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to the speed specified for the selected
method.

[Amdt. 23–23, 43 FR 50592, Oct. 30, 1978, as
amended by Amdt. 23–31, 49 FR 46867, Nov. 28,
1984; Amdt. 23–45, 58 FR 42164, Aug. 6, 1993; 58
FR 51970, Oct. 5, 1993; Amdt. 23–48, 61 FR 5148,
Feb. 9, 1996]

WINGS

§ 23.641 Proof of strength.

The strength of stressed-skin wings
must be proven by load tests or by
combined structural analysis and load
tests.

CONTROL SURFACES

§ 23.651 Proof of strength.

(a) Limit load tests of control sur-
faces are required. These tests must in-
clude the horn or fitting to which the
control system is attached.

(b) In structural analyses, rigging
loads due to wire bracing must be ac-
counted for in a rational or conserv-
ative manner.

§ 23.655 Installation.

(a) Movable surfaces must be in-
stalled so that there is no interference
between any surfaces, their bracing, or
adjacent fixed structure, when one sur-
face is held in its most critical clear-
ance positions and the others are oper-
ated through their full movement.

(b) If an adjustable stabilizer is used,
it must have stops that will limit its
range of travel to that allowing safe
flight and landing.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23–45, 58 FR 42164, Aug. 6,
1993]

§ 23.657 Hinges.

(a) Control surface hinges, except
ball and roller bearing hinges, must
have a factor of safety of not less than
6.67 with respect to the ultimate bear-
ing strength of the softest material
used as a bearing.

(b) For ball or roller bearing hinges,
the approved rating of the bearing may
not be exceeded.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23–48, 61 FR 5148, Feb. 9,
1996]

§ 23.659 Mass balance.

The supporting structure and the at-
tachment of concentrated mass bal-
ance weights used on control surfaces
must be designed for—

(a) 24 g normal to the plane of the
control surface;

(b) 12 g fore and aft; and
(c) 12 g parallel to the hinge line.

CONTROL SYSTEMS

§ 23.671 General.

(a) Each control must operate easily,
smoothly, and positively enough to
allow proper performance of its func-
tions.

(b) Controls must be arranged and
identified to provide for convenience in
operation and to prevent the possibil-
ity of confusion and subsequent inad-
vertent operation.

§ 23.672 Stability augmentation and
automatic and power-operated sys-
tems.

If the functioning of stability aug-
mentation or other automatic or
power-operated systems is necessary to
show compliance with the flight char-
acteristics requirements of this part,
such systems must comply with § 23.671
and the following:

(a) A warning, which is clearly dis-
tinguishable to the pilot under ex-
pected flight conditions without re-
quiring the pilot’s attention, must be
provided for any failure in the stability
augmentation system or in any other
automatic or power-operated system
that could result in an unsafe condi-
tion if the pilot was not aware of the
failure. Warning systems must not ac-
tivate the control system.

(b) The design of the stability aug-
mentation system or of any other auto-
matic or power-operated system must
permit initial counteraction of failures
without requiring exceptional pilot
skill or strength, by either the deacti-
vation of the system or a failed portion
thereof, or by overriding the failure by
movement of the flight controls in the
normal sense.

(c) It must be shown that, after any
single failure of the stability aug-
mentation system or any other auto-
matic or power-operated system—
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(1) The airplane is safely controllable
when the failure or malfunction occurs
at any speed or altitude within the ap-
proved operating limitations that is
critical for the type of failure being
considered;

(2) The controllability and maneuver-
ability requirements of this part are
met within a practical operational
flight envelope (for example, speed, al-
titude, normal acceleration, and air-
plane configuration) that is described
in the Airplane Flight Manual (AFM);
and

(3) The trim, stability, and stall char-
acteristics are not impaired below a
level needed to permit continued safe
flight and landing.

[Doc. No. 26269, 58 FR 42164, Aug. 6, 1993]

§ 23.673 Primary flight controls.
Primary flight controls are those

used by the pilot for the immediate
control of pitch, roll, and yaw.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23–48, 61 FR 5148, Feb. 9,
1996]

§ 23.675 Stops.
(a) Each control system must have

stops that positively limit the range of
motion of each movable aerodynamic
surface controlled by the system.

(b) Each stop must be located so that
wear, slackness, or takeup adjustments
will not adversely affect the control
characteristics of the airplane because
of a change in the range of surface
travel.

(c) Each stop must be able to with-
stand any loads corresponding to the
design conditions for the control sys-
tem.

[Amdt. 23–17, 41 FR 55464, Dec. 20, 1976]

§ 23.677 Trim systems.
(a) Proper precautions must be taken

to prevent inadvertent, improper, or
abrupt trim tab operation. There must
be means near the trim control to indi-
cate to the pilot the direction of trim
control movement relative to airplane
motion. In addition, there must be
means to indicate to the pilot the posi-
tion of the trim device with respect to
both the range of adjustment and, in
the case of lateral and directional
trim, the neutral position. This means

must be visible to the pilot and must
be located and designed to prevent con-
fusion. The pitch trim indicator must
be clearly marked with a position or
range within which it has been dem-
onstrated that take-off is safe for all
center of gravity positions and each
flap position approved for takeoff.

(b) Trimming devices must be de-
signed so that, when any one connect-
ing or transmitting element in the pri-
mary flight control system fails, ade-
quate control for safe flight and land-
ing is available with—

(1) For single-engine airplanes, the
longitudinal trimming devices; or

(2) For multiengine airplanes, the
longitudinal and directional trimming
devices.

(c) Tab controls must be irreversible
unless the tab is properly balanced and
has no unsafe flutter characteristics.
Irreversible tab systems must have
adequate rigidity and reliability in the
portion of the system from the tab to
the attachment of the irreversible unit
to the airplane structure.

(d) It must be demonstrated that the
airplane is safely controllable and that
the pilot can perform all maneuvers
and operations necessary to effect a
safe landing following any probable
powered trim system runaway that
reasonably might be expected in serv-
ice, allowing for appropriate time
delay after pilot recognition of the
trim system runaway. The demonstra-
tion must be conducted at critical air-
plane weights and center of gravity po-
sitions.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23–7, 34 FR 13091, Aug. 13,
1969; Amdt. 23–34, 52 FR 1830, Jan. 15, 1987;
Amdt. 23–42, 56 FR 353, Jan. 3, 1991; Amdt. 23–
49, 61 FR 5165, Feb. 9, 1996]

§ 23.679 Control system locks.
If there is a device to lock the con-

trol system on the ground or water:
(a) There must be a means to—
(1) Give unmistakable warning to the

pilot when lock is engaged; or
(2) Automatically disengage the de-

vice when the pilot operates the pri-
mary flight controls in a normal man-
ner.

(b) The device must be installed to
limit the operation of the airplane so
that, when the device is engaged, the
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pilot receives unmistakable warning at
the start of the takeoff.

(c) The device must have a means to
preclude the possibility of it becoming
inadvertently engaged in flight.

[Doc. No. 26269, 58 FR 42164, Aug. 6, 1993]

§ 23.681 Limit load static tests.

(a) Compliance with the limit load
requirements of this part must be
shown by tests in which—

(1) The direction of the test loads
produces the most severe loading in the
control system; and

(2) Each fitting, pulley, and bracket
used in attaching the system to the
main structure is included.

(b) Compliance must be shown (by
analyses or individual load tests) with
the special factor requirements for
control system joints subject to angu-
lar motion.

§ 23.683 Operation tests.

(a) It must be shown by operation
tests that, when the controls are oper-
ated from the pilot compartment with
the system loaded as prescribed in
paragraph (b) of this section, the sys-
tem is free from—

(1) Jamming;
(2) Excessive friction; and
(3) Excessive deflection.
(b) The prescribed test loads are—
(1) For the entire system, loads cor-

responding to the limit airloads on the
appropriate surface, or the limit pilot
forces in § 23.397(b), whichever are less;
and

(2) For secondary controls, loads not
less than those corresponding to the
maximum pilot effort established
under § 23.405.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23–7, 34 FR 13091, Aug. 13,
1969]

§ 23.685 Control system details.

(a) Each detail of each control sys-
tem must be designed and installed to
prevent jamming, chafing, and inter-
ference from cargo, passengers, loose
objects, or the freezing of moisture.

(b) There must be means in the cock-
pit to prevent the entry of foreign ob-
jects into places where they would jam
the system.

(c) There must be means to prevent
the slapping of cables or tubes against
other parts.

(d) Each element of the flight control
system must have design features, or
must be distinctively and permanently
marked, to minimize the possibility of
incorrect assembly that could result in
malfunctioning of the control system.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23–17, 41 FR 55464, Dec. 20,
1976]

§ 23.687 Spring devices.

The reliability of any spring device
used in the control system must be es-
tablished by tests simulating service
conditions unless failure of the spring
will not cause flutter or unsafe flight
characteristics.

§ 23.689 Cable systems.

(a) Each cable, cable fitting, turn-
buckle, splice, and pulley used must
meet approved specifications. In addi-
tion—

(1) No cable smaller than 1⁄8 inch di-
ameter may be used in primary control
systems;

(2) Each cable system must be de-
signed so that there will be no hazard-
ous change in cable tension throughout
the range of travel under operating
conditions and temperature variations;
and

(3) There must be means for visual
inspection at each fairlead, pulley, ter-
minal, and turnbuckle.

(b) Each kind and size of pulley must
correspond to the cable with which it is
used. Each pulley must have closely
fitted guards to prevent the cables
from being misplaced or fouled, even
when slack. Each pulley must lie in the
plane passing through the cable so that
the cable does not rub against the pul-
ley flange.

(c) Fairleads must be installed so
that they do not cause a change in
cable direction of more than three de-
grees.

(d) Clevis pins subject to load or mo-
tion and retained only by cotter pins
may not be used in the control system.

(e) Turnbuckles must be attached to
parts having angular motion in a man-
ner that will positively prevent binding
throughout the range of travel.
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(f) Tab control cables are not part of
the primary control system and may be
less than 1⁄8 inch diameter in airplanes
that are safely controllable with the
tabs in the most adverse positions.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23–7, 34 FR 13091, Aug. 13,
1969]

§ 23.691 Artificial stall barrier system.

If the function of an artificial stall
barrier, for example, stick pusher, is
used to show compliance with
§ 23.201(c), the system must comply
with the following:

(a) With the system adjusted for op-
eration, the plus and minus airspeeds
at which downward pitching control
will be provided must be established.

(b) Considering the plus and minus
airspeed tolerances established by
paragraph (a) of this section, an air-
speed must be selected for the activa-
tion of the downward pitching control
that provides a safe margin above any
airspeed at which any unsatisfactory
stall characteristics occur.

(c) In addition to the stall warning
required § 23.07, a warning that is clear-
ly distinguishable to the pilot under all
expected flight conditions without re-
quiring the pilot’s attention, must be
provided for faults that would prevent
the system from providing the required
pitching motion.

(d) Each system must be designed so
that the artificial stall barrier can be
quickly and positively disengaged by
the pilots to prevent unwanted down-
ward pitching of the airplane by a
quick release (emergency) control that
meets the requirements of § 23.1329(b).

(e) A preflight check of the complete
system must be established and the
procedure for this check made avail-
able in the Airplane Flight Manual
(AFM). Preflight checks that are criti-
cal to the safety of the airplane must
be included in the limitations section
of the AFM.

(f) For those airplanes whose design
includes an autopilot system:

(1) A quick release (emergency) con-
trol installed in accordance with
§ 23.1329(b) may be used to meet the re-
quirements of paragraph (d), of this
section, and

(2) The pitch servo for that system
may be used to provide the stall down-
ward pitching motion.

(g) In showing compliance with
§ 23.1309, the system must be evaluated
to determine the effect that any an-
nounced or unannounced failure may
have on the continued safe flight and
landing of the airplane or the ability of
the crew to cope with any adverse con-
ditions that may result from such fail-
ures. This evaluation must consider
the hazards that would result from the
airplane’s flight characteristics if the
system was not provided, and the haz-
ard that may result from unwanted
downward pitching motion, which
could result from a failure at airspeeds
above the selected stall speed.

[Doc. No. 27806, 61 FR 5165, Feb. 9, 1996]

§ 23.693 Joints.

Control system joints (in push-pull
systems) that are subject to angular
motion, except those in ball and roller
bearing systems, must have a special
factor of safety of not less than 3.33
with respect to the ultimate bearing
strength of the softest material used as
a bearing. This factor may be reduced
to 2.0 for joints in cable control sys-
tems. For ball or roller bearings, the
approved ratings may not be exceeded.

§ 23.697 Wing flap controls.

(a) Each wing flap control must be
designed so that, when the flap has
been placed in any position upon which
compliance with the performance re-
quirements of this part is based, the
flap will not move from that position
unless the control is adjusted or is
moved by the automatic operation of a
flap load limiting device.

(b) The rate of movement of the flaps
in response to the operation of the pi-
lot’s control or automatic device must
give satisfactory flight and perform-
ance characteristics under steady or
changing conditions of airspeed, engine
power, and attitude.

(c) If compliance with § 23.145(b)(3)
necessitates wing flap retraction to po-
sitions that are not fully retracted, the
wing flap control lever settings cor-
responding to those positions must be
positively located such that a definite
change of direction of movement of the
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lever is necessary to select settings be-
yond those settings.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23–49, 61 FR 5165, Feb. 9,
1996]

§ 23.699 Wing flap position indicator.
There must be a wing flap position

indicator for—
(a) Flap installations with only the

retracted and fully extended position,
unless—

(1) A direct operating mechanism
provides a sense of ‘‘feel’’ and position
(such as when a mechanical linkage is
employed); or

(2) The flap position is readily deter-
mined without seriously detracting
from other piloting duties under any
flight condition, day or night; and

(b) Flap installation with intermedi-
ate flap positions if—

(1) Any flap position other than re-
tracted or fully extended is used to
show compliance with the performance
requirements of this part; and

(2) The flap installation does not
meet the requirements of paragraph
(a)(1) of this section.

§ 23.701 Flap interconnection.
(a) The main wing flaps and related

movable surfaces as a system must—
(1) Be synchronized by a mechanical

interconnection between the movable
flap surfaces that is independent of the
flap drive system; or by an approved
equivalent means; or

(2) Be designed so that the occur-
rence of any failure of the flap system
that would result in an unsafe flight
characteristic of the airplane is ex-
tremely improbable; or

(b) The airplane must be shown to
have safe flight characteristics with
any combination of extreme positions
of individual movable surfaces (me-
chanically interconnected surfaces are
to be considered as a single surface).

(c) If an interconnection is used in
multiengine airplanes, it must be de-
signed to account for the
unsummetrical loads resulting from
flight with the engines on one side of
the plane of symmetry inoperative and
the remaining engines at takeoff
power. For single-engine airplanes, and
multiengine airplanes with no slip-
stream effects on the flaps, it may be

assumed that 100 percent of the critical
air load acts on one side and 70 percent
on the other.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23–14, 38 FR 31821, Nov. 19,
1973; Amdt. 23–42, 56 FR 353, Jan. 3, 1991; 56
FR 5455, Feb. 11, 1991; Amdt. 23–49, 61 FR 5165,
Feb. 9, 1996]

§ 23.703 Takeoff warning system.
For commuter category airplanes,

unless it can be shown that a lift or
longitudinal trim device that affects
the takeoff performance of the aircraft
would not give an unsafe takeoff con-
figuration when selection out of an ap-
proved takeoff position, a takeoff
warning system must be installed and
meet the following requirements:

(a) The system must provide to the
pilots an aural warning that is auto-
matically activated during the initial
portion of the takeoff role if the air-
plane is in a configuration that would
not allow a safe takeoff. The warning
must continue until—

(1) The configuration is changed to
allow safe takeoff, or

(2) Action is taken by the pilot to
abandon the takeoff roll.

(b) The means used to activate the
system must function properly for all
authorized takeoff power settings and
procedures and throughout the ranges
of takeoff weights, altitudes, and tem-
peratures for which certification is re-
quested.

[Doc. No. 27806, 61 FR 5166, Feb. 9, 1996]

LANDING GEAR

§ 23.721 General.
For commuter category airplanes

that have a passenger seating configu-
ration, excluding pilot seats, of 10 or
more, the following general require-
ments for the landing gear apply:

(a) The main landing-gear system
must be designed so that if it fails due
to overloads during takeoff and landing
(assuming the overloads to act in the
upward and aft directions), the failure
mode is not likely to cause the spillage
of enough fuel from any part of the fuel
system to consitute a fire hazard.

(b) Each airplane must be designed so
that, with the airplane under control,
it can be landed on a paved runway
with any one or more landing-gear legs
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