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[57] ABSTRACT

A self-aligning inductive charging system for automatically
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mating a charge probe to a charge port without operator
interaction to charge propulsion batteries of an electric
vehicle. A charge station includes a power source, a charge
probe coupled to a slidable alignment mechanism, and a
charge port disposed in the electric vehicle that is coupled to
its propulsion batteries. The charge probe comprises a
plurality of aligning plates disposed at predetermined loca-
tions around the periphery thereof. The slidable alignment
mechanism comprises a plurality of vertical slide mecha-
nisms, a plurality of horizontal slide mechanisms coupled
between the plurality of vertical slide mechanisms, and a
plurality of lateral slide mechanisms coupled to the plurality
of horizontal slide mechanisms and to the charge probe. The
charge port comprises a secondary core, a secondary wind-
ing connected to the propulsion batteries, a vehicle brake
switch for sending a signal that causes the electrical vehicle
to stop when the charge port is properly inserted into the
charge probe, and a plurality of rollers disposed adjacent a
front surface of the charge port that contact corresponding
ones of the aligning plates when the probe is inserted into the
charge port. When the electric vehicle pulls up to the charge
station, if the charge probe and charge port are misaligned,
one or more of the rollers contact the aligning plates which
cause the charge probe to move in a direction opposite the
force exerted by the rollers on the aligning plates. Conse-
quently, the charge probe is caused to move up, down, or
laterally, so that it is aligned with the charge port. Thus, as
the electric vehicle pulls forward, the charge moves to align
with the charge port. The vehicle brake switch sends a signal
to stop the electric vehicle 11 when the charge probe is
properly inserted into the charge port.

8 Claims, 2 Drawing Sheets
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.1 |
SELF-ALIGNING INDUCTIVE CHARGER

BACKGROUND

The present invention relates generally to inductive charg-
ing systems, and more particularly to a self-aligning induc-
tive charging system for automatically mating a charge port
to a charge probe without operator interaction.

Heretofore, magna-charging concepts have been
employed to charge the propulsion batteries of electric
vehicles. In the magna-charging concept, a charge probe that
is electrically coupled to a power source is inserted into a
secondary charge port by a driver of the electric vehicle. The
charge probe carries many amperes of current and this
device ‘must be properly inserted into the charge port to
insure proper charging. To minimize concerns about user
safety when handling the charge probe it is desirable to have
a charging mechanism that does not require a user to
physically hold the charge probe. The present invention
addresses this concern.

Therefore, it is an objective of the present invention to
provide a self-aligning inductive charging system for auto-
matically mating a charge port to a charge probe without
operator interaction. :

SUMMARY OF THE INVENTION

In order to meet the above and other objectives, the
present invention is a self-aligning inductive charging sys-
tem for automatically mating a charge probe to a charge port
without operator interaction. The present invention
improves upon magna-charging concepts for -electric
vehicles. The present invention is a self-aligning inductive
charging system for charging propulsion batteries of an
electric vehicle.

The self-aligning inductive charging system comprises a
charge station including a power source, a charge probe
coupled to a slidable alignment mechanism, and a charge
port disposed in the electric vehicle that is coupled to the
propulsion batteries thereof. The charge probe comprises a
primary core, a primary winding electrically connected to
the power source, and a plurality of aligning plates disposed
at predetermined locations around the periphery thereof. The
slidable alignment mechanism comprises a plurality of ver-
tical slide mechanisms, a plurality of horizontal slide mecha-
nisms coupled between the plurality of vertical slide mecha-
nisms, and a plurality of lateral slide mechanisms coupled to
the plurality of horizontal slide mechanisms and to the
charge probe.

The charge port comprises a secondary core, a secondary
winding that is electrically connected to the propulsion
batteries of the electric vehicle, a vehicle brake switch for
sending a signal that causes the electrical vehicle to stop
when the charge probe is properly inserted into the charge
port, and a plurality of rollers disposed adjacent a front
surface of the charge port that contact corresponding ones of
the aligning plates when the probe is inserted into the charge
port.

In operation, the electric vehicle pulls up to the charge
station and generally aligns the charge probe to the charge
port. If the charge port and charge probe are misaligned, one
or more of the rollers contact the corresponding ones of the
aligning plates which cause the charge probe to move in a
direction opposite the force exerted by the rollers on the
aligning plates. Consequently, the charge probe is caused to
move up or down, or laterally, as the case may be, so that the
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charge probe is aligned with the charge port. Thus, as the
electric vehicle pulls forward, the charge probe and its
primary core and winding moves to align with the charge
port and its secondary core and winding. The vehicle brake
switch sends a signal to stop the electric vehicle when the
charge probe is properly inserted into the charge port.
Charging begins after the electric vehicle stops.

The present invention allows an operator of the electric
vehicle to charge its propulsion batteries by driving up to the
charge probe, and wherein the the charge probe self-aligns
to the charge port on the electric vehicle to engage them. The
present invention allows an electric vehicle to be charged
without the operator physically handling a plug or charging
device.

BRIEF DESCRIPTION OF THE DRAWINGS

The various features and advantages of the present inven-
tion may be more readily understood with reference to the
following detailed description taken in conjunction with the
accompanying drawing, wherein like reference numerals
designate like structural elements, and in which:

FIG. 1 illustrates a self-aligning inductive charging sys-
tem for automatically mating primary and secondary cores
without operator interaction in accordance with the prin-
ciples of the present invention; and

FIGS. 2, 3, and 4 show side, rear and top views, respec-
tively, of the self-aligning inductive charging system of
FIG. 1.

DETAILED DESCRIPTION

Referring to the drawing figures, FIG. 1, it illustrates a
self-aligning inductive charging system 10 in accordance
with the principles of the present invention that is used to
charge propulsion batteries 14 of an electric vehicle 11. The
self-aligning inductive charging system 10 comprises a
charge station 20 including a charge probe 12 that includes
a primary core 18 and a primary winding 19 or windings.
The primary winding 19 of the charge probe 12 are electri-
cally connected to a power source 13 that is used to provide
charging power to charge the propulsion batteries 14 of the
electric vehicle 11.

The electric vehicle 11 has a charge port 15 that comprises
a secondary core 16 and secondary winding 17. The charge
port 15 is mounted at the front of the electric vehicle 11 and
is rotatable, or otherwise moveable, so that it may be hidden
and stored within the body of the electric vehicle 11 when
not in use. FIG. 1 shows two positions of the charge port 15
illustrating it in a stored position (phantom) and rotated into
a charging position (solid). The self-aligning inductive
charging system 10 is designed to automatically mate the
charge probe 12 to the charge port 15. A vehicle brake switch
34 is disposed adjacent the front of the charge port 15 and
is adapted to send a signal that causes the electrical vehicle
11 to stop when the charge probe 12 is properly inserted into
the charge port 15, and the switch 34 presses against a stop
37 on the charge probe 12. The primary and secondary cores
18, 16 and windings 19, 17 are caused to automatically align
with each other such that the probe 12 properly inserts into
the charge port 15 without requiring operator interaction
with the charging system 10. This will be described in more
detail with reference to FIGS. 2-4.

FIGS. 2, 3, and 4 show enlarged side, top and rear views,
respectively, of the self-aligning inductive charging system
10 of FIG. 1. The port 15 includes a plurality of rollers 21
disposed adjacent a front surface thereof. The charge probe
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12 includes a plurality of aligning plates 22 that are disposed
around the periphery thereof. The plurality of aligning plates
22 are disposed at the sides and bottom of the charge probe
12. The rollers 21 are designed to contact the aligning plates
22 when the port 15 is inserted into the charge probe 12. The
charge probe 12 is also mounted to a slidable alignment
mechanism 30 comprising a plurality of vertical slide
mechanisms 31 that are free to move in a vertical direction.
The plurality of vertical slide mechanisms 31 are secured by
a plurality of vertical rods 35 or other mounting arrange-
ment, for example, that physically secures the charge station
20. A plurality of lateral slide mechanisms 32 are coupled
between the plurality of vertical slide mechanisms 31. A
plurality of horizontal slide mechanisms 33 are slidably
coupled to the plurality of lateral slide mechanisms 32 by
means ‘of mounting brackets 36. The charge probe 12 is
slidably secured to the plurality of horizontal slide mecha-
nisms 32. The plurality of mounting brackets 36 comprise a
plurality of lateral slide mechanisms 33 that are coupled to
the charge probe 12.

The vertical, horizontal, and lateral slide mechanisms 31,
32, 33 provide for relatively free movement of the charge
probe 12 in up-and-down, side-to-side, and in-and-out direc-
tions. The rollers 21 on the charge port 15 are designed to
ride on corresponding ones of the aligning plates 22 if the
charge probe 12 and charge port 15 are not exactly aligned.
In operation, the electric. vehicle 11 pulls up to the charge
station 12 and generally aligns the charge port 15 to the
charge probe 12. If the charge probe 12 and charge port 15
are misaligned, one or more of the rollers 21 contact the
corresponding ones of the aligning plates 22 which causes
the charge probe 12 to move in a direction opposite the force
exerted by the rollers 21 on the aligning plates 22. Conse-
quently, the charge probe 12 is caused to move up or down,
or laterally, as the case may: be, so that the charge probe 12
is aligned with the charge port 15. Thus, as the electric
vehicle 11 pulls forward, the charge probe 12 and its primary
core and winding moves to align with the charge port 15 and
its secondary core 16 and winding. The vehicle brake switch
34 sends a signal to stop the electric vehicle 11 when the
charge probe 12 is properly inserted into the charge port 15.
Charging begins after the electric vehicle 11 stops.

Thus there has been described a new and .improved
self-aligning charging mechanism that provides for mating
primary and secondary cores of an inductive charger without
requiring user interaction with the charging mechanism. It is
to be understood that the above-described embodiment is
merely illustrative of some of the many. specific embodi-
ments which represent applications of the principles of the
present invention.” Clearly, numerous and other  arrange-
ments ‘can be readily devised by those skilled in the art
without departing from the scope of the invention.

What is claimed is:

1. A self-aligning inductive charging system comprising:

a charge station comprising:

a power source;
a charge probe that comprises:
a primary: core;
a primary winding electrically connected to the
power source that provides charging power; and
a plurality of aligning plates disposed at predeter-
mined locations around the periphery of the
charge probe;
a slidable alignment mechanism comprising:
a plurality of vertical slide mechanisms;
a plurality of horizontal slide mechanisms coupled
between the plurality of vertical slide mecha-
nisms; and
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aplurality of lateral slide mechanisms coupled to the
plurality of horizontal slide mechanisms and to the
charge probe; and

a charge port that comprises:

a secondary core;

a secondary winding; and

a plurality of rollers disposed adjacent a front surface
of the charge port that contact corresponding ones
of the aligning plates when the probe is inserted
into the charge port.

2. The system of claim 1 wherein the charge port com-
prises:

a switch for providing an output signal indicating when
the charge. probe is properly inserted into the charge
port.

3. The system of claim 1 wherein the charge port is
coupled to propulsion batteries of an electrical vehicle and
wherein the secondary winding is electrically connected to
the propulsion batteries of the electric vehicle.

4. The system of claim 3 wherein the charge port is
disposed at the front of the electric vehicle and is rotatable
so that it may be hidden and stored within the electric
vehicle when not in use.

5. The system of claim 1 wherein the plurality. of aligning
are disposed at the sides and bottom of the charge probe.

6. A self-aligning inductive charging system for charging
propulsion batteries of an electric vehicle, said system 10
comprising:

a charge station comprising:

a power source;
a charge probe that comprises:

a primary core;

a primary winding electrically connected to the
power source that provides charging :power to
charge the propulsion batteries of the electric
vehicle; and

a plurality of aligning plates disposed at predeter-
mined locations around the periphery of the
charge probe;

a slidable alignment mechanism comprising:

a plurality of vertical slide mechanisms;

a plurality of horizontal slide mechanisms coupled
between the plurality of vertical slide mecha-
nisms; and

a plurality of lateral slide mechanisms coupled to the
plurality of horizontal slide mechanisms and to the
charge probe; and

a charge port disposed in the electric vehicle that
comprises:

a secondary core;

a secondary winding that is electrically connected to
the. propulsion batteries of the electric vehicle;

a vehicle brake switch for sending a signal that
causes the electrical vehicle to stop when the
charge probe is properly inserted into the charge
port; and

a plurality of rollers disposed adjacent a front surface
of the charge port that contact corresponding ones
of the aligning plates when the probe is inserted
into the charge port.

7. The system of claim 6 wherein the charge port is
disposed at the front of the electric vehicle and is rotatable
so that it may be hidden and stored within the electric
vehicle when not in use.

8. The system of claim 6 wherein the plurality of aligning
are disposed at the sides and bottom of the charge probe.
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