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DUAL MODE CARGO TRANSPORT APPARATUS 
AND METHOD OF USING SAME 
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The present application is directed toward a method and apparatus for transporting 

cargo. More particularly, this invention is directed toward an apparatus for transporting 

cargo which includes a vehicle capable of operating in both_ a manned and an unmanned mode 

and a method of transpqrting cargo using such a vehicle. 

BACKGROUND OF THE INVENTION 

Many types of vehicles, such as airplanes, ships, and trucks, are used to transport 

cargo from one location to another. Cargo must be loaded ·onto these vehicles at an origin 

location and removed therefrom at a destination location. Due to the size of the vehicles 

used, it is often necessary to park them so~e distance from the location where the cargo is· 
·. 

stored at the origin or destination and to cany the cargo between the vehicle and the storage 

location. 

This problem is particularly acute a! airports where baggage must be moved from 

large aircraft to a baggage claim or storage area inside a terminal. Typically, baggage is 

unloaded from the hold of an aircraft by han~. placed onto a truck or trailer, and driven to an 

entrance in the terminal. From there it is ullloaded from the truck onto a conveyor belt or 

onto an automated guided vehicle (AGV) and taken to the baggage claim or to a storage area. . . r 
Baggage to be loaded aboard the plane is brought from within the terminal on a conveyor or 

an AGV, transferred to a truck or trailer, driven to the aircraft, and unloaded from. the truck 

and placed into the aircraft. 

Sometimes AGV's are used to transport baggage outside of a terminal. However, 

AGV's must generally follow well defined paths. When these paths are defined by rails, the 

rails cannot be run too close to an aircraft'~ gate approach without interfering with. the free 

movement of the aircraft. When the paths are defined by reference markers, the AGV's are 

prone to drifting off course and could collid~ with and damage a plane. Furthennore, many 

different aircraft will use a given gate, and. each of these aircraft· will be positioned in a 
: 

different manner when it arrives at the gate. The cargo doors of different aircraft are also 

located in a variety of different places. It is not practicable to program an AGV to arrive in 

exactly the right position for unloading from the various cargo doors of each of these aircraft, 
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especially when the exact position ~d ruigle of the aircraft at the gate is unpredictable. 
. . 

Therefore. human operators are used to gui~e· trucks up to the cargo hold of an aircraft and 

to drive these trucks away from the ~craft 'o a location where the baggage can be unloaded 

onto an automated baggage handling system. This need to manually transfer baggage from 

one transport device to an~ther slows down the loading and--unloading operations. increases . . 

the labor costs associated with baggage handling, and increases the risk that a bag will be 

misdirected and not arrive at the proper destination. 

SUMMARY-OF THE INVENTION 

These problems and· others l;lfe addr~sed by the present invention whi?h comprises an 

apparatus for moving cargo that is operable i_n ei~er a manned or unmanned mode and which 

can readily be switched between these modes. In the manned mode a driver uses 

conventional controls such as a steering w~l and brake pedal to guide a vehicle up to an 
i 

airplane and to position it properly by the cargo door. In the unm.aruied mode, the driver 

leaves the vehicle and allows it to be controlled electronically in the manp.er of traditional 

automated guided vehicles (AGV's). The invention further comprises a method for cargo 

handling, namely using a dual-mode vehicle in a manned mode near an aircraft and then 

shifting the vehicle to a unmanned mode so that it can be guided automatically to a 

destination. 

In the preferred embodiment, the vehicle includes a set of controls, such as a throttle 

and steering linkages, and both manual and electronic actuators for these controls. When the 

vehicle is in the manual mode, the manual actuators, such as a steering wheel and accelerator 

p.edal, can be used to operate the controls. When in the unmanned mode, electronic actuators 
t 

connected to the steering linkages and the throttle control these functions. Alternately, when 

the vehicle travels on a track in its automated mode, the vehicle is steered by the tra<?ks and it 

is not necessary to control the steering. In the automatic mode the actuators are controlled 

by an onboard controller and a remote central controller that communicates with the onboard 

controller via radio or any of the other known methods for communicating with an AGV. 

The vehicle also includes a switch for shifting back and forth between these manual and 

automatic modes. Preferably, the switch can be manually shifted into either mode. This 
. . 

allows a human operator to take control o~ the vehicle at any time, even when it is being 
' 

guided electronically. In addition, a human operator can preferably prevent the central 
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controller from talcing control of the. vehicle until such time as the operator ·decides it is 
proper to relinquish control The central ccintroller has the ability to shift the· vehicle from 

automatic to manual control so that it may park the vehicle in· a· location for a human to 

retrieve. It is also possible to give the central controller authority to take command of a 

vehicle at any time, for collision avoidance purposes for example, ··but this is generally 

undesirable for safety reasons. 

Preferably, the vehicle is powered by a battery when traveling under manual control 

away from the guidance tracks and by a po~er rail a8sociated with the guidance rails when 
; 

traveling under automatic control The power from the power rail can. also be used to charge 

t1?-e batteries onboard the vehicle. Alternately, the vehicles can be powered by a battery or 

other onboard power source at all times and;the batteries can be periodically exchanged with 

charged batteries as the onboard batteries run down. 

The preferred method of using a dual-mode cargo handling system is to proVide a 

vehicle that can be controlled either manually or electronically and to operate the vehicle in its 

manual mode in the vicinity of aircraft or other objects whose positions can vary. Once the 

vehicle is loaded, it is driven to the entrance of an AGV pathway and control of the system is 

turned over to an electronic controller which maneuvers the vehicle about the pathway until it 
' 

reaches an unloading location. Once the vehicle is unloaded, it returns automatically to an 

exit from the path where it can be retrieved by a human operator. Alternately, the vehicle 

may navigate to a st9rage location ifit is not needed, or to a pick-up location where it can be 
loaded with cargo bound for an outgoing plane, for example. 

It is therefore a principal object of the present invention to provide a vehicle capable 
of operating in either a manned or unmanned.mode. 

It is another object of the present invention to provide a method of using a vehicle 

capable of operating in either a manned or urimanned mode for moving cargo. 

It is a further object of the present i~vention to provide a system for movi~ cargo 
from a mobile cargo carrier to an indoor cargo storage area. 

It is still another object of the present invention to provide a method of transferring 
cargo from a mobile storage unit to a fixed storage location using a single vehicle. 

It is still a further object of the present invention to provide a manual control system 
for an AGV to increase the number oflocations in which the AGV can be used. 

It is yet another object of the present invention to provide a cargo transport vehicle · 
equipped with wheels that allow it to operate on both paved sutfaces and on support rails. 
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It is yet a further object of the present invention to provide a cargo transport vehicle 

capable of automatic3lly following. a path defined by ~id~ rails or being driven by a human 

operator. 

It is another object of the present invention to provide a cargo transport vehicle of the 

forgoing character that draws current from a power rail when such a power rail is present and 

which draws current fro~ onboard batteries when no power rail is present 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects will become apparent from a reading and understanding of the 

following detailed description of a preferred embodiment of the invention. together with the 

following drawings of which: 

Figure I is a plan view of a portion of an airport equipped with the system of the 

present invention; 

Figure 2 is a side elevational view of a dual-mode vehicle for use in the system of the 

present invention; 

Figure 3 is a rear elevational view of the vehicle of Figure 2 and a pair of support 

tracks; 

Figure 4 is a side front elevational view of one of the wheels of the vehicle shown in 

Figure2; 

Figure 5 is a side elevational view of the wheel of Figure 4 

Figure 6 is a side elevational view of the front wheels of the vehicle of Figure 2 

engaging the rails of the automated portion of the subject system; and, 

Figure 7 is a pfan view of the front wbeels of the vehicle of Figure 2 approaching the 

guidance rails and power rail of the automated portion of the system. 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

Referring now to the drawings, wherein the showings are for purposes ofiUustrating a 

preferred embodiment of the subject invention only and not for puqjoses of limiting same, 

Figure I shows a portion of an airport comprising a gate area 10 and a terminal 12. The 

terminal further includes a cargo transport area 14, a baggage claim area 16 and a make-up 

area 18. The gate area 10 and the various areas within the tenninal are connected a rail 
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system 20 made up o~ p~ of space<i~part;rails 22._ A pow~r rail 23 is positioned betweeJ.I 

rails 22 for providing power to vehicles as they traverse rail syStem 20. 

Rail system 20 includes an end portion i4 in gate· Mea.· 10 comprising an entrance ... ·. . . 

segment 26 and an exit sewnent 28, and a -niain transport .loop 30 inside terminal 12. · Loop 
. . ... ·-:-:· . . .. 

30 further includes a first siding 32 in ~ggage claim area 16 near a baggage claim conveyor 

17, a second siding 34 ·in make-up area 18 p.ext to inco~ng baggage conveyors 19, and a 

storage spur 36 connected betw~ two portions ofloop 30. Various switches 38 are used to 

connect the different track se$filents to one another in a well known manner, and the switches 

are controlled by a central controller which wili be described herein~. Additional sidings 

branch off ofloop 30 at other baggage claims and make-up locations and can ·atso be used for 

storing carriers when they are not being used; 

A number of carriers 40 are provided:wbich are equipped to travel either on the paved 

surface of gate area 10. or on rails 22. To this end, and as best seen in Figures 3 and 5, each 
. .. 

carrier 40 is equipped with special wheels 42 which wheels include a first portion 44 for 

connecting to a tire 46 and a second portion 48 for engaging tracks 22 and supporting carrier 

40 there0n. Carrier 40 also includes a cargo ~upport area 50 which can be configured to hold 

either individual pieces of luggage or unit loading devices (ULD 's), which are large container 
\ 

for holding and transporting a group of objects going to the same destination. Figure 2 

shows carrier 40 equipped with two ULD's 52. Carrier 40 includes a cab 54 having a seat 56 
' for a driver, a steering wheel 58, an accelerator pedal 60 connected to a throttle 62 and a 

brake pedal 64 connected to a brake cylinder 66. Mounted in or beneath cab 54 is an 

electronic actuator 68 for actuating throttle 62 and brake cylinder 66 when the carrier is in an 

automatic guidance mode. 

Carrier 40 also includes an on-board:controller 70 for receiving signals from a central 

controller 72 and passing these commands to electronic actuator 68. Actuator 68 must be 

switched on using a switch 73 to enable it the onboard controller to control carrier _40. On­

board controller 70 can deactivate actuator 68 when instructed to do so by the central 

controller, such as when the carrier has reac~ed the end of the exit segment 28 of system 20, 

but the actuator cannot be enabled without hum.an control. This prevents the central 

controller from taking control of the vehicle until a human operator has determined that it is 

appropriate to relinquish control. Central controller 72 comprises a microprocessor 74 and a 

transceiver 76 for communicating with on-board controllers 70 on each of the carriers. 

Central controller 72 also controls switches 3 8 to direct carriers 40 to various locations in 
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system 20. The transceivers preferably operate· at radio frequencies, but infrared frequencies 

or other means of conimunication may be used. 
. . 

. Each of the caniers is also equipped with a contactor.75 for engaging power rail 23 to 

draw current·tlietefrom in a weU-knoWn. manner. When the vehicle is following guide rails 22 

it is powered by current from power rail 23; when away from the guide rails, a battery 77 

provides current to the vehicle. OJrrent from the pow~ rail is also used to recharge battery 

77. 

Bach of the ends 7~ ofrails 22 at entran~ segment 26 and at exit segment 28 includes 

an angled ramp portion 80 for guiding wheels 42 onto the rails. Moreover, each entrance 

segment 26 is provided with a pair of angled guide rails 82 for guiding wheels 42 into 

afrgnment with rails 22. & shown in Figure 7, guide rails 82 have first ends 84 near ramp 

portions 80 which are spaced more closely tfian rails 22, and second ends 86 spaced away 

from rails 22 which are spaced more widely apart than rails 22. Guide rails 82 are spaced 

only a small distance off of the ground so as not to interfere with wheel second portions 48 

but are raised enough to guide tires 46 and align second portions 48 with rails 22 as shown in 

Figure 7 .. Figure 6 shows how tires 46 are lifted off of the ground as wheel second portions 

48 engage ramps 80 to transfer carrier 40 from ground travel to rail travel. 

The operation of the system will next be described. An. operator boards a carrier 40 

which is waiting on exit segment 28 of track end 24 and drives the carrier into position next 

to a cargo door 90 of an aircraft 92. Steering wheel 58, accelerator 60, and brake pedal 64 
f 

are all used during this process. Cargo is then unloaded from plane 92 onto carrier 40, and 

when this loading is complete, the driver maneuvers carrier 40 away from the aircraft and 

toward end portion 24 of rail system 20. The driver must align the wheels 42 of the carriers 

with the tracks 22 and guide the carrier onto the track. This alignment is facilitated by the 

presence of guide rat1s 82 leading up to entrance 26. The wheels 42 of carrier 40 are spaced 

part approximately the same distance as the spacing between rails 22; guide rails 82 have ends 

86 spaced apart a greater distance than rails 22. As the operator approaches rails 22, guide 

rails 82 will gently nudge tires 46 into proper alignment so that second portions 48 of wheels 

42 properly contact ramps 76 as shown in Figure 7. As second portions 48 frictionally 

engage rails 22 they begin to move carrier 40 along the track. Carrier 40 is driven a short 

distance along entrance track 26 and then stopped. At this point, the driver throws switch 73 

into the automated guidance position and exits the vehicle. After a short delay to allow the 
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driver get clear of the carrier> central controller.-72 instructs onboard controller 70 to move 

carrier 40 along tracks 22 and into terminal 12.· 

Because carrier 40 is full of luggage, controller 72 will direct it to a baggage claim 

area, such as area 16, via first siding 32. Central c<>ntroller 72 sends a signal to onboard 

controller 70 which causes throttle 62 to open and carrier 40 to move along entrance segment 

26 and onto main loop 30, As the carrier appro~ _the switch 38 at the entrance to siding 

32, controller 72 sends a signal to the switch to shift it into a position to allow carriers into· 

the siding. Once the carrier has passed, and if there is no other carrier inµnediately behind the 

first carrier 40 which also needs to enter this siding, switch 3.8 is shifted back to its original 

position to ~ow carriers to travel along main loop 30. The carrier is stopped in front of.a 

discharge location in the baggage claim area so that the carrier can be unloaded either 

manually or automatically onto baggage claim conveyor 17. At this point the switch 73 is 

shifted by the controller back to the manual control position so that the carrier does not move 

accidentally while being unloaded. 

When the unloading is romplete, switch 72 is moved back into the automatic position, 

and central controller directs the carrier to go to one of three locations. Travel to each of 

these locations will be described hereinafter, it being understood that the central controller 

may direct the carrier to any one of these locations, or to another baggage claim. area, as 

conditions warrant. Assuming that the carrier is not needed anywhere when it finishes 

unloading, it will be directed to a storage location such as storage spur 36 where it will 
r 

remain in automatic control mode and await further commands from the central controller. 

Next it may receive a comm.and to proceed to a make-up area, such as make-up area 18. The 

central controller will direct.the carrier around loop 30 to the make-up area and then shift the 

carrier into manual mode while it is filled with baggage heading for an outbound flight. After 

carrier 40 is foaded, it is switched back· into automated mode and directed by central 

controller 72 around loop 30 and toward one of the ends of track 22 and onto an exit 

segment 28. Here the carrier stops and shifts into manual mode to wait for a human operator 

to assume control and drive the carrier to the cargo door of an airc~ft. Exit segment 28 is 

long enough to allow several carriers to queue while waiting for a human operator. After it is 

unloaded, the empty carrier is either driven to another plane for receiving baggage or returned 

to track 20 for storage by the system until needed again. Alternately, the operator may park 

the vehicle in the gate area for future use. 
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the system shown iii. Figure r includes only one baggage claim, one make-up area, . . . 
and two track: end sections in the gate ar~ Qf the aicport. Airports _are gene~!y more 

complex: than shown in this figure, and the system can. easily be modified to include numerous 

sidings, storage spurs, and track ends to accommodate this greater complexity. Sometin:ies it 

may b~ desirable to operate a system as two or more self contained-subsystems, such as when 

th~ systems are located in phys~catly remote ateas of an aitport or other cargo handling 

facility. It should also be recognii;ed that while the preferred em?odim.ent has been described 

in ter:ms of airports and airplanes, the system cq~ld equally well find application in connection 
. . 

with the loading and unloading of trucks, trains, ships, or other cargo vehicl~. These and 
. . 

other modifications will become apparent to those skilled in the art after reading and 

understanding tfils specification taken togeth~ with the attached drawings. It is intended that 

all such modifications be included in this invention to the extent that they are descnbed by the 

several claims appended hereto. 
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l. A cargo handling system for transporting cargo from a storage compartment in a 

caai.er to a cargo delivery area comprising: 

at least one vehicle for canying the cargo; 

controls for controlling said at least one vehicle; 

a defined pathway having an end section spaced apart from said carrier, said pathway 
. 

ex.tending into said delivery area; 
r 

an electronic controller for actuating said controls to control said at least one vehicle 

along said defined pathway; 

a manual actuator for manually actuating said controls to control said at least one 
t. 

vehicle off of said defined pathway and along said end section; and, 

a switch for shifting control of said at least one vehicle between said electronic 

actuator and said manual actuator. 

2. The cargo handling system of claim I wherein said at least .one vehicle is supported by 
' 

a plurality of wheel means, and wherein said wheel. means include first support portions for 

supporting said at least one vehicle away from said pathway and second support portions for 

supporting said at least one vehicle on said pathway. 
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3. The cargo handling system of claim 2 wherein each of said wheel means comprises a 

wheel and -a tire. supported on a portion of said wheel 

4. The cargo handling system of claim 3 .wherein said tires ~ntact the ground to support 

said vehicle away from said pathway and wherein said tire are held away from the ground by 

said wheels when said vehicle is on said pathway. 

5. The cargo handling system of claim 3 wherein said pathway comprises a pair of 

spaced apart rails supported on the ground and wherein said wheels engage said rails to 

support said at least one vehicle along said p3;thway. 

6. The cargo handling system of claim. 5 wherein said rail includes a support surface 

spaced apart from the ground and wherein said end comprises a portion of said support 

surface angled toward the ground. 

7. The cargo handling system of claim I wherein said at least one vehicle comprises a 

plurality of vehicles and wherein said pathway in~Iudes a queuing section near said end for 

storing a number of said plurality o.f vehicles. 

8. The cargo handling system of claim 1 wherein said pathway includes a storage section 

for storing a number of said plurality of vehicles. 

9. The cargo handling system of claim 1 wherein said end section comprises an entrance 

segment and an exit segment. 

1111\11\ l\11\\ 1111\ \\Ill \\ \II\ 
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10. A method of transporting objects from a variable position storage unit to a fixed 

location comprising the steps of: 

providing at least one vehicle having manual controls and an automatic guidance 

system capable of responding to commands from a controller; 

providing a pathway having an end and a.n·_unloading position proximate to said fixed 

_location; 

manually positioning said at least one.vehicle near said variable position storage unit; 

loading said at least one vehicle; 

manually guiding said at least one vehicle to said end; 

shifting control of said at least one vehicle to said controller; 

automatically guiding said at least one vehicle to said unloading position; and, 

unloading said at least one vehicle. 

11. The method of claim I 0 including the additional steps of: 

end; 

automatically guiding said at least one vehicle from said unloading position to said 

shifting control of said at least one vehicle away from said controller; and, 

manually guiding said at least one vehicle away from said end. 

12. The method of claim I 0 wherein said end comprises an entrance portion and an ·exit 

portion and wherein said at least one vehicle comprises a plurality of vehicles. 

13. The method of claim 12 including the additional steps of: 

determining whether said at least one vehicle is needed at said end; and, 

automatically guiding said at least one vehicle to said end. 

1111111111111111111 lllll ll llll 
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14. A baggage handftng system for transporting baggage from a location near an aircraft 

to a baggage delivery area inside a tenninal comprising: 

a defined pathway comprising a pair of spaced apart guiding rails supported on the 

ground and by the floor inside said tenninal, said pathway having an end section spaced apart 

from said aircraft and extending into said delivery area; 

a power rail supported by said floor between said spaced apart guiding rails; 

at least one motorized vehicle for caa:ying the bagg~e, said vehicle being supported· 

by a plurality of wheel means comprising wheel portions for supporting said at least one 

vehicle on said guiding rails and tire portions for supporting said vehicle on the ground, said 

vehicle further comprising a battery for proVi.ding power to said vehicle and a contactor for 

drawing current from said power rail; 

controls for controIIing said at least one vehicle; 

an electro.me actuator for actuating said controls to control said at least one vehicle 

along said defined pathway; 

a manual actuator for manually actuating said controls to control said at least one 

vehicle off of said defined pathway and along said end section; and, 

a switch for shifting control of said at least one vehicle between said electronic 

actuator and said manual actuator. 

15. A cargo handling system for transporting cargo ~om a storage compartment. la a 

carrier to a cargo delivery area comprising: 

at least one truck for carrying the cargo; 

a defined pathway having an end section spaced apart from said carrier, said pathway 

extending into said delivery area; 

an electronically controlled actuator for automatically moving and guiding said at least 

one truck along said defined pathway; 

a manually controlled actuator for moving and guiding said at least one truck off of 

said defined pathway and along said end section; and, 

a switch for shifting control of said at least oue truck between said electronic actuator 

and said manual actuator. 
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