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MAGNETIC ANTI-THEFT LOCK SYSTEM
AND METHOD

TECHNICAL FIELD

[0001] This document relates generally to the motor
vehicle equipment field and, more particularly, to a magnetic
anti-theft lock system (MALS) and related method for
discouraging or preventing theft of a frangible component
from a motor vehicle.

BACKGROUND

[0002] Vehicle parts theft is an increasing problem in
many countries including particularly those where stolen
vehicle part black markets exist. It is said that vehicle
thieves can make two to four times a vehicle’s worth by
selling its individual parts. Victims of vehicle parts theft
must deal with the annoyance and expense of having the
vehicle repaired as well as the psychological burden of a
theft.

[0003] This document relates to a new and improved
anti-theft lock system particularly adapted for protecting
frangible motor vehicle components from theft. Many of
such components are otherwise easily stolen.

SUMMARY

[0004] In accordance with the purposes and benefits
described herein, an anti-theft lock system is provided for a
motor vehicle. That anti-theft lock system comprises a motor
vehicle support surface, a component to be protected from
theft and an electromagnetic locking feature that secures the
component to the motor vehicle support surface.

[0005] The electromagnetic locking feature may include
an electromagnet fixed to the motor vehicle support surface
and a ferromagnetic target fixed to or integrated into the
component. In addition, the electromagnetic locking feature
may further include a controller configured to activate the
electromagnet in response to an ignition switch of the motor
vehicle being switched off. Still further, the controller may
be further configured to activate the electromagnet in
response to the locking of doors of the motor vehicle while
the motor vehicle ignition switch is switched off.

[0006] If one tries to steal the component while the
electromagnet is activated, the frangible component will
break thereby making it worthless to the potential thief. In
this way theft of the component is deterred.

[0007] In accordance with an additional aspect, an anti-
theft mirror is provided. That anti-theft mirror comprises a
mirror housing, a mirror body held in the mirror housing and
an electromagnetic locking feature securing the mirror body
to the mirror housing.

[0008] The electromagnetic locking feature may include
an electromagnet fixed to the mirror housing and a ferro-
magnetic target fixed to or integrated into the mirror body.
That electromagnetic locking feature may further include a
controller configured to activate the electromagnet in
response to an ignition switch of the motor vehicle being
switched off. Further, the controller may be configured to
activate the electromagnet in response to the locking of
doors of the motor vehicle while the ignition switch is
switched off.

[0009] The anti-theft mirror may also include a mirror
frame for supporting the mirror body. That mirror frame may
include an inner margin defining an aperture. The electro-
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magnet extends into the aperture into contact with the
ferromagnetic target on the mirror body.

[0010] In accordance with yet another aspect, a method is
provided of preventing theft of a frangible component from
a motor vehicle. That method may be defined as comprising
the step of providing an electromagnetic locking feature to
secure the frangible component to a motor vehicle support
surface.

[0011] The method may further include the step of secur-
ing the frangible component with sufficient electromagnetic
force to cause the frangible component to break if removed
from the motor vehicle support surface while the electro-
magnetic locking feature is activated.

[0012] The method may further include the step of fixing
an electromagnet to the motor vehicle support surface. In
addition, the method may include the step of fixing a
ferromagnetic target to the frangible component.

[0013] Still further, the method may include configuring a
controller of the electromagnetic locking feature to activate
the electromagnet when an ignition switch of the motor
vehicle is switched off. Further, the method may include
configuring the controller to activate the electromagnet in
response to locking of doors of the motor vehicle when the
ignition switch is switched off.

[0014] Still further, the method may include the step of
configuring the controller to deactivate the electromagnet in
response to unlocking of the doors of the motor vehicle. The
method may also include the step of configuring the con-
troller to deactivate the electromagnet in response to a power
source of the motor vehicle falling below a predetermined
voltage level. Finally, the method may include the step of
selecting the frangible component from a group of compo-
nents consisting of a mirror body, a tail lamp, a fog lamp, a
logo, a hood ornament and a trim panel.

[0015] In the following description, there are shown and
described several preferred embodiments of the anti-theft
lock system, the anti-theft mirror and the method of pre-
venting theft of a frangible component from a motor vehicle.
As it should be realized, the system, mirror and method are
capable of other, different embodiments and their several
details are capable of modification in various, obvious
aspects all without departing from the system, mirror and
method as set forth and described in the following claims.
Accordingly, the drawings and descriptions should be
regarded as illustrative in nature and not as restrictive.

BRIEF DESCRIPTION OF THE DRAWING
FIGURES

[0016] The accompanying drawing figures incorporated
herein and forming a part of the specification, illustrate
several aspects of the anti-theft lock system, the anti-theft
mirror and the related method of preventing theft of a
frangible component from a motor vehicle and together with
the description serve to explain certain principles thereof.
[0017] FIG. 1 is a schematic block diagram of the anti-
theft lock system.

[0018] FIG. 2 is a schematic block diagram of one possible
embodiment of the controller of that anti-theft lock system
illustrated in FIG. 1.

[0019] FIG. 3 is an exploded perspective view of the
anti-theft mirror.

[0020] FIG. 4 is a schematic cross sectional illustration of
the assembled anti-theft mirror illustrated in FIG. 3.
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[0021] Reference will now be made in detail to the present
preferred embodiments of the anti-theft lock system, anti-
theft mirror and related method, examples of which are
illustrated in the accompanying drawing figures.

DETAILED DESCRIPTION

[0022] Reference is now made to FIG. 1 which schemati-
cally illustrates the new and improved anti-theft lock system
10. That anti-theft lock system 10 comprises a motor vehicle
support surface 12, a part or component 14 to be protected
from theft and an electromagnetic locking feature 16 secur-
ing that component to the motor vehicle support surface. The
motor vehicle support surface 12 may comprise, but is not
necessarily limited to, a body panel, and the chassis or frame
of the motor vehicle. The component 14 may comprise, but
is not necessarily limited to, a mirror body, a tail lamp, a fog
lamp, a logo, a hood ornament and a trim panel.

[0023] The electromagnetic locking feature 16 of the
illustrated embodiment includes an electromagnet 18 fixed
to the motor vehicle support surface 12 and a ferromagnetic
target 20 fixed to the component 14. In some embodiments,
the ferromagnetic target 20 is integrated into the actual
surface or structure of the component 14. In others, the
ferromagnet target 20 may be attached to the component by
means of a fastener or a permanent adhesive.

[0024] As further illustrated in FIG. 1, the electromagnetic
locking feature 16 also includes a controller 22 connected to
the electromagnet 18 by the lead 23. The controller 22 may
comprise a computing device such as a dedicated micropro-
cessor or an electronic control unit (ECU) operating in
accordance with instructions from appropriate control soft-
ware. Thus, as illustrated in FIG. 2, the controller 22 may
comprise one or more processors 24, one or more memories
26 and one or more network interfaces 28 all in communi-
cation with each other over a communication bus 30.
[0025] In some embodiments the controller 22 may com-
prise a body control module (BCM). A BCM controller 22
may further include a human interface 32, a GPS/geolocator
component 34, a display device such as a multi-function
display with touchscreen capability 36 and a speech proces-
sor 38 for voice command capability. As further illustrated
in FIG. 2, the human interface 32, the GPS/geolocator
component 34, the display device 36 and the speech pro-
cessor 38 are also connected for communication through the
communication bus 30.

[0026] The BCM controller 22 may perform a number of
interior body electrically based functions including, for
example, interior locking, remote key entry, interior lighting,
exterior lighting, windshield wiper control and the like. In
some embodiments, the BCM controller 22 may also func-
tion to control entertainment functions (e.g. radio, CD player
and communications such as telephone and internet com-
munications over a wireless network). In some embodi-
ments, the BCM controller 22 may be connected by a
communication bus (not shown) to other control modules
that provide one or more of these additional functions.
[0027] The controller 22 may be configured to activate the
electromagnet 18 in response to an ignition switch of the
motor vehicle being switched off. Further, the controller 22
may be configured to activate the electromagnet 18 in
response to the locking of the doors of the motor vehicle
when the ignition switch of the motor vehicle is switched
off. Toward this end, the controller 22 includes a first data
input 26 connected to an ignition status monitoring device
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28 which provides ignition status data to the controller 22.
The ignition status monitoring device 28 may comprise, for
example, an ignition status sensor or a power train control
module (PCM).

[0028] As further illustrated in FIG. 1, the controller 22
includes a second data input 44 connected to a door lock
status monitoring device 46 capable of providing data
respecting the door lock status of the doors of the motor
vehicle. That door lock status monitoring device 46 may
comprise a series of sensors, a door lock module of a type
known in the art or other appropriate means.

[0029] As further illustrated in FIG. 1, the controller 22
also includes a third data input 48 that is connected to a
battery charge status monitoring device capable of providing
battery charge status data to the controller 22.

[0030] When an operator parks the motor vehicle and
switches off the ignition, data indicating that the motor
vehicle ignition is switched off is provided to the controller
22 by the ignition status monitoring device 42 through the
first data input 40. When the operator then exits the motor
vehicle and locks the doors of the motor vehicle, the locking
of'the doors is indicated to the controller 22 by data received
at the second data input 44 from the door lock status
monitoring device 46.

[0031] In response, the controller 22 directs power from
the power source 52 to the electromagnet 18 thereby acti-
vating the electromagnet and creating a magnetic field
coupling the electromagnet that is fixed to the motor vehicle
support surface 12 to the corresponding, cooperating ferro-
magnetic target 20 fixed to the component 14. Significantly,
the component 14 is secured with sufficient electromagnetic
force to cause the component to break if removed from the
motor vehicle support surface by a thief while the electro-
magnetic locking feature 16 and, more particularly, the
electromagnet 18, is activated or energized. Theft is deterred
since the component 14 is broken and rendered valueless if
stolen. A visual indicator, such as an LED 54 may be
illuminated to indicate that the magnetic anti-theft locking
system 10 is activated and operative, effectively notifying a
potential thief that attempted theft of the component 14 is a
useless undertaking.

[0032] Reference is now made to FIGS. 3 and 4 which
illustrate an anti-theft mirror 60 including a mirror housing
62, a mirror body 64 held in the mirror housing and an
electromagnetic feature 66 securing the mirror body to the
mirror housing. In the illustrated embodiment, the electro-
magnetic locking feature 66 includes an electromagnet 68
fixed to the mirror housing 62 and a cooperating ferromag-
netic target 70 fixed to the rear face 72 of the mirror body
64. The electromagnet 68 is connected to a controller (not
shown) which operates in an identical manner to the con-
troller 22 described above.

[0033] As further illustrated in FIGS. 3 and 4, the anti-
theft mirror 60 also includes a mirror frame 74 having an
inner margin 76 defining an aperture 78. When properly
assembled, as illustrated in FIG. 4, the electromagnetic 68,
fixed to the mirror housing 62, extends through the aperture
78 in the mirror frame 74 so as to be juxtaposed to and in
contact with the ferromagnetic target 70 shown integrated
into the mirror body 64 so as to be flush with the rear face
72 thereof. When energized, the electromagnet 68 secures
the frangible mirror body 64 with sufficient electromagnetic
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force to cause the mirror body to break if removed from the
mirror housing 62 while the electromagnetic locking feature
66 is activated.

[0034] Consistent with the above description, a method is
provided of preventing theft of a frangible component
14/mirror body 64 from a motor vehicle. That method may
be broadly described as comprising the step of providing an
electromagnetic locking feature 16/66 to secure the frangible
component 14/mirror body 64 to a motor vehicle support
surface 12/mirror housing 62.

[0035] The method may also include the step of securing
the frangible component 14/mirror body 64 with sufficient
electromagnetic force to cause the frangible component/
mirror body to break if removed from the motor vehicle
support surface/mirror housing while the electromagnetic
locking feature 16/66 is activated.

[0036] The method may also include the step of fixing an
electromagnet 18 to the motor vehicle support surface 12
and fixing a ferromagnetic target 20 to the frangible com-
ponent 14.

[0037] Still further, the method may include configuring
the controller 22 to activate the electromagnet 18/68 when
an ignition switch of the motor vehicle is switched off.
Alternatively, the controller 22 may also be configured to
activate the electromagnet 18/68 in response to the locking
of the doors of the motor vehicle when the ignition switch
is switched off.

[0038] In addition, the method may include configuring
the controller 22 to deactivate the electromagnet 18/68 in
response to unlocking the doors of the motor vehicle.
Further, the method may include configuring the controller
22 to deactivate the electromagnet 18/68 in response to the
battery or power source 52 of the motor vehicle falling
below a predetermined voltage level as indicated at the third
data input 48 by the battery charge status monitoring device
50. In addition, the method may include the step of selecting
the frangible component 14 from a group of components
consisting of a mirror body 64, a tail lamp, a fog lamp, a
logo, a hood ornament and a trim panel.

[0039] The foregoing has been presented for purposes of
illustration and description. It is not intended to be exhaus-
tive or to limit the embodiments to the precise form dis-
closed. Obvious modifications and variations are possible in
light of the above teachings. All such modifications and
variations are within the scope of the appended claims when
interpreted in accordance with the breadth to which they are
fairly, legally and equitably entitled.

What is claimed:

1. An anti-theft lock system for a motor vehicle, com-
prising:

a motor vehicle support surface;

a component to be protected from theft; and

an electromagnetic locking feature securing said compo-

nent to said motor vehicle support surface.

2. The anti-theft lock system of claim 1, wherein said
electromagnetic locking feature includes an electromagnet
fixed to said motor vehicle support surface and a ferromag-
netic target fixed to said component.

3. The anti-theft lock system of claim 2, wherein said
electromagnetic locking feature further includes a controller
configured to activate said electromagnet in response to an
ignition switch of said motor vehicle being switched off.
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4. The anti-theft lock system of claim 3, wherein said
controller is further configured to activate said electromag-
net in response to locking of doors of said motor vehicle.

5. The anti-theft lock system of claim 4, wherein said
component is frangible and will break if removed while said
electromagnet is activated.

6. An anti-theft mirror, comprising:

a mirror housing;

a mirror body held in said mirror housing; and

an electromagnetic locking feature securing said mirror

body to said mirror housing.

7. The anti-theft mirror of claim 6, wherein said electro-
magnetic locking feature includes an electromagnet fixed to
said mirror housing and a ferromagnetic target fixed to said
mirror body.

8. The anti-theft mirror of claim 7, wherein said electro-
magnetic locking feature further includes a controller con-
figured to activate said electromagnet in response to an
ignition switch being switched off.

9. The anti-theft mirror of claim 8, wherein said controller
is further configured to activate said electromagnet in
response to locking of doors.

10. The anti-theft mirror of claim 9, further including a
mirror frame for supporting said mirror body.

11. The anti-theft mirror of claim 10, wherein said mirror
frame includes an inner margin defining an aperture, said
electromagnet extending into said aperture and in contact
with said ferromagnetic target.

12. The anti-theft mirror of claim 11, wherein said ferro-
magnetic target is integrated into said mirror body.

13. A method of preventing theft of a frangible component
from a motor vehicle, comprising:

providing an electromagnetic locking feature to secure

said frangible component to a motor vehicle support
surface.

14. The method of claim 13, including securing said
frangible component with sufficient electromagnetic force to
cause said frangible component to break if removed from
said motor vehicle support surface while said electromag-
netic locking feature is activated.

15. The method of claim 14, including fixing an electro-
magnet to said motor vehicle support surface and fixing a
ferromagnetic target to said frangible component.

16. The method of claim 15, including configuring a
controller of said electromagnetic locking feature to activate
said electromagnet when an ignition switch of said motor
vehicle is switched off.

17. The method of claim 16, including configuring said
controller to activate said electromagnet in response to
locking of doors of said motor vehicle when said ignition
switch is switched off.

18. The method of claim 17, including configuring said
controller to deactivate said electromagnet in response to
unlocking of said doors of said motor vehicle.

19. The method of claim 17, including configuring said
controller to deactivate said electromagnet in response to a
power source of said motor vehicle falling below a prede-
termined voltage level.

20. The method of claim 17, including selecting said
frangible component from a group of components consisting
of a mirror body, a tail lamp, a fog lamp, a logo, a hood
ornament and a trim panel.
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