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METHOD FOR ACCELERATED POWERED 
SELFPUSH BACK OF AN AIRCRAFT 

PRIORITY CLAIM 

0001. This application claims priority from U.S. Provi 
sional Patent Application No. 61/857,213, filed 22 Jul. 2013, 
the disclosure of which is fully incorporated herein by refer 
CCC. 

TECHNICAL FIELD 

0002 The present invention relates generally to a method 
for moving a parked aircraft on the ground without operation 
of the aircraft's main engines or tow vehicles and specifically 
to a method for powered self push back of an aircraft that 
quickly and autonomously moves an aircraft in reverse and 
turns the aircraft for travel to a takeoff runway. 

BACKGROUND OF THE INVENTION 

0003 Most airports, especially large airports, currently 
simultaneously handle large numbers of arriving and depart 
ing aircraft of different sizes and body types. The successful 
management of a large Volume of aircraft ground traffic 
requires careful control of all aircraft ground movement, par 
ticularly the movement of departing aircraft. Aircraft parked 
at a gate or parking area in an airport prior to departure are 
typically positioned in a perpendicular orientation with the 
nose of the aircraft facing the gate or airport terminal. Upon 
departure, the aircraft must move in reverse and make one or 
more turns before reaching ataxiway prior to taxi and takeoff. 
Arriving aircraft are moving in a forward direction and turn 
ing as required to travel from the runway to a gate or parking 
location as the departing aircraft are leaving. Departing air 
craft must be maneuvered carefully in a reverse direction in an 
airport ramp area to avoid not only incoming aircraft traveling 
toward the gates, but also baggage carriers, tugs, and other 
airport ground vehicles on the trip between the gate and the 
taxiway. 
0004 At the present time, aircraft leaving a gate or other 
parking location near an airport terminal are pushed in a 
reverse direction by a tow vehicle or tug that temporarily 
connects to the aircraft nose landing gear. Once attached to 
the aircraft, the tug pushes the aircraft in the reverse direction 
for a distance required to clear the gate to a location where the 
aircraft is oriented parallel to the terminal and the main 
engines can be turned on to move the aircraft in a forward 
direction. The tug is then detached from the aircraft and 
moved away, and the aircraft is ready to taxi to a runway for 
takeoff. The movement of tugs and tow vehicles contributes 
to ground vehicle traffic. Tugs, in addition, must be monitored 
to keep track of their locations so they may be moved to the 
next location by the time a tug is needed to push back a 
departing aircraft. Many aircraft departure delays are the 
direct result of tug unavailability. This process is time-con 
Suming and may significantly increase the time an aircraft 
spends on the ground. 
0005 Aircraft can also be moved in reverse from a parked 
position by starting the aircraft's main engines and reversing 
them to drive the aircraft in a reverse direction. This process, 
known as reverse thrust, is problematic when used by jet 
engines and can be dangerous. An aircraft engine operating in 
reverse thrust may pull foreign object debris (FOD) from the 
aircraft's environment into the engine and throw it forward, 
usually in the direction of the gate or airport terminal. The 
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potential for injury to ground personnel, ground vehicles, and 
airport structures from FOD and also from jet blast from an 
operating engine can be significant. The use of reverse thrust 
is prohibited for jet engines and is permitted for use only by 
turboprop aircraft. Dependence on the use of a departing 
aircraft's main engines is neither a safe nor an efficient push 
back procedure. 
0006 Airport ground crew are typically assigned to attach 
and detach tow vehicles and to monitor and direct reversing 
aircraft to ensure that no part of an aircraft structure will 
impact any fixed object or other aircraft or vehicle and to 
communicate with the pilot or another aircraft cockpit crew 
member. The efficiency and speed with which push back can 
be conducted depends on the availability of ground personnel 
as well as the availability of tow vehicles. 
0007. The efficiency and speed of aircraft push back 
operations may be adversely affected by the ground conges 
tion found in most large airports. Multiple airlines conduct 
both push back and landing operations for multiple aircraft 
virtually simultaneously. This strains not only the available 
towing equipment, but also the available ground personnel. 
Aircraft turnaround times may be increased significantly 
when tow bars, adapters, tugs, or ground crews are not avail 
able for push back when needed. Neither the airline nor the 
flight crew currently has any control over this situation. 
0008 Driving an aircraft on the ground during taxi without 
reliance on operation of the aircraft's main engines or the use 
of tow vehicles has been proposed. For example, in com 
monly owned U.S. Pat. No. 7,469,858 to Edelson; U.S. Pat. 
No. 7,891,609 to Cox; U.S. Pat. No. 7,975,960 to Cox; U.S. 
Pat. No. 8,109,463 to Cox et al; and British Patent No. 
2457144, aircraft drive systems that use electric drive motors 
to power aircraft wheels and move an aircraft on the ground 
without reliance on aircraft main engines or tow vehicles are 
described. A powered self push back method and system in 
which aircraft equipped with such drive systems is described 
in commonly owned International Patent Application Publi 
cation No. WO2012.109380A2. This powered self pushback 
method is designed for moving an aircraft parked in a nose-in 
orientation along a reverse path while turning the aircraft, in 
the same direction and along the same path as the aircraft 
would be pushed back with a tug. It is not suggested that an 
aircraft could travel in reverse along a different path and turn 
in a different location where the aircraft may taxi forward. 
Further, it is not suggested that an aircraft could be reversed 
from a different parking location or orientation other than a 
nose-in position. 
0009. A need exists for a method for powered pushback of 
an aircraft capable of moving independently without reliance 
on operation of its main engines or tow vehicles that is 
designed to streamline and accelerate the push back process 
and reduce aircraft time on the ground. 

BRIEF DESCRIPTION OF THE INVENTION 

0010. It is a primary object of the present invention, there 
fore, to provide a method for powered pushback of an aircraft 
capable of moving independently without reliance on opera 
tion of its main engines or tow vehicles that is designed to 
streamline and accelerate the push back process and reduce 
aircraft time on the ground. 
0011. It is another object of the present invention to pro 
vide a method for accelerated power push back of an aircraft 
wherein an aircraft is driven by a pilot-controlled engines-off 
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taxi system that limits pilot reliance on wing walkers and 
other ground personnel during pushback. 
0012. It is an additional object of the present invention to 
provide a method for accelerated power push back of an 
aircraft with an engines-off taxi system, wherein aircraft turn 
ing maneuvers are conducted at a distance from a terminal 
where there is minimal ramp ground traffic. 
0013. It is an additional object of the present invention to 
provide a method for accelerated power push back of an 
aircraft with an engines-off taxi system parked in a non 
perpendicular orientation to an airport terminal at a gate that 
reduces the time required for push back and, therefore, 
reduces aircraft turnaround time. 
0014. It is a further object of the present invention to 
provide a method for accelerated power push back of an 
aircraft with an engines-off taxi system that minimizes the 
total distance driven by the aircraft between arrival at and 
departure from a gate. 
0015. It is yet an additional object of the present invention 

to provide a method for accelerated power push back of an 
aircraft with an engines-off taxi system parked in a non 
perpendicular orientation at an airport gate, wherein the air 
craft is positioned at an angle with respect to the gate that 
permits one or more passenger loading bridges to be easily 
connected with aircraft doors rear of an aircraft wing without 
extending over the wing. 
0016. It is a still further object of the present invention to 
provide a method for accelerated power push back of an 
aircraft equipped with an engines-off taxi system, wherein an 
aircraft is equipped with a system for monitoring the air 
craft's environment when a pilot is driving the aircraft in 
reverse during pushback and providing feedback to the pilot 
to ensure that the aircraft may be driven safely along a desired 
reverse path in all visibility conditions. 
0017. In accordance with the aforesaid objects, the present 
invention provides a method for a streamlined, accelerated 
power push back of an aircraft, particularly an aircraft 
equipped with a pilot-controlled engines-off taxi system that 
drives the aircraft on a ground Surface without reliance on the 
aircraft's main engines or on tugs or tow vehicles. The present 
power pushback method is designed to be used to quickly and 
efficiently move an aircraft out of a gate where it is parked. 
The aircraft is driven the in reverse in essentially a straight 
lineback from the terminal, along a path that is perpendicular 
to the gate, for an optimum distance selected to ensure that 
there is sufficient space for the aircraft to turn without 
obstruction. The aircraft is then stopped and turned, using the 
engines-off taxi system, to a position from which the pilot can 
control the engines-off taxi system to drive the aircraft in a 
forward direction to a runway for takeoff. Pilot reliance on 
ground personnel may be minimized by providing a monitor 
ing system designed to monitor the aircraft's external envi 
ronment and to provide feedback to the pilot during turning 
and other push back maneuvers. A preferred monitoring sys 
tem is designed to monitor gate and ramp areas around the 
aircraft in any visibility conditions. The present accelerated 
power push back method may also be used to push back an 
aircraft parked in an angled, non-perpendicular orientation 
with respect to a gate or terminal that facilitates connection of 
passenger boarding bridges to rear aircraft doors without 
extending the loading bridges over a wing. The pilot-con 
trolled engines-off taxi system is operated to turn the aircraft 
from its parked non-perpendicular orientation to a nose-in 
perpendicular orientation and reversed as described. 
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0018. Other objects and advantages will be apparent from 
the following description, drawings, and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

(0019 FIGS. 1a-1e illustrate the steps of the accelerated 
power pushback method of the present invention when one of 
three aircraft parked in a nose-in orientation perpendicular to 
an airport terminal has been cleared for departure; and 
0020 FIGS. 2a-2c illustrate the steps of an alternate use of 
the accelerated power push back method of the present inven 
tion for a single aircraft parked at an airport terminal in a 
novel, non-perpendicular orientation with dual passenger 
loading bridges connected to front and rear aircraft doors. 

DETAILED DESCRIPTION OF THE INVENTION 

0021 Maximizing the efficiency of aircraft turnaround to 
reduce the time an aircraft spends on the ground continues to 
receive attention from airlines and airports in an effort to 
increase revenues in an era of ever-increasing operating costs. 
While specific estimates vary, it is generally agreed that even 
a minute saved during aircraft turnaround may produce Sub 
stantial annual cost savings. Consequently, modifications to 
gate structures and turnaround procedures that achieve turn 
around reductions are of great interest to airport and airline 
operators. 
0022. In the most commonly used aircraft turnaround pro 
cess, an aircraft is towed or powered by thrust from its main 
engine into a gate or other parking location to park in a 
nose-in or perpendicular orientation with respect to the gate 
or terminal. One or more, most commonly only one, passen 
gerloading bridges are connected with aircraft doors, arriving 
passengers and baggage exit the aircraft, the aircraft is ser 
Viced, departing passengers and baggage board the aircraft, 
and loading bridges are moved back into place. When an 
aircraft is cleared for push back, a tug is attached to the 
aircraft nose landing gear, and the tug pushes the aircraft 
away from the gate or terminal as the aircraft is being turned 
to a location where the aircraft is parallel to the terminal. The 
tug is detached from the aircraft and, if the aircraft main 
engines have not already been started, they are started so that 
thrust from the engines may be used to drive the aircraft in a 
forward direction to a takeoff runway. Aircraft are oriented 
parallel to the terminal at this location to avoid jet blast from 
the operating engines hitting the terminal. Further, if aircraft 
are pushed back only partially and not into this parallel ori 
entation by a tug, undesirable side loads are produced on the 
aircraft nose landing gear by the tug. 
0023 The present invention provides a method for a 
streamlined, accelerated power push back that may be used 
effectively and efficiently to minimize turnaround time with 
no changes to gates at airports and may be used with a range 
of aircraft types, including both narrow body and wide body 
aircraft. The present pushback method quickly and efficiently 
moves an aircraft in reverse from a nose-in parked location at 
a terminal to a location outside an obstructed apron area and 
then turns the aircraft so the pilot can drive it to a takeoff 
runway. This streamlined method potentially saves at least 
one additional minute per pushback compared with the push 
back of aircraft that are equipped with engines-off taxi sys 
tems and travel in reverse along a traditional push back path 
where the aircraft turns as it moves in reverse. Compared with 
current push back procedures using tugs with or without tow 
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bars, the streamlined push back method of the present inven 
tion saves at least 3-5 minutes of turn-around time. 
0024. The present accelerated powered pushback method 

is designed to be used to push back aircraft that are equipped 
with engines-off taxi systems. In a preferred engines-off taxi 
system, one or more non-engine drive means are mounted on 
one or more nose or main landing gear wheels to drive the 
wheels at a desired speed and torque. A most preferred 
engines-off taxi system has an electric drive means that is 
mounted to drive each wheel in an aircraft nose landing gear 
and is powered by the aircraft auxiliary power unit. A high 
phase order electric motor of the type described in, for 
example, U.S. Pat. Nos. 6,657,334; 6,838,791; 7,116,019; 
and 7.469,858, all of which are owned in common with the 
present invention, is preferred for this purpose. A geared 
motor, such as that shown and described in U.S. Pat. No. 
7.469,858, is designed to produce the torque required to move 
a commercial sized aircraft at an optimum speed for ground 
movement. The disclosures of the aforementioned patents are 
incorporated herein by reference. Any form of motor capable 
of driving an aircraft on the ground, including hydraulic 
pump/motor assemblies, and pneumatic motors, is also con 
templated for use as a drive means in an engines-off taxi 
system in accordance with the present invention. 
0025. The present accelerated power push back method is 
described with reference to the drawings, which are not nec 
essarily drawn to scale. FIGS. 1a-1e show the consecutive 
steps of the method. Referring to the drawings, FIG. 1a illus 
trates three aircraft 10, 20, and 30, parked at an airport termi 
nal 40 in a typical nose-in orientation perpendicular to the 
terminal 40. When aircraft 20 has been cleared for pushback, 
a pilot of aircraft 20 controls the aircraft's engines-off taxi 
system to drive the aircraft in a reverse direction straight back 
from the terminal 40 along the perpendicular path 22 shown 
in FIG 1b. 

0026. The pilot drives the aircraft in a reverse direction 
along this path to a location that is Sufficiently far away from 
the gate and outside the most congested apron area closest to 
the terminal so that there is space for the aircraft to be safely 
turned, as shown in FIG. 1c, without obstruction. The dis 
tance the aircraft is driven in reverse before it is turned is 
preferably selected to allow the aircraft to move beyond con 
gested gate and apron areas so that other aircraft, ground 
vehicles, and the like are not likely to be present in the outer 
ramp area where the aircraft will be turning. This distance 
may vary, depending on a specific airport or even a specific 
gate or apron area. It may be necessary for an aircraft to 
reverse for about 40 to 50 meters to avoid encountering 
obstructions or to avoid entering an adjacent gate area. At 
another airport, the distance traveled in reverse before a safe 
turn may be made safely may be about 15 to 20 meters. 
0027. In FIG. 1C, aircraft 20 has reached a location where 

it is safe to turn, and the pilot stops the aircraft and controls the 
engines-off taxi system to turn the aircraft in the direction of 
the arrow 24. The turn that is required when the pilot maneu 
vers the aircraft from the reverse orientation shown in FIG.1b 
to an orientation (FIGS. 1d and 1e) in which the pilot can drive 
forward may be sharp. However, airport terminals currently 
have the space required for an aircraft rotation like this in 
uncongested apron or ramp areas. As a result, no airport 
modifications are required to implement this embodiment of 
the present accelerated power push back method. 
0028 FIG. 1d illustrates aircraft 20 after it has stopped and 
then turned. The aircraft 20 shown in FIG.1d has turned about 
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90° from the perpendicular so that it is parallel to the terminal 
40. When the aircraft has reached this position, the pilot 
controls the engines-off taxi system to drive the aircraft for 
ward, such as in the direction of arrow 26 shown in FIG. 1e, 
to a taxiway for takeoff. The aircraft may also be turned 
through other angles and in other directions than that shown 
in FIG. 1d. For example, the aircraft may be turned about 180° 
so that the nose end of the aircraft is directed away from the 
terminal, and the aircraft may drive forward. The aircraft may, 
alternatively, be turned about 270° so that the aircraft is par 
allel to the terminal, but the nose end will be pointed in an 
opposite direction from that shown in FIG. 1d. 
0029. To summarize the foregoing accelerated power push 
back steps: after receiving clearance for departure and push 
back, the pilot uses the engines-off taxi system to drive the 
aircraft in reverse from the terminal and then stops in an 
uncongested apron area where the pilot may turn the aircraft 
in a direction relative to the terminal through an angle ranging 
from about 90° to about 270°, and may then drive the aircraft 
in a forward direction to a takeoff runway. Reversing or 
backing up the aircraft to a turning location as described has 
been demonstrated to take about 20 seconds, and the com 
plete maneuver shown in FIGS. 1a-1e may take no longer 
than about 45-60 seconds. The present streamlined, acceler 
ated power push back method may be used to push back any 
type of aircraft equipped with an engines-off taxi system as 
described herein within this time frame. With the present 
method, because aircraft are capable of making sharp turns 
and there is no jet blast risk to the terminal, ground vehicles or 
other aircraft, the distance an aircraft must reverse before 
turning may be shorter than required for current aircraft push 
back procedures. 
0030. When an aircraft equipped with an engines-off taxi 
system is being turned as shown in FIG. 1c, a pilot may not 
have a clear view of the turning area or the environment 
Surrounding the aircraft, and many pilots may not be com 
fortable relying entirely on ground personnel guidance for 
this type of maneuver in this environment. Although ground 
personnel. Such as wing walkers, may be helpful in guiding an 
aircraft during conventional tug push back, they may lack 
experience guiding aircraft driven by engines-off taxi sys 
tems. To assista pilot operating an aircraft with an engines-off 
taxi system to turn from the position shown in FIG. 1b to the 
position shown in FIG. 1d, an airport marking or a monitoring 
system may be provided. 
0031. A preferred airport marking system may have mark 
ings on the tarmac to define an optimum turn pattern that is 
visible to a pilot and to ground personnel and is designed to 
assist the pilot and ground personnel to maneuver the aircraft 
safely a selected distance from the gate area to a turn location 
where the aircraft may turn safely as described and shown 
herein. A preferred monitoring system should be able to 
monitor or survey the aircraft's external ground level envi 
ronment and communicate information about ground level 
environment conditions that may impact the safety of the 
aircraft, so that that movement of the aircraft must be stopped. 
Aircraft movement may be resumed when a monitoring sys 
tem indicates such movement will not impact the safety of the 
aircraft. A preferred monitoring system should, in addition, 
be capable of obtaining and communicating Such information 
in any visibility or environmental conditions. 
0032. The use of cameras located in positions on the exte 
rior of an aircraft where a complete view of the ground level 
environment all around the aircraft may be obtained may be 



US 2015/0175256 A2 

one element in a suitable monitoring system. However, at 
night or in low visibility conditions, standard cameras are of 
limited value. A preferred monitoring system may also 
include a lidar and/or radar system, such as those currently 
provided for automobiles, for enhanced environmental moni 
toring that is capable of checking for obstructions in the 
aircraft travel or turning path. For example, when the engines 
off taxi system is preparing for reverse movement or is 
directed to drive the aircraft in reverse, “bursting by a radar 
system could check for potential obstructions not necessarily 
visible to a camera under the conditions. Feedback to the pilot 
from this type of system may be provided in the form of 
Sounds, lights, or other suitable indicators. 
0033. Various kinds of other sensors may also be 
employed to provide information about potential hazards in 
an aircraft's external environment. In the event that a sensor 
senses an object or the like too close to the aircraft, that 
information would be communicated to the monitoring sys 
tem, which may be designed to interact with the aircraft 
engines-off taxi system to prevent the taxi system from mov 
ing the aircraft. If the aircraft is already moving when the 
sensor senses a potential collision, the monitoring system 
may be designed to stop the engines-off taxi system, apply the 
aircraft's brakes, or take whatever action is needed to stop the 
aircraft from moving. The foregoing examples are merely 
illustrative, and it is contemplated that other variations of 
monitoring systems that may used to monitor an aircraft's 
exterior ground environment and provide information and 
feedback to a pilot of the aircraft to facilitate control of 
aircraft ground movement are contemplated to be within the 
Scope of the present invention. 
0034. The accelerated power push back method of the 
present invention may also be used to push back an aircraft 
parked in a non-perpendicular parking orientation as 
described in commonly owned co-pending application Ser. 
No. 14/329,498, filed 11 Jul. 2014, entitled Improved Aircraft 
Gate Parking and Servicing Method, the disclosure of which 
is fully incorporated herein by reference. The method 
described in the co-pending application may be used effec 
tively to park a narrow body aircraft in an optimum orienta 
tion that maximizes passenger access to aircraft doors rear of 
the aircraft wing. This optimum parking orientation is an 
aircraft parking orientation relative to an airport terminal 
and/or gate and loading bridge locations that positions an 
aircraft in a location and at an angle where maximum use may 
be made of the aircraft's doors, especially the aircraft's doors 
that are located behind or rear of the wing, and where loading 
bridges may be quickly and efficiently moved around and 
behind the wing to align with and connect to doors rear of the 
wing without having to be moved over the wing. Aircraft 
parked in this optimum orientation must be turned to a tradi 
tional nose-in orientation for push back, and the tight clear 
ances and ground congestion in an aircraft gate area make 
these maneuvers challenging. 
0035 FIGS. 2a-2c show three gates at an airport terminal 
50 with three typical narrow body aircraft 60, 70, and 80 
parked at the terminal 50. Aircraft 60 is parked in an optimum 
parking orientation for passenger transfer. The width of the 
gates easily accommodates narrow body aircraft such as Boe 
ing 737 and Airbus 320 aircraft and provides, in addition, a 
safety margin between gates, identified by lines 52. Required 
clearances between aircraft are maintained when aircraft are 
parked and turned as shown with the aircraft's engines-off 
taxi system. FIG.2a shows aircraft 60 parked in this optimum 
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orientation with passenger loading bridges 62 and 64 
extended from the terminal 50 and connected to front and rear 
doors of the aircraft 50. The angle of the aircraft in the opti 
mum parking orientation, which is about 45° past the perpen 
dicular when the aircraft is in a nose-in position, permits 
connection of passenger loading bridges to aircraft doors rear 
of an aircraft wing without the need for an over-the-wing type 
of loading bridge. In the aircraft orientation of FIG. 2a, pas 
senger deplaning and boarding occur through the loading 
bridges 62 and 64, and the aircraft is serviced as required prior 
to departure. 
0036 FIG. 2b shows aircraft 70 after it has been cleared 
for departure. The loading bridges 72 and 74 are being 
retracted away from the aircraft toward the terminal in the 
general direction of arrows. The aircraft 70 is being turned in 
the direction of arrow 76 by the pilot using the aircraft's 
engines-off taxi system. The phantom lines in FIG.2b show 
the relative positions of the aircraft nose and tail as the aircraft 
70 is turned toward the location of the loading bridges. 
0037 FIG.2c illustrates the position of the aircraft 80 after 

it has been turned by the pilot using the engines-off taxi 
system from its angled parking location to a nose-in orienta 
tion perpendicular to the terminal 50. The loading bridges 82 
and 84 are shown fully retracted close to the terminal. When 
the aircraft is in this orientation, the pilot controls the engines 
off taxi system to drive the aircraft in a reverse direction along 
a path that is perpendicular to the terminal 50, as represented 
by dashed line 86, to a location that is sufficiently far away 
from the gate so that there is space for the aircraft to be turned, 
as shown in FIG.1c. Whetheran aircraft is parked in a nose-in 
orientation, as shown in FIG. 1a, or whether an aircraft is 
parked in another orientation, such as that shown in FIG. 2a 
and must be turned to a nose-in orientation, for example, 
aircraft 80 in FIG. 2c, the steps of the present accelerated 
power push back method are the same. 
0038. Other advantages may be realized with the present 
method. The amount of time during push back when an air 
craft is at risk for ground incidents, for example collisions 
with ground vehicles or other aircraft, is limited when a pilot 
pushes an aircraft back with an engines-off taxi system as 
described herein since the aircraft is driven in reverse along a 
straight path without turning until the aircraft has moved 
beyond gate congestion. In the event that the engines-off taxi 
system has a limited running time, the present accelerated 
push back method may provide more time for pilots to com 
plete checklists and the like before the engines-off taxi system 
stops operation. Moreover, when the aircraft begins to move 
forward after turning following reverse movement as 
described, less break-away torque is required to start the 
forward movement. Loads and a usage profile of the taxi 
system may also be improved when the ground Surface over 
which the aircraft travels has a slope. 
0039 While the present invention has been described with 
respect to preferred embodiments, this is not intended to be 
limiting, and other arrangements and structures that perform 
the required functions are contemplated to be within the 
Scope of the present invention. 

INDUSTRIAL APPLICABILITY 

0040. The method for accelerated power push back of the 
present invention will find its primary use in pushing back 
aircraft equipped with engines-off taxi systems controllable 
by an aircraft pilot to reverse the aircraft quickly and easily 
out of a gate, turn, and drive forward for takeoff when it is 
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desired to achieve accelerated safe and efficient push back 
and reduce aircraft turnaround time. 

1. A method for accelerated power push back of an aircraft 
equipped with an engines-off taxi system for autonomous 
ground movement, comprising controlling operation of an 
engines-off taxi to push back an aircraft parked in a nose-in 
position at an airport terminal, whereby a pilot of said aircraft 
first controls said engines-off taxi system to drive said aircraft 
in a reverse direction away from said terminal along a path 
perpendicular to said terminal to a location a selected distance 
away from said terminal where said aircraft is positioned 
parallel to the terminal in said location and may be safely 
turned around; and the pilot further controls said engines-off 
taxi system to turn said aircraft through a selected angle and 
to then drive said aircraft in a forward direction to a takeoff 
runway. 

2. The method of claim 1, further comprising said pilot 
controlling the engines-off taxi system to drive the aircraft in 
reverse a selected distance away from the terminal compris 
ing 15 to 20 meters. 

3. The method of claim 1, further comprising said pilot 
controlling the engines-off taxi system to drive the aircraft in 
reverse a selected distance away from the terminal compris 
ing 40 to 50 meters. 

4. The method of claim 1, further comprising said pilot 
further controlling said engines-off taxi system through a 
selected angle comprising about 90° before driving the air 
craft in a forward direction. 

5. The method of claim 1, further comprising said pilot 
further controlling said engines-off taxi system through a 
selected angle comprising about 180° before driving the air 
craft in a forward direction. 

6. The method of claim 1, further comprising said pilot 
further controlling said engines-off taxi system through a 
selected angle comprising about 270° before driving the air 
craft in a forward direction. 

7. The method of claim 1, wherein said engines-off taxi 
system comprises a pair of electric drive means mounted to 
drive each of a pair of wheels on a nose landing gear of said 
aircraft, and further comprising the pilot controlling the taxi 
system to control the electric drive means to drive the nose 
wheels at a desired speed and torque when the aircraft is 
driven in a reverse direction and when the aircraft is driven in 
a forward direction. 

8. The method of claim 1, wherein said engines-off taxi 
system comprises one or more electric drive means mounted 
to drive one or more wheels on a main landing gear of said 
aircraft, and further comprising the pilot controlling the taxi 
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system to control the drive means to drive the main wheels at 
a desired speed and torque when the aircraft is driven in a 
reverse direction and when the aircraft is driven in a forward 
direction. 

9. The method of claim 1, further comprising providing a 
monitoring system designed to obtain information about the 
aircraft external ground level environment and communicat 
ing the obtained information to the pilot of said aircraft, 
further comprising the pilot controlling operation of said taxi 
system to safely turn and drive or stop said aircraft based on 
the communicated information. 

10. The method of claim 9, further comprising communi 
cating the obtained information to ground personnel in the 
vicinity of said aircraft, further comprising the ground per 
Sonnel guiding the pilot to control operation of said taxi 
system to safely turn and drive or stop said aircraft based on 
the communicated information. 

11. The method of claim 9, further comprising, in low 
visibility environmental conditions, said monitoring system 
obtaining said information and communicating said informa 
tion to the pilot, and said pilot controlling operation of said 
taxi system to turn said aircraft safely to avoid obstructions in 
the low visibility environmental conditions. 

12. The method of claim 1, further comprising maximizing 
efficiency and speed of push back by the pilot controlling 
operation of said taxi system to maximize the efficiency and 
speed of push back. 

13. The method of claim 1, wherein said aircraft comprises 
narrow body aircraft or wide body aircraft. 

14. The method of claim 1, further comprising parking said 
aircraft in a non-perpendicular orientation relative to said 
terminal completely within boundaries at a gate location, and 
the pilot controlling the engines-off taxi system to turn said 
aircraft to a perpendicular orientation completely within said 
boundaries before driving said aircraft in reverse to said 
selected location. 

15. The method of claim 1, further comprising providing a 
marker system defining a ground path perpendicular to said 
terminal for a pilot of said aircraft to follow in said reverse 
direction, marking and defining a turn location the selected 
distance away from said terminal where said aircraft may 
safely turn, guiding said aircraft along said ground path in 
said reverse direction to said turn location, and further guid 
ing said aircraft to turn a selected angular degree from the 
perpendicular so that said aircraft can be driven in said for 
ward direction. 


