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ABSTRACT

A remote control locking system for locking a trailer to a truck by locking a
mechanism that secures the truck to the trailer. The system may include a remotely located
transmitter adapted to transmit a control signal. A receiving unit on the truck is adapted to
receive the control signal. An actuator is coupled to the receiving unit and to the mechanism

tor selectively inhibiting movement of the mechanism depending on information relayed by

the control signal.
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REMOTE LOCKING FIFTH WHEEL

Technical Field

The present invention relates generally to coupling of trailers to trucks and/or tractors and, more
particularly, the present invention relates to a remote controlled locking system for selectively

locking a coupling or locking mechanism of a truck and/or tractor and a trailer.

Background Art

Tractor trailers are used to transport a wide variety of loads. Some tractor trailers haul
hazardous materials. A hazardous material load could pose a security risk, especially if the load

can be moved to a vulnerable location. Transportation security depends on keeping trailer loads,

especially hazardous material loads under control at all times.

Trailers are typically coupled to tractors by a king pin of the trailer secured in a fifth
wheel of the tractor. The fifth wheel includes a locking mechanism with jaws that engage the
king pin to secure the trailer to the tractor. The mechanism allows the jaws to disengaged. When
the jaws are disengaged the king pin can be inserted into or removed from the jaws, allowing the
trailer to be coupled or uncoupled from the tractor. The mechanism also facilitates engagement

to the jaws around the king pin, securing the trailer to the tractor. One such fifth wheel

mechanism is disclosed in U. S. Patent No. 5,988, 665 to Terry et al.

Many modern tractors include electronically controlled engines. GPS receivers and
sophisticated communications systems are available for tractors. Modern tractors may include an

on-vehicle computer system that could be used to control the engine.
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A trailer 1s generally much less sophisticated than the associated tractor. Existing trailers
do not typically include GPS receivers, communications systems, onboard computer systems or

other systems that would allow the trailer to be adapted to be remotely controlled in the event the

trailer was seized and separated from the tractor.

-

As aresult, there is a need for system that locks a trailer to an associated tractor in
response to a state of a remote signal. One such system prevents locking jaws of a fifth wheel of
a truck around a king pin of a trailer from being released unless an appropriate remote signal 1s

received by the system.

Disclosure of the Invention

The present invention relates to a remote controlled locking system for locking a locking
mechanism that secures a trailer to a truck. The system may include a remotely located
transmuitter adapted to transmit a control signal. A receiving unit on the truck is adapted to
recerve the control s gnél. An actuator coupled to the receiving unit and to the locking mechanism
selectively inhibits movement of the locking mechanism depending on information relayed by the

control signal.

In one embodiment of the remote control locking system, the locking mechanism locks a
Kingpin of a trailer in jaws of a fifth wheel of a truck. The receiving unit monitors a state of the
control signal. The actuator is coupled to the fifth wheel jaws and 1s controlled by the receiving
unit. The receiving unit sends a lock signal or an unlock signal to the actuator depending on the
state of the control signal transmitted by the transmitter. The actuator prevents the fifth wheel
Jaws from being disengaged from the kingpin when the receiving unit provides a lock signal. The
actuator allows the fifth wheel jaws to be disengaged from the kingpin when the receiving unit
provides the unlock signal.

In one embodiment the actuator is a solenoid with an extendable lock pin. The lock pin

extends to prevent the fifth wheel jaws from being disengaged from the kingpin whén the
recerving unit provides a lock signal to the solenoid. The lock pin may directly engage one of the
components of the fifth wheel jaws to prevent the fifth wheel jaws from being disengaged from

the kingpin. The lock pin may also engage a hand lever or a component attached to the hand
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lever to prevent the hand lever from being pulled to prevent the fifth wheel jaws from being
disengaged from the kingpin when the receiving umt provides the lock signal to the solenoid.

In one embodiment, the fifth wheel includes a linear actuator that assists engagement and
disengagement of the fifth wheel jaws.. In this embodiment, the actuator 1s an air solenoid. The
air solenoid may prevents the linear actuator from disengaging a fifth wheel lever, thereby
preventing the fifth wheel jaws from disengaging from the kingpin when the receiving unit
- provides the lock signal to the solenoid.

The control signal can be conveyed to the receiving unit 1n a vanety of ways. For
example, the éignal may be transmitted by a low earth orbit satellite system, a high earth orbit
satellite system, short range digital communications (SRDC) or mobile telephones. '

In one embodiment, the system includes a global positioning system on the tractor. The
receiving unit provides the lock signal when the global positioning system indicates that the truck
1s 1n an unacceptable area. In one embodiment, the receiving unit provides the lock signal when
the receiving unit is outside a predefined range of the transmitter. In this embodiment, the
receiving unit provides the unlock signal when the receiving unit is inside the predefined range. In
~ one embodiment, the predefined range 1s defined by the range of a short range digital
communication system.

The system may be used to prevent a trailer from being uncoupled from the tractor in an
unauthorized or unplanned area. In a method for preventing a trailer from being uncoupled from
a tractor un an unauthorized area, a planned trailer uncoupling area is defined. The location of the
tractor is monitored. Jaws of the fifth wheel of the tractor are locked around the kingpin of the

trailer when the trailer 1s outside the planned uncoupling area.

Additional features of the invention will become apparent and a fuller understanding

obtained by reading the fbllowing detailed descrniption 1n connection with the accompanying

drawings.

Bnef Description of Drawings

Figure 1 1s a perspective view of an over the highway tractor having a fifth wheel;

Figure 2 1s a schematic representation of a remote controlled fifth wheel locking system;

\‘
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Figure 3 is a schematic representation of a remote controlled fifth wheel locking system;

Figure 4 is a view taken along lines 4-4 of Figure 3;
Figure 515 a view similar to Figure 4 with a locking pin in a retracted position;

Figure 6 is a schematic representation of a remote controlled fifth wheel locking system;

Figure 7 1s a view taken along lines 7-7 of Figure 6;
Figure 8 is a view similar to Figure 7 with a locking pin in a retracted position;

Figure 9 is a schematic representation of a remote controlled fifth wheel locking system;

and

Figure 10 1s a schematic representation of communication between a receiving unit on a

tractor and remote transmitters.

Best Mode for Carrying Out the Invention

The following disclosure concemns a remote controlled locking system 10 that selectively
locks a locking mechanism 32 that secures a trailer 20 to a tractor 16. In the 1llustrated
embodiments, the tractor and trailer are secured by jaws 12 of a fifth wheel 14 of a tractor 16
around a king pin 18 of a trailer 20. Referring to Figures 2, 3, 6, 9 and 10, the system 10 includes
a remotely located transmitter 24 that transmits the control signal 22. A receiving unit 26 1s
mounted on the tractor 16. The receiving unit 26 monitors a state of the control signal. An
actuator 28 is coupled to the fifth wheel jaws 12. The actuator 28 is controlled by the receiving
unit. The actuator 28 prevents the fifth wheel jaws 12 from being disengaged from the king pin
18 when the recelving unit provides a lock signal to the actuator in response to the state of the
control signal. The actuator 28 allows the fifth wheel jaws 12 to be disengaged from the king pin
18 when the recerving unit provides an unlock signal to the actuator 28 in response to the state of
the control signal 22. .

Figures 2, 3, 6, and 9 1llustrate one type of fifth wheel ramp. It Should be readily apparent
to those skilled in the art that the disclosed system could also be used on a variety of other types
of fifth wheels. The illustrated fifth wheel 14 includes a base member 30 and a mechanism 32 that
engages and disengages the jaws 12. The base member includes a top plate 34 and a peripheral

flange 36, which are generally formed to define a receiving throat 38 in which a kingpin 18



CA 02732069 2011-02-14

"A

depending from a trailer fits. The base member 30 further includes the gussets and flanges
necessary to give strength and support to the top plate and peripheral flange and includes

mounting means for mounting the fifth wheel to the tractor. The mechanism 32 is mounted to the

base member 30.

As may be seen 1n Figures 2, 3, 6, and 9, an operating handle 40 has a first end 42
pivotally mounted to the base member 30 proximal throat 38 at pivot axis 44 by a conventional
bolt, spacers, and fasteners. In the itlustrated embodiment, the operating handle 40 is an
elongated member that extends past the throat 38. The operating handle is operatively connected:
to a bumper s;tb assembly 48 for concomitant motion therewith relative to pivot axis 44 . The
bumper sub-assembly 48 1s pivotally mounted to the operating handle 40 and is supported
conventionally in the base member. A coil spring 50 biases the bumper assembly toward a closed
position relative to the throat 38. The operating handle 40 is also connected to a wedge member
52 by a pin 54, which may be formed on the wedge member 52 or inserted therein. The pin 54 is
received 1n a slot 56 formed in the operating handle at an angle offset from the longitudinal axis of
the operating handle to allow the wedge 52 to move in a straight line as the operating handle 40
p1vots 1n an arc about axis 44. A timing lever 58 has a first end 60 mounted to the pin 54 such that
the timing lever 58 may pivot about the pin 54 as the wedge 52 moves linearly. The timing lever
58 has a second end which has a camming surface 62 formed thereon and a follower pin 64
extending therefrom. In the illustrated embodiment, the operating handle 40, wedge 52, and
timing lever 58 are all generally plate like members and are in stacked relation to one another at
therr common connection at pin 54. The follower pin 64-extends from the timing lé;sfer 58 in the
direction of the operating handle 40 and is designed for cooperative engagement with an edge of
the operating handle during operation of the mechanism 32. |

Extending from the opposite side of the timing lever 58 is a spnng bracket 66 which is
connected to one end of an extension spring 67. Spring 67 isﬁsecured at 1ts other end to the base
member 30 at a bracket 15, such that the timing lever 58 is biased for pivotal rotation about pin

>4 toward throat 38. A camming pin 68 (Figures 3 and 6) 1s mounted to the base member 30

mtermediate bracket 15 and the camming surface 62 on timing lever 58. The.timing lever 58 also

has formed therein an elongated slot 69 which is spaced from and extends radially from' the pin

)
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54. Slot 69 receives therein a pivot pin 71 which extends from a jaw member 46. Jaw member 46
1s cooperatively positioned with wedge member 52 1n accordance with the known operation of
fifth wheels such that when a king pin is recetved 1n the throat 38, wedge member 52 abuts and
urges the jaw member into locked engagement therewith to lock the kingpin against fixed jaw 47.
Jaw member 46 1s connected to the operating handle 40 only through pin 71, timing lever 58, and
pin 54. Extension spﬁng 67 biases the timing lever toward the throat such that the lever 58 is
urged against pin 71. The operating handle 40 has a second end 55 which cames a locking and
indicator assembly 51. The assembly 51 1s pivotally connected to end 55 by a pin 82 for pivotal
motion 1n a plane substantially parallel to the plane of motion of Operating handle 40. The second
end 55 has a transverse arcuate slot 53 formed therein. The slot receives a stabilizing pin 84
extendm g from the indicator assembly 51. The assembly 51 is essentially a plate having a pawl 86
extending from and forming one margin thereof and a dog 87 extending from and forming an
opposite margin with pin 84 intermediate the margins. In the embodiment illustrated by Figure 9,
the dog 87 is connected by a pin and clevis or other suitable connection to an end of a rod 89 of a
linear actuator 61 mounted to the base member 30. In this embodiment, the linear actuator is
connected to a remote source of fluid pressure for selective activation. In alternate embodiments
(Figures 2,3 and 6), the actuator 61' may be replaced with an extension spring or may have an
internal return spring 61 such that retraction of rod 89 urges assembly 51 about in 84 toward dog
87.

The pawl 86 1s pivotally connected to a pull handle 92 which extends beyond the base
member 30 as 1s commonly known. In .the illustrated embodiment, the pawl 86 and handle 92 are
biased inwardly by the actuator or spring such that the paw] 86 is seated behind a stop 63 formed
on the base member 30. Accordingly, rotation of operating handle 40 about the pivot axis 44 will
result m pawl 86 abutting against stop 63. In the illustrated fifth wheel. the operating handle 40
can only be moved to the open position shown in Figure 2 after assembly 51 has been pivoted by
the actuator 61 or handle 92 to move the pawl 86 such that it will not engage the stop
63.

Figures 2, 6 and 9 shows the wedge 52 and jaw 46 of the mechanism 3?2 in the closed

locked position and the operating handle 40 in the closed position. The assembly 51 is rotated to

6
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the closed position by the retracted rod 89 or spring 61'. Either actuator 61 or. handle 92 could be
used to apply force to assembly 51 to rotate it toward pawl 86 to move the pawl to clear stop 63.
Further force on the assembly begins to move the operating handle 40 about pivot axis 44,
causing wedge 52 to move linearly away from its locking position. As wedge 52 moves, extension
spring 67 urges the second end of timing lever 58 toward camming pin 68 until camming surface
62 abuts the pin 68.

As the operating handle continues to move to the open position the wedge 52 and pin 54
move concomitantly, carrying the first end of lever 58 outwardly and pivot the lever on camming
pin 68 causiné jaw 46 to begin disengaging the kingpin 18, until side 21 of the operating handle
engages follower pin 64 to carry the lever wedge and jaw to the fully open position. It will be
understood that the bumper assembly 48 moves and operates in the conventional manner.

In the 1llustrated embodiments, the actuator 28 is an electrically controlled solenoid. The
electrically controlled solenoid can be coupled to one or more of many of the components of the
fifth wheel mechanism 32 to selectively lock the fifth wheel. It should be readily apparent that the
actuator 28 could be coupled to a component of a different type of fifth wheel than the illustrated
fifth wheel to selectively lock its jaws.

Figures 2-5 illustrate one configuration for locking the fifth wheel jaws 12 around a king
pin 18. In the embodiment illustrated by Figures 2-5, the actuator 28 is an electrically or electro-
pneumatically controlled and powered solenoid 100. The solenoid 100 is connected to the base
member 30. The solenoid 100 includes an extendable lock pin 102. The lock pin 102 extends to
prevent the fifth wheel jaws 12 from being disengaged from the king pin 18 when the receiving
unit 26 provides a lock signal to the solenoid 100.

Figures 3 and 4 show the lock pin 102 in an extended or lock position. In the extended
position the lock pin 102 is in the path of the wedge member 52. If an operator attempts to
disengage the fifth wheel jaws by pulling the handle 92 wheﬁ the lock pin is in the extended
position, the wedge member will engage the lock pin 102. Engagement of the wedge 52 by the

lock pin 102 prevents the jaw member 46 from opening around the king pin 18.
Figures 2 and 5 show the lock pin 102 in an unextended or unlocked position. In the

unextended position the lock pin 102 is not in the path of the wedge member 52. If an operator

7
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pulls the handle 92 when the lock pin is in the unextended position, the wedge member will clear
the lock pin 102 and the jaw member 46 will open around the king pin 18.

Figures 6-8 illustrate a second configuration for locking the fifth wheel jaws 12 around a
king pin 18. In the embodiment 1llustrated by Figures 6-8, the actuator 28 is an electrically or
electro-pneumatically controlled and powered solenold 104. The solenoid 104 is connected to the
base member 30. The solenoid 104 includes an extendable lock pin 106. The lock pin extends to
prevent the operating handle 40 from being pulled to pfevent the fifth wheel jaws from being
disengaged from the king pin 18 when the receiving unit 26 provides a lock signal to the solenoid.

Figure 7 shows the lock pin 106 in an extended or lock positioﬁ. In the extended position
the Jock pin 106 is in the path of the operating handle 40. If an Operator.attempts to disengage
the fifth wheel jaws by pulling the héndle 92 when the lock pin 1s in the extended position, the
operating handie 40 will engage the lock pin 106. Engagement of the lock pin 106 by the
operating handle 40 prevents the jaw member 46 from opening around the king pin 18.

Figure 8 shows fhe lock pin 106 1n an unextended or unlocked position. In the
unextended position the lock pin 106 is not in the path of the operating handle 40. If an operator
pulls the handle 92 when the lock pin is in the unextended position, the operating handle 40 will
 clear the lock pin 106 and the.jaw member 46 will open around the king pin 18.

- Figure 9 illustrates a third configuration for locking the fifth wheel jaws 12 around a king
pin 18. In the embodiment illustrated by Figure 9, the fifth wheel mechanism 32 includes a linear
actuator 61 that moves or assists movement of the operating handle 40. An electrically or
electro-pneumatically controlled and powered air solenoid 108 is connected to the base member
30 and the linear actuator. The solenoid 108 prevents the linear actuator from operating to
disengage‘the fifth wheel lever, thereby preventing the fifth wheel jaws from being disengaged
from the king pin when the receiving unit provides a lock si gnal to the solenoid.

In the embodiment illustrated by Figure 9, a supply 110 of air under pressure 1s connected
to an inlet 112 of the air solenoid 108. First and second outlets 114,116 of the air Solenoid 108
are connected to first and second inlets 118, 120 to the linear actuator 61. The inlets 1 18, 120 are
located on opposite side of a piston 122 of the actuator 61. When a lock signal is provided by the

recerving unit 26 to the solenoid 108, the solenoid directs air under pressure to the inlet 118, The

8
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air under pressuré acts against the piston to prevent the operating handle 4a from being pu]led to
disengage the jaws 12. When an unlock signal 1s provided by the receiving unit to the solenoid,
the solenoid directs air under pressure to the inlet 120 on the opposite side of the piston (assisting
movement of actuator 61 or shuts off the flow of air from the supply 110 to the linear actuator.
The handle can be pulled to diséngage the jaws 12 when the air solenoid 1s n this state.

In the exemplary embodiment, the actuator 28 is controlled by a signal that is.sent by
electric means. A wide variety of communications systems may be used the transmitter 24 and
recelving unit 26 for the locking system. For example, a PC originated signal may be sent via the
internet to terfestrial or satellite based transmitters and on to the truck. In the exemplary
embodiment, an onboard computer 150 is linked to the receiving unit 26. Figure 10 illustrates
some of the different types of transmitters 24 that may be used in the locking system 10. Fi gure
10 1llustrates that the control signal may come from a satellite 200, a terrestnal tower 202, or a
global positioning satellite 204. A variety of other types of transmitters could also be used. The
signal 24 may be processed directly by the receiving unit 26 or may be processed by an onboard
computer.

In one embodiment, the control signal is sent to the truck by a low earth orbit satellite
system. One acceptable low earth orbit satellite system is a Volvo Link system available from
Volvo Trucks North America. In one embodiment, a high earth orbit satellite transmitter. One
acceptable high earth orbit satellite system is provided by Qualcomm. In one embodiment, a short
range digital communications system is used to provide the control signal to the tractor. In one
embodiment, the transmitter and the receiver comprise mobile telephones. .

In one embodiment, the system 10 includes a global positioning system 130. The global
positioning system 130 is mounted on the truck (shown in commumnication with computer 15 in
Fig. 10) and is in communication with the receiving unit and/or the onboard computer. A
transmitter‘132 may be included on the tractor 16. When theu tractor includes a transmitter 132,
the position of the tractor may be sent to a central control 134. The global positioning system
130 can be used to determine the position of the tractor. If the position of the tractor 16 is
unacceptable, the central control, the trucking company and/or governmental authonty can send a

signal to the receiving unit 26 that locks the fifth wheel 14. In an alternate embodiment,

9
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unacceptable locations are stored in the onboard computer 150. The computer causes the fifth
wheel lock to be applied when the GPS signal indicates that the tractor is in an unacceptable
location.

In one embodiment, such as when the\short range digital communications system 1s used,
transmitters may be placed at or near écceptable decoupling areas. The actuator 28 locks the fifth
wheel when it is outside the range a transmitter 24-of an acceptable decoupling area. When the
tractor enters the range of the transmitter the receiving unit receives the control signal 22 and
unlocks the fifth wheel. In this manner, the trailer can only be disengaged from the tractor near
- acceptable decoupling areas. In one embodiment, transmitters may be placed at or near restricted
areas. In this embodiment, the actuator 28 locks the fifth wheel when th.e tractor 1s inside the
range of the transmitter. |

In one embodiment, the system includes an electronic “heartbeat” monitor 140. The
momutor 140 continuously detects pulses or signals from the locking system 10 that indicate that
the system has not been‘ tampered with. Tampering with the locking system, for example by
cutting one of the wires of the system 10, will alter or eliminate the pulse from the lockin g system.
The monitor 140 detects the change in the pulse and causes the actuator 28 to lock the fifth wheel
when tampering has occurred. |

In one embodiment, the locking system 10 locks the fifth wheel then the tractor 16
deviates from a planned route. The global positioning system 130 is used to track the location of
the tractor 16 and provides the location of the tractor to the onboard computer 150. The onboard
computer determines whether the vehicle has deviated from the authorized route in excess of a
predetermined limit. If the onboard computer determines that the vehicle has not deviated from
the authonzed route, a predeterrnined amount of time is allowed to elapse and the check is
performed again. If the vehicle onboard computer 150 determines that the vehicle has deviated
from the authorized route in excess of company limits the fifth wheel is locked by the locking
system 10.

In one embodiment, the onboard computer 150 checks to determine whether the vehicle

has entered a restricted perimeter or is approaching a restricted perimeter. The vehicle onboard

computer may determine that the tractor is in a restricted perimeter when the distance between

10
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the vehicle global positioning system location and the restricted penmeter global positioning
system location is less than a predetermined distance. In another embodiment, a transmitter is
located in the restricted area that provides a signal to the receiving unit 26 when the tractor is
within range of the transmitter. The receiving umt then causes the actuator to lock the fifth wheel
14.

In the exemplary embodiment, authonzed vehicle routes and restricted areas are defined
by a central control 134 similar to an aircraft flight plan and given a route code number for entry

into the onboard computer 150. The dnver may deviate from the authonzed route within a
defined tolerahce radius established by central control. The onboard computer 150 compares the
vehicle’s global positioning system location to the authornized route to determine compliance. The
fifth wheel 1s locked 1f the driver deviates from the authorized route in the exemplary embodiment.

Restricted areas are considered to be sensitive. Examples of possible restricted sites are as
follows:

1. Nuclear facilities

2. Military posts and/or National Guard Armories

3. Water supplies

4. O1l refinenes

5. Suspension bndges

6. Tunnels |

The disclosed locking system is used to lock jaws of a fifth wheel of a truck around a king
pin of a trailer in response to a control signal from a remote location. Examples of control signals
are global positioning system signals, satellite signals, signals sent via terrestrial towers, radio
signals and cellular signals. A state of the control signal is monitored at the truck. The actuator
28 1s moved to a first position to allow the fifth wheel jaws to be disengaged from the king pIn
when the control signal indicates that it is acceptable for the irailer to be uncoupled. The actuator
28 1s moved to a second position that prevents the fifth wheel jaws from being disengaged from

the king pin when the control signal indicates that the trailer should not be uncoupled from the

tractor.

Although the present invention has been described with a degree of particularity, it is the

11
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intent that the invention include all modifications and alterations falling within the spint and scope

of the following claims.

12



CA 02732069 2011-02-14

CLAIMS

1. A method of preventing a trailer from being uncoupled from a tractor in an unauthorized

area, comprising:
a) defining a planned trailer uncoupling area;
b) monitoring a location of the tractor; and

c) locking jaws of a fifth wheel of the tractor around a king pin of the trailer when the

tractor is outside the planned uncoupling area.

13
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