
United States Patent (11) 3,630,153 
72 Inventor Henry L. Guimarin 

Fort Worth, Tex. 
(21) Appl. No. 821,690 
22 Filed May 5, 1969 
45) Patented Dec. 28, 1971 
(73) Assignee Whoosh, Inc. 

Fort Worth, Tex. 

54) VEHICLE-ENCLOSED RAILWAY 
TRANSPORTATIONSYSTEM 
13 Claims, 8 Drawing Figs. 

52 U.S. Cl........................................................ 104/138, 
29/155,291428,61143, 61/84,94/1,98/42, 98/49, 
104/51, 104/123, 104/123, 104/148 LM, 04/242, 

104/247, 105/1 R, 105/2 R, 105/164, 138/11 1, 
23875,238/10 F, 238/25, 238/83,238/283 

(51) Int. Cl......................................................... B61b13/10, 
B01g 7/02, F24f7/02 

(50 Field of Search............................................ 29, 155, 
428; 61143,84;941 l;98/42, 49; 138/103, 11 l; 
104/51, 52, 123, 124, 25, 138,242,243,245, 

247, 143 LM; 105/1, 2, 164, 199, 1 R, 2 R; 238/5, 
283, 10 F, 25, 83 

56 References Cited 
UNITED STATES PATENTS 

49,227 8/1865 Calthrop ...................... 105/2 R 
217,925 711879 Burton..... - - - - 104/124 

372,749 1 1/1887 Hagerty........................ 104.1138 

to Yo Y 
N. Y. N as 

Y. e a 
Y No .N N \ \, N t 

376,567 i? 1888 Weems......................... 10512 X 
916,531 3/1909 Carr........ 104/138 X 

1,200,483 10, 1916 Ginter..... 98/49 
1,766,367 6/1930 Weller......... 238/5 
2,47,526 3/1947 Steins et al... 105.7164 
2,474,471 6/1949 Dolan........................... 105164 
2,503, 120 4/1950 Meyer .......................... 104/247 
2,606,506 8/1952 Sloane. 105/164 
2,633,81 4/1953 Poage...... 1051 64 X 
3,233,559 2/1966 Smith et al...... 105/1 
3.35283 ifig67 Paascheetal. 238/283 
Primary Examiner-Arthur L. La Point 
Assistant Examiner-Howard Beltran 
Attorney-Giles C. Clegg, Jr. 

ABSTRACT: The system consists of a streamlined multicar 
vehicle and a complementary rail guideway. The vehicle is an 
elongated train of one or more cars of unitized tubular con 
struction, having tapered nose and tail portions. The cars are 
supported on wheeled trucks, the wheels extending from the 
sides of the body in a manner that the body is effectively 
suspended between the supporting wheels to provide a low 
vehicle center of gravity. The guideway includes a fer 
roconcrete rail-supporting base structure having relatively 
high rigidity and a shroud defining, with the base structure, a 
continuous enclosure for the vehicle. An induction motor 
propulsion system includes primary windings mounted on the 
vehicle coacting with a secondary conducting plate secured to 
the guideway. 
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WEHICLE-ENCLOSEDRALWAY TRANSPORTATION 
SYSTEM 

The invention relates to a high-speed rail transportation 
system; and particularly such a system which is adapted for the 
movement of passengers. 

it is well recognized that there is a need for high-speed 
ground transportation systems for the movement of passen 
gers, particularly in areas of high population density. Such a 
system is needed to complement existing modes of transporta 
tion including: commuter rail service; bus transportation, 
which is particularly adapted for intermediate-distance or 
long-distance service with frequent intermediate stops; and air 
transportation which is particularly adapted for long-distance 
service. While air transportation is adapted to and is employed 
for intermediate-distance service, it suffers the disadvantage 
that the door-to-terminal time at each end of the trip detracts 
from the attractiveness of the relatively short elapsed time 
from terminal to terminal. An ancillary problem created by 
this type of air transportation service is the increasing traffic 
and resultant aircraft congestion in the high-density popula 
tion areas, which result in delays of takeoffs and landings at 
the terminals. There is clearly a need then for a ground trans 
portation system which would function to transport passen 
gers from city to city and which would approach air transpor 
tation service in convenience, in comfort, and in total elapsed 
time from door to door or from city to city. 

Present railroad service is not capable of achieving this 
desired result; partially because of railway vehicle design and 
partially because of existing guideway design. 
A primary object of this invention is to provide a surface rail 

transportation system including a vehicle which is capable of 
speeds in excess of 200 m.p.h. Another object of this invention 
is to provide such a rail transportation system which is adapted 
to utilize existing railroad right-of-way. A further object of this 
invention is to provide such a rail transportation system which 
provides greatly improved passenger comfort over existing 
modes of rail transportation. A still further object of this in 
vention is to provide a rail transportation system for accom 
modating vehicle speeds in excess of 200 m.p.h. with excellent 
passenger safety. 
A system for accomplishing these objects includes an elon 

gated streamlined vehicle having nose and tail portions of 
gradually diminishing section, rail-engaging supporting wheels 
extending from the sides of the vehicle body whereby the body 
is effectively suspended between the wheels to produce a vehi 
cle center of gravity adjacent to or below the wheel axes, a 
guideway including a rigid base structure supporting and 
maintaining the rails in accurate dimensional relationship and 
accommodating the suspended vehicle body: and a cover 
secured to the base structure and defining therewith a con 
tinuous enclosure for the trails and vehicle. 

DRAWINGS 

The invention is illustrated, by way of example, in the at 
tached drawings in which: 

FIG. is a side elevation view of a multicar train, with the 
guideway being shown in section; 

FIG. 2 is a fragmentary plan view of the forward end of the 
lead car of the train of FIG. 1; 

FIG. 3 is a transverse sectional view through the passenger 
compartment of a car, and a transverse sectional view of the 
guideway for the train; 

FIG. 4 is a partially diagrammatic transverse sectional view 
taken through the truck compartment of a car illustrating the 
attitude control system of the invention; 

FIG. 5 is a partially diagrammatic transverse sectional view 
taken through the truck compartment of a car illustrating the 
attitude control system when the car body is tilted with respect 
to the axles; 
FIG. 6 is a diagrammatic illustration of a control valve for 

the attitude control; 
FIG. 7 is a fragmentary detail view illustrating the rail 

mounting; and 
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2 
FIG. 8 is a fragmentary side elevation view of the guideway 

shroud. 

DESCRIPTION OF THE PREFERREDEMBODIMENT 

The ground transportation system shown in the above 
drawings, and to be described, consists in the combination of a 
vehicle and a guideway having features complementary to 
each other to produce a desired functional system. This 
system is designed for high-speed passenger service. While the 
vehicle is illustrated and referred to as a multicar train, it will 
be appreciated that the features of the invention may be em 
bodied as well in a single car. 

Referring to FIG. 1, there is shown a train consisting of a 
lead car 10, and intermediate car 11, and a trail car 12, the 
latter two cars being shown fragmentarily. 
The train, regardless of the number of cars coupled 

together, is designed to produce a continuous smooth-walled 
envelope, for aerodynamic reasons, to reduce the drag as 
much as possible. The overall shape of the envelope is seen 
from a consideration of FIGS. 1, 2, and 3. Except for the lead 
ing and trailing end portions, the cars are of uniform cross sec 
tion and the cross-sectional shape of the carbodies is designed 
for functional use being generally square with smooth rounded 
corners. Where the adjacent cars are coupled together, the 
bodies are designed to provide minimum interruption of the 
smooth-walled envelope. 
The train end portions are reduced in cross section to 

produce a streamlined effect to deflect the air at the leading 
end of the train and to reduce drag at the trailing end. These 
end portions are defined by what may be referred to as 
beveled nose 13 on the lead and trail cars. As best seen in 
FIGS. and 2, the beveled nose of the lead car 10 diminishes 
from the uniform cross section portion of a relatively narrow 
horizontal, leading edge 14. As best seen in FIG. 1, the bottom 
wall of the beveled nose is defined by a continuation of the car 
bottom wall, while the upper wall 15 is inclined downwardly 
from the upper wall of the car uniform portion of the leading 
edge 14. The sidewalls 16 of the beveled nose merge symmet 
rically toward each other, as best seen in FIG. 2, and diminish 
horizontally to define the leading edge 14 which may, for ex 
ample, have a width about one-third the maximum width of 
the vehicle. 
The vehicle contemplated by the present invention is a vehi 

cle which would have a capability of maintaining an average 
speed of 200 m.p.h., and, therefore, should attain a maximum 
speed in excess of 220 m.p.h. To provide a desired angle of at 
tack for deflecting the air at the leading end of the vehicle in 
this speed range, it has been calculated that a desired ratio of 
the length of the diminishing vehicle end portion or beveled 
nose 13, to the effective diameter of the uniform cross section 
portion of the vehicle should be at least 2.5 to 1. For a vehicle 
which is essentially rectangular in cross section, this ratio 
should be applied to the length of the beveled nose in relation 
to the major transverse axis of the uniform body portion. For 
operation at substantially higher speeds, this ratio should be 
correspondingly increased. 
The particular above-described design of the beveled nose 

13 for the train lead car serves several important functions. 
First, since the nose portion bottom wall remains low, being a 
continuation of the vehicle botton wall, more of the air is 
deflected upward which is an advantage with respect to the 
guideway to be described. Additionally and importantly, this 
design tends to hold the vehicle down on the rails to provide 
good tracking of the truck wheels with the rails. Furthermore, 
the aerodynamic design is very significant from the standpoint 
of reducing horsepower requirements to drive the vehicle. 
The beveled nose 13 for the trail car is identical to that for 

the lead car 10. While, ideally, a beveled nose design for a trail 
car might differ from that of a lead car, it is desirable to have a 
gradually reducing section to eliminate the high drag effect of 
a vehicle having a blunt trailing end. Preferably, however, a 
multicar train of the type described herein should be 
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bidirectional so that it will be unnecessary to turn the train 
around at the terminals. Accordingly, the train may be made 
up of lead and trail cars which are identical, facing the op 
posite directions, and each having a control cabin or operator 
compartment in the beveled nose 13 to operate the train in 
either direction. 
Each car of the above-described multicar train is supported 

on a pair of rails by two trucks 18 which are mounted to rotate 
about a vertical axis relative to the body; each truck carrying 
four flanged rail-engaging wheels. As seen in the figures, the 
wheels are rotated about horizontal axes passing through the 
body; the trucks and the associated suspension system each 
occupying truck compartments which, in effect, isolate other 
car compartments from each other. Referring to FIG. 1, the 
passenger compartment is preferably located intermediate the 
two truck compartments; and in FIG. 1 there are illustrated 
two passenger-loading doors 19 for the passenger compart 
ment of the lead car 10. The beveled nose 13 of the lead car 
10 preferably encloses an operator compartment for the 
operator, of the train; and FIG. 1 illustrates forward-facing 
windows 20 and an entry door 21 for the operator compart 
ment. The compartment at the end of the car opposite from 
the operator compartment is isolated from the passenger com 
partment by the intervening truck compartment; and may be 
used as a baggage compartment, a baggage door 22 being 
shown in FIG.1. The trail car 12 has the same compartmental 
arrangement as the lead car 10; and the intermediate car or 
cars would have generally the same compartmental arrange 
ment, with an additional baggage compartment being pro 
vided in lieu of an operator compartment. 

For passenger service, the vehicle cars should be con 
structed to be of minimum weight in relation to functional 
requirements; and would preferably consist of a structure 
wherein the body itself defines a tubular structure element 
with subframe elements in the area of the truck compartments 
to accommodate the suspension structure. 
As shown in FIG. 3, the passenger compartment may in 

clude four longitudinal rows of seats 23, which may be in 
dividual airline-type seats, two rows of seats being located on 
each side of a center aisle. FIG. 3 particularly illustrates the 
relation of the passenger compartment floor and seats in rela 
tion to the axes of the truck wheels. The compartment floor is, 
of course, much lower than the wheel axes, from which it will 
be seen that the major portion of the payload is carried at or 
below these axes to maintain the center of gravity of the vehi 
cle either below or only slightly above the wheel axes. The 
compartment section illustrates racks 24 for carry-on luggage, 
and also illustrates longitudinal passages 25 for service con 
duits and cables. Preferably, each car passenger compartment 
would define a self-contained passenger unit, including 
snackbar and restrooms, the unit being adapted for "hostess 
service' in the manner of commercial aircraft. 

FIGS. 4 and 5 are diagrammatic transverse sectional views 
taken through a truck compartment to illustrate the suspen 
sion system for the cars and the "automatic attitude control' 
to provide maximum passenger comfort. This automatic at 
titude control serves to roll the car body into a turn commen 
surate with vehicle speed, tending to produce a coordinated 
turn in the manner of an airplane. As illustrated in these 
figures, a car truck 48 includes a frame structure or bolster 27 
which supports the several axles 28 for the rail-engaging 
wheels 29, and a center plate 30 which is the bearing member 
permitting the pivoting of a truck about a vertical axis relative 
to the car body. The truck may consist of two axles 28 which 
extend entirely through the car body and which are non 
rotatably secured to the bolster 28; and the ends of the axles 
would define journals coacting with wheel bearings to permit 
independent rotation of the wheels 29 at the opposite ends of 
the axles. Alternatively, the four wheels 29 of the truck may 
be nonrotatably fixed to four respective axles 28 which rotate 
independently relative to the truck. With either arrangement, 
each of the wheels 29 rotates independently of the other 
wheels. 
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4 
The wheels themselves are flanged wheels, in a manner of 

conventional railroad car wheels; however, the load bearing 
surfaces which engage the tops of the rails are cylindrical sur 
faces, as distinguished from the frustoconical load-bearing 
surfaces of the conventional rail wheels. There is no spring 
suspension in the above-described truck structure; and the at 
titude of the above-described truck components always 
remains the same relative to the guideway rails. The wheels 
are spaced relative to the rails to essentially eliminate any 
side-to-side oscillations of the trucks relative to the rails; and 
in this respect the transverse distance between the outer sur 
faces of the wheel flanges is of the order of one-half inch less 
than the distance between the confronting faces of the wheel 
engaging portions of the rails. 
The car body is supported on the above-described truck by 

means of a body bolster 31 and associated center plate 32, 
which coacts with the truck center plate 30 to define the 
pivotal bearing surfaces between the body and truck. The 
cushion suspension between the body and truck, for passenger 
comfort, is provided by variable pressure fluid suspension bel 
lows 33 and 34 which are mounted on the body bolster 31 and 
support the body structure itself through subframe members 
35. As suggested in FIGS. 4 and 5, for each truck at lease one 
bellows is provided on opposite sides of the longitudinal cen 
terline to provide the "automatic attitude control" to be 
described. It will be noted that the body bolster 31 is so 
mounted that it does not rotate about the center plate axis, 
relative to the car body but that it must be movable vertically 
relative to the subframe members 35; and suitable stabilizing 
members, not shown, must be provided for this purpose. 
While the vehicle guideway to be described is designed to pro 
vide minimum undulation in a vertical direction, the bellows 
33 and 34 will provide a cushion suspension to reduce the ef 
fect of such undulations as may occur. The operating fluid for 
this system may be air or other suitable compressible fluid. 

Additionally, this fluid suspension system is designed to 
rotate the car body, about a longitudinal axis of the car, rela 
tive to the trucks; and the automatic attitude control provides 
this rotation in response to the centrifugal and gravitational 
forces acting on the car. 

For ideal passenger comfort in a rail-guided vehicle of this 
type described, or for any type of vehicle, the guideway or 
roadbed should be banked on the curves in relation to the ex 
pected speed of the vehicle negotiating the curves. If the speed 
of the vehicle is perfectly coordinated with the degree of bank 
of the roadbed, the resultant forces will have the effect of urg 
ing the passenger only downward into his seat and there will 
be no sway-effecting forces. If, however, the vehicle speed is 
not perfectly coordinated with the inclination of the roadbed, 
there will be sidewise forces acting on the passengers. 
The same effect of passenger comfort may be achieved if 

the vehicle body may be rotated about its horizontal longitu 
dinal axis in relation to its supporting wheels, whereby the 
vehicle body may be banked independently of the degree of 
bank of the roadbed; and a mechanism for achieving this is 
shown particularly in FIGS. 4 and 5 of the drawings. This 
system includes the variable bellows 33 and 34 which are 
disposed, respectively, on opposite sides of the longitudinal 
axis of the car, control valves 36 and 37 for controlling the 
fluid pressure in the respective bellows 33 and 34, and the 
pendulum 38 by means of which the control valves 36 and 37 
are actuated to either increase or decrease the fluid pressure 
in the respective bellows in response to the forces which are 
acting on the passengers. 
The sensing mechanism for this system is a weight mass 

which may, for example, take the form of the pendulum 38 
which is suspended from the car body to swing in a transverse 
horizontal plane. The manner in which the pendulum is 
suspended, the form and weight of the pendulum, and the 
point of suspension relative to the car body are calculated so 
that the pendulum will react to the centrifugal and gravita 
tional forces in a manner to simulate the reaction of seated 
passengers in the passenger compartment. Referring to FIGS. 



3,630, 153 
5 

4 and 5, each of the valves 36 and 37 includes a respective 
valve plunger 39 and 40 which shifts longitudinally in a suita 
ble bore to alternatively connect the bellows chamber with a 
supply of pressurized fluid or with a vent. The plungers 39 and 
40 are connected to the pendulum 38 by respective links 41 
and 42, so that the valve plungers are shifted in response to 
swinging movement of the pendulum. 

FIG. 6 is a diagrammatic illustration of the valve 37, with its 
associated plunger 40 in actuating link 42. The valve plunger 
serves to selectively connect a valve passage 43 which com 
municates with the bellows chamber by means of a suitable 
conduit, a passage 44 which is communicated with a source of 
pressurized fluid which is maintained, of course, at a pressure 
higher than that normally required within the bellows 
chamber, and a passage 45 which communicates with at 
mosphere to define a vent passage. These passages open to the 
bore in which the valve plunger 40 reciprocates, and the 
passages are communicated with each other through an annu 
lar groove 46 in the valve plunger, for example. 

In the position of the plunger 40 illustrated in FIG. 6, the an 
nular groove 46 is positioned in a neutral position between the 
ports defined by the passages opening into the plunger bore, 
so that the bellows chamber is isolated from supply fluid and 
from atmosphere. Accordingly, the associated bellows will 
maintain a fixed attitude between the body bolster 31 and the 
subframe element 35. It will be seen that when the plunger is 
shifted slightly to the right, as viewed in FIG. 6, the bellows 
passage 43 is communicated with the supply passage 44 to 
permit the flow of pressurized fluid into the bellows chamber 
to increase the distance between the bolster 31 and frame 
member 35 thereby raising the right side of the car body rela 
tive to the truck as viewed in FIGS. 4 and 5. When the plunger 
39 is shifted to the left, the communication between the 
passages 43 and 44 is broken and the passage 43 is commu 
nicated with the vent passage 45, whereby the pressure in the 
bellows chamber will be permitted to reduce to effect a lower 
ing of this side of the car body relative to the truck. 
Now referring particularly to FIG. 4, the car body is illus 

trated on a horizontal or unbanked roadbed; and it is assumed 
that the vehicle has been traveling on a tangent or straight 
track and has just entered a left-hand curve considering move 
ment of the vehicle into the paper as viewed in FIG. 4. Since 
the vehicle has been traveling on a tangent track, the car is 
level in the sense that the horizontal axis of the body is parallel 
to the horizontal axis of the truck. As the car has just moved 
into the curve, the pendulum 38 has just responded to the cen 
trifugal force and has swung to the right an amount indicated 
by the angle a, which is the angle between the vertical axis of 
the car body and the longitudinal axis of the pendulum. This 
movement of the pendulum actuates both of the valves 36 and 
37, the plunger 39 of the valve 36 being shifted to the right to 
communicate the respective bellows passage with the vent 
passage to decrease the pressure in the bellows 33; and the 
plunger 40 of the valve 37 being shifted to the right to commu 
nicate the respective bellows passage with the supply passage 
to increase the pressure in the bellows 34. 
The car body then begins to rotate counterclockwise rela 

tive to the truck, as seen in FIG. 5. This rotation of the body 
relative to the truck will be gradual and will continue until the 
valve plungers are returned to the neutral position, as illtis 
trated in FIG. 6. This condition will occur when the horizontal 
axis of the car body has been rotated through the angle a rela 
tive to a horizontal plane parallel to the truck axis or to the 
rails. In this condition, the vertical axis of the car body either 
coincides with or is parallel to the longitudinal axis of the pen 
dulum. The attitude of the cars will stabilize relative to the 
truck, and remain so until such time as the centrifugal and 
gravitational forces acting on the pendulum change. 

In this manner, the car body is automatically rotated rela 
tive to the truck to align the vertical axis of the body with the 
longitudinal axis of the pendulum. Should the speed of the 
vehicle be too great, in relation to the bank of the roadbed, the 
vehicle body will compensate in the manner above described. 
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Conversely, should the vehicle speed be too small in relation . 
to the bank of the roadbed, the pendulum 38 would swing 
relative to the vertical axis of the car under the predominant 
influence of gravity forces to correct the car attitude for that 
condition. This condition would occur when the vehicle, as 
viewed in FIG. 5, rolls out of the curved track onto tangent 
track and the only force acting on the pendulum would be 
gravity which would effect swinging of the pendulum to align 
itself in a vertical plane normal to the truck axis. The car body. 
will then be rotated in a clockwise direction to the relative at 
titude shown in FIG. 4. 
The guideway for the above-described train will now be 

described with particular reference to FIG. 3. The roadbed or 
support 49 for the guideway base structure is constructed in 
accordance with standard roadbed practices, consisting of 
compacted, controlled drainage fill or ballast. Because of the 
high speed at which the above-described trail will operate, it is 
essential that the rails be supported on a base structure which 
will provide a high degree of accuracy, both with response to 
the plane of the load-bearing surfaces and the distances 
between the rails. Accordingly, the rails should be supported 
on a base structure which has a much higher section modulus 
than, or is much more rigid than, the conventional structure 
consisting of rails spiked to transverse wooden ties. 
As seen in FIG. 3, a preferred base structure is in the form 

of a continuous ferroconcrete strip 50 which spans the 
distance between the rails 51 to provide high dimensional in 
tegrity. This space structure is arcuate in section, defining 
relatively heavier rib sections at the outer edges thereof, 
where the rails are supported on the base structure and having 
a relatively thinner connecting portion between the rib por 
tions which defines a trough between the rails to accom 
modate the lower portion of the vehicle body. This base struc 
ture 50 is laid directly on the above-described conventional 
compacted roadbed 49; and could be constructed as a site 
cast reinforced concrete or as precast reinforced or 
prestressed concrete sections joined together on site by means 
of suitable control joints. The rails 51 are standard consisting, 
for example, of standard 140 ft. lengths joined together by 
conventional welding techniques. The rails 51 may be secured 
to the base structure 50 in any suitable manner to provide the 
desired rigidity of mounting. As suggested in FIG. 7, the rails 
may be secured to the base by means of bolts or studs 52 
suitably embedded in the concrete base structure at the time 
of casting, the rails being anchored to the bolts by means of 
conventional plates 53 and nuts. Because of the elimination of 
conventional wooden ties, which form a shock-absorbing 
mounting, some means must be provided for isolating the rails 
from the concrete base to absorb wheel load shock. Such a 
cushion device may take the form of a strip of resilient materi 
al, fabricated of neoprene, for example, which would lie on 
the base 50 and upon which the rail 51 is supported. 
The base structure 50 also provides support for a cover or 

shroud 56 which defines, with the base structure 50, a con 
tinuous enclosure for the train. Such an enclosure is particu 
larly desirable from the standpoint of safety in view of the 
speed at which the train is intended to operate. One aspect of 
the safety function is to eliminate the possibility of animals, 
fowl or debris from entering the guideway and interfering with 
the safe movement of the train. Another aspect of safety is to 
provide for all weather operation, particularly eliminating the 
effects of drifting snow and crosswinds. 
One form of shroud for the guideway is particularly illus 

trated in FIGS. 3 and 7, consisting of arcuate segments 57 and 
58 joined end to end along the length of the guideway. As seen 
in the figures, the segments are fabricated two different sizes 
as represented by the segments 57 and 58; respectively, and 

70 joined alternately. As best seen in FIG. 3, the segments have 

75 

substantially the same configuration except for a different cur 
vature at the top. This provides vertical gaps 69 between each 
of the adjacently connecting higher and higher segments, 57 
and 58 respectively, which define vents for the guideway en 
closure. These vents 59 are preferably covered with a suitable 
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screen structure to, again, prevent the entrance of debris or 
animals into the enclosure. The principal function of the vents 
59 is to provide for pressure equalization between the interior 
and the exterior of the enclosure during the passage of a train. 
As the train approaches a given point within the enclosure, 
pressure will build up due to the compacting of the airmass 
ahead of the train; and the vents 59 will alleviate this pressure 
built up to some extent. During the passage of the train, the air 
within the enclosure is necessarily compressed to occupy a 
smaller space defined by the annulus between the train and 
the enclosure; and again this pressure is relieved by the vents. 
After passage of the train, there will be expansion of the air 
within the enclosure and relatively reduced pressure; and 
again, the pressure will be equalized by the vents 59. 
The shroud segments may be fabricated, for example, from 

cold-rolled galvanized steel which might be corrugated to pro 
vide desired rigidity. Such segments could be readily 
fabricated to the desired shape, offsite, and transported to site 
for rapid installation. These segments are secured to the base 
structure 50 by means of brackets, or other suitable means, 
and may be joined together by bolting, for example. Alterna 
tively, the shroud segments 57 and 58 may be fabricated in the 
form of ferroconcrete shells, which again may be 
prefabricated in the desired shape and transported to site. 

For reasons of economy in fabrication, construction and 
maintenance, the size of the shroud should be maintained as 
small as possible. A limiting factor is that the cross-sectional 
area of the enclosure defined by the shroud and the base struc 
ture 50 should be sufficiently large in relation to the cross-sec 
tional area of the vehicle body to permit the smooth flow of air 
within the enclosure past the vehicle body as the train moves 
through the enclosure. The effects would be particularly ad 
verse if the velocity of the air were permitted to approach the 
speed of sound. For the contemplated speeds of the above 
described vehicle in excess of 220 m.p.h., the ratio of the en 
closure cross section to the vehicle cross section should be a 
minimum of 2 to 1. For higher vehicle speeds, this ratio should 
be correspondingly increased. 
A propulsion system for the above-described vehicle is 

preferably independent of the supporting wheels 29 because 
of the difficulty in obtaining driving traction between wheels 
and rails at the speeds contemplated for this system. One 
suitable form of propulsion system is that of a linear induction 
motor shown diagrammatically in FIGS. 3, 4, and 5. Such a 
linear induction motor includes primary cores or windings 62 
suitably supported from the vehicle and coacting with a secon 
dary conducting plate 63 fixed to the guideway base structure 
50. As best seen in FIG. 3, the secondary conducting plate 63 
may be in the form of a continuous rail or beam having the 
shape of an inverted T, in cross section, which is secured to 
the guideway base structure in any suitable manner. The pri 
mary cores 62 must be supported on the body to maintain the 
necessary space relationship with the conducting plate 63. In 
this respect, the primary cores are necessarily mounted on the 
truck structure as opposed to the body structure; and in FIGS. 
4 and 5, the primary cores 62 are shown as being mounted on 
a suitable supporting plate 64 attached by means of brackets 
65 to the truck bolster 27. The primary cores would be 
mounted to one or more trucks of a car, or of the train, as 
determined by the motor design and the power requirements. 
This type of propulsion system would require either an on 
board source for generating electric power or would utilize 
utility-generated electric power from distribution means as 
sociated with the guideway. 

Alternatively, a gas turbine type of propulsion system could 
be used with the vehicle of the type described. 
There has been described a high-speed rail transportation 

system for the movement of passengers which is a feasible 
system in the sense that the contemplated speeds for the 
system are sufficient to complement and be compatible with 
other existing and planned modes of passenger transportation. 

This described system is feasible from an economic stand 
point for a number of reasons. One significant reason is that 

8 
the guideway can be built largely on existing railroad right-of 
way. On much of existing high-speed right-of-way, the shar 
pest curves are 2 curves; and the desired speeds for the 
described system can be maintained on this right-of-way. 

5 From the standpoint of construction and maintenance costs, 
the vehicle has a construction to provide maximum weight 
consistent with the functional requirements. With a 
lightweight passenger vehicle, the wheel loading may be of the 
order of 5,000 pounds as compared with present railway 

10 freight car wheel loadings of the order of 30,000 to 40,000 
pounds. Since existing rail guideways are designed for both 
freight and passenger service, the guideways must accom 
modate the high freight loadings. Economy may be achieved, 
then, in designing a guideway limited for the relatively light 

5 loadings of high-speed passenger vehicles. With lighter 
loadings, it would be expected that maintenance cost for both 
vehicle and guideway would be reduced. Operating economies 
should be achieved because of the lightweight construction of 
the vehicle and of the vehicle streamlining. The streamlining 
or aerodynamic design has a substantial bearing upon the hor 
sepower requirements to drive the vehicle. 
The above-described system is feasible from the standpoint 

of service to the public because of the reasonable door-to 
door or city-to-city elapsed time, in relation to other modes of 
transportation, and because of the degree of passenger con 
fort which is achieved. 

Furthermore, the above-described system is feasible from 
the standpoint of safety. The vehicle is very stable because of 
the wide tract suspension and low center of gravity design, 
along with the aerodynamic design to achieve good tracking of 
the vehicle on the rails. In a vehicle as above described, the 
spacing of the rails may be of the order of 12 feet, for example, 
as compared with a spacing of 4 feet 8% inches for standard 

35 track. The rigid rail-supporting structure achieves safety in 
terms of accurate dimensional control of the rails as well as 
providing a smooth roadbed. The enclosed roadbed achieves 
safety from the standpoint of eliminating obstructions in the 
guideway to safe movement of the vehicle, and providing for 

40 all-weather operation, a factor effecting safety as well as main 
tenance of schedules. 
What is claimed is: 
1. A transportation system including a mobile vehicle and a 

guideway comprising: 
45 a. a plurality of vehicle body units interconnected to form a 

unitary elongated vehicle having a relatively uniform 
cross section intermediate its ends and a continuous rela 
tively smooth-walled envelope, the body units adjacent 
the ends of said vehicle having end portions of gradually 

50 diminishing cross section, 
b. a plurality of trucks for supporting each of said body units 
on a pair of rails, said trucks including rail-engaging sup 
porting wheels disposed on opposite sides of said body 
units for rotation about horizontal axes passing through 

55 said body units near the center of gravity thereof: 
c. a guideway comprising a rigid base structure having a 

spaced parallel supporting rails affixed thereto, said base 
structure being recessed between said rails to accom 
modate the lower portions of said vehicle body units; and 

60 d. cover means fixed to said base structure and defining 
therewith a continuous enclosure for said rails and said 
vehicle, said cover means having structural members 
spaced vertically forming vents therebetween aligned to 
permit air displaced by said vehicle as it passes through 

65 said enclosure to exit and enter said enclosure. 
2. A system as set forth in claim 1 wherein said cover means 

comprises a plurality of pairs of arcuate segments formed to 
different curvatures, each segment joined to an adjacent seg 
ment whereby the different curvatures of the adjacent ends 

70 define vents opening along the long axis of said enclosure. 
3. A system as set forth in claim 1 wherein the upper and 

side walls of said vehicle envelope merge toward the lower rail 
thereof to define said vehicle end portions. 

4. A system as set forth in claim including cushion means 
75 interposed between said base structure and said rails. 
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5. A system as set forth in claim 1 including propulsion 
means for said vehicle comprising one or more linear induc 
tion motors having the primary windings thereof carried on 
one or more of said body units, and having a continuous 
secondary plate fixed to said guideway. 

6. A system as set forth in claim 1 wherein said supporting 
wheels are flanged wheels having cylindrical load-bearing sur 
faces. 

7. A system as set forth in Claim 6 wherein the transverse 
distance between the outer surfaces of said wheel flanges is 
slightly less than the distance between the inner edges of said 
pair of rails. 

8. A system as set forth in claim 6 wherein the transverse 
distance between the outer surfaces of said wheel flanges is of 
the order of one-half inch less than the distances between the 
inner edges of said pair of rails. 

9. A system as set forth in claim 1 including variable fluid 
suspension devices disposed on opposite sides of said body 
units for supporting said body units on said trucks; and means 
for controlling said oppositely disposed devices independently 
of each other. 

10. A system as set forth in claim 9 wherein said control 
means is responsive to the centrifugal forces acting on the 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

O 
body units. 

11. A system as set forth in claim 9 wherein said control 
means is responsive to both the gravitational and centrifugal 
forces acting on the body units. 

12. A system as set forth in claim 9 wherein said control 
means comprises a first valve for alternatively communicating 
first suspension device with pressurized fluid or with vent 
means or isolating said device; a second valve for alternatively 
communicating a second oppositely disposed suspension 
device with pressurized air or with vent means, or for isolating 
said device; 
a weight mass suspended from said body unit for relative 

swinging movement; and valve-actuating means coupling 
each of said valves to said weight mass. 

13. A system as set forth in claim 12 wherein said weight 
mass is a pendulum; said pendulum maintaining both of said 
valves in said isolating position when said pendulum is aligned 
with the vertical axis of said body unit; and said pendulum 
means, in a nonaligned condition, simultaneously actuating 
one valve to fluid-supplying position and the other valve to 
fluid-venting position. 

is . . k is : 


