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ANTI-THEFT VEHICLE SYSTEM 

CROSS-REFERENCE TO RELATED 

APPLICATION(S) 
[0001] The present application is a divisional of US. 
patent application Ser. No. 10/222,404, ?led Aug. 16, 2002. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates generally to vehicles 
and, more particularly, to an anti-theft vehicle system used 
to inhibit rotation of a vehicle Wheel outside a predetermined 
spatial perimeter. 
[0004] 2. Description of the Related Art 

[0005] It is sometimes desired to contain a vehicle Within 
a predetermined spatial boundary or perimeter. In particular, 
retail stores are attempting to reduce the amount of lost 
vehicles such as shopping carts, Which are either stolen or 
taken out of the normal bounds of the stores and not 
returned. 

[0006] Accordingly, US. Pat. No. 5,194,844 to Zelda 
discloses a vehicle theft prevention system, Which inhibits 
the use of a shopping cart once it is moved outside a 
boundary. This patented system includes an electronic Wire 
that extends around and de?nes a perimeter of normal 
operating space, Which is used by operators of a store’s 
shopping carts. The electronic Wire produces an electromag 
netic ?eld that is sensed by a sensor located adjacent one 
Wheel of the shopping cart. The sensor sends a signal to a 
motor that moves a brake pad against the Wheel of the 
shopping cart. TWo limit sWitches are used to stop the motor 
When the motor has either moved the brake pad into or out 
of engagement With the Wheel of the shopping cart. 

[0007] One disadvantage of the above system is that it is 
relatively expensive because the motor must be large and 
tWo limit sWitches are needed. Another disadvantage of the 
above system is that the motor and brake pad are disposed 
outside of the Wheel. 

[0008] To overcome these disadvantages, U.S. Pat. No. 
5,315,290 to Moreno et al. discloses a cart theft prevention 
system. This patented cart theft prevention system includes 
a mechanism disposed inside the Wheel. The mechanism 
includes a radio frequency receiver and a solenoid device 
connected to the receiver, both of Which are disposed inside 
the Wheel. The solenoid has an armature to engage and 
disengage an opening in a non-rotating shaft. When the 
receiver detects that the cart has been moved outside the 
prescribed use area, the solenoid device is energiZed to drive 
its armature into the opening in the non-rotating support 
shaft supporting the Wheel, thereby locking the Wheel 
against rotation and immobiliZing the cart. 

[0009] One disadvantage of the above system is that it 
fully encases its components and battery in the rubber Wheel 
compound making repair or battery replacement dif?cult. 
Another disadvantage is that the system uses an actuated pin 
that aligns With a bore in the stationary axle to lock the 
Wheel, Which requires a special Wheel frame to accommo 
date the square-keyed axle bolt and secondly offers only tWo 
locking opportunities per revolution. Yet another disadvan 
tage of this system is that it makes retro?tting to existing 
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carts costly and dif?cult. Still another disadvantage of this 
system is that the manner in Which the Wheel locks is 
susceptible to misalignment and non-engagement, and if the 
Wheel successfully locks, causes Wear to occur at only tWo 
speci?c areas on the Wheel tread surface. Therefore, there is 
a need in the art to provide an anti-theft vehicle system that 
overcomes these disadvantages. 

SUMMARY OF THE INVENTION 

[0010] It is, therefore, one object of the present invention 
to provide an anti-theft vehicle system for vehicles. 

[0011] It is another object of the present invention to 
provide an anti-theft vehicle system for vehicles such as 
shopping carts, toys, Wheeled inventory, and industrial fork 
lifts. 

[0012] It is yet another object of the present invention to 
provide an anti-theft vehicle system for a vehicle Wheel to 
prevent an operator from moving the vehicle outside a 
predetermined spatial perimeter. 

[0013] It is still another object of the present invention to 
provide an anti-theft vehicle system for a shopping cart 
Wheel that is inexpensive and effective at making it difficult 
for an operator to move the shopping cart out of a prede 
termined operating area of a retail store. 

[0014] It is a further object of the present invention to 
provide an anti-theft vehicle system for a shopping cart 
Wheel that incorporates a linear actuated brake to lock and 
unlock the Wheel. 

[0015] To achieve the foregoing objects, the present 
invention is an anti-theft vehicle system for a vehicle Wheel 
having a rotational axis. The anti-theft vehicle system 
includes a linear actuator disposed Within the vehicle Wheel 
for operatively engaging and disengaging an interior surface 
of the vehicle Wheel to resist and alloW rotational movement 
of the vehicle Wheel about the rotational axis. The anti-theft 
vehicle system further includes a receiver mounted Within 
the vehicle Wheel to receive a signal to activate the linear 
actuator. 

[0016] One advantage of the present invention is that an 
anti-theft vehicle system is provided for vehicles such as 
shopping carts, toys, Wheeled inventory, and industrial fork 
lifts. Another advantage of the present invention is that the 
anti-theft vehicle system provides a vehicle Wheel, Which 
deters an operator from moving the vehicle outside a pre 
determined spatial perimeter. Yet another advantage of the 
present invention is that the anti-theft vehicle system pro 
vides a cost effective vehicle Wheel to deter operators from 
taking shopping carts out of a retail store’s shopping cart 
boundary by preventing the vehicle Wheel from rotating. A 
further advantage of the present invention is that the anti 
theft vehicle system incorporates a linear actuated brake 
disposed Within the Wheel for alloW existing shopping carts 
to be retro?tted in a cost effective manner. 

[0017] Other objects, features and advantages of the 
present invention Will be readily appreciated, as the same 
becomes better understood, after reading the subsequent 
description When considered in connection With the accom 
panying draWings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a perspective vieW of an anti-theft vehicle 
system, according to the present invention, illustrated in 
operational relationship With vehicles and a predetermined 
spatial perimeter. 
[0019] FIG. 2 is a perspective vieW of the anti-theft 
vehicle system, according to the present invention, and the 
vehicle of FIG. 1. 

[0020] FIG. 3 is an exploded vieW of a portion of the 
anti-theft vehicle system of FIGS. 1 and 2. 

[0021] 
FIG. 3. 

[0022] FIG. 5 is a sectional vieW taken along line 5-5 of 
FIG. 4. 

[0023] FIG. 6 is a schematic vieW of a control circuit of 
the anti-theft vehicle system of FIGS. 1 through 5. 

[0024] FIG. 7 is a sectional vieW of another embodiment, 
according to the present invention, taken along line 7-7 of 
FIG. 3. 

[0025] FIG. 8 is a sectional vieW taken along line 8-8 of 
FIG. 7. 

FIG. 4 is a sectional vieW taken along line 4-4 of 

DESCRIPTION OF THE PREFERRED 

EMBODIMENT(S) 
[0026] Referring to FIG. 1, one embodiment of an anti 
theft vehicle system 10, according to the present invention, 
is shoWn in operational relationship With vehicles inside a 
predetermined spatial boundary. In one embodiment, the 
anti-theft vehicle system 10 is used to prevent theft of 
vehicles such as shopping carts 22 from a predetermined 
spatial boundary or perimeter 11a of a retail store 11b. It 
should be appreciated that the system 10 may be used on 
other vehicles such as toys, Wheeled inventory, and indus 
trial forklifts to prevent the same from exiting the predeter 
mined spatial boundary 11a. 

[0027] Referring to FIGS. 2 through 5, the anti-theft 
vehicle system 10 includes at least one Wheel, generally 
indicated at 12, for the vehicle embodiment of the shopping 
cart 22. The Wheel 12 has an inner diameter 14 and an outer 
diameter 16 and a rotational axis A about Which the Wheel 
12 rotates. The Wheel 12 also has a housing or hub 18 
forming a cavity 19 therein. The hub 18 is made of a rigid 
material such as plastic. Preferably, the hub 18 is made of a 
plastic material such as ABS or glass-?lled reinforced nylon. 
It should be appreciated that the hub 18 protects internal 
components from the outside environment. 

[0028] The Wheel 12 also includes a surface engaging 
member or rolling tread 20 secured to the hub 18. The 
surface engaging member 20 is made of a suitable material 
such as a rubber material. It should be appreciated that the 
surface engaging member 20 secures the tWo half shells of 
the hub 18 together. It should also be appreciated that the 
surface engaging member 20 engages the surface of the 
predetermined spatial boundary 11a. 

[0029] The anti-theft vehicle system 10 also includes a 
lock ring 22 disposed adjacent the inner diameter 14 of the 
Wheel 12. The lock ring 22 is generally circular in shape and 
has a plurality of protrusions or lock ridges 24 disposed 
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thereabout for a function to be described. The lock ridges 24 
are generally triangular in shape. The lock ridges 24 extend 
radially inWardly and are spaced circumferentially about the 
lock ring 22. The lock ring 22 is secured to the hub 18 by 
suitable means such as Welding. The lock ring 22 is made of 
a rigid material such as metal. The lock ring 22 and lock 
ridges 24 are a monolithic structure being integral, unitary, 
and one-piece. It should be appreciated that the lock ridges 
24 may be formed on the inside surface of the hub 18. It 
should also be appreciated that the lock ridges 24 are spaced 
at regular intervals on the inside diameter 14 of the Wheel 12. 

[0030] The anti-theft vehicle system 10 further includes an 
axle pin or shaft 26 extending through the cavity 19 of the 
hub 18, Which acts as the rotational axis Afor the Wheel 12. 
The shaft 26 is made of a metal material such as steel. The 
anti-theft vehicle system 10 also includes a holloW axle 28 
disposed over the shaft 26. The axle 28 has at least one, 
preferably a pair of reduced outer diameter portions forming 
seats 30 at the ends thereof. The anti-theft vehicle system 10 
also includes tWo bearings 32 disposed betWeen the hub 18 
and the axle 28. The bearings 32 are disposed in the seats 30 
of the axle 28. The anti-theft vehicle system 10 includes 
yoke lock plates 34 supported by the axle 28. The yoke lock 
plates 34 may include internal notches 36 Which engage the 
axle 28 and outWard extending tabs 38 that engage a vehicle 
Wheel frame 40, thus holding the axle 28 stationary and 
preventing it from rotating. 

[0031] The anti-theft vehicle system 10 includes an axle 
plate 42 disposed about the axle 28 and Within the cavity 19 
of the hub 18. The axle plate 42 is securely mounted, such 
as by Welding, about the axle 38. The axle plate 42 is made 
of a metal material such as steel. The anti-theft vehicle 
system 10 also includes a mounting plate or chassis 44 
disposed Within the cavity 19 of the hub 18 and connected 
to the axle plate 42 by suitable means such as a rivet. The 
chassis 44 is generally circular in shape for a function to be 
described. It should be appreciated that the axle plate 42 
links the chassis 44 to the axle 28. It should also be 
appreciated that the axle 28 is non-rotatable and that the axle 
plate 42 sustains the locking torque transmitted by the 
rolling element of the hub 18 and surface engaging member 
20 When it stops. 

[0032] The anti-theft vehicle system 10 further includes a 
poWer supply such as a battery 46 disposed Within the cavity 
19 of the hub 18 and mounted to the chassis 44. The battery 
46 is electrically connected by Wires to a control circuit 60 
to be described to provide poWer thereto. It should be 
appreciated that the battery 46 is attached to the chassis 44 
by suitable means such as clips. 

[0033] The anti-theft vehicle system 10 includes a linear 
actuator, generally indicated at 48, disposed Within the 
cavity 19 of the hub 18 and mounted to the chassis 44. The 
linear actuator 48 has linear movement to engage and 
disengage the protrusions 24 of the lock ring 22. Preferably, 
the linear actuator 48 includes a solenoid 50, more prefer 
ably of a tWo-Way or “push-pull” type, mounted to the axle 
plate 42. The linear actuator 48 also includes a plunger 52 
extending radially from the solenoid 48, Which is moved 
linearly by the solenoid 48 When the solenoid 48 is energiZed 
and de-energiZed. The plunger 52 may include a stepped 
locking member or index 54 at a free end thereof to engage 
and disengage one of the lock ridges 24. The index 54 ?ts the 



US 2005/0155824 A1 

lock ridges 24 on the lock ring 22. The index 54 is made of 
a rigid material such as metal. The solenoid 50 is electrically 
connected by Wires to a control circuit 60 to be described to 
receive poWer and be electrically activated and de-activated. 
The solenoid 50 may be of a type commercially available 
and knoWn as a Richmeg Open-Frame Solenoid of RG-O 
0420 L & S or RG-O-0837 L & S. It should be appreciated 
that the lock ridges 24 are Wedge shaped to prevent damage 
to the solenoid 50 or the plunger 52 if the solenoid 50 is 
activated While directly over one of the lock ridges 24. It 
should also be appreciated that the Wedge shape of the lock 
ridges 24 ensures that the Wheel 12 is slightly advanced to 
alloW the plunger 52 to fully extend. 

[0034] Referring to FIG. 6, the anti-theft vehicle system 
10 includes a control circuit, generally indicated at 60. The 
control circuit 60 is an electronic printed circuit board 62, 
Which is disposed Within the cavity 19 of hub 18 of the Wheel 
12 and mounted to the chassis 44. The control circuit 60 
includes a receiver 64 for receiving a signal to activate the 
solenoid 50 to move the plunger 52 to engage or disengage 
the Wheel 12. Preferably, the receiver 64 is an antenna that 
receives a perimeter signal such as an RF signal created by 
a signal generator 74 to be described. The perimeter signal 
is created by the signal generator 74 and a buried Wire cable 
76 to be described and illustrated in FIG. 1. 

[0035] The control circuit 60 includes a tuned receiver 66 
that receives the perimeter signal from the receiver 64, 
ampli?es it and sends it to a tone decoder 68 for decoding 
the perimeter signal. The control circuit 60 also includes a 
?ip-?op retrieval deactivation circuit 70 and a solenoid 
control timer 71, Which receive the signal once it has been 
decoded. The ?ip-?op retrieval deactivation circuit 70 deter 
mines Which direction that the solenoid 50 must be acti 
vated. More speci?cally, the ?ip ?op retrieval deactivation 
circuit 70 Will signal the solenoid control timer 71 to operate 
the solenoid 50 dependent upon the input received by the ?ip 
?op retrieval deactivation circuit 70 and the tone decoder 68. 
The control circuit 60 further includes a master timer 72 that 
receives input from a rotation sensor 73 such as a magnet. 

[0036] For example, the ?ip ?op retrieval deactivation 
circuit 70 receives input from the tuned receiver 66 stating 
the location of the shopping cart 22 has changed such that 
the shopping cart 22 has passed over a buried Wire cable 76 
signifying that the shopping cart 22 has passed either into or 
out of the perimeter de?ned by the buried Wire cable 76. The 
?ip-?op retrieval deactivation circuit 70 then determines 
Whether the shopping cart 22 Was inside or outside the 
buried Wire cable 76 by determining Whether the Wheel 12 
Was rotating. From the rotation sensor 73, determination of 
the rotation of the Wheel 12 Will determine Whether the 
shopping cart 22 Was inside or outside of the buried Wire 
cable 76. If the rotation sensor 73 receives no signal, the 
Wheel 12 is not rotating and is already locked. Therefore, 
receiving a signal from the tuned receiver 66 Will indicate 
that the shopping cart 22 has passed back into the perimeter 
of the alloWed area for the shopping cart 22 to operate. The 
rotational state of the Wheel 12 goes from a non-rotating 
state to a rotating state. If, hoWever, the ?ip ?op retrieval 
deactivation circuit 70 receives a signal from the tuned 
receiver 66 When the rotation sensor 73 is sending a signal 
indicating that the Wheel 12 is rotating, it Will be determined 
that the shopping cart 22 has moved to a location outside of 
the perimeter de?ned by the buried Wire cable 76 and Will 
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activate the solenoid 50 such that the plunger 52 Will engage 
the locking ridges 24, preventing the Wheel 12 from rotating. 
Thus, the rotational state of the Wheel 12 has gone from a 
rotating state to a non-rotating state. It should be appreciated 
that When the control circuit 60 recogniZes the lock signal, 
the solenoid 50 is energiZed to push the plunger 52 out and 
that the plunger 52 remains in the lock position until the 
control circuit 60 receives the reverse or unlock signal. It 
should also be appreciated that a hand held signal generator 
(not shoWn) may be used to send a locking and unlocking 
signal to operate each Wheel 12 individually. It should 
further be appreciated that more lock ridges 24 disposed 
about the inside the Wheel 12 results in more even tread 
Wear. 

[0037] The signal generator 74, shoWn in FIG. 1, gener 
ates a square Wave output having a loW frequency cycle 
betWeen 60 HZ and 9 kHZ that is sent along the buried Wire 
cable 76 and de?nes the area in Which the shopping cart 22 
may operate. The signal generator 74 may be any type of 
signal generator suitable to produce a signal that Will pass 
along the entire length of the buried Wire cable 76. 

[0038] Referring to FIGS. 7 and 8, another embodiment, 
according to the present invention, of the anti-theft vehicle 
system 10 is shoWn. Like parts have like reference numerals 
increased by one hundred (100). In this embodiment, the 
anti-theft vehicle system 110 includes the hub 118, surface 
engaging member 120, shaft 126, axle 128, bearings 132, 
yoke lock plates 134, axle plate 142, chassis 144, battery 
146, linear actuator 148, solenoid 150, plunger 152, and 
control circuit 160. The anti-theft vehicle system 110 also 
includes a pair of Wedge members 180 disposed Within the 
cavity 119 of the hub 188 and spaced axially. The Wedge 
members 180 extend circumferentially and are generally 
trapeZoidal in cross-sectional shape. The anti-theft vehicle 
system 110 also includes a pair of hinges 182 to pivotally 
connect the Wedge members 180 to the chassis 144. The 
anti-theft vehicle system 110 includes a pair of friction pads 
184 With each being connected to one of the Wedge members 
180. The friction pads 184 extend circumferentially and are 
generally planar in shape. The friction pads 184 engage and 
disengage the interior surface of the hub 118. The anti-theft 
vehicle system 110 also includes a sloped Wedge 186 
disposed upon the outWard end of the plunger 152 to move 
the Wedge members 180. The sloped Wedge 186 is generally 
trapeZoidal in shape. In operation, When the anti-theft 
vehicle system 110 is activated, the solenoid 150 is electri 
cally energiZed and the sloped Wedge 186 is driven out 
Wardly betWeen the Wedge members 180 causing them to 
move axially and press the friction pads 184 against the 
interior surface of the hub 118 to apply a friction brake to 
lock the Wheel 12. It should be appreciated that the anti-theft 
vehicle system 110 not only locks the Wheel 12 randomly, 
making the tread to Wear evenly, but also offers a progressive 
braking feature. 

[0039] The present invention has been described in an 
illustrative manner. It is to be understood that the terminol 
ogy, Which has been used, is intended to be in the nature of 
Words of description rather than of limitation. 

[0040] Many modi?cations and variations of the present 
invention are possible in light of the above teachings. 
Therefore, Within the scope of the appended claims, the 
present invention may be practiced otherWise than as spe 
ci?cally described. 
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What is claimed is: 
1. An anti-theft vehicle system for a vehicle Wheel having 

a rotational axis comprising: 

a linear actuator having a movable plunger and at least 
one engagement member disposed Within the vehicle 
Wheel, said linear actuator moving said plunger radially 
along an axis extending through the rotational axis 
toWard and aWay an interior surface of the vehicle 
Wheel, said linear actuator and said plunger being 
located along the axis, said plunger having a free end 
being forced aWay from the rotational axis to cause said 
at least one engagement member to axially engage the 
interior surface of the vehicle Wheel, thereby causing 
the vehicle Wheel to resist rotational movement about 
the rotational axis; and 

a receiver mounted Within the vehicle Wheel to receive a 
signal to activate said linear actuator. 

2. An anti-theft vehicle system for a vehicle Wheel as set 
forth in claim 1 Wherein said linear actuator comprises a 
solenoid. 

3. An anti-theft vehicle system for a vehicle Wheel as set 
forth in claim 2 including a sloped Wedge disposed on one 
end of said plunger. 

4. An anti-theft vehicle system for a vehicle Wheel as set 
forth in claim 3 Wherein said at least one engagement 
member comprises a pair of movable Wedge members 
spaced axially, said sloped Wedge moving said Wedge mem 
bers axially. 

5. An anti-theft vehicle system for a vehicle Wheel as set 
forth in claim 4 including a pair of friction pads, one of said 
friction pads being disposed on one of said Wedge members 
for contacting the interior surface of the vehicle Wheel. 
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6. An anti-theft vehicle system for a vehicle Wheel as set 
forth in claim 1 including an axle plate ?xed to an axle of the 
vehicle Wheel. 

7. An anti-theft vehicle system for a vehicle Wheel as set 
forth in claim 6 including a chassis connected to said axle 
plate, said linear actuator being mounted to said chassis. 

8. An anti-theft vehicle system for a vehicle Wheel having 
a rotational axis comprising: 

a pair of movable Wedge members disposed Within the 
vehicle Wheel and spaced axially; 

a linear actuator disposed Within the vehicle Wheel, said 
linear actuator moving to engage and disengage said 
Wedge members thereby causing said Wedge members 
to engage and disengage an interior surface of the 
vehicle Wheel to resist and alloW rotational movement 
of the vehicle Wheel about the rotational axis; and 

a receiver mounted Within the vehicle Wheel to receive an 
electrical signal to activate said linear actuator. 

9. An anti-theft vehicle system as set forth in claim 8 
Wherein said linear actuator comprises a solenoid having a 
movable plunger. 

10. An anti-theft vehicle system as set forth in claim 9 
including a sloped Wedge disposed on one end of said 
plunger for contacting said Wedge members. 

11. An anti-theft vehicle system for a vehicle Wheel as set 
forth in claim 8 including an axle plate ?xed to an axle of the 
vehicle Wheel. 

12. An anti-theft vehicle system for a vehicle Wheel as set 
forth in claim 11 including a chassis connected to said axle 
plate, said linear actuator being mounted to said chassis. 

* * * * * 


