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1: Automatic Flight Control Systems Research Papers - www.enganchecubano.com
This basic description of an AFCS would not be complete without mentioning the force trim or artificial feel system,
which aids in holding the controls in a desired trim condition, and is a necessary part of most automatic flight control
systems.

From its beginnings some 70 years ago, flying a helicopter required a high degree of skill and constant
attention. Even in the best of weather, in broad daylight, lacking either or both could be catastrophic. For all
practical purposes, night flight and instrument flight were impossibilities. Since that time, vast improvements
in basic helicopter design and avionics have occurred, making even single-pilot instrument flight rules SPIFR
a reality while realizing major benefits, including greatly increased safety and expanded mission utilization of
the helicopter. Automatic flight control systems for helicopters have made these things possible. These
advanced systems rival anything offered in the fixed-wing world. Regardless of the acronym, most of these
systems do pretty much the same things. With the growing application of helicopter AFCS, a fundamental
understanding of these systems is now required in order to maintain them in airworthy condition. In
comparing a rudder to a tail rotor, the tail rotor opposes main rotor torque. Both the rudder and tail rotor
provide aircraft directional control and both are used in yaw damping and turn coordination. Most fixed-wing
aircraft are inherently stable. The same cannot be said of helicopters. They are inherently unstable flying
platforms. Helicopter pilots are taught from day one not to take their hands off the controls cyclic, collective
and pedals. This is sometimes a problem for pilots transitioning to top tier, sophisticated helicopters where
hands-off flying is the norm. What follows is general in nature and not tied to a specific helicopter model or
avionics manufacturer. Just as there are different parts or segments to each flight takeoff, climb, cruise,
descent, approach and landing , the FD has different lateral and vertical modes the pilot can use in each of
these segments. The flight director mode selector controller tells the computer which raw data to use,
depending on pilot mode preference. For the flight director to compute a steering command, the following has
to be considered: In essence, the autopilot takes care of the routine repetitive tasks and allows the pilot the
ability to concentrate on other flight concerns. In a four-axis system there is also a collective axis, where the
autopilot provides collective i. These systems are considered to be limited authority systems in that for
short-term external disturbances, the cyclic control does not change position. For long-term disturbances i. To
accomplish this, the autopilot system must detect changes in helicopter attitude and respond to those changes
more quickly and smoothly than its human counterpart. For an autopilot to maintain this stability, it must:
What is needed for both autopilots and flight directors to do their jobs is almost identical. The difference lies
in what data the two systems are using. The yaw damper computes servo commands based on sensor input
data only. It supplies yaw rate damping and makes no input or control to the flight director. It also helps turn
coordination through the autopilot. In some systems, the yaw damper can be engaged without the autopilot,
but this is unusual. It is referred to as an SAS because it stabilizes the helicopter against outside disturbances,
and augments or helps pilot cyclic control input. The SAS mode is designed so that pilot controlled motions
pitch and roll are enhanced while helicopter motions caused by outside disturbances are counteracted. This
mode of operation improves basic helicopter handling qualities. When helicopter motion a wind gust is
detected, a stabilizing control signal proportional to the amplitude and rate of the motion is generated in the
AFCS computer and routed to the appropriate actuators. SAS is generally used during low and slow
maneuvering where the pilot might be making constant attitude changes in preparation for landing. With the
AFCS engaged, servos either rotary or linear actuators are connected in parallel or series to the cables,
linkages and bellcranks, and provide the input to the powerpack to drive the main and tail rotors. If a collective
axis is employed, it is typically controlled by a rotary servo. The linear actuators are usually installed in tubes
called a control rod assembly. Above is a simplified illustration of a cyclic pitch and roll control system with
dual AFCS linear actuators. The cyclic is held is position by a force gradient spring inside an artificial feel and
trim unit aka a rotary trim servo. This is called a fly-through system in that the pilot still has full cyclic control
regardless of autopilot or SAS operation. When the autopilot is flying the aircraft with or without flight
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director , the linear actuators extend and retract as required to maintain the desired attitude during hands-off
operation. As previously stated, the stick does not move in this series linkage arrangement. During hands-on
SAS operation, pilot inputs are sensed by the position potentiometers and sent to the flight control computers
that output a tailored command to their respective linear actuators to yield an improved aircraft response. This
is flown with hands off the cyclic control. SAS is typically used with no flight director modes engaged. Pilots
tend to use SAS when a lot of maneuvering is called for or during turbulence since the SAS mode smoothes
out the response of pilot inputs or external disturbances. The flight director portion of the AFCS provides
lateral and vertical computed steering commands for navigation. The commands are sent to the autopilot
automatically when it is engaged, and the autopilot then follows the steering commands. This is the proper
definition of the term coupled. Lateral modes are typically short-range and long-range navigation inputs.
Vertical commands are primarily air data commands, with glideslope mode being a radio mode. Some of the
newer model helicopters and their AFCS have a flight management system FMS , which can provide lateral
and vertical steering commands for the pilot, among other features. For more information, visit www.
Helicopter Maintenance is a member of: Designed by Tews Interactive, Inc.
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2: Autopilot - Wikipedia
An autopilot is a system used to control the trajectory of an aircraft without constant 'hands-on' control by a human
operator being required. Autopilots do not replace human operators, but instead they assist them in controlling the
aircraft.

These were formerly found only on high-performance aircraft. Currently, due to advances in digital
technology for aircraft, modern aircraft of any size may have AFCS. AFCS capabilities vary from system to
system. Some of the advances beyond ordinary autopilot systems are the extent of programmability, the level
of integration of navigational aids, the integration of flight director and autothrottle systems, and combining of
the command elements of these various systems into a single integrated flight control human interface. The
AFCS control panel commands several integrated systems from a single panel including: Mode selections for
many features are made from this single interface. Small general aviation aircraft being produced with AFCS
may lack the throttle-dependent features. They also contain modern computer architecture for the autopilot and
flight director systems that is slightly different than described above for analog autopilot systems.
Functionality is distributed across a number of interrelated computers and includes the use of intelligent servos
that handle some of the error correction calculations. The servos communicate with dedicated avionics
computers and display unit computers through a control panel, while no central autopilot computer exists.
Automatic flight control system AFCS of a Garmin G glass cockpit instrument system for a general aviation
aircraft. The computed command indications relieve the pilot of many of the mental calculations required for
instrument flights, such as interception angles, wind drift correction, and rates of climb and descent.
Essentially, a flight director system is an autopilot system without the servos. All of the same sensing and
computations are made, but the pilot controls the airplane and makes maneuvers by following the commands
displayed on the instrument panel. Flight director systems can be part of an autopilot system or exist on
aircraft that do not possess full autopilot systems. Many autopilot systems allow for the option of engaging or
disengaging a flight director display. The process is accomplished with a visual reference technique. A symbol
representing the aircraft is fit into a command bar positioned by the flight director in the proper location for a
maneuver to be accomplished. The symbols used to represent the aircraft and the command bar vary by
manufacturer. Regardless, the object is always to fly the aircraft symbol into the command bar symbol. The
fight director command bar signals the pilot how to steer the aircraft for a maneuver. By flying the aircraft so
the triangular airplane symbol fits into the command bar, the pilot performs the maneuver calculated by the
flight director. The instrument shown on the left is commanding a climb while the airplane is flying straight
and level. The instrument on the right shows that the pilot has accomplished the maneuver. It may even be
referred to as an artificial horizon with flight director. This display element combines with the other primary
components of the flight director system. Like an autopilot, these consist of the sensing elements, a computer,
and an interface panel. Integration of navigation features into the attitude indicator is highly useful. The flight
director contributes to this usefulness by indicating to the pilot how to maneuver the airplane to navigate a
desired course. Selection of the VOR function on the flight director control panel links the computer to the
omnirange receiver. The pilot selects a desired course and the flight director displays the bank attitude
necessary to intercept and maintain this course. Allocations for wind drift and calculation of the intercept
angle is performed automatically. Flight director systems vary in complexity and features. Many have altitude
hold, altitude select, pitch hold, and other features. But flight director systems are designed to offer the
greatest assistance during the instrument approach phase of flight. ILS localizer and glideslope signals are
transmitted through the receivers to the computer and are presented as command indications. This allows the
pilot to fly the airplane down the optimum approach path to the runway using the flight director system. With
the altitude hold function engaged, level flight can be maintained during the maneuvering and procedure turn
phase of an approach. Altitude hold automatically disengages when the glideslope is intercepted. Once
inbound on the localizer, the command signals of the flight director are maintained in a centered or zero
condition. Interception of the glideslope causes a downward indication of the command pitch indicator. Any
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deviation from the proper glideslope path causes a fly-up or fly-down command indication. The pilot needs
only to keep the airplane symbol fit into the command bar.
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3: Automated Flight Control System | GNSS/GPS Tech Talk | NovAtel
These systems might be simple, hands-on visual flight rules (VFR) systems or they might be highly sophisticated,
combining stability augmentation, autopilot/yaw damper and flight director functions into an automatic flight control
system capable of a hands-off mark-on-target approach to hover.

The system is integrated to avionics equipments such as radio altimeter, weather radar. This anchor point can
be displaced either automatically or manually. Artificial Force Feel about the anchor point generating a
predetermined feel force. The artificial feel is proportional to displacement in pitch, roll and collective trim
actuator as these trim actuators are spring based. The force feel is a constant friction in the yaw axis. Pilot
input detection by means of a dual micro-switch. Measure of pilot control displacement from the neutral
position. Pilot controlled displacement of the anchor point by means of an electrical motor manual trim
function or by declutching the artificial feels stick release function. Automatic displacement of the anchor
point so as to maintain the series actuators around their center position auto trim function. This forms the inner
loop of the AFCS. The objectives are as under: This is designed to optimize the handling qualities. This is
engaged at all times. Four trim actuators, one each in pitch, roll, collective and yaw axes are provided to
enable AFCS to provide auto trim facility. This is designed to ensure that the series actuators are not saturated
and always operate about their center. The system supports the following AP modes: Hold through the pitch
axis of the IAS existing at the time of mode engagement. Hold through the pitch axis of the baro-altitude
existing at the time of mode engagement. Acquisition and hold through the roll axis of the heading bugged on
the pilot or co-pilot HSI on PFD page as per selection of the HDG selection switch on the main instrument
panel. Acquisition and hold through the roll axis of a NAV route by means of the steering command signal
supplied by the NAV system. When selected, this mode holds through the collective axis, the radio-height
existing at the time of mode engagement. Pilot Control Unit PCU The function of the PCU is to interface the
crew and the flight control subsystem, for controls and displays for basic stabilization, upper modes, pre-flight
test, maintenance function, and trim reconfiguration.
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4: Cockpit Automation - Advantages and Safety Challenges - SKYbrary Aviation Safety
The history of flight control is inseparably linked to the history of aviation itself. Since the early days, the concept of
automatic flight control systems has evolved from mechanical control systems to highly advanced automatic fly-by-wire
flight control systems which can be found nowadays in military jets and civil airliners.

Gyroscopic autopilot In the early days of aviation, aircraft required the continuous attention of a pilot to fly
safely. As aircraft range increased, allowing flights of many hours, the constant attention led to serious fatigue.
An autopilot is designed to perform some of the tasks of the pilot. The first aircraft autopilot was developed by
Sperry Corporation in The autopilot connected a gyroscopic heading indicator and attitude indicator to
hydraulically operated elevators and rudder. Ailerons were not connected as wing dihedral was counted upon
to produce the necessary roll stability. Lawrence Sperry the son of famous inventor Elmer Sperry
demonstrated it in at an aviation safety contest held in Paris. At the contest, Sperry demonstrated the
credibility of the invention by flying the aircraft with his hands away from the controls and visible to
onlookers of the contest. Also, inclusion of additional instrumentation such as the radio-navigation aids made
it possible to fly during night and in bad weather. In a US Air Force C made a transatlantic flight, including
takeoff and landing, completely under the control of an autopilot. Moffet became the first ship to use an
autopilot. This section does not cite any sources. Please help improve this section by adding citations to
reliable sources. Unsourced material may be challenged and removed. September Learn how and when to
remove this template message The modern flight control unit of an Airbus A Not all of the passenger aircraft
flying today have an autopilot system. Older and smaller general aviation aircraft especially are still
hand-flown, and even small airliners with fewer than twenty seats may also be without an autopilot as they are
used on short-duration flights with two pilots. The installation of autopilots in aircraft with more than twenty
seats is generally made mandatory by international aviation regulations. There are three levels of control in
autopilots for smaller aircraft. A single-axis autopilot controls an aircraft in the roll axis only; such autopilots
are also known colloquially as "wing levellers," reflecting their limitations. A two-axis autopilot controls an
aircraft in the pitch axis as well as roll, and may be little more than a "wing leveller" with limited pitch
oscillation-correcting ability; or it may receive inputs from on-board radio navigation systems to provide true
automatic flight guidance once the aircraft has taken off until shortly before landing; or its capabilities may lie
somewhere between these two extremes. A three-axis autopilot adds control in the yaw axis and is not
required in many small aircraft. Autopilots in modern complex aircraft are three-axis and generally divide a
flight into taxi , takeoff, climb, cruise level flight , descent, approach, and landing phases. Autopilots exist that
automate all of these flight phases except taxi and takeoff. An autopilot-controlled landing on a runway and
controlling the aircraft on rollout i. This is not used to date, but may be used in the future. An autopilot is often
an integral component of a Flight Management System. Modern autopilots use computer software to control
the aircraft. In such a system, besides classic flight controls, many autopilots incorporate thrust control
capabilities that can control throttles to optimize the airspeed. Inertial guidance systems accumulate errors
over time. They will incorporate error reduction systems such as the carousel system that rotates once a minute
so that any errors are dissipated in different directions and have an overall nulling effect. Error in gyroscopes
is known as drift. This is due to physical properties within the system, be it mechanical or laser guided, that
corrupt positional data. The disagreements between the two are resolved with digital signal processing , most
often a six-dimensional Kalman filter. The six dimensions are usually roll, pitch, yaw, altitude , latitude , and
longitude. Aircraft may fly routes that have a required performance factor, therefore the amount of error or
actual performance factor must be monitored in order to fly those particular routes. The longer the flight, the
more error accumulates within the system. Although it is becoming less observed as a stand-alone option in
modern airliners, CWS is still a function on many aircraft today. In CWS mode, the pilot controls the autopilot
through inputs on the yoke or the stick. These inputs are translated to a specific heading and attitude, which
the autopilot will then hold until instructed to do otherwise. This provides stability in pitch and roll. The major
difference is that in this system the limitations of the aircraft are guarded by the flight computer , and the pilot
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can not steer the aircraft past these limits. Some autopilots also use design diversity. In this safety feature,
critical software processes will not only run on separate computers and possibly even using different
architectures, but each computer will run software created by different engineering teams, often being
programmed in different programming languages. It is generally considered unlikely that different engineering
teams will make the same mistakes. As the software becomes more expensive and complex, design diversity is
becoming less common because fewer engineering companies can afford it. The flight control computers on
the Space Shuttle used this design: The software on the fifth system provided only the basic functions needed
to fly the Shuttle, further reducing any possible commonality with the software running on the four primary
systems. Stability augmentation systems[ edit ] This section does not cite any sources. September Learn how
and when to remove this template message A stability augmentation system SAS is another type of automatic
flight control system; however, instead of maintaining the aircraft on a predetermined attitude or flight path,
the SAS will actuate the aircraft flight controls to dampen out aircraft buffeting regardless of the attitude or
flight path. SAS can automatically stabilize the aircraft in one or more axes. The most common type of SAS is
the yaw damper which is used to eliminate the Dutch roll tendency of swept-wing aircraft. Some yaw dampers
are integral to the autopilot system while others are stand-alone systems. The yaw damper uses yaw rate
sensor to sense when the aircraft begins a Dutch roll. A computer processes the signals from the yaw rate
sensor to determine the amount of rudder movement that is required to dampen out the Dutch roll. The
computer then commands the servo actuator to move the rudder that amount. The Dutch roll is dampened out
and the aircraft becomes stable about the yaw axis. Because Dutch roll is an instability that is inherent to all
swept-wing aircraft, most swept-wing aircraft have some sort of yaw damper system installed. There are two
types of yaw dampers: The servo actuator of a parallel yaw damper will actuate the rudder independently of
the rudder pedals while the servo actuator of a series yaw damper is clutched to the rudder control quadrant
and will result in pedal movement when the system commands the rudder to move. Some aircraft have
stability augmentation systems that will stabilize the aircraft in more than a single axis. Bs, for example,
require both pitch and yaw SAS in order to provide a stable bombing platform. Many helicopters have pitch,
roll and yaw SAS systems. Pitch and roll SAS systems operate much the same way as the yaw damper
described above; however, instead of dampening out Dutch roll, they will dampen pitch and roll oscillations or
buffeting to improve the overall stability of the aircraft. These are dependent upon the required visibility level
and the degree to which the landing can be conducted automatically without input by the pilot. Autopilots are
not required. Autopilots have a fail passive requirement. It needs a fail-passive autopilot. For a
landing-without-decision aid, a fail-operational autopilot is needed. For this category some form of runway
guidance system is needed: Not yet available on commercial airliners, but may be available in the near future.
It is usually a dual-channel system. It is usually a triple-channel system or dual-dual system.
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5: Aircraft flight control system - Wikipedia
Flight Director Systems. A flight director system is an instrument system consisting of electronic components that
compute and indicate the aircraft attitude required to attain and maintain a preselected flight condition.

However, automation also has the potential to cause significant incidents when misunderstood or mishandled.
Furthermore, automation may result in an aircraft developing an undesirable state from which it is difficult or
impossible to recover using traditional hand flying techniques. As an example, pilots who invariably fly with
Autothrottle AT engaged can quickly lose the habit of scanning speed indications. Therfore, when the AT
disengages, either by design or following a malfunction, the pilots will not notice or react to even large speed
deviations. Flight Crew - Automation Interaction Issues Basic manual and cognitive flying skills can decline
because of lack of practice and feel for the aircraft. This is exacerbated if operators actively discourage flight
crew from manual flying or limit the manual modes they may use â€” e. This creates intense workload.
Reducing the level of automation in such circumstances to basic modes such as Heading Select, Flight Level
Change can buy the space and time to re-programme FMS as and if required. Diagnostic systems are limited
with regard to dealing with multiple failures, with unexpected problems and with situations requiring
deviations from Standard Operating Procedures SOPs ; Unanticipated situations requiring manual override of
automation are difficult to understand and manage, can create a surprise or startle effect, and can induce peaks
of workload and stress. Unless the crew has been correctly trained and is adequately practiced in handling
such situations, flight deck workload levels can reach the point where crew co-operation becomes severely
challenged. Good training in surprise and startle can be effective. Automation Dependency Automation
Dependency has commonly been described as a situation in which pilots who routinely fly aircraft with
automated systems are only fully confident in their ability to control the trajectory of their aircraft when using
the full functionality of such systems. Such a lack of confidence usually stems from a combination of
inadequate knowledge of the automated systems themselves unless all are employed and a lack of manual
flying and aircraft management competence. Safety Issues Two problems arise directly from automation
dependency: Firstly, affected pilots are reluctant to voluntarily reduce the extent to which they use full
automation capability to deal with any situation - routine or abnormal - which arises. Secondly, if the full
automation capability is for some reason no longer available or it is considered that it is no longer capable of
delivering the required aircraft control, then the tendency is to seek to partially retain the use of automated
systems rather than revert to wholly manual aircraft trajectory control. The effect of both is often a loss of
situational awareness triggered by task saturation for both pilots. The consequence of this is frequently a
reduction in the extent to which the PM is able to effectively monitor the actions of the PF. Solutions Standard
Operating Procedures SOPs are understandably oriented towards maximum use of automation in the interests
of efficiency as well as safety. However, they must be flexible enough to allow pilots to elect to fly without
automation or with partial automation in order to maintain their competence between recurrent simulator
training sessions. In the cruise, highest levels of automation using FMC for navigation and flight path control
is a great reducer of workload. Recovering from undesired deviations from the required flight path or
excursions may require prompt disengagement of AP-FD systems and accurate manual handling to recover the
situation. Pilots must be able to competently fly the aircraft with or without it engaged just as they would be
expected to be able to fly the aircraft with or without the Autopilot AP. The following are just a few examples
of confusion arising from mismanagement of automation which had serious or potentially serious
consequences for a serviceable aeroplane: They then delayed a decision to initiate a go around until it was no
longer possible. A Tel Aviv - The crew comprehensively mismanaged the automation both during the
approach and during the go around which, subsequently, became necessary. The Investigation identified
significant issues with the crew understanding of automation. B Amsterdam - The crew failed to notice that
they were attempting to fly the approach with thrust at idle and their attempt at a last minute recovery was
mismanaged.
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6: Aeronautical Guide: Automatic Flight Control System (AFCS)
This is an excellent text, equally useful to both under and post graduate students and pilots wishing to understand the
subtle nuances of automatic flight control system.

Primary controls[ edit ] Generally, the primary cockpit flight controls are arranged as follows: The control
yokes also vary greatly amongst aircraft. Centre sticks also vary between aircraft. Some are directly connected
to the control surfaces using cables, [3] others fly-by-wire airplanes have a computer in between which then
controls the electrical actuators. Flight control has long been taught in such fashion for many decades, as
popularized in ab initio instructional books such as the work Stick and Rudder. In some aircraft, the control
surfaces are not manipulated with a linkage. In ultralight aircraft and motorized hang gliders, for example,
there is no mechanism at all. Instead, the pilot just grabs the lifting surface by hand using a rigid frame that
hangs from its underside and moves it. Trim tab , Flap aircraft , Air brake aircraft , Spoiler aeronautics ,
Leading edge slats , and Variable-sweep wing In addition to the primary flight controls for roll, pitch, and
yaw, there are often secondary controls available to give the pilot finer control over flight or to ease the
workload. The most commonly available control is a wheel or other device to control elevator trim , so that the
pilot does not have to maintain constant backward or forward pressure to hold a specific pitch attitude [4]
other types of trim, for rudder and ailerons , are common on larger aircraft but may also appear on smaller
ones. Many aircraft have wing flaps , controlled by a switch or a mechanical lever or in some cases are fully
automatic by computer control, which alter the shape of the wing for improved control at the slower speeds
used for take-off and landing. Other secondary flight control systems may be available, including slats ,
spoilers , air brakes and variable-sweep wings. Flight control systems[ edit ] de Havilland Tiger Moth elevator
and rudder cables Mechanical or manually operated flight control systems are the most basic method of
controlling an aircraft. They were used in early aircraft and are currently used in small aircraft where the
aerodynamic forces are not excessive. Turnbuckles are often used to adjust control cable tension. The Cessna
Skyhawk is a typical example of an aircraft that uses this type of system. Gust locks are often used on parked
aircraft with mechanical systems to protect the control surfaces and linkages from damage from wind. Some
aircraft have gust locks fitted as part of the control system. Some mechanical flight control systems use servo
tabs that provide aerodynamic assistance. Servo tabs are small surfaces hinged to the control surfaces. The
flight control mechanisms move these tabs, aerodynamic forces in turn move, or assist the movement of the
control surfaces reducing the amount of mechanical forces needed. This arrangement was used in early
piston-engined transport aircraft and in early jet transports. Hydro-mechanical[ edit ] The complexity and
weight of mechanical flight control systems increase considerably with the size and performance of the
aircraft. Hydraulically powered control surfaces help to overcome these limitations. At first, only-partially
boosted systems were used in which the pilot could still feel some of the aerodynamic loads on the control
surfaces feedback. The mechanical circuit, which links the cockpit controls with the hydraulic circuits. Like
the mechanical flight control system, it consists of rods, cables, pulleys, and sometimes chains. The hydraulic
circuit, which has hydraulic pumps, reservoirs, filters, pipes, valves and actuators. The actuators are powered
by the hydraulic pressure generated by the pumps in the hydraulic circuit. The actuators convert hydraulic
pressure into control surface movements. The electro-hydraulic servo valves control the movement of the
actuators. The hydraulic circuit powers the actuators which then move the control surfaces. As the actuator
moves, the servo valve is closed by a mechanical feedback linkage - one that stops movement of the control
surface at the desired position. This arrangement was found in the older-designed jet transports and in some
high-performance aircraft. Artificial feel devices[ edit ] With purely mechanical flight control systems, the
aerodynamic forces on the control surfaces are transmitted through the mechanisms and are felt directly by the
pilot, allowing tactile feedback of airspeed. With hydromechanical flight control systems, however, the load
on the surfaces cannot be felt and there is a risk of overstressing the aircraft through excessive control surface
movement. To overcome this problem, artificial feel systems can be used. Stick shaker A stick shaker is a
device available in some hydraulic aircraft that is attached to the control column, which shakes the control
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column when the aircraft is about to stall. In fly-by-wire systems the valves, which control these systems, are
activated by electrical signals. In power-by-wire systems, the power is carried to the actuators by electrical
cables. These are lighter than hydraulic pipes, easier to install and maintain, and more reliable. Elements of the
F flight control system are power-by-wire. The overall aim is towards more- or all-electric aircraft and an
early example of the approach was the Avro Vulcan. Serious consideration was given to using the approach on
the Airbus A Fly-by-wire A fly-by-wire FBW system replaces manual flight control of an aircraft with an
electronic interface. The movements of flight controls are converted to electronic signals transmitted by wires
hence the term fly-by-wire , and flight control computers determine how to move the actuators at each control
surface to provide the expected response. Electronics for aircraft flight control systems are part of the field
known as avionics. Fly-by-optics, also known as fly-by-light, is a further development using fiber optic cables.
Research[ edit ] Several technology research and development efforts exist to integrate the functions of flight
control systems such as ailerons , elevators , elevons , flaps , and flaperons into wings to perform the
aerodynamic purpose with the advantages of less: These may be used in many unmanned aerial vehicles
UAVs and 6th generation fighter aircraft. Two promising approaches are flexible wings, and fluidics. Flexible
wing In flexible wings, much or all of a wing surface can change shape in flight to deflect air flow much like
an ornithopter. Adaptive compliant wings are a military and commercial effort. Active Flow Control[ edit ] In
active flow control , forces in vehicles occur via circulation control, in which larger more complex mechanical
parts are replaced by smaller simpler fluidic systems slots which emit air flows where larger forces in fluids
are diverted by smaller jets or flows of fluid intermittently, to change the direction of vehicles.
7: AUTOMATIC FLIGHT CONTROL SYSTEM (AFCS) - ppt video online download
Introduction This chapter introduces automated flight control in the advanced avionics cockpit. You will learn to use an
autopilot system that can significantly reduce workload during critical.

8: Automatic Flight Control Systems by Donald McLean
Automatic Flight Control automatic flight control systems. Maxim's flying machine unfortunately,. came to an untimely
end before the stabiliser could be tested under 'live'.

9: AUTOMATIC FLIGHT CONTROL SYSTEMS
Flight control systems act as interfaces between the guidance systems and the aircraft being guided in that the flight
control system receives. it has been common practice to provide aircraft with + - Flight controller (control law) sensors.
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