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Description

FIELD OF THE INVENTION

[0001] The present invention pertains generally to sys-
tems for driving all-electric vehicles. More particularly,
the present invention pertains to systems that include
windings embedded in the roadway to propel a vehicle
by a Linear Synchronous Motor (LSM). The present in-
vention is particularly, but not exclusively, useful as a
system that provides a driving force to an already moving
electric vehicle.

BACKGROUND OF THE INVENTION

[0002] It is well known that electric motors and gener-
ators can be respectively used to convert electrical en-
ergy into mechanical energy and mechanical energy into
electrical energy. Basically, both a motor and a generator
operate on related physical principles. They both also
involve similar operational structures, namely: a conduc-
tor, a magnetic field and an electrical current. On the one
hand, for a motor (conversion of electrical to mechanical
energy) a conductor is located in a magnetic field and an
electrical current is passed through the conductor. Con-
sequently, the magnetic field will exert a force on the
conductor. This force can then be mechanically trans-
ferred from the conductor to do work (e.g. rotate a wheel
on a vehicle). On the other hand, for a generator (con-
version of mechanical energy into electrical energy) a
conductor is physically moved in a magnetic field. The
consequence of this movement is that an electrical cur-
rent is set up or induced in the conductor. This induced
current can then be stored (e.g. recharging a battery).
[0003] A Linear Synchronous Motor (LSM) is a partic-
ular type of electrical motor wherein the conductor (e.g.
a three-phase winding) is laid out in a substantially linear
configuration. The magnetic field is then moved along a
path substantially parallel to the layout of the conductor
(winding). The resultant force can then be applied to
move a vehicle in a direction along the conductor (wind-
ing).
[0004] In its configuration, an LSM is noticeably differ-
ent from the more conventional electric motors that have
interactive magnetic fields and conductors. Typically, but
not necessarily, the magnetic field in a conventional ar-
rangement is held stationary while the conductor is ro-
tated in the magnetic field. Despite their obvious config-
uration differences, in all other important aspects the ba-
sic physics of an LSM and a conventional electric motor
are essentially the same.
[0005] For many applications, and for many different
reasons, an electrical power plant (i.e. an electric motor)
may be preferable to other types of motors (e.g. a fossil
fuel combustion engine). In particular, more and more
land vehicles are being equipped with electrical power
plants. For example, many automobile manufacturers
are providing battery-powered cars. LSMs are also being

increasingly considered for use as the propulsion units
of trains traveling over extended sections of railway lines.
An important consideration for the use of an LSM as a
propulsion unit for a vehicle, however, is that it effectively
confines travel of the vehicle to the roadways where a
stationary component of the LSM (e.g. the conduc-
tor/winding) has been pre-positioned. In some applica-
tions, however, it may be desirable to avoid such a limi-
tation in favor of a more flexible travel envelope. If so,
energy consumption requirements can become a con-
cern.
[0006] In light of the above, it is an object of the present
invention to provide a system that uses an LSM to propel
an all-electric vehicle that may be alternately propelled
by a battery-powered electric motor. Another object of
the present invention is to provide an LSM vehicle pro-
pulsion system that initially synchronizes a waveform
speed of the multiple-phase winding with the speed of
the vehicle. Still another object of the present invention
is to provide an all-electric vehicle propulsion system that
is easy to use, relatively simple to manufacture and com-
paratively cost effective.
[0007] DE9308053 discloses a road vehicle using an
electromagnetic traveling field. US6421600-B1 dislcos-
es a roadway-powered electric vehicle (RPEV) system
including: an all-electric vehicle; and a roadway network
over which the vehicle travels.
GB191410948 -A discloses an electro-magnetic railway
system having a longitudinally extended secondary ele-
ment fixed in the track and a primary element carried on
the vehicles, the core of the primary element on each
vehicle is formed in one continuous piece and provided
with a number of independent windings each connected
with an alternating-current supply.
DE4115568-A1 discloses various ways of supplying an
electric vehicle with external power from a cable buried
in the street surface.

SUMMARY OF THE INVENTION

[0008] The present application provides a system for
moving a vehicle along a roadway in accordance with
claim 1 and a method in accordance with claim 8. An
LSM propulsion system in accordance with the present
invention moves an all-electric vehicle along a roadway.
Structurally, the system includes at least one power seg-
ment having a multiple-phase winding embedded into
the roadway. Importantly, the multiple-phase winding in-
teracts with a magnet system mounted on the vehicle to
establish the Linear Synchronous Motor (LSM) therebe-
tween for movement of the vehicle along the roadway.
For propulsion, the system provides the vehicle with the
ability to initially synchronize a waveform speed of the
multiple-phase winding with the speed of the vehicle. Fur-
ther, because the vehicle may operate on a non-LSM
propulsion drive, the system provides a switch on the
vehicle to selectively establish the LSM.
As intended for the present invention, the vehicle’s non-
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LSM propulsion drive includes a motor that can be run
as a generator when the vehicle is propelled by the LSM.
In the motor mode, the vehicle uses the motor/generator
as its propulsion unit with electrical energy from the bat-
tery to rotate the wheels of the vehicle for propulsion.
Preferably, the motor is a synchronous permanent mag-
net motor capable of generating around 93kW (125 hp)
at approximately 1200 rpm. Alternately, when the vehicle
is being propelled by the LSM, the motor/generator can
be operated in its generator mode. In this mode, the ro-
tating wheels of the vehicle interact with the motor/gen-
erator to recharge the battery.
To establish the LSM, the vehicle has an onboard magnet
array that can be selectively deployed. When deployed,
the magnet array is positioned adjacent the roadway over
which the vehicle is traveling, with an air gap of approx-
imately 5 cm therebetween. This then allows the mag-
netic field of the magnet to interact with an external elec-
tric power segment that is embedded into the roadway.
For the operation of the LSM, the power segment for the
LSM preferably includes a three-phase winding with an
electric current provided by an external power source
that passes through the winding. At this point, it is noted
that the three-phase winding is only exemplary. As will
be appreciated by the skilled artisan, different multiple-
phase windings can be used, if desired.
Structurally, the electric motor/generator, the battery
(e.g. ultra-capacitors) and a system control for alternately
operating the motor/generator in either the motor mode
or the generator mode are all mounted on the vehicle’s
undercarriage. Further, as stated above, the vehicle is
also equipped with a magnet system. This magnet sys-
tem is mounted on the undercarriage for movement be-
tween a retracted configuration and a deployed configu-
ration. For the present invention, when the magnet sys-
tem is in its retracted configuration, the vehicle is oper-
ated in the motor mode as disclosed above. On the other
hand, when the magnet array is deployed, the LSM acts
as the propulsion unit for the vehicle and the motor gen-
erator recharges the battery.
In more detail, the magnet system preferably includes a
Halbach array of permanent magnets that is mounted on
a support member. Further, the support member is pref-
erably a back iron. Importantly, the Halbach array (per-
manent magnet) is provided to establish a magnetic field
that will interact with the current in the multiple-phase
winding of the power segment. Preferably, the LSM op-
erates at approximately 15 Hz and the winding creates
an LSM field having a waveform speed along the power
segment of approximately 15 mph. As will be appreciated
by the skilled artisan, LSM operation at 15 Hz and a wave-
form speed of 24km per hour (15 mph) are exemplary.
Correspondingly different LSM frequencies and wave-
form speeds can be used, if desired. Further, the power
train of the vehicle includes a differential that is connected
between the wheel and the electric motor, with the dif-
ferential having an approximate 10.9 to 1 gear ratio. Ad-
ditionally, a variable frequency inverter-rectifier is con-

nected between the electric motor and the battery for
charging the battery with a d.c. voltage when the mo-
tor/generator is operated in the generator mode, and for
providing an a.c. voltage to energize the electric motor
when it is operated in the motor mode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The novel features of this invention, as well as
the invention itself, both as to its structure and its oper-
ation, will be best understood from the accompanying
drawings, taken in conjunction with the accompanying
description, in which similar reference characters refer
to similar parts, and in which:

Fig. 1 is a perspective view of an all-electric vehicle
in accordance with the present invention, with the
vehicle shown traveling toward a power segment
embedded into the roadway on which the vehicle is
traveling;
Fig. 2 is a block diagram of the electrical system em-
ployed by the present invention for the all-electric
vehicle;
Fig. 3A is a side elevation view of the all-electric ve-
hicle with its magnet array in a retracted configura-
tion, with the magnet array shown in cross section
as seen along the line 3-3 in Fig. 1;
Fig. 3B is a view of the vehicle as seen in Fig. 3A
with the magnet array in a deployed configuration;
Fig. 4 is a representative cross section view of a por-
tion of the magnet array and a portion of the power
segment as seen along the line 3-3 in Fig. 1;
Fig. 5 is an overhead view of the power segment; and
Fig. 6 is a cross-section view of the power segment,
taken along line 6-6 in Fig. 5.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0010] Referring initially to Fig. 1 a vehicle-moving sys-
tem is shown and is generally designated 10. In Fig. 1,
an all-electric vehicle 11 is shown to be a wheeled vehicle
that will typically have a plurality of wheels but must nec-
essarily have at least one wheel 12. As will be appreci-
ated by the skilled artisan, the vehicle 11 can essentially
be any kind of wheeled land vehicle known in the perti-
nent art. The vehicle (tractor) 11 shown in the drawings
is only exemplary. FIG. 1 also indicates that a magnet
system 14 is mounted on the vehicle 11 substantially as
shown, and that the vehicle 11 carries at least one battery
16. For purposes of the present invention, the battery 16
preferably includes ultra-capacitors having an electrical
energy capability of about eight mega-joules. Note: as a
practical matter there may be a plurality of batteries 16
carried on the vehicle 11. FIG. 1 also shows that for at
least a portion of its travel time, the vehicle 11 is expected
to travel along a roadway 18 that includes a power seg-
ment 20 which is preferably embedded into the roadway
18. More specifically, the power segment 20 comprises
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a three-phase winding 22 that receives an electrical cur-
rent from an external power source (not shown).
[0011] Referring now to FIG. 2, a schematic block di-
agram of components for the vehicle 11 is shown with
the components arranged on an undercarriage 24 of the
vehicle 11. In this arrangement, a wheel 12 of the vehicle
11 is connected to a differential 26 via an axle 28. In turn,
the differential 26 is connected directly to a motor/gen-
erator 30. For purposes of the present invention, the dif-
ferential 26 preferably has around a 10.9 to 1 gear ratio,
and the motor generator 30 preferably incorporates a per-
manent magnet motor that operates with approximately
1445 rpm at 24 km per hour (15 mph). FIG. 2 also shows
that the motor/generator 30 is connected to an inverter-
rectifier 32 via an a.c. line 34, and that the battery (ultra-
capacitor) 16 is connected to the inverter-rectifier 32 via
a d.c. line 36. Further, FIG. 2 indicates by the dashed-
line 38 that a control system 40 onboard the vehicle 11
can be used to alternate the operation of the inverter-
rectifier 32 and thereby cause the motor/generator 30 to
operate in either a motor mode or a generator mode.
[0012] To operate the motor/generator 30 in its motor
mode, the control system 40 is used to direct the inverter-
rectifier 32 to convert a d.c. voltage from the battery 16
into an a.c. voltage for operating the motor/generator 30
as a motor. Accordingly, the motor/generator 30 provides
power to rotate the wheel 12. Thus, the motor/generator
30 acts as a propulsion unit for the vehicle 11 when the
motor/generator 30 is operated in its motor mode. Alter-
nately, for the motor/generator 30 to operate in its gen-
erator mode, the inverter-rectifier 32 is controlled by the
control system 40 to convert an a.c. voltage from the
motor/generator 30 into a d.c. voltage for recharging the
battery 16. In this generator mode, a rotation of the wheel
12 causes the motor/generator 30 to generate the a.c.
voltage that is converted by the inverter-rectifier 32 into
the d.c. voltage that recharges the battery 16.
[0013] As noted above, the vehicle 11 alternately uses
two different propulsion units. One propulsion unit is es-
tablished when the motor/generator 30 is operated in its
motor mode as disclosed above. The other propulsion
unit is a Linear Synchronous Motor (LSM). Thus, an im-
portant aspect of the present invention concerns how a
Linear Synchronous Motor (LSM) is established as a pro-
pulsion unit for the vehicle 11. How this is accomplished
is best appreciated with reference to Figs. 3A and 3B.
[0014] In Fig. 3A, the magnet system 14 is shown in a
retracted configuration wherein the magnet system 14 is
effectively distanced from the roadway 18. Fig. 3A also
shows that the magnet system 14 includes permanent
magnets 42 that are mounted on a support member 44
that can act as a back iron for the permanent magnets
42. Additionally, it is seen that the magnet system 14
includes a plurality of vertical clearance wheels, of which
the vertical clearance wheel 46 is exemplary. In Fig. 3B,
the magnet system 14 is shown in a deployed configu-
ration wherein the magnet system 14 is deployed (i.e.
lowered) toward the roadway 18 until the vertical clear-

ance wheel(s) 46 makes contact with the roadway 18.
With this contact, the permanent magnets 42 of the mag-
net system 14 are at a distance 48 from the surface of
the roadway 18. Preferably, the distance 48 is approxi-
mately five centimeters. For purposes of the present in-
vention, the magnet system 14 can be any type magnet
well known in the pertinent art, such as a Halbach Array
shown in Fig. 4. In any event, as indicated in Fig. 4, when
the magnet system 14 has been deployed, it is close
enough to the three-phase winding 22 for the magnetic
field of the permanent magnets 42 to directly interact with
the electric field of the three-phase winding 22. This in-
teraction then provides a propulsive force for the vehicle
11. In this arrangement for the LSM, the three-phase
winding 22 is preferably operated at about fifteen Hz, to
create a waveform speed (i.e. a speed for vehicle 11) of
about 24km per hour (fifteen mph).
[0015] In its operation, the vehicle 11 can travel along
the roadway 18 by selectively using either of two propul-
sion units. The selection, however, is dependent on
whether the vehicle 11 is traveling over an embedded
power segment 20. Specifically, when the vehicle 11 is
traveling over a power segment 20, an LSM propulsion
unit can be created between the magnet system 14 on
the vehicle 11 and the three-phase winding 22 embedded
in the roadway 18. This is done by lowering the magnet
system 14 into a deployed configuration (see FIG. 3B)
as the vehicle 11 approaches the power segment 20. An
engagement of the magnetic field of the magnet system
14 with the electric waveform of the three-phase winding
22 is accomplished by having the speed of the vehicle
11 substantially correspond with the speed of the wave-
form (e.g. 24km per hour [15 mph]). Once established,
the LSM can thereafter effectively function as the propul-
sion unit of the vehicle 11.
[0016] Importantly, for purposes of the present inven-
tion, as the vehicle 11 is being propelled over a power
segment 20 in the roadway 18 by the LSM, the battery
16 can be recharged. Specifically, as the vehicle 11
moves along the roadway 18 under the influence of the
LSM, the wheel 12 is rotated by its contact with the road-
way 18. This rotation of the wheel 12 is then used to
generate an a.c. voltage with the motor/generator 30 (i.e.
the motor/generator 30 is in its generator mode). The a.c.
voltage is then converted to a d.c. voltage by the inverter-
rectifier 32 for use in recharging the battery 16.
[0017] When the vehicle 11 is not traveling over a pow-
er segment 20, and therefore can no longer establish an
LSM with its magnet system 14, the magnet system 14
is raised to its retracted configuration (see FIG. 3A). In
this case, the vehicle 11 operates with an electric motor
as its other propulsion unit. Specifically, with the mo-
tor/generator 30 now directed by the control system 40
to operate in the motor mode, electrical power from the
battery 16 is passed through the inverter-rectifier 32 and
to the motor/generator 30 to run the motor/generator 30
as a motor (i.e. the motor/generator 30 is in its motor
mode). Thus, the motor/generator 30 functions as a pro-
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pulsion unit to rotate the wheel 12 for propulsion of the
vehicle 11.
[0018] Referring now to Fig. 5, the structure of the pow-
er segment 20 is shown in greater detail. Though exem-
plary, in Fig. 5, the power segment 20 includes a three-
phase winding 22. As shown, the winding 22 provides a
propulsion current to drive movement of the vehicle 11
(shown in Fig. 1). Further, the winding 22 is connected
to a control 50 for a Linear Synchronous Motor (LSM).
More specifically, the LSM control 50 is used to move
the vehicle 11 in the direction of arrows 51 in a manner
well known in the pertinent art. This propulsion of the
vehicle 11 is possible, due to connections between the
LSM control 50 and the winding 22. For the system 10
of the present invention, the LSM control 50 uses input
from a signal processor 52 for its operation. This inter-
connection is accomplished by line 54 shown between
the signal processor 52 and the LSM control 50 in Fig. 5.
[0019] Cross-referencing Fig. 5, with Fig. 4, it is to be
appreciated that because of the arrangement of the mag-
nets 42 in the magnet system 14, the orientation of the
magnetic field (i.e. the field vector) rotates along the ve-
hicle 11. It is to be further appreciated that within the
plane of the page, the vertical component of the magnetic
field varies sinusoidally along the vehicle 11. Fig. 4 shows
the wavelength, λ, of this sinusoidal variation.
[0020] For the system 10, a number of configurations
for establishing one or more wavelengths, λ, of magnetic
field along the vehicle 11 may be used. For example,
four, eight, twelve, sixteen or some other multiple of four
magnets 42 can be appropriately arranged to establish
a magnetic field having a vertical component that varies
sinusoidally through one wavelength λ, along the vehicle
11. Additionally, one can imagine single strips of mag-
netic material magnetized to produce one wavelength,
λ, of sinusoidally varying magnetic field along the vehicle
11. Alternatively, the use of non-permanent magnets,
such as electrically energized coils, may be employed to
establish one wavelength, λ, of sinusoidally varying mag-
netic field along the vehicle 11.
[0021] Further, in Fig. 5, the winding 22 is shown to
include "N" separate coils 56 and has a wavelength, λ.
As illustrated, N = 3, and the three coils 56a, 56b, 56c
are linearly aligned across the roadway 18 such that there
is a phase difference of "λ/N" or "λ/3" between adjacent
coils 56.
[0022] Referring now to Fig. 6, the structure of the pow-
er segment 20 may be more clearly understood. As
shown in Fig. 6, the coils 56 in the winding 22 are vertically
distanced from one another in the turn-around sections
58. In the roadway 18, the coils 56 are parallel to one
another and are positioned in a plane parallel to the top
surface 60 of the roadway 18. Further, as shown, a steel
top plate 62 is employed to cover the winding 22. Beneath
the steel top plate 62, the winding 22 is embedded in
reinforced concrete 64.
[0023] While the particular Transport System Incorpo-
rating Linear Motor Charged Electric Vehicle as herein

shown and disclosed in detail is fully capable of obtaining
the objects and providing the advantages herein before
stated, it is to be understood that it is merely illustrative
of the presently preferred embodiments of the invention
and that no limitations are intended to the details of con-
struction or design herein shown other than as described
in the appended claims. Further, it is noted that while the
illustrations describe a winding having three coils, other
pluralities of coils are envisioned for use.

Claims

1. A system (10) for moving a vehicle (11) along a road-
way (18) which comprises:

at least one power segment (20) having a mul-
tiple-phase winding (22) embedded into the
roadway for interaction with a permanent mag-
net system (14) mounted on the vehicle to es-
tablish a Linear Synchronous Motor (LSM) ther-
ebetween for movement of the vehicle along the
roadway;
a means (30) on the vehicle for initially synchro-
nizing a waveform speed of the multiple-phase
winding with the speed of the vehicle; and
a means on the vehicle for lowering the perma-
nent magnet system into a deployed configura-
tion to selectively establish the LSM.

2. A system (10) as recited in claim 1 wherein the wave-
form speed is constant.

3. A system (10) as recited in claim 2 wherein the wave-
form speed is approximately 24 km/h (15 mph).

4. A system (10) as recited in claim 3 wherein the LSM
operates at approximately 15 Hz.

5. A system (10) as recited in claim 1 wherein the mul-
tiple-phase winding (22) incorporates three phases.

6. A system as recited in claim 1 further comprising a
stainless steel top plate (62) covering the power seg-
ment.

7. A system as recited in claim 6 wherein the winding
(22) is embedded in reinforced concrete (64).

8. A method for moving a vehicle (11) including a per-
manent magnet system (14) along a roadway (18)
which comprises the steps of:

embedding at least one power segment (20)
having a multiple-phase winding (22) into the
roadway;
interacting the power segment with the magnet
system to establish a Linear Synchronous Motor
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(LSM) therebetween for movement of the vehi-
cle along the roadway;
initially synchronizing a waveform speed of the
multiple-phase winding with the speed of the ve-
hicle; and
lowering the permanent magnet system into a
deployed configuration to selectively establish
the LSM.

9. A method as recited in claim 8 wherein the waveform
speed is constant.

10. A method as recited in claim 9 wherein the waveform
speed is approximately 24 km/h (15 mph).

11. A method as recited in claim 10 wherein the LSM
operates at approximately 15 Hz.

12. A method as recited in claim 8 further comprising the
step of covering the power segment with a stainless
steel top plate (62).

13. A method as recited in claim 12 wherein the embed-
ding step comprises embedding the winding in rein-
forced concrete (64) in the roadway.

Patentansprüche

1. System (10) zum Bewegen eines Fahrzeugs (11)
entlang einer Straße (18), das Folgendes umfasst:

mindestens ein Energiesegment (20), das eine
mehrphasige Wicklung (22) aufweist, die in die
Straße eingebettet ist, zur Wechselwirkung mit
einem Dauermagnetsystem (14), das an dem
Fahrzeug montiert ist, zum Bilden eines Linear-
synchronmotors (LSM) dazwischen für eine Be-
wegung des Fahrzeug entlang der Straße;
ein Mittel (30) an dem Fahrzeug zum anfängli-
chen Synchronisieren einer Wellenformge-
schwindigkeit der mehrphasigen Wicklung mit
der Geschwindigkeit des Fahrzeugs; und
ein Mittel an dem Fahrzeug zum Absenken des
Dauermagnetsystems in eine Betriebskonfigu-
ration, um selektiv den LSM zu bilden.

2. System (10) nach Anspruch 1, wobei die Wellen-
formgeschwindigkeit konstant ist.

3. System (10) nach Anspruch 2, wobei die Wellen-
formgeschwindigkeit ungefähr 24 km/h (15 mph) be-
trägt.

4. System (10) nach Anspruch 3, wobei der LSM mit
ungefähr 15 Hz arbeitet.

5. System (10) nach Anspruch 1, wobei die mehrpha-

sige Wicklung (22) drei Phasen aufweist.

6. System nach Anspruch 1, das des Weiteren eine
Edelstahl-Deckplatte (62) umfasst, die das Energie-
segment bedeckt.

7. System nach Anspruch 6, wobei die Wicklung (22)
in Stahlbeton (64) eingebettet ist.

8. Verfahren zum Bewegen eines Fahrzeugs (11), das
ein Dauermagnetsystem (14) aufweist, entlang einer
Straße (18), wobei das Verfahren folgende Schritte
umfasst:

Einbetten mindestens eines Energiesegments
(20), das eine mehrphasige Wicklung (22) auf-
weist, in die Straße;
Interagieren des Energiesegments mit dem Ma-
gnetsystem zum Bilden eines Linearsynchron-
motors (LSM) dazwischen für eine Bewegung
des Fahrzeugs entlang der Straße;
anfängliches Synchronisieren einer Wellen-
formgeschwindigkeit der mehrphasigen Wick-
lung mit der Geschwindigkeit des Fahrzeugs;
und
Absenken des Dauermagnetsystems in eine
Betriebskonfiguration, um selektiv den LSM zu
bilden.

9. Verfahren nach Anspruch 8, wobei die Wellenform-
geschwindigkeit konstant ist.

10. Verfahren nach Anspruch 9, wobei die Wellenform-
geschwindigkeit ungefähr 24 km/h (15 mph) beträgt.

11. Verfahren nach Anspruch 10, wobei der LSM mit un-
gefähr 15 Hz arbeitet.

12. Verfahren nach Anspruch 8, das des Weiteren den
Schritt umfasst, das Energiesegment mit einer Edel-
stahl-Deckplatte (62) zu bedecken.

13. Verfahren nach Anspruch 12, wobei der Schritt des
Einbettens das Einbetten der Wicklung in Stahlbeton
(64) in der Straße umfasst.

Revendications

1. Système (10) pour déplacer un véhicule (11) le long
d’une chaussée (18) qui comprend :

au moins un segment de puissance (20) com-
portant un enroulement polyphasé (22) encastré
dans la chaussée pour une interaction avec un
système d’aimants permanents (14) monté sur
le véhicule pour établir un moteur synchrone li-
néaire (LSM) entre eux pour le déplacement du
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véhicule le long de la chaussée ;
des moyens (30) sur le véhicule pour synchro-
niser initialement une vitesse de forme d’onde
de l’enroulement polyphasé avec la vitesse du
véhicule ; et
des moyens sur le véhicule pour abaisser le sys-
tème d’aimants permanents en une configura-
tion déployée pour établir de manière sélective
le LSM.

2. Système (10) selon la revendication 1, dans lequel
la vitesse de forme d’onde est constante.

3. Système (10) selon la revendication 2, dans lequel
la vitesse de forme d’onde est d’environ 24 km/h (15
mph).

4. Système (10) selon la revendication 3, dans lequel
le LSM fonctionne à environ 15 Hz.

5. Système (10) selon la revendication 1, dans lequel
l’enroulement polyphasé (22) incorpore trois pha-
ses.

6. Système selon la revendication 1 comprenant en
outre une plaque supérieure en acier inoxydable (62)
recouvrant le segment de puissance.

7. Système selon la revendication 6, dans lequel l’en-
roulement (22) est encastré dans du béton armé
(64).

8. Procédé pour déplacer un véhicule (11) comprenant
un système d’aimants permanents (14) le long d’une
chaussée (18) qui comprend les étapes :

d’encastrement d’au moins un segment de puis-
sance (20) comportant un enroulement polypha-
sé (22) dans la chaussée ;
d’interaction entre le segment de puissance et
le système d’aimants pour établir un moteur syn-
chrone linéaire (LSM) entre eux pour le dépla-
cement du véhicule le long de la chaussée ;
de synchronisation initiale d’une vitesse de for-
me d’onde de l’enroulement polyphasé avec la
vitesse du véhicule ; et
d’abaissement du système d’aimants perma-
nents en une configuration déployée pour établir
de manière sélective le LSM.

9. Procédé selon la revendication 8, dans lequel la vi-
tesse de forme d’onde est constante.

10. Procédé selon la revendication 9, dans lequel la vi-
tesse de forme d’onde est d’environ 24 km/h (15
mph).

11. Procédé selon la revendication 10, dans lequel le

LSM fonctionne à environ 15 Hz.

12. Procédé selon la revendication 8 comprenant en
outre l’étape de recouvrement du segment de puis-
sance avec une plaque supérieure en acier inoxy-
dable (62).

13. Procédé selon la revendication 12, dans lequel l’éta-
pe d’encastrement comprend l’encastrement de
l’enroulement dans du béton armé (64) dans la
chaussée.
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