guidance, only irregularities in the
cxternal form of the vehicle being allowed

&£

for.

While with this first described arrange-
ment a spe ecial keel 22 is provided on the ve-
hicle 21, the venlcle QU, Figure 3 has laterally

arrang ed guide surfaces 24 on which engage
corre snond‘- qgn/ arranged voliers 25. The
angle of inclination of the roller axes is such
that the rollers can effect vertical as will as
horizontal guidance.

With light vehicles the forces on the guides
are 1elat1vely small owing to the great dis-
tance of the guide engaging ‘.301 1ts from the
swinging axis. To stop the sv vinging of the
vehicle with the minimum amount of J jarring
care must be taken that the guide n
which have to be accelerated by the arriving
vehicle are as small as possible. The buffer
device of Figure 5 is deqoned with this in
view. Here there are no rollers for guiding,
but light guide rails 26, say of spring steel
band, “which are supy ported by damping
springs or fluid buffers 27 of increasing
stiffness towards the station. In this case
tle venlcles advant'weously have coverings
of wood or the like, Whlch can be lubricated,
on the engaomo parts. In the stfxtlon, in
view of running and particularly starting
{riction, guide vollers 28 are provided in
place of shomor rails.

Tn all the examples described above it has
been assumed that the guides are to engage
on the vehicle body or on the underside of
the vehicle. These arrangements have the
advantage that owing to the great distance
from the centre of swing, the power expendi-
ture is low. Since the foLces pmtlcuhlly
with light vehicles, are very small, the guides
in certain circumstances ean natur ‘IHV be
located at any other desired part of the ve-
hicle, for example at the top of the vehicle
as shown in Figure 6 of the accompanying
The vertical guidance is effected
in this last case by the veh hicles' being. pressed
downwards by the rollers 29 into the position
they would occupy when in full loaded con-
dition. Any increase in the size of the ve-
hicle top necessitated by the guiding ar-
rmgeme’l‘cs forms a cor upensatmo suaf

“tudinal guide

1,789,872

which decreases the undesirable effect of
side winds.
In the arrangement shown in Figures Tand
8 a stopping of the vehicle which is entirely
free from snock is also obtained. The stop-
ping of the vehicle swinging is here effected
by pure fricticnal demping. Instead of run-
rtn a gnideway of which the members
; vd the station, the vehicle runs
: ion onte cmoo,h rollers 30
Whrcn are DXCSS“Q by spvm% 31 against the
vehicle with a pressure in %cordmlce with
desired damping factor. The rollers 80
are set in rotation b" the vehicle running on-
to them, W‘n‘“ in ne swinging duectlon the
fri -Aou effect exists until thn swinging dis-

the

appears. In order that the rollers may be
’n* ought to the correct spetd of rotation in a

1, J

vt tlme, they must be very lightly con-
ted.  "The l;‘utl(hl can be increased by
gwﬁdm" either the rollers or the bottom
of the vehicle with a known friction covering
as used in brake dises.

- For exact guidance of the vehicle in the
station in a simpk manner, instead of the
l()LOl‘ arvangements described above, rollers

vith side flanges 82 shown dmted in Figure
‘;’ an be used.

The guide Nllelb in adchtlon to Ouldm

in th TOL tlus pm’poqu elthe1 aH
the ro]lels; st be Iriven, or an endless driven
band a1 (l over the whoh roller track.

1

arrangement is of particular im-
Ltn propeller driven high speed ve-
ince the propellers must be still in the
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stations owing to proximity of the vehicle
to the pl ‘1tlo* m and because the propellers
are not adapted to operate at low speeds.

W e c‘fum

1. An arrangement for guiding suspended
high speed "nlway Vehmles in which the
rehicles are OL}.le““']S\, free to swmo sideways
and to oscillate up and down, means for grad-
ually decreasmG these movements shortly be-
fore the stations and entirely preventing them
positively in the stations.

2. An arrangement for guiding suspended
high speed raul\‘"lv vehicles, in which longi-
tudi inally running guides are provided which
are app! fied to the vehicle bodies or parts
thereof, and which at the entry are expanded
for caichmo the sw mgl 1g vehicles.

3. An arrangement Lccordmn to claim 1,
in Whmn the vehicles are provi ided with longi-
surfaces which can engage fixed
guide surfaces in the stations.

4. An arrangement according to claim 1,
in which guide surfaces are prov1def1 which
act homzont'llly and vertically, in order to
eliminate lateral and vertical oscillations of
thevehicles.

5. An arrangement according to claim 1,
in which said means i3 pro*vlded with an ex-
e panded portion supported on damping means,

%

&0

82

90

1006

116

120

Yot
o



10

18

20

25

30

35

40

45

50

55

60

65

1,789,872

said damping means providing a slight damp-
ing action at the expanded part and progres-
sively greater damping in the direction of the
stations. »

6. In a suspended railway having station
platforms, the combination with vehicles free
to swing laterally and to oscillate vertically,
of means on the approach side of each sta-
tion platform for damping lateral swinging
and vertical oscillation of said vehicles.

7. In a suspended railway having station
platforms, the combination with vehicles free
to swing laterally and to oscillate vertically,
of means on the approach side of each sta-
tion platform for damping lateral swinging
and vertical oscillation of said vehicles, said
means comprising guide members converging

toward said station platforms and arranged

to bear against said vehicle.
8. In a suspended railway having station

platforms, the combination with vehicles free

to swing laterally and to oscillate vertically,
of means on the approach side of each station
platform for damping lateral swinging and
vertical ogcillation of said vehicles, and means
disposed along said platform for positioning
said vehicle at said platform. '
9. In a suspended railway having station
platforms, the combination with vehicles free
to swing laterally and to oscillate vertically,
of means on the approach side of each station
platform for damping lateral swinging and
vertical oscillation of said vehicles, and means
dispesed along said platform for positioning
said vehicle at said platform, said last-men-
tioned means comprising rollers arranged to
bear against said vehicle. T
10. In a suspended railway having station
platforms, and vehicles free to swing laterally
and to oscillate vertically, means for damping
these movemnients at the station platforms
comprising guide members converging to-
ward said station platforms and cooperating
with said vehicle to horizontally position the
body thereof, and other members cooperating
with said vehicle to vertically
body thereof. S
11. In a railway having a station platform,
and a suspended vehicle free to swing lateral-
ly, means for positioning said vehicle when
approaching said station platform compris-

position - the.

3

13. In a suspended railway of the type hav-
ing vehicles free to swing laterally and to
oscillate vertically, the ‘combination with
means at a station platform for preventing
such swinging and oscillation, of guide mem-
bers converging toward said platform and
provided with resilient damping means ar-
ranged to hold said guide members with pro-
gressively increasing stiffness in the direction

“of the station platform. ‘

In testimony whereof we affix our signa-

tures. - :
- FRANZ KRUCKENBERG.
WILLY BLACK.

ing opposed, resiliently positioned guide .

members disposed in the general direction of
travel of said vehicle and converging toward
said platform. : SRR

12. In arailway having a station platform,

and vehicles free to swing laterally, means
for damping lateral swinging of said vehicles

as the vehicles approach said station platform

comprising guide members disposed along the
path of travel of the vehicles and converging
toward said station platform, and means for

- resiliently positioning said guide members,
. said means being progressively less resilient

approaching the station platform.
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