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Penmsylvania

Appiication Oclober 23, 1932, Serial Neo. 640,161

18 Claims.

My invention relates, generally, to transporta- -

tion apparatus and more particularly t¢ appara-
tus suitable for use in transportation systems
commenly known as moving platforms such as
described in my copending application Serial No.
612,014, filed May 18, 1932 and assigned to the
Westinghouse Electric & Manufacturing Com-
pany.

The above-mentioned copending application

describes a transportation system in which two
or more continuous, parallel platforms or trains

are provided, one of which operates continuous-

ly at a high average speed, but not a constant
speed, while the speed of the other platform
varies in cycles between standstill, or a very slow
speed. and a maximum speed which is equal to the
minimum speed of the high-speed platform.
Passengers are permitted to board the slow-
speed platform while it is at a standstill. It is
then accelerated while the high-speed platform
is decelerated and when the two trains reach sub-
stantially the same speed, they run at substan-
tially the same speed for a definite time to permit
the interchanging of passengers between the two
platforms. The high-speed platform is then ac-
celerated to its maximum speed and the slow-
speed platform is decelerated to its minimum
speed. at which it remains for a definite period
to permit the loading and unloading of pas-
sengers.  ‘The slow-speed platform is then ac-
celerated and the cycle of operation is repeésted,
as descriked in my copending application, Serial
No. 612,014.

An object of my invention, generally stated is
te provide means for propelling the vehicles of
a continuous transportation system which shall
be simple and efficient in operation -and which
may be economically manufactured and installed.

A more specific object of my invention is to
provide for propeiling the vehicles of s continu-

‘ous transportation system by stationary motors

mounted independently of the vehicles.
Another object of my invention is to provide
for transmitting the power of the propelling

motors fo the vehicles of a continuous transpor-

tation system through a frictional drive.

Still another object of my invention is to pro-
vide a coupling for the vehicles of & contingous
transportation system.

Other ohjects of my invention will be described
fully hereinafter or will be apparent to those
skilled in the art.

According to my invention, the vehicles vof'v a .

continuous train are propeiled by an adhesive or
roller drive which comprises a flanged rail fas-

(CL 164—25)

tened fto the under side of a fixed axle on each

platform and two vertical shaft rollers, one on -

each side of the web of the flanged rail. The
rollers drive the rail through adhesion developed
by alir pressure applied to roller bearings beneath
the driving rollers. The shafts which drive the
roliers are geared to vertical shaft motors lo-
cated in pits underneath the track. The motors
are mounted on trunnions, permitting them to
move laterally a small amount as the driving rail
on the drive varies its position. HEach motor unit,
consisting of two or four motors, is assembled
complete and mounted on a truck in order that
the complete unit may be quickly removed from
its position beneath the track without interfer-
ing with the operation of the train.

For a fuller understanding of the nature and
scope of my invention, reference may be had
to the following detailed description, taken in
conjunction with the accompanying drawings, in
which:

Figure 1 is a view in perspective, showing the
trains of a continuous transportation system op-
erating in a subway;

Pig. 2 is a view, partly in section and partly
in elevation, showing the propelling motors lo~
cated underneath the tracks which support the
trains;

Pig. 3 is a top plan view of Fig. 2 showing the
driving rojlers and the propelling motors;

Fig. 4 is a view, partly In section and partly in
side elevation, showing the manner of supporting
the motors in the operative position; )

Mig. 5 is a view, partially in side elevation and
partially in section, showing the structure of the
moving platforms and the cars;

Fig. 6 is g top plan view of Fig. 5;

Figs. 7-and 8 are plan and sectional views, re-
spectively, showing the manner of coupling the
cars together and of attaching the driving rail
to the axle of a car;

Figs. 9, 10, 11 and 12 are enlarged views show-
ing details of the construction of the coupling
device.

Referring to the drawings, and particulariy
to Figs. 1 {0 4, inclusive, the reference numeral {8
designstes a continuous platform or train which
moves continuously at a high average speed, but
not at a constant speed, and the reference
numeral §] designates a transfer or slow-speed
platform, the speed of which varies in cycles
between standstill, or a very slow speed, and the
minimum speed of the high-speed platform. The
cycle of operation and the manner of controlling

the operation of the trains by means of control &
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apparatus 12, shown in Fig. 2, are fully described
in my copending application Serial No. 612,04
and, therefore, will not be described in detail in
this application.

The high speed or carrying platform 16 may
preferably consist of a continuocus train of en-
closed cars 13, provided with seats {4, or it may
be constructed in any other desired form. The
slow-speed or transfer platform ! may consist
of a continuous train of open vehicles 8, as the
passengers remain on this platform only during
a short interval when trensferring to and from
the high-speed train. 'The slow-speed platforin
is provided with a guard railing {6 for the pro-
tection of the passengers and a plurality of posts
i1 to assist the passengers in supporting them-
selves during the acceleration cf the train. The
cars are provided with doors which are automati-
cally opened at the proper time to permit the
transfer of passengers, as described in my co-
pending spplication Serial No. 612,014,

As shown in Pig. 2, the cars are mounted upon
axles 18 having wheels {$ which run on roiler
bearings. Esach car is provided with only one
axle which is under one end of the car; the other
end of the ear is carried on the axle end of the
next car, as shown in Fig. 5. A T-rail 2{, which
is fastened to the under side of {he axies on each
car, runs between pairs of rollers 22 which are
driven by electric motors disposed in pits under-
neath the tracks.

The rollers 22 are mounted upon vertical shafts
and drive the rail 21 through adnesion developed
by air pressure applied to ball or roller bearings
on the shafts beneath the driving rollers. The
propelling motors are located in driving stations
which may be spaced ait suitable intervals
throughout the entire system in accordance with
the power required to operate the platforms. In-
asmuch as the equipment in ail stations is the
same, that in one station only will be described.

The shait of each roller 22 of & pair of rollers
thet drive the high-speed platform {0 is geared
to two verticel shaft motors 28 which are mount-
ed upon & basc plate 25, as shown in Pigs. 2 and
4. 'The seme base contains bearings for the mo-
tors and for the driving shafi. A gear case 25 is
bolted undernsath the hLase plate. The gears
run in oil which may be circulated through the
roller bearings in the base.

*The motors are mounted on trunnions 26, there-
by permitting them {o move laterazlly a smnall
amount as the driving rail 2{ varies its position.
The trunnion supports are mounted upon a truck
frame 27 which Is provided with wheels 28. A
complete motor unit consisting of four motors
for the high-speed platiorm, or two motors for
the slow-speed platform, may be readily rolled
out of place in case of & fault in one of the motors
and another unit connected in its place. When
the unit is in he proper position underneath the
track the truck frame 27 may be raised by means
of jack screws 2% to a position in which the roll-
ers 22 wil! engage the rail 2! and then blocked
in place by beams 2!, as shown in Fig. 4, or by
any other suitable means.

In order that sufiicient adhesion may be main-
tained between the rollers 22 and the rail 2¢{ to
drive the cars without slippage, the roilers are
firmly held against the rail by means of air pres-
sure. A large roller or ball bearing 32 is mounted
upon each shaft underneath the driving roller.
An air cylinder 33 is mounted upon each bearing
and each cylinder contzins a piston 34 which is
connected to the bearing on the shaft of the op-
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posite roller of each pair. By applying air pres-
sure to the pistons in the cylinders the rollers 22
may be firmly pressed against the rail 21 to pre-
vent slipping of the rollers on the rail. If it is
necessary to remove one of the driving units the
air pressure may be quickly released to disengage
the rollers from the rail 21, the bars 31 may then
be removed and the truck 27 lowered by means of
the screws 29.

As shown in Figs. 3 and 4, tie rods 35 are also
connected between the bearings 32 and the walis
of the station in which the motors are located in
order to overcome the reaction of the roller drive
and prevent longitudinal movement of the driv-
ing rollers.

In the illustrated embodiment of the invention,
a driving unit for the slow-speed platform 1f is
similar to one for the high-speed platform except
that only two motors 3§ are provided in each unit
in place of four.
fore, geared to only one motor. The motors are
mounted upon a truck 27, in the same general
manner as the motors of the high-speed unit, by
means of trunnions 26. The truck may be raised
and lowered by jack screws 29, as previously de-
scribed. The driving rollers 22 are compressed
gagainst the T-rail by air pressure in a similar
manner as the rollers of the high-speed unit, the
shafts of the rollers being provided with ball or
roller bearings 82 and alir cylinders 33.

As shown in Figs. 5 and 7, each car or section
of the platforms has only one axle, which is fixed,
and two wheels, each running on its own roller
bearings. ‘The axle is under one end of the car
and the other end is supported by the axle end
of the next car. One end of the body of each
car is mounted on an axle 4f by means of ellip-
tical springs 42 and the other end is pivotally sup-
ported on the end of the next car in a manner
to permit free movement in both a vertical and
a horizontal direction, thereby permitting the cars
to readily negotiate curves or uneven places in
the track. It will be noted that the cars may be
readily disconnected by lifting the end of the car
to raise the ccupling member or hook 38 out of
the pocket 39 in which it rests.

As previously stated, the cars or platforms are
driven through a T-rail 21 which is secured to
the underside of the axles 1. 'The rail 2{ is di-
vided into sections which are the same lengin as
the cars. One end of each section of the rail is
attached to the axle of the car and the other end
is supported on the end of the rail on the next
car in much the same manner as the body of the

car is supported. Referring to Fig. 8 it will be 5:

seen that the ends of each rail section are cut at
an angle of approximately 45 degrees in order to
make continuous contact with the driving rollers.

As shown, particularly in Figs. 9 to 12, inclu-
sive, & rall coupling comprises a ball and socket
joint 438, the parts of which are carried in a
cesting 44 which may move a small amount rel-
ative to & container casting 45 which is securely
fastened to one end of a section of the driving
rail 2¢. A pin 46, which fits into the ball 43,
is secured in a casting 47 which is fastened to
the other end of a rail section. Accordingly, one
end of each rail section is carried by the casting
45, which is attached to the axle 4§, and the other
end is carried by the casting 47 and the pin 46,
which fits into the ball of the ball and socket
joint on the next rail, as shown in the drawings.

In order to support the one end of the rail in
case the end of the car is lifted out of place to
disconnect it from the train or to prevent the

Bach driving roller is, there- 2
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rail from dropping im case the coupiing breaks,
a supporting member 48, Fig. 8, extends up-
wardly from the casting 47 to the body of the
car. As shown, the lower portion of the member
48 passes through a2 pocket 49 in (he casting 47
and the upper end is fastened to the car coupling
member.,

In order to permit the distance between the
supports for the couplings to be adiusted with &
view to adjusiing the lengih of the cars to make
the length of the train equal to the length of the
track and also to provide resiliency in the driving
system, & plurality of leaf springs B are inter-
posed between the casting 44, which carries the
ball 3, and the container casting 45, as shown in
Figs. 10 and 12, in 2 manner (o permit the cast-
ing 44 to move slightly with respect to the cast-
ing 48. :

As shown, the casting 88 is provided with an
upwardly-extending projectlon 52 which is diz-

bosed between the leaves of the springs 5! which

are retained in the container casting 45 by &
cover plate 3. The casting 44 is, therefore, per-
mitted to slide back and forth a limited amount
because of the Hexibility of the springs 8. If i
is necessary to vary the length of the cars, in or-
der to malke the length of the train egual to that
of the irack, one or more spring leaves may be
transferred from one side te the other of the
projection §2 in order to increase or decrease the
length of the train,

Referring particularly to Figs. 10 and 12, 1t will
be seen that the axle 4§ of the car is retained in
position in a pocket 94 in the casting 46 by means
of a cover plate 85 and a2 plurality of adjustable
set screws §5 which are provided with lock nuts
§7. In order {o deaden the noise and also $o
allow flexibilily, insulating cushions §8, composed
of rubker or other resilisnt material, are Inter-
posed between the axle and the retaining cups 59,
in which the heads of the screws 58 are seated, as
shown in Pig. 12. A rubber pad 8¢ is also inter-
posed between the cover plate 88 and the top of
the axle 1. In this manner the deiving power i
transmiticd from the rail 2] $o the axles pnd

" practicaliv no vibration or noise is transmitied to

the car bodies. :

As shown in Figs. 7 and 3, the sxle 51 is held
at right sngles to the rail 2{ by means of &
yoke whickz comprises two rods 62. One end of
each rod is connected to one of ihe wheel bearings
and the other ends are connected to the rail ab
88. The rods may be sdjusted to correct the Bo=
sitlon of the sxle 4§ with respect to the rail 21.

While I have illusirated my transporiation sys-
tem a5 being adapied for use In subways, it will
be readily understood that it may be easily con-
structed on the surface, or it may run overhead,
hetween or thirough the tali buildings in our jerge
cities, furnishiny & means of quickly and safely
trausporting a large number of people over any
desired distance, thereby relieving the preseng
congested condition on our city streets.

From the foregoing description, it is evident
that I have provided 2 trsasportation system
which is simple and economical in operation and
which has a greater capacity than sny of the
present systems. The continucus transporiation
system herein described meay be operated safely
and quietly, and it provides & convenlent means

. of transporting a large number of nassengers

75

through the congested districts of our large cities.
Since numercus changas may ke made in the
above-described conetiuction, snd different em~

3

bodiments of the invention may be made without
departing from the spirit and scope thereof, it
is intended that all matter contained in the above
description or shown in the accompanying draw-
ings shall be interpreted as illustrative and not
in a lmiting sense,

I claim as my invention:

1. In a transportation system, in combination,
& continuous mobile platform, a plurality of sta-
tionary motors disposed underneath the platform
for propelling it, frictional means for transmit-
ting the energy of the motors to the piatform, and
fuid-pressure means for varying the pressure on
the frictions] means.

2. In a transportation system, in combination,
& comtinuous mobile platform, a flanged rail at-
tached to the platform, a plurality of rollers for
frictionally driving the rail, s plurality of motors
for driving the rollers, and fluid pressure means
for pressing the rollers against the flange of the
rail to prevent slippage between the rollers and
the rail,

3. In a transportation system, in combination,
& continuous moblle platform, o flanged rail at-
tached to the platform, a plurality of rollers for
Irictionally driving the rail, a plurality of mo-
tors disposed underneath the platform for driv-
ing the rollers, fluid pressure means for pressing
the rollers against the fiange of the rail to prevent
slippage between the rollers and the rail, and
means for varying the pressure exerted by the
fiuid pressire means upon the rollers.

4. In a transportation system, in combination,
& plurality of vehicles, means. including an axle
for supporting each vehicle, a flanged rail at-
tached to the axle, & plurality of rollers for fric-
tionally driving the rail, o plurality of stationary
motors for driving the rollers, and fuid pres-
sure means for pressing the rollers against the
fiange of the rail to prevent slippage between the
rollers and the rail. :

5. In a transportation system, in combination,
a plurality of vehicles, an axle disposed under-
nesth each vehicle, a flanged rail secured io the
axle, a plurality of vertical shaft rollers for fric-
tionally driving the rail, a plurality of stationary
motors disposed underneath the vehicles for driv-
ing the rollers, and fiuid pressure means for
compressing the rollers against the raii to prevent
slippage between the rollers and the rail.

6. In a transportation system, in combination,
& con'inuous mobile platiorm, a plurality of mo-
tors disposed undernesth the platform for pro-
peiling it, frictional means for transmitting the
energy of said motors to the platform, and means
for raising the frictional means and the motors
into their operative position beneath the plat-
forms.

7. In a transportation system, in combination,
& continuous mobile platform, a plurality of mo-
tors disposed undernesth said platform for pro-
pelling it, frictionsl means for transmitting the
energy of the motlors to the platform, s plurality
of movable trucks for supporting the motors, and
means for pivotally mounting the motors on the
trucks. :

8. In a transportation system, in combination,
& continuous mobile platform, a plurality of mo-
tors disposed underneath the platform for pro-
pelling i¢, fricticnal means for transmitting the
energy of the motors to the platform, a plurality
of movable trucks for supporting the motors,
means for pivotally mounting the motors on the
trucks, and means for raising the trucks to ralse
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the motors into their operative position beneath
the platform.

9. In a transportation system, in combination,
a continuous mobile platform, a plurality of mo-
tors disposed underneath the platform for pro-
pelling it, said motors being grouped in driving
units throughout the system, frictional means for
transmitting the energy of the motors to the
platform, & truck for supporting the motors of
each driving unit, means for plvotaily mounting
the motors on the trucks, and means for raising
the trucks to raise the motors into their operative
position beneath the platform.

10. In g transportation system, in combination,
a plurality of vehicles connected into an endless
train, a fixed axle for supporting one end of each
vehicle, means for pivotally supporiing the other
end of each vehicle upcn: the end of the next ve-
hicle, a T-rail secured to s2id axle, & plurality
of rollers disposed to frictionally drive szid rail, o
plurality of motors for driving the roliers, and
resilient means for compressing the rollers against
the flange of the T-ralil.

11. In & transportation system, in combinstion,
e plurality of vehicles, an axle for supporting
each vehicle, a T-rail mounied on the axie, 2
plurality of rollers for frictionally driving the
rail, a plurality of vertical shait motors for driv-
ing the rollers, and means for pivotally mount-
ing the motors undernegth the vehicles to permit
lateral movement of the driving rollers.

12. In a transportetion system, in combination,
a plurality of vehicles, an axle for supporting
each vehicle, & T-rail mounied on the axle, a
plurality of rollers for frictionelly driving the
rail, a plurality of vertical shaft motors for driv-
ing the rollers, means for pivotally mounting the
motors underneath the vehicles to permit lateral
movement of the driving rollers, and means for
preventing longitudinal movement of the roilers.

13. In g transportation system, in combination,
a plurality of vehicles connected intoc an endless
train, a fixed axle for supporting oag end of each
vehicle, means for supporting the olther end of
each vehicle upon the end of the next vehicle, o
sectional T-rail for progelling the vehicles, means
for resiliently mounting ore end of each section
of the rail on the azle of one vehicle, means for
pivotally mounting the cther end of each rail
section upon the end of the next section, and s
plurzality of motors disposed to frictionally drive
the T-rail.

2,084,384

14, In g transportation system, in combination,
& plurality of vehicles connected into an endless
train, a fized axie for supporting one end of each
vehicle, means for supporting the other end of
each vehicle upon the end of the next vehicle, &
sactional T-rail for propelling the vehicles, means
for resiliently securing one end of each section of
the rail to the axle on one vehicle, coupling means
for flexibly and resiliently securing the other end
of each rall section to the next section, and means
including a plurality of motors disposed to fric-
tionally drive the T-rail.

15. In g transportation system, in combination,
a plurality of vehicles connected into an endless
train, a fixed axle for supporting one end of each
vehicle, means for supporiing the other end of
each vehicle upon the end of the next vehicle, a
sectional T-rail for propelling the vehicles, means
for resiliently securing one end of each section of
the rail to the axle on one vehicle, coupling means
for flexibly and resiliently securing the other end
of each rail section to the next section, means for
varying the length of said coupling means to vary
the length of the train, and means including a
plurality of motors dispcsed to irictionally drive
the T-rail.

16. In a vehicle structure, in combination, &
fixed axle for supporting the vehicle, wheels
mounted on the axle, a rail for transmitting power
to the vehicle, means for clamping the rail to
the axle, and resilient means interposed between
the axle and the clamping means.

17. In a vehicle structure, in combination, a
fixed axle for supporting the vehicle, wheels
mounted on the axle, a flanged rail for transmit-
ting power to the vehicle, a rail supporting mem-
ber secured to the rail, means for removably at-
taching the rail supporting member to the axle,
and resilient means interposed between the axle
and the last named means.

18. In a vehicle structure, in combination, an
axle beam for supporting the vehicle, wheels
mounted on the axle, a flanged rail for trans-
mitting power to the vehicle, a rail supporting
member secured to the top of the rail, means on
the rail supporiing member for engaging the web
of the axle beam to secure the rail in position,
and resilient means interposed between the axle
and the last named means.
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