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DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration

14 CFR Part 23

[Docket No. 26269; Amendment No. 2~51

RIN 212o-AD20

Small Airplane Airworthiness Review
Program Amendment NO.4

AGENCY: Federal Aviation
Administration (FAA). DOT.
ACTION: Final rule.

SUMMARY: This amendment changes
airframe and flight airworthiness
standards for normal, utility. acrobatic,
and commuter category airplanes. The
changes are based on a number of
recommendations discussed at the
Small Airplane Airworthiness Review
Conference held on October 22-26.
1984, in St. Louis. Missouri. These
updated safety standards will continue
to provide an acceptable level of safety
in the design requirements for small
airplanes used in both private and
commercial operations. Some of the
changes provide design requirements
applicable to advancements in
technology being incorporated in
current designs. This amendment will
also reduce the regulatory burden in
showing compliance with some
requirements while maintaining an
acceptable level of safety.
EFFECTIVE DATE: September 7.1993.
FOR FURTHER INFORMATION CONTACT;
Kenneth W. Payauys, Aerospace
Engineer, Standards Office (ACE-llOI.
Small Airplane Directorate, Federal
Aviation Administration; 601 East 12th
Street, Kansas City, Missouri 64106.
telephone (816) 426-5688.

SUPPLEMENTARY INFORMATION:

Background

On June 15. 1990. the FAA issued a
notice of proposed rulemaking (NPRMl
that proposed changes to the airframe
and flight airworthiness standards for
normal, utility, acrobatic, and commuter
category airplanes (Notice No. 90--18, 55
FR 26534, June 28, 1990). The FAA
based the proposed changes on the

. Small Airplane Airworthiness Review
Program ;md on the conference that
resulted in recommendation based on
review proposals.

History

To encourage public participation in
Improving and updating the
airworthiness standards applicable to
small airplanes, the FAA announced the
Small Airplane Airworthiness Review
Program on January 31, 1983. and

invited all interested persons to submit
proposals for changes to part 23.

By the close of the proposal period on
May 3, 1984. the FAA had received
more than 560 proposals. On October
22-26, 1984, the FAA held the Small
Airplane Airworthiness Review Program
Conference in St. Louis, Missouri. The
conference was attended by over 300
persons representing all aspects of the
U.S. small airplane industry as well as
many international representatives. A
copy of the transcripts of all discussions
hald during the conference is filed in
FAA Regulatory Docket 23494.

After reviewing the proposals and the
public comments received at the
conference, the FAA issued a number of
rulemaking documents. These include:

(1) A notice proposing to upgrade
cabin safety and occupant prDtection
standards during emergency landing
conditions (Notice 86-19, 51 FR 44878,
December 12. 1986), which led to
amendment 23-36 (53 FR 30802, August
15, 1988).

(2) A notice proposing airworthiness
standards fDr advanced technology in
current airplane design (Notice 89-5, 54
FR 9276. March 6, 1989), which led to
emendment 23-42 (56 FR 344. january
3,1991).

(3) A notice proposing airworthiness
standards for complex systems critical
for safety in small airplanes (Notice 89
6.54 FR 9338, March 6, 1989). which
led to amendment 23-41 (55 FR 43306,
October 26, 1990).

(4) A natice of proposed airworthiness
standards for powerplant and
equipment not included in the above
three notices (Notice 90-23, 55 FR
40598, October 3, 1990), which led to
Amendment 23-43 entitled Small
Airplane Airworthiness Review PrDgram
Amendment No.3 (58 FR 18958, April
9, 1993).

The review program and conference
also led to the proposal for this
rulemaking action, which updates the
airframe and flight airworthiness
standards for small airplanes.

The FAA is participating in an
important international effort to
harmonize part 23 of the Federal
Aviation Regulations (FAR) with the
joint Aviation Requirements (JAR)
developed by representatives of the
joint Aviation Authorities (jAA). This
final rule is a significant step in the
harmonization effort. which is being
encouraged and supported by the

. aviation community worldwide.

Discussion of Comments

General

Interested persons were invited to
participate in the development of this

final rule by submitting written data,
views, or arguments to the regulatory
docket. Eight commenters responded to
Notice No. 90-18. Commenters
represent U.S. manufacturers of small
aircraft (General Aviation Manufacturers
Association, GAMA). Joint Aviation
Authorities, jAA, individual
airworthiness authDrities (United
Kingdom, Australia. Transport Canada),
the Air Line Pilots Association (ALPA),
a representative of the Association of
Europeene des Constructeures des
Material Aerospalial (AECMA). and one
private individual. Most commenters
either endorse other comments or
comment on only a few of the proposed
changes. GAMA comments on a
significant number of the proposed
changes and JAA comments on virtually
every proposed change. AECMA

. submitted a one-sentence comment
endorsing the GAMA comment.

One commenter (ALPA). while
supporting "the fundamental intent" of
the NPRM and applauding "The FAA
for the work and progress" from the
1984 conference. also states a belief that
there is a need fDr a "single regulation .
to prescribe that all part 25 certification
aircraft are used by scheduled .
commercial airlines."

In general, the commenters agree with
the proposed changes and one
commenter (GAMA) urges the FAA to
issue a final rule as expeditiously as
possible.

In the NPRM, the FAA specifically
solicited CDmments on the following
subjects:

Conference Proposal 2, § 23.3, Permil
installation of turboject engines on
commuter category airplanes.

Conference Proposal 7, § 23.65,
Require performance limitations based
on weight, altitude and temperature.

Conference Proposal 10, § 23.145.
Establish control force limits for
reduced pilot strength, and

Conference Proposal 29, § 23.307,
Require material correction factors
during structural tests.

The first two subjects listed above are
subjects on which the FAA solicited
comments for future rulemaking. No
final action is taken in this rulemaking
on these two subjects. The discussiDn of
comments on these two subjects follows
the propDsal-by-proposal discussion at
the end of the supplementary
information section of this preamble.
The second two subjects relate to
rulemaking proposal number 10
(§ 23.145) and_rulemaking proposal 29
(§ 23.307). Discussion of comments for
these subjects is contained in the
proposal-by-pro)Josal discussion.
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Discussion of Comments on Specific
Sections ofPart 23

As stated ebove, the majority ofthe
specific comments were received from
the GAMA and the IAA. In the
following proposal-by-proposal
discussion, the basic intent of each
proposed change is summarized and
substantive comments are addressed
individually. Comments and changes of
an editorial nature are generally omitted
from the discussion.

In tbis final rule, the FAA has
withdrawn a total of three proposals_
from the NPRM and is amending (for
clarification) two sections for which
changes were not proposed in the
NPRM. The withdrawal of some
proposed amendments and the addition
of amendments that were not proposed
has created 8 mismatch between the
proposal numbers as discussed in this
preamble 8I\d the amendment numbers
included in tbe amendatory portion of
this final rule. The following table
provides the necessary cross reference:

Proposal No. Amendment No.

1- 28 1-28.
29 Not Adopted.
3<1-47 29-46.
No proposal 47 & 48.
4lHi7 4~.

68 Not Adopted.
69-72 69-72.
73 Not Adopted.
74-83 7:H!2.

Proposal 1

This proposal contained the euthority
citation for part 23, for which there was
no change.

Proposal 2

Tbe FAA proposed e change to
§ 23.23 thet specified the limits for load
distribution for weight and balance
considerations. The one comment UAA)
received generelly agrees with the
proposed change but does not agree that
the specific reference to lateral center of
gravity (e.g.) range limits should be
deleted. Also, the JAA does not believe
(1) that the proposal treats lateral e.g.
consistently and (2) that there is a need
for ell of the required flight test
evaluation with displaced lateral c.g.
limits. The lAA notes thet requiring all
testing to be repeated with fuel
asymmetry is unnecessary and
impractical but that it would be
appropriate to take fuel esymmetry into
account for some tests such as minimum
control speeds, stall bandling, and
lateral stability.

The FAA agrees that deleting specific
references tp lateral c.g. limits may not
be eppropriate and has revised

§ 23.23(e) to retain laterelload limits in
the reguletions. Tbe FAA disagrees tbat
the proposal \reats lateral c.g. limits
inconsistently. Repeating all testing
with fuel asymmetry is unnecessary to
find compliance. Accordingly, the FAA
adopts § 23.23 with the change
discussed above.

Proposal 3
The FAA proposed e change to

§ 23.25 to clarify the criterie used for
assuming occupant weights in normal,
commuter, utility, and acrobatic
category airplanes. Tbe proposed
change would no longer permit the
certification of normal category
airplanes with seats placarded for
occupants of less than 170 pounds.
Seats limited to same lower weight by
the placard installation wHl be referred
to es "child seats" in the remainder of
this discussion.

Tbe GAMA and lAA commented on
this proposaL The GAMA opposes
deleting the provision that allows for
the installetion of child seats. Tbe
GAMA notes that existing provisions of
§ 23.25 allow the manufacturer to install
child seats and establish proper loading
provisions for the airplane. GAMA
believes tJ:1at deleting this provision
would operationally limit future
airplanes. The GAMA also notes that
several unacceptable alternatives could
result from the proposed deletion, such
as carrying less fuel, installing fewer
seats, and carrying less sefety
equipment. The GAMA feels that child
seats in airplanes fulfill a consumer
need. The GAMA does not agree with
the FAA's statement in the NPRM tbat
the lack of specific standards for cbild
seats is appropriate justification for
disallowing placarding of child seats.
The GAMA states that seat rules can be
changed to certify fixed child seats at
selected weight limits.

The JAA states that it does not
understand the FAA's reasoning for
disallowing cpild seats in normal
category airplanes.'

The FAA reconsidered this proposal,
based on these comments, and agrees
that eliminating the approval of child
seats in normal category airplanes is
inappropriate. However, the FAA points
out that future rulemaking to provide
safe standards for child seats will be
needed in view of changes to § 23.562
made by amendment 23-36 (53 FR
30802, August 15, 1988), which
established a safety level for occupants
with a nominal weight of 170 pounds.

Although the FAA will allow the
installation of cbild seats, placarding
pilot seats for occupants weighing less
than 170 pounds or 190 pounds,
depending upon airplane category, wm

not the be allowed because there is no
reason to do so. Accordingly, a revision
to § 23.25(a)[2) ensures tbat pilot seats
are not placarded for a reduced weight.

The GAMA also pointed out that the
minimum fuel requirement of "at least
ooe-half bour" in § 23.25(a)(2)(i), which
is a part of the requirement for .
computing the minimum or maximum
weight. is inconsistent with the fuel
requirements of part 91. Section 91.151,
Fuel requirements for flight in VFR
conditions, requires 30 minutes of fuel
reserve for day operations and 45
minutes of fuel reserve for night

. operations. Also, § 91.167. Fuel
requirements for flight in lFR
conditions, requires the airplane to have
enougb fuel to: (1) Reach its intended
destinetion; (2) fly to an alternate
destination, if requited; and (3) allow 45
minutes of further flight at nonnel
cruising speed.

Section 23.25(a)(2)(i)' requires the
pilot to have aU seats occupied. engine
oil et full capacity, end enough fuel for
continued flight end e safe landing. The
45-minute fuel reserve, required by the
operating rules. exceeds the
§ 23.25(a)(2)(i) fuel requirement of "at
least one-half bour." Proposed
§ 23.25(a)(2)(i) is, therefore, revised to
"at least 45 minutes for night VFR and
IFR approved airplanes." Tbe FAA
adopts § 23.25 with the changes
discussed above.

Proposal 4

TheFAA proposed to change § 23.33
by adding propeller speed end pitch
limits for turbine engine/propeller
combinations and other requirements
applicable to turbopropeller-powered
airplanes not covered by the present
rule.

The FAA received comments from the
lAA and the GAMA. Both commenters
questioned the need to add
requirements for turbopropeller
powered airplanes (proposed
paragraphs (b)(l)(ii) end (b)(2)(ii)) SlOce
it is unlikely that a fixed-pitch propeller
will be used on a turbine-powered
engine.

The FAA has re-examined these
proposals and determined that proposed
paragrapbs (b)(l)(ii) and (b)(2)(ii) are not
necessary.

The GAMA states that the proposal
for § 23.33(d)(2)(ii) will ellow a 2,700
r.p.m. engine to operate at 2,940 r.p.m.,
or higher, if the governor sbould fail and
that this change does not appear to be
in the interest of safety. The FAA is not
making any change to tbe proposed
requirement because the information
contained in the comment is
insufficient. Tbe NPRM documents that
there are·uslially two governors in an
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engine/propeller system, one controlling
the propeller rotational speed and one
controlling the overspeed of the turbine
engine. This explanation notes that if
the propeller governor fails. the
overspeed limit will be established by
the turbine governor and probably will
be 106 to 108 percent. The condition
identified by the GAMA is nearly the
same as the condition identified in the
notice (2.940 r.p.m. is a 108.9 percent
overspeed of 2,700 r.p.m.). The GAMA
appears to support proposed
§ 23.33(d)(2)(ii) that would have
required a means to limit the engine
overspeed to 99 percent of the approved
engine Qverspeed.

The FAA recognizes that a fuel
control governor usually controls
turbine engine Dverspeed. Any required
margin (such as the proposed 1 percent)
would be considered during the
establishment of the approved
overspeed. Accordingly, it burdens the
applicant to require an additional
device that arbitrarily limits overspeed
to 99 percent. By removing the 99
percent requirement, § 23.33(d)(2)(ii)
allows full approved overspeed. The
FAA adopts § 23.33 with the changes
discussed above.

Proposal 5

The FAA proposad to clarify the
performance data requirements of
§ 23.45 and to combine the requirements
for reciprocating and turbine-engine
powered airplanes. Since the ODB _

comment received from the jAA agreed
with the proposed change, the FAA
amends § 23.45 as proposed.

Proposal 6

The FAA proposed to change § 23.53
to introduce a rotation speed. YR. for
multiengine airplanes and to eliminate
reference Vx (speed for the best angle of
climb) for airspeeds at 50 feet. The FAA
received. comments on this proposal
from the jAA and the GAMA.

The jAA notes that the reference to
1.3 VSI (stalling speed or minimum
steady flight speed in a specific
configuration) in proposed §§ 23.53
(b)(1)(ii) and (b)(2)(ii) is unnecessary
and suggest clearer wording for the
proposed change. The proposed
language that.states, "not less than 1.2
VS1 ." establishes the minimum VS1
speed that must be reached by a height
of 50 feet above the takeoff surface. The
jAA recommends revising the language
to read, "1.2 VSIo or any other speed
shown to be safe· • .." The FAA
rejects this suggestion because it would
·allow the use ofa speed below 1.2 VSlo
which the FAA considers the minimum
acceptable margin above the stall speed
at the 50 foot point.

The GAMA recommends deleting the
words "including turbulence" in
proposed § 23.53 (b)(l)(ii) and (b) 2)(ii).
The GAMA believes that considering
turbulence deviates from the intent of
the general requirement of § 23.45 that
requires still air performance
corrections in a standard atmosphere.

The commenter is partly correct. Most
.of the performance testing can be done
in still air under standard atmospheric
conditions, but some tests need to be
done under other conditions, Thus,
§ 23.53 requires turbulent conditioJ;ls for
some, but notallctesting to find safe
minimum takeoff speeds. Accordingly,
these words afe not being deleted from
§ 23.53 (b)(l)(ii) and (b)(2)((ii).

The GAMA also asks why turbulence
is considered for normal, utility, and
acrobatic category airplanes and not for
commuter category airplanes.

The GAMA is correct that the takeoff
speed requirements in § 23.53(c) for
commuter category do not specifically
address turbulence. However, o~er
requirements applicable to commuter
category, such as § 23.45(1](3). that. in
part. address critical-engine-inoperative
takeoff performance require this
performance to be determined according
to the procedures estabtished by the
applicant for the operation in service,
including turbulence conditions.
Therefore, since turbulence for
commenter category airplanes is
otherwise addressed it has not been nor
does it need to be included in § 23.53.

fn addition, the FAA has noted that
the proposed paragraph § 23.53(a) was
not clear in distinguishing between the
proposed VR speed and the VR speed
established by § 23.53(c)(4) for
commuter category airplanes. An
editorial change to § 23.53(a) clarifies
that § 23.53(a) applies only to normal.
utility, and acrobatic category airplanes.
not to commuter category airplanes. The
FAA Adopts § 23.53 with· the changes
discussed above.

Proposal 7

The FAA proposed to delete from
§ 23.65 the current rale-of-climb
requirements and to specify a minimum
speed at which the angle-of.climb
criteria must be met. The FAA received
comments on this proposal from the
jAA, GAMA, and ALPA. As previously
discussed, the portion of the jAA.
GAMA, and ALPA comments that
addresses the subject of weight, altitude,
and temperature (WAT) requirements
for part 23 airplanes is discussed
following this proposal-by-proposal
discussion.

The GAMA states that the FAA has
not justified the proposed change to
§ 23,65(aH1) for a minimum all·engine-

climb speed of 1.2 VSI and that this
restriction appears unnecessary because
Vx is usually greater than 1.2 VS1 •

GAMA notes that, ifVx is lower, any
questions resulting from attitude and

- engine failure can easily be dealt with
in the flying quality rules.

The jAA believes that the proposed
minimum climb speed of 1.2 VSI (stall
speed or minimum steady flight speed
obtained in a specific configuration)
offers an inadequate stall speed margi~

for an everyday 'all-engines-operating
case and recommends not less than 1.2
VMC (mfnimum control speed with
critical engine inoperative) or 1.3 VS1 .

The GAMA states that the FAA has not
justified the proposed minimum all
engine-climb speed of1.2 Vs 1•

As presented in the NPRM. the FAA
finds that 1.2 VS1 is an improvement in
the minimum performance standards.
Deleting climb rate requires considering
a minimum speed to ensure an adequate
margin between stall speed Vs and the
selected climb speed. IfVx is usually
greater than 1,2 VSI •as the GAMA
states, then rule compliance is not a
burden. If Vx is lower than 1.2 VSI • then
Vx provides an insufficient margin with
stall speed which cannot be dealt with
in the flying quality rules. This position
is supported by another commenter. The
FAA concludes that1.2Vsl is adequate
and that a VMC based requirement is
unnecessary. The FAA adopts § 23.65 as
proposed.

Propasal8
The FAA proposed to change § 23.141

to clarify the general requirements for
flight characteristics.

The one commenter UAA) agrees with
the proposal but suggests some changes
for the paragraph. The first is to insert
the phrase "at all practical loading
conditions" so that the section will read
"through § 23.253 at all practical
loading conditions, at all practical
operating altitudes." , .

The FAA notes that the current
evaluation of an airplane's flight
characteristics must consider all
practical loading conditions in
accordance with § 23.21. This addition
does not add a requirement to flight
characteristic testing and does clarify
the requirement. The final rule
paragraph adds this phrase.

Tile other suggested change proposes
to add a phrase between "under
§ 23.1527" and "without exceptional
piloting skill," which reads, "for which
certification has been requested." The
FAA agrees and has added th.e phrase to
the final rule. The phrase clarifies that
the loading condition and altitudes.
checked during the flight characteristics
evaluation. are $ose conditions and

•
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altitudes requested by the applicant for
approval. The FAA adopts § 23.141 with
the changes discussed above.

Proposal 9

The FAA proposed to change § 23.143
by replacing the ward "Dive" with the
word "Descent" because descent more
'accurately reflects the total phase of
flight. No one commented on this
proposed change, and the FAA adopts
the change to § 23.143 as'proposed.

Some comments received on § 23.145
resulthd in revisions to the table in
§ 23.143(c). Thesa comments are
discussed in the discussion of § 23.14.S.

Proposal 10

The FAA proposed to change § 23.14S
to correct an error created by
amendment 23-21 and to correct the
trim speeds and procedures. .

Although the FAA received no
comments on paragraph (a) of § 23.14S,
the FAA notes that "the airplanes as
nearly as possible in trim at 1.3 V51 "is
a condition specified for both maximum
continuous power and power off in
§23.14S (a)(l) and (a)(2). To eliminate
redundancy, the FAA moved these
words in the final rule to the
introductory text of § 23.14S(a).

The ]AA and the GAMA commented
on § 23.14S (b), (c). and (d). The GAMA
believes that the one-hand control force
of SO pounds in proposed § 23.14S(b) is
too stringent but does not provide any
further recommendations. The NPRM
proposal discusses the reasons for
selecting the particular control force and
the control force is retained as
proposed. .

The GAMA also suggested deleting
the SO-pound control force in
§ 23.14S(b) or moving it to the table in
§ 23.14S(c). The FAA agrees with the
suggestion that the one-hand control
force for the wheel should be located in
the table in § 23,143(c). This table
contains other forces for the control
wheel, stick, and rudder pedals. It is
appropriate to add this one-hand control
force to the table.

The]AA provides extensive
comments on § 23.14S(b). First, the JAA
asks to what the so-pound control force
limit of § 23.14S(b) applies. The]AA
believes that this force should include
any initial Qut-of-trim force and the
change of control force that occurs
during the variations in flight
conditions. As proposed by the FAA,
this requirement doas not determine the
total control force in the airplane during
the maneuvers specified in § 23.14S,
paragraph (b)(1) through (b)(S). The one
hand control' force test verifies that the
changing control forces, during the
maneuver I do not become higher than

the pilot can safely control. Tbe FAA
specifies a one-hand control force
because, during the maneuvers, the pilot
"is using one hand to change the power
settings or flap positions. Only one hand
will be available to correct the resulting"
control force changes. Accordingly, the
requirement for the airplane control
force is not limited to a total of so
pounds, as the ]AA advocates, The
requirement allows force to be the sum
of the initial out-of-trim force plus the
allowed so pounds to correct the
maneuver. In practice, the total control
force on the airplane depends upon the
direction of the pilot force and the
direction of the initial out-of-trim force.
The out-of-trim forces may add (or
subtract) to the SO-pound force limit.

The ]AA also recommends deleting
the words "the gear extended" from
§ 23,14S(b) since the demonstration
required by paragraph (b)(3) and (b)(4)
are with. gear retracted.

The FAA re-examined these
requirements and agrees that the gear
position requirements of § 23.14S(b)
conflict with § 23.14S, paragraph (b)(3)
and (b)(4). But, the FAA does not agree
that the gear position requirement of
§ 23.14S(b) should be deleted, It is
necessary to specify the mieded gear
position in the maneuvers in § 23.145,
paragraphs (b)(ll through (b)(s). To
correct these requirements, the FAA
removes the words "with the landing
gear extended" from § 23.14S(b) and
adds this phase to § 23.14S, paragraphs
(b)(1) and (b)(2).

The ]AA also believes that proposed
§ 23.14S(b)(2)(i) fails to address properly
a normal balked landing demonstration.
First, the ]AA notes that the proposed
initial trim speed 1.2 Vso (stalling speed
or minimum steady flight speed in
landing configuration) is below the final
approach speed of 1.3 Vso. Second,
mishandled balked landings are covered
in § 23.14S(b)(2)(ii). Third, it is incorrect
to require a speed abuse for the normal
demonstration requirements.

The ]AA also disagrees with the
proposal to require the airplane to
maintain the speed used to show
compliance with § 23.77. The ]AA's
reasons for disagreeing are that § 23.77
provides requirements for the balked
landing climb case, and it is
inappropriate to correlate this climb
condition to those for the balked
landing demonstration of
§ 23.14S(b)(2)(i), which recommends go
around settings. To support not using
the speed of § 23.77, the]AA notes that
it could be as low as 1.1 Vso, which is
not a realistic go-around speed with
flaps partly retracted. The]AA
recommends a speed ofl.3 Vso.

Finally, the]AA disagrees with the .
reference to § 23.14S(b)(1)(i) in proposed
§ 23,14S(b)(2)(iii) because there should
be no flap gate positions between fully
extended and go-around flaps. The ]AA
agrees with giving credit for the flap
gate positions in the mishandled balked
landing requirements of _
"§ 23.14S(b)(2)(ii), but questions the need
to maintain a speed of 1.1 Vso. The ]AA
believes that it is acceptable to retrim
between each gate state of flap retraction
and that it should be acceptable to allow
the airplane to accelerate to 1.1 VSI • "

where VSI is the selected flap setting
configuration.

The FAA has reviewed the proposal
in light of the comments received on
§ 23.14S(b) concerning airplane trim at
1.2 Vso or 1.3 Vso and agrees that an
abuse speed of 1.2 Vso for a normal
balked landing is inappropriate. The
final rule allows an abuse speed of 1.3
Vso for a normal balked landing.
However, the FAA considers an abuse
speed 1.2 Vso appropriate for a
mishandl~d balked landing.

The FAA does not agree that it is
inappropriate to correlate the balked
landing climb in § 23.77 to the balked
landing of § 23.14S(b)(2)(i). The FAA
has evaluated this and determined that
a speed showing compliance with the
balked landing climb is also safe for a
wings level go-around flight, Changes to
§ 23.77 clarify that the balked landing
speed is the minimum speed that must
be maintained.

The last item related to § 23.14S(b) is
the comment on the credit given for
gated flap positions. Upon re
examination of proposed
§ 23.14S(b)(2)(iii), the FAA agrees with
this comment. There should not be a
flap gate position between the flap fully
extended position and the go-around
position. If one is provided, it should be
bypassed so the go-around setting can
be quickly attained, Permitting a gated
position conflicts with § 23.14S(b)(2)(i)
in a normal balked landing. Section
23.145(b)(2)(i) requires the flaps to be
retracted as quickly as possible to the
go-around position. Section
23,14S(b)(2)(iii) omits the provision for
flap gate credit from the final rule.

As proposed, § 23.14S(b)(2)(ii) would
allow the use of flap gate positions for
the mishandled balked landing
demonstration requirements. The FAA
agrees; therefore, it is acceptable to
accelerate the airplane to 1.1 times the
minimum steady flight speed. The final
rule includes this provision.

The]AA concurs with § 23.14S,
paragraphs (b)(3), (b)(4), and (b)(S). and
suggests moving § 23.14S(b)(S) to
§ 23,17S and combining it with
§ 23.17S(d). The FAA reviewed the
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possibility of combining these two
sections. which would require revisions
in both. This could create unintended
meanings, and since the recommended
changes are beyond the scope of the
notice. the FAA will consider this
proposal for future mlemaking.

Both the GAMA and the JAA offer
comments on proposed § 23.145(c). The
GAMA notes that this requirement
would require a demonstration of an
elevated load factor, and suggests that.
for reasons of safety, this should be 2..1
extrapolation of lower speed data or an
analytical finding. The JAA states that
the JAA is unclear on the relationship
of this proposal to present
§ 23 335(h)(4)(i) and suggests a
paragraph revision that would reference
§ 23 335(b)(4)(i).

Proposed § 23. t45(c) requires a
demonstration of 1.5 g pitch maneuver
capability up to VelMa (design dive
speed/design dive Mach number). The
demonstration is necessary and should
not be extrapolated from 8 lower speed
test. Calculations may be used ~o show
compliance with § 23.335(b)[4)(i). It is
inappropriate to combine the design
airspeed with the proposed § 23.145(c)
flight demonstration. Also, showing
compliance with § 23.335(bJ(4)(i) by
flight demonstration fails to explore the
pitch maneuver capabilities close to Vol
Mo. The FAA adopts §23.t45(c) as
proposed.

The JAA questions the need for the
e.g. conditions contained in § 23.145.
paragraphs (d)(l) and (d)(2). Section
23.21 covers these conditions, The
FAA's review shows that the specific
reference to the c,g. position is
unnecessary, and deletes it. The FAA
adopts § 23.145 with the changes
discussed above.

Proposal 11
The FAA proposed changing § 23.147

to delete the existing § 23.147(0), to
renumber the remaining requirements.
and to delete references to center of
gravity.

Since the only comment, from the
JAA, agrees with the proposed change,
the FAA adopts § 23.147, as proposed.

Proposal 12
The FAA proposed to define

airworthiness standards for determining
the minimum control speed and to
reword particular portions of.§ 23.149
for clarity.

The FAA received comments from the
JAA and the GAMA, on § 23.149. Only
the JAA addressed the proposed revised
dellnition of VMC in § 23,149(b)(2). The
JAA objected to the proposal to change
the·words "recovering control" to
"maintaining contro1." The FAA

intended this proposed revision to
eliminate any implication that control is
lost wben the engine fails. The JAA feels
the proposed change is "ill·advised"
because the demonstration of V"",c
results in an airplane handling
excursion, in all three axes, followed by
a recovery. The )AA identifies the
continued use of the word "recovery" in
the stall requirements to support this
position.

The FAA considered the JAA's
comments, and the conference
discussion, and concludes that the term
"recovering" should not be used.
Though excursions may occur in all
three axes, those excursions do not
mean that complete loss of control of
the airplane has occurred. "Maintaining
control" includes the action needed to 
correct these excursions and to continue
to fly the airplane with one engine
inoperative. It is appropriate for use in"
this definition. This revision in the V de
definition should not be considered for
extension to the stall requirements.

. Control is lost in a staU, therefore, the
term "recovery" is appropriate for the
stall requirements.

The JAA also states that the NPRM
phrase, "with a yaw of not more than 20
degrees," in the proposed definition of
VMe is confusing. since heading
excursions are limited to 20 degrees in
unchanged § 23.149(d).

The FAA has reviewed this proposed
change, along with the text of
§ 23.149[d), and agrees that the
proposed revision does not provide the
intended improvements. Accordingly, it
is removed in this final rule.

The JAA also comments on proposed
§23.149(b)(5), which would require that
in determining minimum control speed
the airplane must be in the most critical
takeoff configuration The JAA states
that JAR 23.149(b)(5) requires that the
propeller controls should remain in the
recommended take·,ff setting
throughout.

To clarify this requirement and ensure
that the proper propeller control setting
will be used, h"al rule §23.149(b)(5)
includes a statement on the propeller
control setting consistent with JAR
23.149(b)[5).

The FAA received comments from the
l.AMA and the JAA on the proposed
change to § 23.149(c) to establish an
operational limitation for a minimum
speed to intentionally render the critical
engine inoperative. This proposal for a
safe. intentional, one-engine·inoperative"
speed. VSSE, includes language that
defines a maximum and a minimum
value for this speed. The GAMA
opposes the maximum and minimum
values proposed and believes that these
limits are so small that they defeat the

purpose. The JAA does not agr.ee with
the establishment of VSSE as a
limitation.

The FAA has considered tbese
comments and agrees with the
expressed position that VssEshould not
be established as a limitation. The FAA
is aware of the benefits resulting from
informing the pilot of the speed that
provides an additional safety margin
above V,...c. This is e especially
important in a training environment.
Accordingly, § 23.149(c) is revised to
require that VSSE must be established
and a new § 23.1585(c)(6) requires that
this information must be put in the
AFM. By establishing this requirement.
information recommended by GAMA's
Specification No.1 can be included in
the AFM. The FAA adopts §23.149 with
the changes discussed above.

Proposal 13
The FAA proposed changes to the

landing control requirements in
§ 23.153. Tbe FAA received comments
from the JAA and the GAMA on tbis
proposal.

Tbe GAMA believes that the FAA
may have overlooked the effect that the
proposed change would have on
airplanes weighing 6,000 pounds or less
which are not required to meet § 23.153
For these airplanes the GAMA believes
that the speed for control during landing
should be set in a different way than
using the speed used for the
demonstration of landing under § 23.75
minus 5 knots.

The FAA disagrees. The FAA
considered aU airplane weights in the
NPRM. Existing § 23.75 does not
differentiate landing speed by weight.

The GAMA states that § 23.153(b)
adds the steepest approach gradient for
landing control. The GAMA believes
that the approach gradient is
inappropriate because there is no
practical way for a pilot to determine
the gradient.

The FAA notes that part 23 already
requires a pilot to determine the
gradient. Section 23.75(8), 8S amended
by amendment 23-42, requires lapdiog
distance to be determined for all
airplanes. The section also requires that
the distances be based on a descent
gradient of 5.2 percent at not less than
a 1.3 VSI speed. Additionally, an
applicant may show a steeper approach
gradient if a means is available to
display gradient to the pilot.

The JAA states that the propo.ed
changes to § 23.153 bring the
requirement substantially into line with
JAR 23.153. JAA elsa concurs with the
inclusion of all airplanes and with the
inclusion of proposed paragraphs (b)
and (c). The JAA states that it is
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"disturbed that the cross-reference to
§ 23.143(c) could allow the use of a
(two-handed) elevator control force as
high as 75 pounds in a landing
maneuver."

The FAA agrees with the JAA. To,
clarify the FAA's intent, final rule
§ 23.153 specifies a one-handed force.
.The FAA edopts proposed § 23.153,
with this change.

Proposal 14

The FAA proposed to change § 23.155
to clarify the conditions used to prove
elevator control force.

The JAA submitted the only comment
on this proposal, stating its preference
for existing § 23.155(b)(2). Also, the JAA
stales that, if the FAA retains
§ 23.155(h)(1) es proposed, the wards
"for level flight" should be changed to
"for wings level fligbt."

The FAA agrees thet "for wings level
flight" clarifies "level flight condition"
and has, therefore, changed the final
rule accordingly. In evaluating the
suggestion to add the word "wings", the
FAA notes that the current
§ 23.155(h)(2), which this proposal is
replacing, uses the words "with wings
level." Adding the word "wings" will
retain the previously used language.
Since the proposals for § 23.155(h)(1)
and (h)(2) also contain the words "level
flight," the suggested change is also
made to these paragraphs. The FAA
adopts § 23.155, with the changes
discussed above.

Proposal 15

The FAA proposed to add a ten
second limit to the equation in
§ 23.157(a)(2) and a seven-second limit
to the equatian in § 23.157(c)(2). These
proposed limits would restrict all
airplanes above 12,500 pounds to a
minimum rate of roll. correcting an
inadvertent oversight introduced by
adding the commuter category in .
amendment 23-34. .

The JAA stated that the propased
change would align § 23.157 with JAR
23.157. The GAMA believes that
proposed § 23.157(hJ(4) is not clear and
suggested reversing the words "and"
and "or"

The FAA agrees that it would not be
possible to trim the airplane to the
greater of "1.2 VS1 and 1.1 VMC."

Accordingly, "and" has been changed to
"or" in the final rule.

The FAA adopts § 23.157 with the
change discussed.

Propasal16

The FAA proposed to revise the
engine power requirements of § 23.175
for the climb conditions.

The comment from the JAA agrees
with the proposed change to the
required power for reciprocating
engines.-However. the JAA does not
believe that the phrase "or the
maximum power or thrust selected by
the applicant as an operating limitation
for use during cruise * * * .. is
appropriate. The JAA believes that this
limitation can be abused and asks how
it should be interpreted in comparison
with. for example. maximum
continuous power or thrust. if the latter
is greater. The JAA notes it is
considered unreasonable to "get
around" the requirement by declaring a
"limitation" while claiming credit far a
higher maximum continuous limit
under other circumstances. Also, the
JAA notes other requirements in part 23
using similar words referring to limits
for cruise or climb operations.

The first item addressed by the JAA
is that this limitation can be abused; the
FAA agrees. This is true of most
limitations placed on an airplane.
Engine power or thrust limitations are
na more likely to be abused than any
other limitation. An important aspect of
safety in the aviation community is the
training of pilots and their
understanding that limitations are
established to avoid possible unsafe
conditions. The FAA does not find the
JAA'1i reasons adequate to change the
proposed requirements that would
permit the establishment of limitations.

The other JAA position, that
limitations are established to allow the
holders of e type certificate to "get
around" certain other provisions of the
requirements, is not valid. There are
circumstances. such as where an
airframe manufacturer needs to replace
the engine on a particular airplane
model and the only engine available
produces more horsepower than the
engine that was originally approved for
that airframe. By using the higher
powered engine, and establishing
limitations, it may be possible to obtain
approval without incurring the
additional expenses of redesign and
testing that would otherwise be needed
for using a higher power engine. The
regulations permitting the establishment
of limitations benefit the public by
reducing costs. No known adverse
affects on safety have resulted from
these provisions. -

The JAA also noted that the present
§ 23.175(d)(3) contains a reference to
§ 23.161(c)(4). which daes not exist. A
review of the regulations shows that
some publications do reference
§ 23.161(c)(41 while other publications
correctly reference § 23.161(c)(2).

To verify the correct paragraph that
should be referenced in § 23.175(d)(3),

the FAA reviewed the history of both
§§23.161 and 23.175. Before the
adoption of amendment 23-21 on
March 1, 1978. § 23.161 requirements
for power approaches were contained in
§23 161(c)(4), and § 23.175(d)(3)
correctly referenced in § 23.161(c)(4).
When the FAA adopted amendment 23
21. it revised the trim requirements and
moved the power approach
requirements to § 23.161(c)(2).
Amendment 23-21 also revised
§23.175(d)(3) to carrectly reference
§ 23.161(c)(2). This error needs to be
corrected in the current publications
and. while not included in the NPRM.
is included in this final rule.

The FAA adopts § 23.175 with the
change discussed above.

Propasal17

The FAA proposed to revise
§ 23.177(a) to require that static
directiona,l stability and lateral stability
be shown under more realistic operatIn5
conditions expected in service. Changes
proposed to § 23.177(a)(1) revise the
approach configuration to be used to
evaluate the static directional stability.
Instead of the maximum continuous
power previously required, the engine
power necessary to maintain a three
degree angle of descent is now
specified. Proposed revisions to
§ 23.177(a)(2) require static lateral
stability in the landing configuration at
the engine power necessary to maintain
a three degree angle of descent.
Presently, 75 percent maximlJ,m
continuous power is used. In addition.
the proposal would have deleted the _
current rule requiring a bank angle of 10
degrees or more.

The JAA and the GAMA address
§ 23.177(a)(1). The JAA states, "We do
not agree with the proposed relaxations
in minimum speed (in configurations
other than takeofO and maximum power
in the landing configuration for
demonstrating positive directional
stahility." The JAA believes that
directional instability is an undesirable
characteristic and should not be
permitted within, or outside, the normal
flight envelope, and that 1.2 VSI is a
reasonable lower speed for all,
configurations. The JAA also states that
power settings above that needed for
approach are reasonable in the landing
configuration, for example. during the
initiation of a go-araund. The jAA
recommends retaining the existing
criteria for airspeed and power. Further,
the JAA states that the NPR.M
explanation that the relaxation in
minimum airspeed is taken from
Conference Proposa1130 "is not valid
for directional stability as the proposed
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relaxation was only applicable to lateral
stability demonstrations."

The FAA reviewed Conference
Propos.Il30 and agrees with the JAA
that speed range relaxation was not
applicable to diractional stability. The
FAA also agrees that 1.2 VS1 is a
reasonable lower speed for all
configurations and revises § 23.177(e)(1)
accordingly. The FAA disagrees with
requiring directional stability in the
landing configuration at maximum
continuous power, since go-around is a
transitory condition and the pilot
normally changes the airplane
configuration promptly. The power
required for the three degree angle of
descent is retained.

The GAMA states that § 23.177(8)(1)
needs to be clarified. The GAMA states .
that the proposed language calls for a
demonstration at 1.2 VS1 for the takeoff
configuration and at 1.3 VS 1 for climb,
cruise, and approach configurations in
the same sentence. The GAMA states
that the next sentence addresses the
"landing configuration" (normally e
power-off case) 8S having power to
maintain 8 three degree a..'1g1e of descent
(usually the epproaCh case). The GAMA
asks whether the wore "landing"
should be replaced with the word
"approach" (or the latter demonstration.

The FAA has determined that,
contIary to the GAMA assumption,
"landing" i the correct word and as the
rule states some power is required in the
landing configuration to maintain a
three-degree angle of de.cent. This
agrees with the configuration and power
in proposed § 23.75.

The GAMA notes that the NPRM
proposes showing directional stability
"at speeds from 1.2 VSI in the takeoff
configuration and 1 3 VS1 in other
configurations'" ....... The GAMA
states that tudder force reversal (in the
same paragraph) is prohibited "from
VS1 " with no configuration distinction
and asks ifthese are compatible.

The FAA agrees that the rule, as
proposed. gave speed ranges that were
not compatible. As noted earlier,
§ 23.177(a) adopts the speed of 1.2 VSl

as the lowest for all configurations and
this Change eliminatas the
incompatibility. The FAA adopts
§23.177(a)(1) with the Changes
discussed.

The JAA comment on proposed
§ 23.177(a)(2). states "we see merit in
retaining the existing 10° bank criterion.
to define slip angle, provided that e
rudder force of 1tiU lbs. is not
exceeded." Section 23.177(a)(2) is
adopted as proposed.

However. the JAA also believes that
the proposed relaxation in power for the
landing configuration demonstration is

ill-advised and that the airplane could
be laterally unstable in n go·around.

The FAA agrees that relaxation of the
engine power requirements could result
in lateral instability in a go-around.
However. since go-around is 8 transitory
condition where Llte pilot normally
makes prompt changes to the airplane
configuration, there is no need for the
regulations to address higher engine
power in the landing configuration.

. Concerning the proposed
§ 23.177(e)(3), the JAA questions two
points. First, in the sentence, "At larger
slip angles up to the angle at which full
rudder and aileron control is used
• • .," the JAA believes that the
wording should read "full rudder or
aileron." The JAA also believes it is
unlikely that rudder and aileron limits
would be reached together in a steady
sideslip maneuver. Second. the lAA
questions the meaning of the sentence.
"Enough bank must accompany the
sideslip to hold a constant heading."
The JAA believes clarification is
necessary.

The FAA agrees that the word "or"
between the words "rudder" and
"aileron" clarifies §23.177(a)(3).
Concerning the second point, the FAA
has epplied this rule for several yeltrs
without any questions about its intent or
manner of performing the maneuver.
The FAA adopts §23.177(a). with the
changes discussed above.

Proposall8
The FAA proposed to remove

§ 23.179, Instrumented stick force
measurements. Since the FAA received 
only one comment trOfiJAA, which
agrees with the propose change, the
FAA is deleting § 23.179. as proposed.

Proposall9
The FAA proposed to revise § 23.181

to account for installed stability
augmentation systems, and to require an
evaluatipn of the airplane for phugoid
type oscillations. The FAA received
comments on this proposal from the
JAA and the GAMA.

The JAA notes that part 25 requires
stability and augmentation systems and
§ 25.181 "does not include the
relaxation in s.lick fixed dynamic
stability demonstrations offered by the
proposed change to FAR 23.181". JAA
apparently bases this conclusion on the
phrase "except when compliance with
§ 23.672 is shown."

The FAA did not intend for this
·phrase (propos.d for § 23.181(a)(2) and
(b)(2)) to relQY the dynamic stability
requirements. If a stability and
augmentation system is installed, that
system will move the primary controls.
Since the JAA comment shows that the

proposed wording could be
misunderstood, the FAA has removed
this wording from the final rule and has
edded a new § 23.1891(c) to replace it.
Proposed paragraph [c) of § 23 181 is
paragraph [d) in the fina. rule.

The JAA and the GAMA eaCh .
commeot on prop.sed § 23.181(c). The
JAA states that it will propose the same
requ.irement for JAR 23. The GAMA
note. the phugoid oscillation
requirement of proposed § 23.181(c)
requires the development of guidance
material (phugoid is an oscillation in
pitch). The FAA recognizes the need for
guidance and is revising Advisory
Circular 23-8A. Flight Test Guide for
the Certification for part 23 Airplanes.
The FAA adopts § 23.181 with U,e
changes discl.lssed above.

Proposal 20

The FAA proposed to clarify the
,requirements of § 23.201(c) by stating
the time that the elevator control must
be held against the stop to consider the
airplane in a stall condition. The FAA
recognizes the use of artificial stall
barrier systems. such as a stick pusher.
as an acceptable means of defining stall.
When the system activates, the airplane
is in a stall condition. The FAA received
comments on this proposal from the
GAMA and the JAA.

The GAMA questions the FAA's
justification for the proposed
requirement for a two-second delay after
the control reaches the aft stop during
stall detennination.

The wording proposed by the FAA
would replace the current definition,
which reads, "or until the control
reaches the stop." Several airplanes .
have been tested where the elevetor has
been pulled back to achieve the required
speed reduction. but a nose pitCh down
motion and stell did not occur. Instead,
the speed reduction continued until the
elevator control reaChed the mechanical
stop and the speed reduction simply
stopped. In each of these tests, lengthy
discussions between the FAA and the
manufacturer have occurred on how
long the elevator control needs to be
held against the stop before this flight
condition can be called a stall. This
proposed Change defines the stall
condition. The FAA Chose the two
second interval based on conference
discussions and testing experience. The
FAA adopts this proposal as presented

The GAMA also suggests iliat the last
line of § 23.201(c) more eppropriately
belongs in § 23.201(d)(2).

Section 23.201(d)(2) addresses the
power application procedure to be used.
if required during stall recovery, and is
similar to § 23.201 (c). The requirements
of § 23.201(c) define when the stall
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evaluation is completed and assure that
engine power is not applied too quickly.
To clarify the two differant statements
on the application for power at the
completion of the stall, the requirements
of § 23.201(c) are adopted as proposed,
and § 23.201(d)(2) is revised to use
similar wording.

- The JAA notes on § 23.201(f) that it is
the power loading and not the weight of
the airplane that produces the extremely
high nose-up attitudes at 75 percent
maximum continuous power; therefore.
the proposed relaxation for airplanes of
over 6,000 pounds should be extended
to all weights of airplanes. The JAA
believas that the power-all stall problem
should be addressed more directly by
placing an upper limit of 30 degrees on
the pitch attitude.

The FAA does not agree with tha
recommendation to place an upper limit
of 30 degrees on tha pitch attituda. An
attitude limit would require extensive
and costly flight tests to evaluate
various airplane configurations and
flight attitudes without a corresponding
increase in safety.

The FAA agrees with the JANs
position that the relief proposed for
airplanes of more than 6,000 pounds
should be extended to airplanes of all
weights. When these proposals were
developed, the FAA was unaware of any
airplanes of 6,000 pounds or less that
would have engine power-to-weight
ratios capeble of producing the
extremely nose-high stall characteristics
expenenced in heavier airplanes.
Following the development of these
proposals, several airplanes of 6,000

. pounds or less maximum weight have
been developed with similar power-to
weight ratios. There is 8 need to allow
those airplanes to use the same test
procedures proposed for airplanes of
more than 6,000 pounds. The FAA has
re-examined the stall test procedures
and notes that airplanes of all weights
have been successfully tested at the
current 75 percent maximum
continuous power requirement.
Therefore, there is a need to consider
various power-to-weight ratios likely to
occur for airplanes of any weight.
Accordingly, the final rule language is
revised to allow manufacturers to
continue testing at 75 percent maximum
continuous power for airplanes at any
weight. If this test shows undesirable
stall characteristics at extremely nose·
high attitudes, tha testing may be done
in accordance with the power and
configuration proposed in the notice for
airplanes of more than 6,000 pounds.
The final rule provides relief for
airplanes that encounter extremely
nose-high attitudes and undasirable stall
characteristics. The FAA reyises

proposed § 23.201(f)(4) to allow testing
airplanes of any weight for the power
requirements discussed. The FAA
adopts § 23.201 with the changes
discussed above.

Proposal 21 •

The FAA proposed to change the
§ 23,203 roll excursion requirements to
clarify the permissible limits for both
turning stalls and accelerated stalls. The
FAA received two comments on this
proposal.

Tha GAMA asks FAA "to clarify how
one can 'regain level flight * * It

without increasing power' (§ 23.203(b))
with the power off at the maneuver
entry requirement of § 23.203(c)(4)(i)."

The FAA has clarified the
requirement by revising § 23.203(b) to
read "wings level flight" rather than
"level flight."

.The GAMA also states that the "FAA
has not provided sufficient data to
justify the reduction in allowable roll
"excursion requirements for turning
flight stalls" and requests more
justification.

As stated in the NPRM, 60 degrees of
roll in turning flight stalls would permit
a roll to go to'90 degrees, which the
FAA considers to be hazardous. The
FAA adopts the proposal for
§ 23.203(b)(4) as proposed.

Tbe JAA concurs with the proposed·
changes to § 23.203 but notes that the
two comments offered on § 23.201(f)
relating to power apply equally here.

As discussed in the response to
comment on § 23.201(f)(4), the FAA
disagrees with the recommendation to
place an upper limit of 30 degrees on
pitch attitude. An attitude limit would
require many tests to evaluate various
airplane configurations and flight
attitudes without a corresponding
increase in safety. Since the NPRM did
not address a specific pitch limit, the
suggested limit is beyond the scope of
the notice and would require additional
rulemaking. Also, as previously
indicated, the FAA agrees with the JAA
recommendation that the relief
proposed for airplane weights greater
than 6,000 pounds should be applied to
ell airplane weights. The FAA revises
§ 23.203(c)(4) to read like § 23.201(f)(4).
. The JAA also states that to advocate

"normal use of flight controls" in the
special circumstances of stall recovery
is potentially misleading.

The FAA does not agrea. The phrase
"normal use of flight controls" has been
successfully applied in § 23.202(e) for
many years without problems. For
example, if ailerons remain effective
during the stall, then regaining level
flight by using them is appropriate. The

FAA adopts § 23.203 with the chan~e

discussed above.

Propasal22
The FAA proposed to revise the

critical·engine-inoperative stall
requirements of § 23.205 to require that
critical~engine-inoperativestalls be
evaluated with the wing flaps in the
climb position.

The comment received, from the JAA,
expresses serious reservations about
keeping the critical-engine-inoperative
stall requlrement. The JAA esserts tbat
the real Ufe one-engine-inoperative stall
is not represented by limiting power to
75 percent, by maintaining wings level
at tha stall, and by utilizing a reduced
throttle recovery. Conversely, the JAA
states that requiring high asymmetric
power to be held down to the stall and
throughout the recovery would create an
unreasonable risk of spinning. The JAA
questions whether this requirement can
be of significance in ensuring adequate
one-engine-inoperative low speed
characteristics in serVice. The JAA
observed that the Transport Category
Directorate deleted the equivalent part
25 requirement through amendment 25
72.

Since this issue was not addressed in
the NPRM, the FAA is not taking any
action at this time. The FAA adopts
proposed § 23.205 as proposed.

Propasol23
The FAA proposed to change § 23.207

to require the current stall warning
margins to be applicable to straigbt
stalls, as set forth in § 23.201(c). It also
proposed requirements for turning flight
and accelerated stalls in a new
§ 23.207(d). The intent is to ensure that
an adequate margin above the stalling
speed exists in these two stall
conditions.

The FAA received comments from the
JAA and the GAMA on this proposal.
The GAMA states that the upper stall
warning margin should apply to power
.off stalls only. The GAMA believes the
laad-in of propnsed § 23.207(c) should
be rewritten to read, "For the power-off
stall tests required by § 23.201(c)
* * *." According to the GAMA,
applying § 23.207(c) to the power-on
stall conditions of § 23.201(c) would
result in very high deck angles for
airplanes with high thrust-tn-weight
ratios. With a stall warning greater than
the 10 knot limit, or 15 percent of the
stalling speed limit, the commenter feels
that the pilot will be alerted sooner and,
thus, avoid ·excessively high deck
angles. The GAMA notes that
multiengine airplanes at maximum
weight, eft e.g., and high power can fly
at airspeeds below VMC' If the difference
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between VMe and the stall speed is
greater than 10 knots, or 15 percent of
the stall speed. Ihe GAMA believes the
airplane could be difficult to recover if
the cntical engine fails. According to
the GAMA. a stall warning greater than
10 knots, or 15 percent olthe stall
speed, reduces the time the airplane
will be below VMe without a stall
warning. The GAMA states that an
equivalent level of safety can be
established for a stall warning in excess
of 10 knots. or 15 percent of the stall
speed, if there are no nuisance warnings
during normal takeoff. climb. aPl'roach
to landing flare. go-around. or during
the emergency procedures of single
engine takeoff and climb. approach. and
landing,

The GAMA's suggested changes are
beyond the scope of this notice. The
proposed revision of § 23.201 would
preclude very high deck angle stalls in
the power-on condition. Further, the
stalls required by § 23.201(c) are one
knot/second decelerations and the 10
knot. or 15 percent of the stalling speed.
warning is appropriate for this flight
condition. New § 23.207(d) addresses
higher decelerations; therefore,
§ 23.207(d) is adopted es proposed.

The jAA concurs with the proposed
amendments. However, the JAA is
concerned with the FAA's explanation
for rejecting conference proposal 160
concerning the audibility of a stall
warning when wearing headsets. The
jAA believes that regulating the use of
headsets, regarded as personal instead
of airplane equipment, would be
difficult. The jAA states that it would be
unusual to see an AFM prohibition on
the use of certain types of headsets and
questions whether such a limitation
would be observed. The jAA states it is
therefore essential to ensure that all
audio warnings remain adequately
eudible with any standard of headset
that is likely to be used in service. The
jAA states that the following words are
being considered for JAR 23.1431(d): "If
provision is made for the use of
headsets, it must be demonstrated that
all aural warnings are effective. with all
permitted types of such equipment in
use under the most adverse conditions."
The jAA concludes that the FAA
apparently does not intend to regulate
this subject.

The FAA discussed this issue in the
NPRM but did not meke a specific
proposal. This issue is under
consideration for a future rulemaking.

After publishing the NPRM. the FAA
recognized that the second sentence of
the proposed § 23.207(d) prohibits a
stall warning occurrence when a stall is
imminent. The intent of the proposal
was to preclude nuisance staU wa~ings.

Revised § 23.207(d) clarifies that stall
warnings should not occur when
utilizing AFM procedures. The FAA
adopts § 23.207 with the change
discussed above.

Proposa124

First, the FAA propos.l'd to clarify
§ 23.233(e) by specifying that the
crosswind requirements must be
demonstrated, Second, it proposed to
revise § 23.233(h) to make the rudder
effective at half the touchdown speed.
Third, it proposed seaplane directional
stability and control requirements to
ensure better handling during water
operations up to the maximum
crosswind velocity of 0.2 Vso,

The FAA received comments on this
proposal from the jAA and from a
private individual. The jAA believes
that it is necessary to establish the
maximum crosswind conditions under
which safe operation has been
demonstrated end to publish this
information in the AFM. The jAA
suggests that. with the addition of the
word "taxiing," the words currently
proposed for JAR 23.233(a) are
preferable. They are: "(a) A 90· cross
component of wind velocity, .
demonstrated to be safe for taxying.
take-off end landing. must be
established and must not be less than
0.2 Vso." The FAA concurs with this
suggestion and revises § 23.233(a) to
agree with the JAR wording,

The other commenter states:
"Paragraph 23.233 es proposed is
unclear and grossly unrealistic. It is not
clear that 23.233(a) applies during
landing or takeoff as well as taxiing.
Moreover. 0.2 Vso is inadequate for

. normal operation of small airplanes.
That velocity is less than seven knots for
airplanes offered currently. Small
airplanes are routinely operated in
crosswinds several times as great." The
commenter believes thet § 23.233(a)
should be revised to read: "(a) It must
be demonstrated that there is no
uncontrollable ground or water looping

, tendency in 900 crosswinds, up to a
wind velocity of 0.5 Vso. but not less
than 15 knots. at any speed at which the
airplane may be expected to be operated
on the ground or water during landing
or takeoff." The commenter also notes
that many small airports have single
runways that are subject to crosswinds
substantially exceeding the
demonstrated crosswind components of
existing airplanes but that operations
proceed regularly in these conditions,
The commenter concludes, "The
regulations should agree with the clear
public need."

In response to this commenter. the
FAA notes that the change 10 § 23.233.

made in response to the JAA comments.
clarifies that § 23.233(a) includes
landing. takeoff. and taxiing. Since the
FAA did not propose crosswinds above
0.2 Vso in the :t\TPRM. it is inappropriate
to apply a more stringent crosswind
criterion in the final rule.

The jAA also states that there is no
need to address seaplanes separately in
a proposed new § 23.233(d). which
refers to § 23.233(a). The FAA disagrees
Seaplanes need to be addressed
separately. As stated in the NPRM.
seaplane step taxi and step turns are·
conditions that need separate
investigation: therefore. § 23.233(d) is
edopted as proposed, The FAA edopts
§ 23.233 with the change discussed
above.

Proposo125

The FAA proposed changing the
requirements of § 23.235 to require an·
airplane evaluation during taxi. takeoff.
and landing on the roughest surface
expected in service. Also, the FAA
proposed to require water handling
information and information on
allowable sea conditions for small
airplanes that may be operated from
water,

The FAA received comments from the
GAMA and the jAA on this proposal.
The jAA believes that § 23.23~la) should
address the characteristics offhe whole
airplane. not just the shock·absorbers,
The commenter recommends the
wording of proposed JAR 23.235. "The
airplane shall be demonstrated to have
satisfactory characteristics and the
shock·absorbing mechanism must not
damage the structure of the aeroplane.
when the aeroplane is taxied on the
roughest ground that may reasonably be
expected in normal operation and when
takoffs and landings are performed on
unpaved runways having the toughest
surface that may reasonably be expected

"in normal operation."
The FAA concurs and changes

§ 23.235(a) for clarification. The GAMl\
mentions that § 23.235(e) proposes to
cover rough field takeoffs and landings.
but the title of the existing rule limits Its
content to taxi operations, The FAA
agrees and has revised Ule section title,

The GAMA stetes that the means of
compliance is unclear and asks whether
takeoffs and landings on rough ground
must be demonstrated. The clarification
of § 23.235(a) discussed above resolves
this issue.

The GAMA also notes that § 23.235(h)
proposes inclusion of "allowable" sea
conditions for floatplanes in the AFM.
The GAMA believes that this establishes
an inappropriate limitation of little use
to a pilot contempleting e landing. At
most, Ihe GAMA states. a statement of
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demonstrated wave height for
operations should be included in the
AFM. The FAA conc""s with the
GAMA's view and § 23.235(b) is revised
as suggested.

The JAA wants AFM informetion to
appear in subject G, not subpart B, and

. suggests transferring the intent of
proposed § 23.235(bl to §§ 23.1583 and
23.1585. The FAA concurs and moves
the AFM portion of § 23.235(bl to
§ 23.1585. Sea conditions are not an
intended limitation so it is
inappropriate to move the AFM portion
to § 23.1583. The FAA edopts § 23.235
with the changes discussed ahove.

Proposa/26
The FAA proposed clarifying in

§ 23.251 that buffeting must not ceuse
structural damage anywhere in the flight
envelope and specifying a single value 
of design dive/mach speed, Vo/Mo.
rather than the minimum value of
design dive speed. Vo. permitted in the
structural requirements. Since the only
comment from the JAA agrees with the
proposed change, the FAA adopts
§ 23.251 as proposed.

Proposa/27
The FAA proposed to chenge § 23.253

to expand the trim condition iIi
§ 23.253(a) from "any likely cruise
speed" to "any likely speed," which
encompasses the descent trim
condition. Since the only comment from
the JAA agrees with the proposed
change, the FAA adopts § 23.253 as
proposed.

Proposa/28
The FAA proposed to revise § 23.305

to clarify the meaning of failure during
static ultimate load test.

The one commenter, the JAA,
questions why the "Iib.ral .
interpretation" mentioned in the NPRM
occurs in applications of part 23
regulations and not in pari 25. Th. FAA
address.d this issue in the FAR part 23
Airframe Airworthiness Review, which
identified inconsistent definitions of
failllre during ultim.t. load t.sting.
Advisory Circular 2:l-4;, which resulted
from that meeting, addresses this
commenter's concerns. The Transport
Airpl.n. Directorat.; which is
responsible for part 25. is aware of the
pari 23 regulatory action.

The FAA adopts ~ 23.305 as proposed.

Proposal 29

Th. FAA proposad a new requirem.nt
to correct structural test results for
material correction factors in § 23.307.
The FAA received comments on this
proposal from the GAMA. the JAA••nd
from Transport Canada.

Th. GAMA stat.s that the propos.d
amendment is impractical and, perhaps,
impossibl.to m••t. Th. GAMA not.s
that under current regulations a factor of
safety of 1.5 times limit load covers
variations in material mechanical
properties, construction dimensions,
and load predictions. Alse, the GAMA
notes that the 1.5 factor has proven
satisfactory for ultimate strength for
more than 60 y.ars. Th. GAMA
recommends withdrawing the proposal.

Transport Canada notes difficulties
when accounting for material and
dimensional variations of the many
subcomponents, determining their effect
on the strength tests, and justifying a
material correction factor of a singular
value. Transport Canada proposes a
"practical.alternative" for low budget
manufacturers of requiring the test
specimen to be of lower strength than
production articles.

Th. JAA suggests that this topic
should more properly b. addr.ss.d in
FAR pert 21 since the topic applies to
all products.

No comments addressed composite
materials which is a specific issue of
this proposal.

Considering the validity ofth.
comments, the complexities of the
"practical alternativ.... and the lack of
attention to the composite material
issu., the FAA has decidecj to withdraw
the proposed change to § 23.307.

Proposal 30

The FAA proposed to amend § 23.321
so the effects of compressibility on flight·
loads will be considered at e.ch speed
within the flight envelop•.

Th. GAMA recommends that
§ 23.321(b) b. r.writt.n to require
consideration of compressibility effects
.bov. Mach 0.6. The GAMA argu.s that
the .ffects of compressibility below
Mach 0.6 ere insignificant on flight
loads. Th. JAA .rgues that
compressibility needs to b.tak.n into
account only if significant and that
compressibility is unlikely to b.
significant if the .irplan. Mach number
is I.ss than 0.5.

Th. FAA has revi.wed the NPRM
proposal and the comments received. To
simplify certific.tion procedur.s of
lower performance airplanes, small
compressibility effects mey be neglected
below a design dive speed of Mach (Mol
0.40. At Mach numbers above zero,
theoretical compressibility effects cause
an increase in an airfolllift curve slope.
This increase is proportional to the
Prandtl-Glauert factor. 1I,J(I-M2), where
M is the free stream Mach number. This
th.ory correlat.s v.ry w.ll with wind
tunnel tests of airfoils and wings.

Wind tunnel tests provide low speed
airfoil data between Mach 0.2 and 0.4
The experimental data contains the
theoretical effects of speed between zero
and th.test Mach number Taking 0.30
as an average test Mach number, then,
according to theory, the lift curve slope
will increase by 4 and 10 percent,
respectively, at 0.40 and 0.50 Mach
numbers. The FAA considers the latter
figure to be a significant increase.

Considering this problem. the FAA
reviewed the design dive speeds for
some light airplanes certificated under
Civil Air Regulation (CARl. part 3. It
calculated an Mo somewhat less than
0.4 at 15,000 feet in the standard
atmosphere. One of the airplanes
examined. a turbocharged version~ had
a maximum operating altitude of 24,000
feet and an Mo somewhat greater than
0.5.

Th. FAA has d.cided that the effects
of compressibility must be considered
by the applicant. Compressibility
threshold significance varies due to
wind tunnel data and testing methods,
altitudes, and airplane design. For these
reasons. the FAA establishes no design
dive speed Mach number compliance
threshold. Th. original proposal would
have r.vis.d paragraph (b) of § 23:321 to
provide for th. effects of
compressibility Upon reevaluation, the
FAA has concluded that it would be
clearer to add this requirement in a new
paragraph (c). Th. FAA adopts § 23.321
with the changes discussed above.

Proposol31

Th. FAA proposed to correct.an .rror
in § 23.361 introduced by amendment
23-26. The error significantly reduced
the structural design torque I.vels
required for flight conditions at takeoff
power.,The intent is that the torque
factors of § 23.361(c) apply to all
§ 23.361(a) conditions.

Since the only comment received,
from the JAA, agr.es with the proposed
chang•• th. FAA adopts § 23.361 as
propos.d.

Proposa/32

Th. FAA proposed to ch.nge the
heading of § 23.:169 by eliminating the
phrase "Special conditions for" at the
beginning of the heading. Th. content of
§ 23.369 remains unchanged.

Th. one comm.nter. the JAA. agrees
with the editorial chang. and asks
wh.th.r this is the only part of the
structure needing special consideration
in reversed airflow conditions. The FAA
is not aware of any additional need for
special consideration based on 30 years
of s.rvice history Th. FAA adopts

.§ 23.369.s proposed.
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Proposal 33
The FAA pro'posed to include'

aerodynamic loads in the design of the
engine mount with the gyroscopic loads
required hy § 23.371. The one

o commenter. the JAA, suggests adding
the word "combined" so the
introductory statement reads "designed
for the combined gyroscopic and
aerodynamic loads * * •. " The FAA
agrees and revises the introductory
statement. The proposed § 23.371 is
adopted with the change discussed
above.
Proposal 34

The FAA proposed to increase the
minimum rudder force, from 130
pounds to 150 pounds, in the last line
of the table of-§ 23.397(b) to make it
compatible with the "strength of pilots"
limits shown in § 23.143. Since the only
comment received. for the JAA. agrees
with the proposed change. § 23.397(b) is
adoptlid as proposed.

Proposal 35
The FAA proposed to revise §23.415

to add requirements defining airplane
tie-down loads IlI\d to include design
criteria for attachment fittings and
§urrounding structure.

The one commenter. th~ JAA. submits
a recommended "more comprehensive"
regulatory paragraph for consideration.
and interpretative material based on JAR
23.415(c). The JAA proposes
considering all weights between the
empty weight and the maximum weight
declared for tie-down limit load
conditions. The JAA helieves the
following areas should be included in
the consideration: tie·down points
stated in the appropriate manual.
surrounding structure, control system
surfaces. and associated gust locks.

The FAA agrees that an weights
should ba considered for tie-down
points and that structure surrounding
the tie-down points should be
substantiated for adequate strength. The
recommentation to consider these
weights is beyond the scope of the
notice. The recommendation is retained
for a future rulemaking notice. The FAA
adopts § 23.415 as proposed.

Proposal 36

The FAA proposed to Clarify when
§ 23.473(f) requires a ground loed
energy absorption test. The FAA
received one comment on this proposal.
The commenter proposed a wording
change thet would revise § 23.473(f) and
would change the meaning of this
requirement. Since the FAA considers
the commenter's proposed change
beyond the scope of·the notice. the FAA.
adopts § 23.473(f) as proposed. .

Proposal 37

The FAA proposed to revised
§ 23.479(c) to add a new requirement for
landing gear spriog-bacl> loads.
Additionally. this proposal allows for
loads development based on testing or
rational analyses other than that
referenced in appendix D. This proposal
also restricts the minimum values of the
drag component when using the method
referenced in appendix D. Since the
only comment received. from the JAA.
agrees with the proposed change,
§ 23.479(c) is adopted as proposed.

Proposal 38

The FAA proposed to clarify the
location and combination of loads in
§ 23.485. Since the only comment
received. from the JAA. agrees with the
proposed change, the FAA is amending
§ 23.485. as proposed.

Proposals 39-47

The FAA proposed to amend § 23.521
and' to add new §§ 23.523, 23.525,
23.527, 23.529, 23.531, 23.533, 23.535.
23.537, and e new appendix H, to
provide a complete new set of water
load requirements. Present part 23 refers
to Air Force-Navy-Civil (ANG-3) and
incorporates by reference the water
loads sections of part 25, Since the one
comment received, from the JAA, agrees
with the proposal, the proposed
amendment. new sections and appendix
H are adopted as proposed.

Proposal 48

The FAA proposed to add a new
§ 23.573. applicable to composite
structure, which would require the
applicant to apply a damage tolerance
evaluation. It also proposed optional
damage tolerance requirements for
metallic structures.

The proposed optional damage
tolerance requirements caused
confusion. so in this final rule the FAA
has referenced.this optional provision in
new §§ 23.571(c) and 23.572(e)(3).
Further, in § 23.573. the FAA added a
lead sentence informing the applicant
that composite structure must be
evaluated using § 23.573. Now. when
the applicant reads these three sections,
it should be clearer that damage
tolerance is mandatory for composite
structures and optional for metallic
structures.

The FAA received substantive
comments on this proposal from the
GAMA. the JAA. the CAA-Australia.
and Transport Canada, The eM
Australia's yiews on fiber reinforced
plastics (FRP) are:

1. They exhibit very complex'failure
mechanisms.

2. Fatigue failures usually show
multiple defects throughout the
specimen; for metallic structures, a
single crack is frequently observed

3. Four basic 'damage modes occur
These are matrix cracking, -
delamination, fiber fracture, and
interfacial debonding. These damage
modes may occur singly, or in
combination, and interact with each
other.

Based on these views, the CAA
Australia believes that: (1) Primary
structure that has undetectable damage
must carry design ultimate load: (2) that
this structure must also carry design
limit loads if the damage is detectable:
and (3) when detectable damage occurs,
the airplane must be removed from
service unless it can be shown that the
structure will always carry ultimate load
with that damage.

The CAA-Australia believes that FRP
structures should be designed to carry
the ultimate load when manufacturing
or service damage exists that is not
immediately obvious. This position is
based on the lack of knowledge about
actual damage initiation, propagation
rates, inspection difficulties, and
material that is vulnerable to invisible
accidental damage. The CAA-Australia
offers the following additional
comments on proposed § 23.573:

1. We are concerned that the damage
tolerance approach will be used even
where it is not practicable simply to
circumvent the consequences of large
scalter factors needed in the safe life
approach. We believe that with
appropriate scatter factors the safe life
approach remains acceptable, and
perhaps desirable. for FRP in these
classes of airplanes.

2. Proposed paragraphs (b) and (k)
should not be limited to impact damage
because other sources of damage exist.

3. Damaged structure ultimate load
capability should also epply to metallic.
structure despite whether it is damage
tolerant. Dameged structure should be
removed from service if its strength falls
below ultimate load capacity.

4. The proposal is interpreted to
require analyses, or proof testing, of
production bonded joints in metallic
structures, regardless of whether they
have been evaluated as safe life or
damage tolerant.

5. The words "andlor" in the
introductory text of the proposal should
be revised to read "and" to clarify that

-both the wing and pressurized cabin
must be evaluated.

6. The primary structure should be
inspected even when a "no growth (zero
growth)" crack exists. Also. visual
inspections may be misleading. The
intent of part 2.5. and the proposal for
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part 23, is to maintain safety by
inspection given uncertainties in the
design process. and errors in
manufacturing, maintenance. and
operation.

7. The term "barely visible damage"
should be avoided. Certain non
destructive inspection (NDI) techniques
are believed to "find" defects, to "see"
defects. Considering NDI, "visible" is no
longer a word associated only with
human vision. Also. the commenter
notes that, if the unaided eye visual
inspection is accepted as a threshold for
detecting damage, explicit inspection
procedures should be provided. It is not
acceptable to use maintenance
procedures or the pilot's preflight
inspection as the means of
accomplishing visual inspection.

The GAMA comments on this
proposal:

1. The NPRM heading "Water Loads"
for § 23.573 is a typographical error.

2. The proposal would edd a
requirement that makes the damage
tolerance evaluation a requirement for
composite structure and an option for
metallic structure.

3. Many requirements for composite
structure are not appropriate for
metallic structure.

4. The proposal contains detailed
acceptable means of compliance that
should be removed and placed in an
Advisory Circular.

Based on the above stated positions,
the GAMA submitted a proposed
complete revision of § 23.573 that
would more clearly present the criteria
for composite and metallic structure.

The JAA comment states that the
proposed provisions of JAR 23 relating
to composites are also based on recently
issued FAA special conditions and is
therefore largely technically harmonized
with the proposed new § 23.573.
However, the JAA notes several
concerns:

. 1. Unlike previously issued special
conditions, the proposal only addressed
pressurized cabin structure and omitted
critical fuselage structure.

2. The proposal for § 23.573{k) for
structures, where damage tolerance
methods are shown to be impractical
fails to require previously issued special
conditions. These special conditions
required a residual strength test to
ultimate load after completion of the
fatigue test. The JAA recommends
inserting this provision because the
operator would be unaware of any
reduction in strength capability.

3. The editorial layout of proposed
§ 23.573 is potentially misleading as to
its applicability to metallic and
composite structures.

The FAA reviewed the above
comments and, in general, concurs.
Special conditions issued earlier for
composite airplanes were used as the
basis for this proposed Dew section.
Many of these special conditions were
prepared and issued before AC 20-107
was issued. Therefore, there was no
guidance available for composite
structures and it was appropriate for
those special conditions to include
acceptable ineans of compliance. The
regulations should be limited to
minimum airworthiness standards to be
met by an applicant for a type certificate
and the acceptable means of compliance
should be included in advisory
circulars. The FAA linds that AC 20
107 contains much of the guidance
needed for compliance with the
requirement in proposed § 23.573. If
there is a need, the FAA will develop
and issue additional guidance. Based on
the comments, the FAA has carefully .
reviewed the proposal and has deleted
the redundant material and the
guidance material from the final rule.

The FAA agrees with and generally
accepts the complete rewrite of
proposed § 23.573 submitted by the
GAMA. The GAMA rewrite clearly
presents mandatory requirements for
composite materials, § 23.573(a);
optional damage tolerance design
standards for metallic structures,
§ 23.573{b): and inspection provisions,
§ 23.573(c).

The following paragraphs should
assist the reader's understanding of the
transition from NPRM to this final rule:

1. Section 23.573{a) of the final rule
contains the provisions included in the
introductory text in the NPRM. The last
sentence of this paragraph comes from
proposed § 23.5730) in the notice.
Proposed § 23.573(j) contained general
requirements applicable to all
composite structures. It also should
have been included in the general
requirements of the introductory text in
the notice. The words "material
variability and environmental
conditions" in § 23.573{j) cover the list
of conditions, such as temperature and
humidity, that were spelled out in the
proposal and that are removed from the
final rule. AC 20-107 contains
information about this topic.

2. Section 23.573(a){1) of the final rule
contains the text of the first sentence of
proposed § 23.573{b). The FAA
guidance materiel in the second
sentence of proposed § 23.573{b) is
included in AC 20-107.

3. Section 23.573(a)(2) comes from
proposed § 23.573(c). Certain
explanatory words were removed from
this paragraph. Section 23.573(al{3) is a
combination of § 23.573{g) and (h), in

the proposal. Section 23.573(g), for _
pressurized cabins, and § 23.573(h), for
other parts of the airplane, contained
common testing requirements that have
been combined. The structural items,
such as the wing, identified in proposed
§ 23.573(h) appear in final rule
§ 23.573(a) and are not repeated in
§ 23.573(a)(3). The special consideration
for pressurized cabin structure in
proposed § 23.573(g)(1) and (g)(2),"is
now included in final rule
§ 23.573(a)(3)(i) and (a)(3)(ii).

4. Section 23.573(a)(4) is the same as
§ 23.573{d) in the NPRM. Section
23.573(a)(5) is the same as § 23.573(i) in
the NPRM. Verifying the strength of
bonded joints by non-destructive testing'
is added to this-paragraph to provide a
third acceptable means of approval.

5. Section 23.573(a)(6) comes from
§ 23.573{k) in the NPRM. This
paragraph is rewritten for consistency
with the other paragraphs in this
section.

6. Instead of the composite damaga
tolerance requirements proposed for
metallic structures by § 23.573(a) in the
NPRM. the final rule provides these
requirements in § 23.573(b).

7. Section 23.573(c) combines the
proposed requirements of § 23.573,
paragraphs (e) and (1). from the NPRM
and makes this a 1'Oquirement applicable
to composite structures. Those
inspection requirements also apply to
metallic structures subject to the
optional damage tolerance provisions of
fin&l rule § 23.573{b).

8. Proposed § 23.57310 is deleted in
the final rule. This paragraph described
load spectra. load truncation, and types
of damage that must be considered in
the damage tolerance evaluation. It
contained advisory material on testing
methods and did not contain any testing
requirements. Though this paragraph is
removed, the topics identified must be
considered and documented in any
damage tolerance evaluation.

The FAA adopts § 23.573, with the
changes discussed above and includes
revisions to §§ 23.571 and 23.572.

Propasa/49
. The FAA proposed to revise § 23.613

to place into part 23 the probability
basis used for establishing material
allowables. The probability hasis
appears in MlL-HDBK-5 and is
<!uplicated in §§ 23.613 and 23.615.

The FAA received comments on this
proposal from the GAMA, the JAA. and
Transport Canada. The JAA. agrees with
the proposals because they significantly
hannonize with]AR 23.

The GAMA believes that § 23.613(cl
should continue to list the various
strength authority documents (MIL-
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HDBK-5 and others) to make it clear
that these references continue to be
ecceptable. The FAA agrees that these
references are still acceptable and
concludes that since this material is
advisory, it is rno're appropriate that it
be included in an advisory circular.

Transport Canada suggests
substitution of the word "design" for
the word "strength" in proposed
§ 23.613(d) on the ground that a "design
detail may have high static strength but
still be a poor design from the point of
view of fatigue:' The FAA agrees end
has amended the paragraph accordingly.
The proposed § 23.613 is adopted with
the changes discussed above.

Proposal 50.
The FAA proposed to remove § 23.615

since it is no longer needed in view of
the changes to § 23.613. The two
commenters, the GAMA and the JAA,
agree with the proposal. Section 23.613
is removed as proposed.

Proposol51 .
The FAA proposed to provide relief

from non·destruclive testing
requirements for critical castings and to
define non-structural casting
requirements in § 23.621.

One commentar. the JAA, believes the
intent of proposed § 23.621(c)(1)(i) is:
II••• 100 percent inspection I>y
visual. radiographic ami either magnetic
particle,.penetrant or other approved
equivalent non-desthlctive inspection
method:' The FAA agrees and revises
§ 23.621(c)(1)(i) eccordingly.

The jAA states that it is sympathetic
to the FAA's proposed revision to
§ 23.621(c)(1)(ii) but requests the
sharing of FAA's experience concerning
the adequacy of a factor of 2.0. All
available experience was shared in
discussions at the Airworthiness Review
Conference; in conference proposals
240,241, and 242; and in the
explanation information contained in
the NPRM. The FAA adopts proposed
§ 23.62l(c}(l)(ii) as proposed.

The JAA also states that § 23.621(e),
regarding non-structural castings, is
redundant since present § 23.621(a)
already excludes non-structural
castings.

After further review, the FAA has
concluded that § 23.621(a) refers to
"non-structural" fluid systems castings
only. Section 23.621(ej i!lcludes those
fluid systems castings addressed by
§ 23.621(a), but it is not limited to them.
Section 23.621(e) is adopted es
proposed and any redundancy between
§ 23.621, paragraphs (aj and (eJ, will be
eddressed by future rulemaking. The
FAA adopts § 23.621 with the changes
discussed above.

Proposal 52

The FAA proposed to define the dive
speed, VO , to reduce the Mach number
from 0.6 to 0.5, end to introduce flutter
criteria for damaged structure in
§ 23.629. The FAA received comments
on this proposal from the GAMA and
from the JAA.

The GAMA recommends that the
proposed changes to § 23.629(d)(1) not
be made. This commenter recommends
that the Mach cut-off references remain
at 0.6 and 260 knots (EAS) and that the
reference to altitude be eliminated. The
JAA states that since "260 kt EAS at
14,000 feet is M=0.5, this has been
proposed for JAR 23:'

The FAA has determined that the
Mach number 0.5 is technically more
appropriate (and the lAA agrees) to the
260 knot (EAS) requirement and causes
no significant flutter certification
problem. After further review, the FAA
has decided that the reference to
altitude, although technically correct, is
irrel~vant; therefore. it is removed.

The GAMA proposes that ValMo
would be more appropriate than Vo
alone. The FAA agrees and changes the .
praposalaccordingly.

The GAMA also asks the FAA to
revise § 23.629(g) and (h) to clarify that
the phrase "enalysis only" is the
regulatory requirement.

The FAA disagrees. As proposed,
§ 23.629(g) and (h) require an analysis
and permit certification by testing. An
"analysis only" requirement would
effectively discourage and prohibit other
certification substantiation. The words 
"by analysis or test" replace the words
"by analysis" in paragraphs (g) and (h).
By this change, the applicant is required
to show that the airplane is free from
flutter up to Vo/Mo, but is permitted to
use analysis or other means that are
appropriate for the design.

Finally, the GAMA proposes that the
analytical flutter clearance factor of 1.2
Vo in § 23.629(b) be changed to 1.15 Vo.
Changes to § 23.629(b) are outside the
scope of this NPRM. The FAA will
consider this in future rulemaking
projects.

The JAA observes that Vo is not
explicitly stated in proposed § 23.629(h)
although it is in proposed § 23.629(g).
The FAA agrees that bath paragraphs
should address Vo, and final rule
§ 23.629(h) iSJevised accordingly. The
FAA adopts § 23.629 with the changes
discussed abov~.

Proposal 53
The FAA proposed to extend the

installation requirements in § 23.655,
currently applicable only to the tail
surfaces, to include all control surfaces.

Since the only comment. received
from the jAA, egrees with the proposed
change, the FAA adopts § 23.655 as
proposed.

Proposol51
The FAA proposed to add a new

§ 23.672 that provides criteria for
approval of certain stability
augmentation devices, and automatic
and power-operated systems.

Tne FAA received comments on this
proposal from the GAMA, the jAA, and
the ALPA. The ALPA strongly supports
the proposed change. The JAA states
that the adoption of proposed FAR
23.672 for JAR 23 is under discussion.

The GAMA recommends that the FAA
make it clear that this requirement
would not apply to a simple
downspring or a bobweight stability
device. The FAA agrees with the GAMA
that new § 23.672 would not apply to
devices such as downsprings and
bobweights since they are not "systems"
as addressed in this requirement. Since
§ 23.672 is virtually identical to
§ 25.672, and since there have been no
problems interpreting that section
consistent with this position, the FAA
concludes that no changes are needed.
The FAA adopts § 23.672 as proposed.

Proposol55
The FAA proposed to revise § 23.679

by adding provisions for an automatic
disengage control lock system. The
proposal would also add requirements
for the lacks to be instalied so they limit
operation of the controls and thereby
provide the pilot with an unmistakable
warning that the controls are lacked at
the start of the takeoff roll.

The FAA received comments on this
proposal from the GAMA, the IAA, and
the ALPA. The ALPA strongly
supported the proposed change.

The GAMA believes that the proposal
would add to the cost and complexity
of the control lock system without a
commensurate benefit. The GAMA is
unaware of any adverse service history
resulting from installed control locks
and believes that the current rule
provides an adequate level of safety. In
support of this position, the GAMA
includes an estimated cast of $250,000
to develop a fully automatic gust lock
system for a type certificated airplane
model.

To evaluate and resolve the GAMA
comments, the FAA has reviewed the
original conference proposals. numbers
252,253, and 254. It has also reviewed
the record of the public meeting. In
response to the GAMA comment
concerning any adverse service history,
this review shows that the ·original
conference proposals were submitted
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because accidents were occurring
because of control locks that remained
installed during takeoff. The economic
analysis of the proposals in the notice
also identified this accident service
history and showed severe airplane
damage, pilot injuries, and possible
fatalities.

The FAA is aware that an
--automatically released control lock
system would be costly. The proposal
did not mandate the installation of an
automatic system, but would add an
optional provision that would show the
acceptance of such systems.

Tne]AA stated its assumption that
the proposed requirement would not be
epplicable to external locks. Based on
the comments received. the FAA has re
examined the proposal. Since the
proposal would have eliminated the
current § 23.679(a), external systems
that use the red warning ribbons as a
means of warning the pilot that the
locks are in place would no longer be
acceptable. The FAA has determined
that there is a need to retain the
provision of current § 23.679(a), so that
presently used locks and their warning
systems remain acceptable. The added
provision of § 23.679(a)(2) will make it
clear that systems that automatically
disengage the locks are also acceptable
but not mandatory.

The proposal to limit the operation of
the airplane when lbe locks are engaged

~ is being restated since control locks and
their warnings can be overlooked and
automatic disengage systems will fail.
The FAA believes an additional
safeguard is required. By requiring a
system that will ensure that airplane
operation is limited, the pilot will
receive a pre-takeoff warning and thus
a hazardous takeoff will not be
attempted.

In summary, the FAA has considered
the comments and has revised the
proposed rule language by retaining the
current provisions of § 23.679(a) and
§ 23.679(a)(1), and by adding the
provision for accepting automatically
disengaged locking systems as an
option. The language in proposed
§ 23.679(a)(2) to require the control
surface to be locked so the pilot receives
an unmistakable warning at the start of
the takeoff if the locks have not been
removed is retained as § 23.679(b). The
unmistakable warning required by this
paragraph may be a tactile warning that
the pilot receives by lbe feel of the
controls. Finally, proposed § 23.679(b)
is retained as paregraph (c).

The FAA has determined that these
changes are not substantive and will
clarify this requirement by providing
relief from the provisions identified by
the commenters. The FAA adopts

§ 23.679 with the changes discussed
above.

Proposo/56
The FAA proposed to revise § 23.729,

paragraphs (0(1) and (f)(2). by changing
the power and flap settings necessary to
warn the pilot that the landing gear is
not fully extended and locked.

The FAA received two comments on
this proppsal from the ]AA and the
ALPA. The ALPA strongly supported
the proposed change.

The ]AA generally agrees with the
proposal. However, the]AA notes that
these requirements are liable to produce
nuisance warnings when the throttles
are closed for descent from a high
altitude or when one throttle is pulled
back following an engine failure. The
]AA suggests that the FAA consider an
approach for part 23 gear warning
requirements similar to the approaches
proposed for part 25 in Notice No. 89
20 (54 FR 34116, August 17, 1989).

The revision of the landing gear
warning requirements proposed for part
25 is beyond the scope of this
rulemaking. While no action will be
taken on this suggestion now,. the FAA
will consider this suggestion for future
rulemaking.

Nuisance warnings concern the FAA,
and the language changes proposed in
the NPRM should reduce them.
Proposed § 23.729(f)(2) would have
required a landing gear warning when
the flaps are extended beyond the
approach setting. That change would
eliminate the nuisance warnings
occurring when flaps are set "to" the
approach flap position. Subsequent to
the issuance of the notice it has come to
FAA attention that many airplanes have
more than one approach flap setting and
that the proposal would be unclear as to
which approach flap setting should be
used as the threshold for the gear
warning. Also, if the lower approach
flap setting is used, nuisance warnings
could occur because that setting is also
frequently used for takeoff flaps. To
clarify this requirement, the proposal
has been revised to require the gear
warning wh~n the flaps &"'8 extended
beyond the maximum approach flap
position. The FAA adopts § 23.729 with
the changes discussed above.

Proposol57
The FAA proposed to remove

§ 23.731(a). which contains a
requirement that each main and nose
wheel must be approved. Since there is
a basic requirement to approve the
complete airplane, including all
components, parts, and appliances,
§ 23.731(a) is unnecessary. No
comments.were received on this,

proposal, and the FAA adopts § 23.731,
as proposed.

Proposo/58

The FAA proposed to remove the
current § 23.733 reference to the tire
rating assigned by the Tire and Rim
Association. This would be
accomplished by:

1. Stating that tire ratings must be
approved.

2. Requiring that static and dynamic
ratings be established.

3. Defining the conditions where
those ratings are to be used.

The FAA received comments on this
proposal from tbe GAMA and the ]AA.
The ]AA asks the FAA to explain the
undiscussed change in the drag reaction
from 0.21 W to 0.31 W.

At least one publication of part 23
regulations contains a typing error that
gave this reaction as 0.21W. The FAA
has reviewed the history of this
requirement and verified that the value
of 0.31 W that is in § 23.733(a)(2). as
published in the Code of Federal
Regulations, is correct.
. Tbe GAMA questions the removal of

the reference to the Tire and Rim
Association and recommends its
retention. In the NPRM, the FAA
identifies the existence of other
organizations whose appropriate rating
also would be considered. The FAA
adopts § 23.733 as proposed.

Proposol59

The FAA proposed to remove the first
sentence of § 23.737 that states that each
ski must be approved. Since the only
commenter, the JAA, agrees with the
proposed change, the FAA adopts
§ 23.737 as proposed.

Proposal 60

The FAA proposed to revise § 23.751
to clarify the buoyancy requilements for .
the main floats of seaplanes. Since the
only commenter, the JAA .. agrees with
the proposed change, the FAA adopts
§ 23.751 as proposed.

Proposo161

The FAA proposed to remove the
words "must be approved" from the

. main. floats design requirements 1

§ 23.753. Since the only commenter, the
]AA, agrees with the proposed change,
the FAA adopts § 23.753 without
change.

Proposo/62

The FAA proposed to add wording to
the hull requirements for seaplanes in
§ 23.755 to clarify that airplanes must be
kept afloat without capsizing. Since the
only commenter, the ]AA, agrees with
the proposed change, the FAA adopts
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§ 23.7S5(a). introductory text. as
proposed.

Proposal 63

The FAA proposed to revise the
§ 23.773 requirements for the pilot
compartment view to address the
environment expected in all the
operations requested for certification.

The JAA states that it will consider
this change for JAR 23 but that it
proposes to retain present paragraph (h)
relating to night flight tests. The GA.'v1A
contends that the words "must be
shown in all operations for which
certification is requested," could be
interpreted to mean that the same view
must be provided for all operations.

The FAA does not egree with the
GAMA interpretation. Section 23.773 (a)
and (a)(l) requires the pilot
compartment view to be sufficiently
extensive, clear. and wtdlstorted to
allow the pilot to perform the various
functions identified in this proposal.
The word "sufficiently" is included
because the FAA recognizes that the
view needed for ODe operation may
differ from the view needed for another.
Tha intant is also shown by the words
"sufficiently large" used in § 23.773(h).
The FAA adopts § 23.773 as proposed.

Proposo164

Tha JAA proposed to clarify the
§ 23.775 criteria to be used for
determining the cleared windshield area
that is necessary to ensure safe
operation for icing conditions. The
proposed new § 23.775 would require
that a probable single failure of a'
transparency heating system may not
adversely affact the integrity of the
airplane cabin. Tha FAA received
comments on this proposal from the
GAMA and the JAA.

The lAA dl'es not find the proposal
for § 23.775(f) acceptable for inclusion
into JAR 23. The JAA does not provide
any suggested changes.

In reviewing this comment, the FAA
notes that the proposal for § 23.773
identifies the need for a clear and
undistorted view for these same four
operations and the ability to "perform
any maneuver within the operating
limitations of the airplane." If the
airplane is approved for operation in
known or forecast icing conditions, the
requirements of § 23.773 will be
applicable. Section 23.775(f) should be
the same as § 23.773. Accordingly,
§ 23.775(f) is revised to be the same as
§23.773.

The JAA also helieves that
transparency heating systems, covered
hy proposed § 23.775(g). should be
certificated under the principles of
§ 23.1309. The FAA notes that §23.1309

epplies to all systems, as defined by
§ 23.1309(f). and would apply to
transparency heating systems. The
provisions of the proposal for
§ 23.775(g) identify specific hazards that
could occur. These "Pacific hazards
would have catastrophic consequences
and must be avoided through the use of
appropriate designs.

The other commenter, GAMA, notes
that its comments on proposal 63 also
apply to this proposal to clarify criteria
for determining cleared windshield
areas. The FAA addresses the concern
about the amount of cleared windshield
under proposal 63. The response is also
epplicable to the cleared area needed for
'the operations identified in this
proposal. The FAA adopts § 23.775 with
the change discussed above.

Proposal 65

The FAA proposed that § 23.851 be
revised to require a hand fire
extinguisher to be located in the pilot's
compartment of all airplane categories.
This proposal would also add minimum
standards for hand held fire
extinguishers. The FAA received
comments on this proposalliym the
JAA and the GAMA.

One commenter, JAA. believes the
requirements in current § 23.851,

_paragraphs la) and (h), is more
appropriate for the operating rules.

The FAA does not agree with this
commenter's position. It is incorrect to
allow an airplane to he certificated and
not include the equipment required for
the airplane to be placed in operation.
When this occurs, the new owner!
operator must then install the required
equipment. Such an installation would
not only need to meet the operating
rules but also would need to meet the
requirements of §§ 23.851 and
23.561(h){3). Because the operator may
not have the structural design data for
the airplane, finding a suitable location
to install a fire extinguisher meeting the
load factors of § 23.561 could he
difficult. Such installations are more
easily accomplished hy ilie airframe
manufacturer. The requirements of
current § 23.851(a) and (h) will he
retained.
. The JAA also notes that proposed
§ 23.851(c){2) does not ban
extinguishers that use toxic agents. The
JAA believes that such agents should be
banned. The FAA does not agree with
this position. The first consideration in
evaluating the use of a hand fire
extinguisher is its effectiveness in
putting out any in-flight fire. If the best
agent for the type of fire that may occur
causes toxic gas. the concentration of
that gas that would result from a
completely discharged extinguisher and

its hazard to the occupants must be
evaluated. If the concentration would be
hazardous, it may still be possible to use
the extinguisher if the gas can be vented
from the area in a short time. and if
there would be no adverse affect upon
the occupants. To ban such fire
extinguishers could lower the level of
safety of the airplane by reducing the
chance the in-flight fires can be
extinguished. The FAA plans no action
to ban the use of such fire extinguishing
agents at this time.

Tbe other commenter, GAMA,
believes the proposal for § 23.851(a),
requiring a hand fire extinguisher to be
located conveniently in the pilot's
compartment, is too restrictive. The
GAMA points out that the pilot's
compartment is usually sman. therefore,
it is frequently difficult to find suitable
space for a fire extinguisher. The GAMA
recommends revising § 23.851(a) to
read. "There must be at least one hand
fire extinguisher located within easy
access of the pilot while seated."

The FAA agrees that the
recommended revision would require
the same pilot access to the fire
extinguisher as intended by the
proposal. Because this revision allows .
the fire extinguisher to be located in the
cahin, where the pilot can reach it, it
could be confused with the extinguisher
reqnired for the cabin. To identify the
applicable extinguisher, the proposal is
revised to read, "There must he at least
one hand fire extinguisher for use in the
pilot compartment that is located within
easy access of the pilot while seated."

The GAMA also recommends that the
FAA develop more explicit guidance
criteria concerning the acceptable size,
agent. etc., than is now contained in the
operating rules in §91.513. The FAA
agrees that beUer guidance needs to be
developed, and will consider future
advisory material to develop such
guidance.

The FAA observes that § 91.513(c)(3)
requires at least one hand fire
extinguisher located in the passenger
compartment of each airplane
accommodating more than six
passengers. Accordingly, this operating
rule and the NPRM are not compatible.
If the requirements in the notice were
adopted as proposed. normal category
airplanes that accommodate more than
six passengers could be certificated
without a passenger compartment fire
extinguisher. Then, operators of those
airplanes would he required to have 811
extinguisher installed.

The FAA discussed, in the NPRM, the
burden that would fall on the operator
if that operator needed to install a new
fire extinguisher that also muslmeet
other current airworthiness
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requirements. For consistency with .
§ 91-513(c)(3), the final rule § 23.851 has
been revised to require a fire
extinguisher in the cabin of airplanes
that accommodate more than six.
passengers, The FAA adopts § 23,851
with the changes discussed above.

Proposol66
The FAA proposed to clarify the

existing requirement of § 23.865 by
excluding those portions of the engine
mount certificated with the engine and
by addressing the allowable damage
expected on engine isolat'ors. Since the
only commenter, JAA, agrees with this
proposal, the FAA adopts § 23.685 as
proposed.

Proposol67
The FAA proposed a change to

§ 23.1507 to establish an operating
maneuvering speed (Va) different from
the design maneuvering speed (VA)
estahlished hy § 23,335(c), Va is the
maximum speed where. at any given
weight, the pilnt may apply full control
excursion without exceeding the design
limit load factor.

The one commenter, the JAA, believes
that this new concept of Vo needs
further discussion. The JAA also notes
that, while proposed § 23.1507(a),
establishing an operating limitation, is
correctly located, § 23.1507(b), which
defines Va, should be moved to become
§ 23.335(d) while retaining the existing
definition of VA, design maneuvering
speed, at § 23.335(c).

The FAA disagrees with moving the
Va definition to § 23.335, since it would
put an operational definition in the
design section of part 23. The Va
definition in §'23,1507 is consistent
with the requirements of § § 23.1505 and
23.1511, namely, that the relationships
between "operating" speeds and
"design" speeds are established. The
comment has caused the FAA to
reexamine and reword proposed
§ 23.1507. The revised wording deletes
the definitions of computed stall speed
(Vs) and the limit maneuvering load
factor (n) and utilizes those already
contained in § 23,335. The final rule
section heading includes the word
"operating" to maintain a distinction
from the design maneuvering speed of
§ 23.335. The FAA adopts § 23.1507
with the change discussed above.

Proposol58
The FAA proposed to add a new

§ 23.1516 that establishes an intentional
one-~ngine-inoperativespeed for pilot
training.

The one commenter, the JAA, refers to
its comments on proposed § 23.149. The
FAA agrees that VSSE should not be

established as a limitation; therefore, it
deletes the proposed § 23.1516.

Proposol69

The FAA proposed to change
§ 23.1521 to ensure that powerp!ant
limitations established for airplane
certification do not exceed those
established during the certification of
the engine or the propeller, and are in
accord with limitations used in
determining compliance with this part.

The ODe commenter on this proposal.
JAA, notes that examples from FAA
experience would be useful in the
preparation of interpretations. The
FAA's principal experience involves
derated engines and some
turbopropeller engine installations that
have a higher maximum power at cruise
than at takeoff, The FAA adopts
§ 23.1521 as proposed.

Proposol70

The FAA proposed to add a new
§ 23.1522 that specifies auxiliary power
unit (APU) limitations in the operating
limitation section of the AFM.

The one commenter, JAA, believes
that, without requirements addressing
APU's in subpart E of part 23, the
introduction of this proposal on
operating limitations is premature.

The FAA points out that APU's have
been addressed in § 23.901 as amended
in Small Airplane Airworthiness
Review Program Amendment No.3,
Amendment 23-43 (58 FR 18958, April

.9,1993). The FAA adopts § 23.1522 as
proposed.

Proposol71

The FAA proposed to change
§ 23.1525 to clarify the existing rule
which is vague and brief, by requiring
the estahlishment and inclusion of
kinds of operations authorized in the
AFM, as specified by § 23.1583(h).

The one commenter, JAA, notes that
existing § 23.1525 and proposed JAR
23.1525 are statements rather than
requirements. The JAA believes that
what is needed is a requirement that
establishes the kinds of operations
authorized and the resulting airplane
operational limitations. The JAA
suggests a slightly modified version of
proposed JAR 23.1525, as follows: "The
kinds of operation authorized (such as
VFR, IFR, day or night) and the
meteorological conditions (such as
icing) and tha category in which the
aeroplane is eligible for certification,
appropriate to the installed equipment,
must be estahlished." The JAA believes
that the requirement to furnish this
information in the AFM helongs in
§ 23.1583(h) and that a cross-reference,

as proposed in § 23,1525, is
unnecessary .

The FAA concurs with the JAA's
comment and the final rule language is
changed to closely follow the JAA's
suggested version. The FAA adopts
§ 23.1525 with the change discussed
above.

Proposol72
The FAA proposed to change

§ 23.1527 to clarify that the maximum
operating altitude allowed for any part
23 airplane must be established based
on those limitations determined by
flight, structural, powerplant,
functional, or equipment characteristics.

The one commenter, JAA, suggests
reversing the order of § 23,1527(a) and
(b) for clarity. The FAA concurs and
adopts § 23.1527 with this change,

Proposol73
The FAA proposed to change

§ 23.1545 by deleting current paragraph
§ 23,1545(b)(6) which requires a red
radial mark on the airspeed indicator.
This mark i<lentifies the minimum
control speed with the critical engine
inoperative, VMC, on multiengine
airplanes.

The one commenter on this proposal,
JAA, states that the red radial line on
the airspeed indicator at VMC offers
useful guidance to the pilot for this class
of airplane and should be retained.

For the reasons given by the JAA, the
FAA agrees that the red radial should be
retained. The proposed amendment to
§ 23,1545 is withdrawn.

Proposal 74 ,

The FAA proposed to change
§ 23.1549 to expand the current
powerplant instrument requirements to
include auxiliary power units (APU),

The one comment from JAA on this
proposed change refers to the JAA's
comments on proposed changes to
§ 23.1522 in which the JAA opposed
referencing APU in the absence of
requirements addressing APU in subpart
C.

As previously stated, since the Small
Airplane Airworthiness Review Program
Amendment No.3, Amendment 23-43
(58 FR 18958, April 9, 1993) addresses
APU, § 23.1549 is adopted as proposed. '

Proposol75

The FAA proposed to change
§ 23.1557 to clarify the marking
requirements for filler openings and to
require a marking for the coolant filler
opening similar to the requirements for

• fuel and oiL The FAA also proposed
deleting § 23,1557(0 becausa the AFM
and fuel quantity indicator provide this
information to the pilot.
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(hl Kinds of operation. A Hst of the kinds
of operation to which the aeroplane is
limited under 23.1525 for which approval
has been given:'

If the FAA retains proposed § 23.1583 as
proposed, the lAA suggests replacing "is
requested" with "has been given." The
JAA elso notes the need to identify the
required operetional status of installed
equipment, where this may affect
operation limitations, will be propaseq
as an extension to JAR 23.1583(i),

The GAMA states that "The last
sentence of proposed § 23.1583(h) is
confusing and subject to multiple
interpretations. Certain equipment. such
as deicing equipment, might be
appropriately included in a listing that
affects operating limitations (flight into
known icing in this example) but,
reference to the kinds of operation for
whicb approval is requested may lead to
confusion and continue the argument
thet has heen going on for more than ten

• years with respect to minimum
equipment lists versus what is required
(required equipment lists) for a

asymmetric fuel load are not
emphasized. The effects of leteral fuel
imbalance are not usually addressed
although the latersl center of gravity
limits must he furnished in the AFM.

The FAA received comments on this
proposal from the GAMA and the lAA.
The commenters on the proposal for
§ 23.149, which would establish a safe,
intentional. one-engine-inoperative
speed, VSSE, as a limitation in § 23.1583.
oppose the inclusion of VSSE in
§ 23.1583(a)(2). In response to these
comments. the FAA agrees that this
speed should not be established as a
limitation and VSSE is removed from
§ 23.1583(a)(2). Revisions to § § 23.149
and 23.1585 require manufacturers to
determine 8 safe one-engine-inoperative
speed and provide this information in
theAFM.

The lAA also notes that the words "of
each airplane" in the introductory
statement are not necessary and should
be removed. The FAA concurs. While
reviewing comments on § 23.1583(a)(2),
the FAA noted that since VA is removed
as an eirspeed limitation in §23.1507,
VA should also be removed from
§ 23.1583(a)(2).

The lAA states that, heving
established the kinds of operation
authorized under § 23.1525 (VFR, IFR,
day, night, and others), § 23,1583(h) is
merely to require that this information
be made available in the AFM. The JAA
suggests words based on JAR 23.1583. as
follows:

"The Aeroplane Flight Manual must
contain:

The one commenter. JAA. concurs
with the proposed changes, except that
the JAA believes that § 23.1557(c)(2),
which contains marking requirements
for oil filter openings, should end with
tha words "and the pennissible oil
designations." While the FAA agrees,
after further review. the FAA has
determined that, as with fuel filler
marking, the oil filler marking should
permit reference to the AFM as an
alternative. The proposed §23.1557 is
adopted with the change discussed
"above.

Proposal 76

The FAA proposed to change
§ 23.1563{a) by substituting Vo for VA in
conjunction with the change to
§ 23.1507.

The one commenter. JAA, states that
Vo should be further considered later, in
the light of discussions on proposed
§ 23.1507. The concept of Vo was
discussed under proposal 67 relating to
§ 23.1507, and for the reasons stated
there the FAA adopts § 23.1563(a) as
proposed.

Proposal 77

The FAA proposed to change
§ 23.1581(0 to establish a new
requirement for providing a means to
record updates to the AFM.

The FAA received comments on this
proposal from the ALPA and lAA. The
ALPA strongly supports the proposed
change.

The lAA egrees with a requirement for
a means of recording the amendment

, status of the AFM. but believes that a •
"log of revisions" is only onB acceptable
means of compliance and that 8 list of
effective pages is 'equally acceptable,

The FAA agrees with the commentsr
and has determined that the rule text
permits the suggested alternative. A
change in the heading to read
"Revisions and amendments" clarifies
this point. The proposed § 23.1581(0 is
adopted with the change discussed
above.

Proposal 78

The FAA proposed an introductory
sentence t~ § 23.1583. During the type
certification process. there are
limitations required other than those
specified by this section. The FAA
proposed to expand § 23.1583(h) to
identify the kinds of operation that were
type certificated, such es icing. Also, the
section was proposed to be revised to
identify installed equipment that must
be operable for aircraft operation in
icing conditions. The NPRM also
proposed a new § 23.1583(m). Although
§23.1523, Loed distribution limits,
generally covers it, the effects of an

• • • • •

particular operation. Most operators of
port 23 airplanes. including operators of
single~enginepersonal use airplane,
have traditionally equipped their
airplanes according to their personal
operational requirements and
preferences. This will become even
more true in the near future as alternate
sale source navigational systems are
approved. The proposed wording of the
last sentence of paragraph 23.1583(h)
appears to require that a detailed
minimum equipment list be included in
the limitations section of the AFM. This
in tum requires a supplemental type
certificate for any variation from the
manufacturer's standard installed
equipment list. Such e list might well he
appropriate as a 'required' equipment
list for various kinds of operations and
may be interpreted to provide
operational authority for such
operations. However, it is more likely
that it will perpetuate the confusion of
what must be operative and what may 
be inoperative during a particular flight.
This item needs further review."

The FAA agrees that reference in
§ 23.1583(h) to the kinds of operation
within § 23.1525 is eppropriate instead
of repeating examples of kinds of
operations. This change and the other
change suggested by the lAA ere made
in the final § 23.1583(h).

The FAA does not agree with the
GAMA that the last sentence in
§ 23.1583(h) is confusing and suhject to
multiple interpretation. A Kind of
Equipment List (KOEL) has heen part of
the limitations for many years. A
Minimum Equipment List (MEL) is an
operational requirement covered by part
91 and the relationship between a KOEL
and an MEL is well established and in
use by the public.

Except for editoriel changes,
suggested by the jAA, and minor
clarifying editariel changes § 23.1583(h)
is adopted as proposed.

Proposal 79
The FAA proposed to change

§ 23,1585 to revise flight procedures and
scheduled speeds that are essential for
the safe operation of the airplane and
the achievement of the scheduled
performance. Additionally, the
procedures for starting engines in flight
are considered necessary for all multi
engine airplanes; therefore, the FAA
proposed to eliminate the reference to
commuter category- and to turbine
engines.

The FAA received comments on this
proposal from the IAA and the eAA-UK.
The CAA-UK comment eddresses
conference proposals that the FAA
rejected and, as previously stated, this
preamble does not address comments on
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rejected conference proposals. The JAA
notes that the proposed .changes align
closely with JAR 23.

The JAA believes that GAMA
Specification No.1 is acceptable and
fears that certain of the proposed
changes mey conflict with it. The FAA
recognizes that GAMA Specification No.
1 may need to be revised. .

Also, the JAA states that it is "unclear
from what the operating procedures
'must be '" '" '* segregated'·" in the
AFM.

With the addition of abnormal
procedures to normal and emergency
procedures covered under the present
rule, the FAA's intent is that the AFM
be organized 50 that abnormal
procedures are clearly separated from
normal procedures, etc.

The JAA notes that procedures for
maintaining and recovering control
following engine failure above or below
VMC are still required in spite of the
NPRM explanation that these are within
the scope of basic airmanship The FAA
concurs with the JAA that the
explanation in the NPRM shows that
recovering of control above and below
VMC is within the scope of basic
airmanship These procedures were
inadvertently left in the text of the
proposed rule as § 23.1585(c)(5);
therefore, proposed paragraph (c)(5) is
omitted from the final rule.

The JAA states' "In spite of the
explanation, FAR 23.1585(d) through (g)
appear to remain unchanged although
(0, nol required for JAR 23, requires for
all aeroplanes that a restart envelope
must be established. In § 23.1585,
however, the operating procedures for
restarting of the engine(s) must be
furnished for multi·engined aeroplanes
only This inconsistency willleed to
confusion."

The JAA comment on § 23.1585(d)
through (g) indicates that lhe text of the
NPRM explanation may have been
misunderstood. The NPRM explanation
noted that non-flight items were
considered for the NPRM but not
addressed as the NPRM was aimed at
flight items, Thus, the FAA did not
intend to change § 23.1585(d) through
(g). .

The FAA does not understand the
JAA's reference to § 23.1585<0 wilh .
respect to an engine restart envelope for
all airplanes, since § 23.1585<0 concerns
unusable fuel and indicator marking. '
Nor does the FAA understand the
inconsistency suggested by the JAA
since the proposed restart procedures
are in paragraph (c) which only applies
to multiengine airplanes.

In response to comments on proposed
§ 23.235, as discussed under that
section, the FAA is amending

§ 23.1585(a) to add a requirement for
seaplane handling procedures and
demonstrated wave height.

Also as discussed in proposal 12, the
FAA decided that VSSE should not be a
limitation; therefore, a new
§ 23.1585(c)(6) is added to require that
VSSE be furnished to the pilot in the
AFM. The FAA adopts § 23.1585 with
the changes discussed above.

Proposal 80

The FAA proposed to reorganize and
simplify § 23.1587, which specifies the
performance information that must be
provided in the AFM.

The one commenter, JAA. slates that
while the proposed changes move
considerably towards the proposed text
of JAR 23.1587, the JAA has already
decided that "the calculaled
approximate effect" on performance of
altitude and temperature is
unacceptable.

The JAA states that the maximum
temperature at which compliance with
tl;te cooling requirements has been
shown is wrongly located in the AFM
and that it should appear as a limitation
in § 23.1521(e). as in proposed JAR 23.
Unlike proposed JAR 23.1587, the JAA
notes that there is no proposal to
address the effect of factored winds.
runway slope, or grass surfaces on
takeoff and landing distances or to
schedule a flight-over-water speed. The
1AA believes data are necessary for
meaningful compliance with even the
simplest performance operating rules.

Since ane of these itams we-re
proposed in the NPRM, it is
inappropriate for the FAA to include
them in the linal rule and the proposed
§ 23.1587 is adopted as proposed.

Proposol81

The FAA proposed to amend
§ 23.1589(a) to publish the weight and
location of each item of equipment that
can be easily removed, relocated, or
replaced.

Since the only comment received,
from the JAA, agrees with the proposed
change, the FAA adopts § 23.1589, as
proposed.

Proposal 82

The FAA proposed to amend
appendix D by adding a new paragraph
(cl. which supports a new requirement
in § 23.479(c) concerning dynamic
spring·back of the landing gear.

Since the only comment received.
from the )AA, agrees with the proposed
change, appendix D is adopted as
proposed.

Propasel83 .

The FAA proposed to add a new
appendix H thaI supports amended
§ 23.521-

Since the only cemment recelved,
from the JAA, agrees with the proposed
change. appendix H is adopted as
proposed.

Turbojet Engines

While not proposing any rule change
in the NPRM, the FAA requested and
received comments about changIng part
23 to allow the use of turbojet engines
on commuter category airplanes
Comments were received from the
ALPA and from the JAA The ALPA
opposes the use of turbojet engines and
believes that the certification of turbOJet"
airplanes should remain under part 25
requirements.

The JAA states that since baSIC FARI
JAR 23 includes turbojets, ('there IS no
fundamental reason for excluding them
from commuter category" airplanes. The
JAA believes that turbojets provide
enhanced reliability compared to
reciprocating engines. The JAA also
believes that turbojet engines provide
better airplane handling characteristics,
with one engine inoperative, than any
propeller driven airplane (reciprocating
or turbine engine powered) The JAA
recognizes that part 23 is Intended to
prOVIde a simplified airworthiness code
appropriate to simple airplane deSigns.
The JAA recognizes that the use of
turbojet engines has the potentIal to
convey a performance ~apablJity
involving design complexitIes not
envisioned in formulatmg FAR 23. The
JAA states that it is not opposed to the
use of turbojet engines on airplanes
certificated to commuter category
requirements, subject to a review of
requirements related to a higher
performance capability (speed and
altilude).

Performance Limitations Based on .
Weight, Altitude and Temperature
(WAT)

While not proposing any rule change
in the NPRM, the FAA requested
comment on the need for WAT crHena,
as information or as a limitatlOn on
piston·powered twin-engine part 23
airplanes. It also requested comments
about WAT criteria on turbine~powered

twin·engino part 23 airplanes.
specifically during takeoff and landing
The FAA received comments from the
JAA, the GAMA, and the ALPA. The
ALPA supports the requirement that
WAT information be furnished during
the certification process. The ALPA
cites the variety of operational uses,
including scheduled air carrier and
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regional airline service, and the need for
Hone level" of safety as justification.
The GAMA "helieves that WAT
information is useful but certainly not
the only way to present operating data
for any airplane" and that making WAT
criteria an airplane or operating
limitation for part 23 airplanes is "an
unnecessary and unjustified expansion
or redirection of operating criteria." The
JAA generally supports the use of WAT
criteria for part 23 airplane
certifications. The JAA helieves that the
chance of 8 single·engine failure on any
airplane is high. Also, theJAA warns
that safety considerations include
airplane occupants and personnel on
the ground. According to the JAA,
transport category airplanes do this by
limiting the operation of the airplane.
Beyond the point where takeoff can be
rejected, one-engina-inoperative climb
must guarantee obstacle clearance. The
JAA recognizes the need for generally
similar requirements for commuter
category airplanes.

The JAA believes that a continued
flight capability would preclude the
operation of single-engine airplanes.
Also, the JAA believes that airplane size
and stall speed provide characteristics
that permit safe landings.

The JAA points out that between the
two extremes within present part 23
(from single-engine airplanes to
commuter category airplanes) lie the
light twin-engine reciprocating end
turbine engine airplanes, ranging frQm
four to nine seats !ad 4,000 to 12,500
pounds. The jAA notes that, for these
types of airplanes, it would be
burdensome to require compliance with
full net flight path obstacle clearance. In
the JAA's opinion, e safe forced landing
becomes less satisfactory with increased
takeoff weight, involving longer
stopping distances even for the same
landing speed. The JAA notes that twin
engine airplanes have other significant
adverse characteristics compared to
single-engine airplanes. First, an engine
failure is twice as probable, second,
asymmetric power demands immediate
pilot action. I

The JAA also points out that the
inability to continue flight with one
engine inoperative creates the following
situation' The chance of a second engine
failure is increased; B suitable site for an
emergency landing is reduced; and the
pilot resists the inevitahle forced
landing and tries to meintain flight.
Training, under more favorabla
conditions, may have taught the pilot to
expect success in these situations. In
unfavorable conditions. attempts to
maintain flight lead to loss of airspeed
at high asymmetric power and,

commonly, loss of directional control
that results in a stall/spin accident.

The JAA advocates certification and
operations criteria for multiengine
airplanes that blend the performance
requirements for a single-engine
airplane and a transport category
airplane. The JAA believes that the .
requirements accept a limited period for
risk just hefore and just efter liftoff
where engine failure may not be fully
accounted for. The JAA believes that the
epplication of WAT limits clearly
accounts for actual conditions, although
the climb gradient requirements are
lower than those of FAR/JAR 25.

The JAA recommends using
compensating operational criteria. like
transport category eirplanes use, for the
lower performance commuter category
eirplanes. Cockpit visibility and a
reasonable maximum speed provide
edequate compensation for takeoff so
the pilot can see and avoid obst,acles as
the airplane returns for landing. The
JAA does not prnpose a distinction
between reciprocating and turbine
engines. Where applicehle. the WAT
criteria should he imposed, in the JAA'.
opinion. es limitations through the
Airplane Flight Manual (AFM).

The JAA does not believe that such
proposals would involve costs
disproportionate to the henefits. The
JAA suggests that the comment from the
airworthiness conference. that such
criteria would Heliminate the
certification of an ent.i.re class of
airplanes," is an exaggeration. The
proposals are achievable, in the JAA's
view, by typical modern light twin
engine airplanes with realistic payloads.
particularly the more significant
executive!air taxi airplanes. It is the
JAA's opinion that adopting this
concept would instill a greater
awareness of performance consideration
in pilots from an early stage of their
training.

The JAA also helieves that the climh
and handling qualities requirements of
present §§ 23.65 and 23 67 are illogical
and unreasonahle. The jAA
recommends using WAT criterie.'so it
epplies equally to all airplane
operations. because it offers improved
airplane capability. •

The JAA points out that the
manufacturers of "WAT type" airplanes
routinely determine performance under
e wide range of conditions. The JAA
also notes that flight manuals produced
to the widely accepted General Aviation
Manufacturers Association (GAMA)
specification already contain .
performance data beyond the minimum
requirements of part 23. Additional
testing or scheduled date create no
additionel costs in the JAA's opinion,

The JAA notes that present draft JAR 23
epplies WAT limits only to piston
engine airplanes ahove 6,000 pounds
and turbine-engine airplanes and thet it
has been proposed to the JAR
Operations Group that WAT limits be
applied to all JAR 23 airplanes in
commercial operation.

Regulatory Evaluation Summary
This section summarizes the full

regulatory evaluation prepared by the
FAA that provides detailed estimates of
the eGonomic consequences of this
regulatory action. This summary and lb.e
full evaluation quantify, to the extent
practicable, estimates of the costs and
benefits to the private sector,
consumers. and Federal, State, and local
governments.

Executive Order 12291, dated
Fehruary 17, 1981. directs Federal
agencies to promulgate new regulations
or to modify existing regulations only if
potential benefits to soc.iety outweigh
potential costs for each regulatory
change. The order also requires the
preparation of a Regulatory Impact
Analysis of an "major" rules except
those responding to emergency
situations or other narrowly-defined
exigencies. A Hooajor" rule is one that is
likely to have an annual impact on the
economy of $100 million or more, to
have a major increase in consumer
costs, or to have a significant adverse
effect on competition.

The FAA has determined that this
rule is not major as defined in the
Executive Order. This section contains a
summary of the regulatory evaluation, a
regulatory flexibility determination es
required by the 1980 Regulatory
Flexibility Act, and an international
trade impact assessment. The complete
regulatory evaluation. which contains
more detailed economic information
than this summary provides, is available
in the docket.

Cost-Benefit Analysis

Costs
Of the rule's 79 amendments, only six

will result in more than negligihle costs
of compliance for airplane
manufacturers. Each of these six
amendments requires additional testing
or analysis, costing about $5.800 per
airplane certification. One of the
amendments, § 23.851, also requires a
fire extinguisher in en part 23 eirplanes
that are produced under future
certifications. Other regulations already
require fire extinguishers in airplanes
with greater than six passengers and in
commuter airplanes. For purposes of
estimating the cost of this requirement,
the FAA assumes a worst case scenario

•
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under which all future part 23
certifications will involve airplanes
with six or fewer passengers. The FAA
estimates that a lire extinguisher and a
suitable bracket cost $40.

The FAA assumes that an average of
five airplanes will be certllied under
part 23 each year during the period of
analysis from 1993-2012. Based on
discussions with industry, the FAA also
assumes that, during the first year
following certification, 60 airplanes will
be produced per certification. In the
second, third, and fourth years
following certllication, 120 airplanes
per year are assumed to be produced. In
the fifth and subsequent years, 100
airplanes per year are assunied to be
produced. Based on this assumption,
the costs of the rule over the 20-year
period of analysis total $3.1 million
($1.5 million discounted) or about $48
per airplane produced.

Benefits

The benefits of the rule are two-fold.
First, the rule is expected to enhance
safety. An examination of accidents that
might have heen prevented by this rule
include those involving control locks
that were not removed prior to flight
(seven accidents over a five-year period
with five fatalities. t1ree airplanes
destroyed, and four substantially
damaged) and multiengine staIIJspin
eccidents (four accidents over eight
years, resulting in nine fatalities and all
airplanes destroyed). Had those
accidents been avoided by the rule, the
benefits would be $5.4 million per year.

Other safety benefits will be realized
from the rule. The requirement to
demonstrate 1.5g pitch maneuver
capability will ensure thet a pilot can
make 30-dagree banked turns and slow
down from potential overspeed
conditions without encountering low
speed buffeting. Determination of spin
up and spring-beck loads will ensure
.that landing gear fore and aft drag loads,
which sHect both landing gear and wing
slrangUl, will be considered in the
design of new part 23 airplanes. The
requirement thet airplanes be free from
flutter will ensure that this dangerous
phenomenon does not occur. even after
fatigue failure. The rule also requires
that additional information about
procedures, speeds, and configurations.
for a glide following an engine failure
for single-engine airplanes and
procedures for restarting engines in
flight for multiengine airplanes be .
included in the airplane flight manual.
This information can lessen the
consequencea of emergency landings
efter engine failures. Although the FAA
has not quantified the benefits of these

requirements, the benefits exceed the
generally minor costs.

There were 108 recorded accidents
that occurred from January 1989
through April 1991 in which there was
lire efter impact. Although the number
of fatalities and injuries in these
accidents that could have been avoided
cannot be determined, it is likely that
the presence of a lire extinguisher could
have mitigated the consequences in at
least some of these Iires.

Less than $194,000 in average annual
accident losses needs to be averted
annually to render this rule cost
beneficial. For those controraystem lock
and multiengine stall/spin accidents
that could heve been prevented or
mitigated by the provisions of this rule.
the annual losses averaged $5.4 million.
This exceeds the $194,000 threshold
value, thus, the rule is cost-beneficial. In
eddition, the avoidance of fatalities
because of the presence of lire
extinguisbers in affected airplanes will
further increase the benefits. Finally,
other requirements, such as those
discussed ebove, will provide edditional
safety benefits.

Another valuable additional benefit of
this rule is that it comports to a large
extent with international requirements,
particularly the Joint Aviation
Requirements OAR) of the Joint Aviation
Authorities OM). The creation of
common international standards. or
harmonization, will benefit
manufacturers in the U.S. and those In
the countries of the JAA.

The rule modifies certain testing
requirements and allows optional

. evaluations and analysis. This may
result in cost savings. However, the
FAA does not have sufficient
Information to quantify such saving•.

Regnlatory Flexibility Determination
Thetegulatory Flexibility Act of 1980

(RFA) requires Federal agencies to
review rules that may bave a
"significant economic impact on a
substantial number of small entities."
FAA Order 2100.14A, Regulatory
Flexibility Criteria and Guidance,
contains criteria for determining
whether a proposed or existing rule has
a significant economic impact on
substantial number 6f small entities.

The entities thet will ha affected by
this rule are the manufacturers of
airplanes certificated under part 23.
Besed on the Reguiatory Flexibility
Criteria and Guidance, the size
threshold for manufacturers is 15 or
fewer employees and the cost threshold
is $18,200 In 1992 dollars.

Approximately 14 sHeeted
manufacturers are considered to be
small entities. The annual cost of the

rule per certification during peak
production is estimated to be $5.100,
which is substantially less than the cost'
threshold limit cited above. Therefore,
the FAA has determined thet the rule
will not have a significant economic
impact on a substantial number of small
entities.

International Trade Impact Assessment

The rule will have IitUe or no impact
on international trade. Both foreign and
domestic manufacturing seeking type
certllicetion in the United Stetes will be
required to comply with the rule. The
Joint Avistion Authorities OAA) is
Including many of the sections in this
rule to harmonize with U.S. aviation
regulations. It is expected that other
countries will also adopt thesa
requirements.

Federalism Implications

The regulations herein will not have
substantial direct effects on the States,
on the relationship between the national
government and the States, or on the
distribution of power and
responsibilities among the various
levels of government. Therefore, in
accordance with Executive Order 12812,
it is determined that this regulation will
not have sufficient federalism
implications to warrant the preparation
of a Federalism Assessment.

Conclusion .

The FAA is revising the airwortiliness
standards for normal, utility, acrobatic,
and commuter category airplanes as a
result of comments received in reply to
the Small Airplane Alrwortiliness
Review Program Notice No.4 deted June
28, 1990. The notice. which addresses
airfranle and flight itema, was published
as • result of recommendetions
discussad at the Small Airplane
AIrworthiness Review Conference held
on October 22-26, 1984 in SI. Louis,
Missouri. Originally, the proposals
reflected updated safety standards and
advancements in technology while
reducing the regulatory burden for some
requirements and maintaining an
accepteble level of safety.
Harmonizetion with the European Joint
Aviation Authoritie. Joint
Alrwortiline.s Requirements became a
dominant factor at the close of the
extended Notice of Proposed
Rulemsking comment period, December
14, 1990. Considerable effort was
invested to harmonize these
airwortiliness standard. because aircraft
Industry estimates Indicete reduced
overall certification costs. These
airwortiliness standards will continue to
provide adequate levels of safety for
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(d) The performance, as affected hy
engine power or thrust, must be based
on a relative humidity of-

4. Section 23.33 is amended by
revising paragraph (d)(2) to read as
foHows:

§23.33 Propeller .peed .nd pitch limit•.

(3) The limits at whic1l compliance
with eac1l applicable flight requirement
of this subpart is shown.

3. Section 23.25 is amended by
revising paragraph (a)(2)(i) to read as
follows:

(h) The performance data must
correspond to the propulsive power or
thrust available under the particular
ambient atmospheric conditions, the
particular flight condition, and the
relative humidity specified in paragraph
(d) of this section.

•

•

•

•

•

•

•

•

•

•
7. Section 23.65 is amended by

revising paragraph (a) to read as follows:

§23.65 Climb: All engine. operating.
(a) Each airplane must have a steady

angle of climb at sea level of at least 1:12
for landplanes or 1:15 for seaplanes and
amphibians with-

(1) A spead not less than 1.2 Vs l ;

(2) Not more than maximum
continuous power on Bach engine;

(3) The landing gear retracted;
(4) Tht wing flaps in tha takeoff

position; and
(5) The cowl flaps or other maans for

controlling the engine cooling air
supply in the position used in the
cooling tests required by §§ 23.1041
through 23.1047.

8. Section 23.141 is revised to read as
follows:

§23.141 General.
The airplane must meet the

requirements of §§ 23.143 through
23.253 at all practical loading
conditions and operating altitudes for
which certification has been requested,
not excaeding the maximum operating
altitude established under § 23.1527,
and without requiring exceptional
piloting skill, alertness, or strength.

9. Section 23.t43 is amended by
ramoving the word "Diva" in paragraph

(1) 80 percent, at and below standard
tempe.ratmo; and

(2) 34 percent. at and above standard
temperature, plus 50°F.

(3) Between the two temperatures
listed in paragraphs (d)(l) and (d)(2) of
this section, the relative humidity must
vary linearly.
* .. '* * *

6. Section 23.53 is amended by
revising paragraphs (a), (h)(I)(ii), and
(h)(2) to read as follows:

§23.53 Takeoff speeds.
(a) For multiengine normal, utility,

and acrobatic category airplanes, the
rotation speed, Va. may not be less than
VMe determined in accordance with
§·23.149.

(b) '* '* *
(1) '* '* *
(ii) Any lesser speed, not less than 1.2

VSI , that is shown to be safe for
continued flight or land-back, if
applicahle, under all conditions,
including turbulence and complete
failure of the critical engine.

(2) For single-engine airplanes, any
speed, not less than 1.2 VSI , that is
shown to be safe under all conditions,
including turbulence and complete
engine failure.

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

(d)' ••
(2) With the governor inoperative, the

propeller blades at the lowest pos.ible
pitc1l, with takeoff power, the airplane
stationary, and no wind, either:-

(i) A means to limit the maximum
engine speed to 103 percent of the
maximum allowable takeoffr.p.m., 'or

(Ii) For an engine with an approved
Qverspeed. a means to limit the
maximum engine and propeller spead to
not more than the maximum approved
overspeed.

5. Section 23.45 is amendad by
removing paragraph (e), by
redesiguating paragraph (f) as par'l8'aph
(e), by amending the cross-reference in
newly redesignated paragraph (e)(2)
from (f)(3) to (e)(3). by amending the
cross-references in newly redesignated
paragraph (e)(5) introductory text from
(f)(3) and (f)(4) to (a)(3) and (e)(4),
respactively, and by revising paragraphs
(h) and (d) to read as follows:

§ 23.45 General.

§ 23.25 Weight limits.
(8) * * * .
(2) Not less than the weight with
(i) Eac1l seat occupied, assuming a

weight of 170 pounds for eac1l occupant
for normal and commuter category
airplanes, and 190 pounds for utility
and acrobatic category airplanes, excapt
that seats other than pilot saats may be
placarded for a lesser weight; and

(A) Oil at full capacity, and
(B) At least enough fuel for maximum

continuous power operation of at least
30 minutes for day-VFR approved
airplanes and at least 45 minutes for
night-VFR and IFR approved airplanes;
or

PART 23-AIRWORTHINESS
STANDARDS: NORMAL, UTILITY,
ACROBATIC, AND COMMUTER
CATEGORY AIRPLANES

1. The authority citation for part 23
continues to read as follows:

Authority: 49 U.S.C. 1344, 1354(a), 1355,
1421,1423,1425,1428,1429, and 1430: 49
U.S.c. 106(g).

2. Section 23.23 is revised to read as
follows:

§ 23.23 Load distribution limite.
(a) Ranges of weights and centers of

gravity within whic1l tha airplane may
be safely operated must be established.
If a weight and center of gravity
combination is allowable only within
certain lateral load distribution limits
that could be inadvertently exceeded,
these limits must be established for the
corresponding weight and center of
gravity combinations.

(h) The load distribution limits may
not exceed any of the following:

(1) The selected limits;
(2) The limits at whic1l the structure

is proven; or

small airplanes used in both private and
commercial operations.

For the reasons discussed in the
preamble, and based on the findings in
the Regulatory Flexibility Determination
and the International Trade Impact
Analysis, the FAA has determined that
this regulation is not major under
Executive Order 12291. In addition, the
FAA certifies that this regulation will
not have B significant economic impact,
positive or negative. on a substantial
number of small entities under the
criteria of the Regulatory Flexibility Act.
This regulation is considered siguificant
under DOT Regulatory Policies and
Procedures (44 FR 11034; February 26,
1979). A regulatory avaluation of the
regulation, including a Regulatory
Flexibility Determination and
International Trade Impact Aoalysis,
has been placed in the docket. A copy
may be obtained by contacting the
person identifiad under "FOR FURTHER
INFORMATION CONTACT."

List ofSubjecta io 14 CFR Part 23
Aircraft, Air transportation, Aviation

safety, Safety.
Issued in Washington, DC, on July 28,

1993.
Joseph N, Del Baiza,
Acting Administrator.

The Amendment
Accordingly, the Federal Aviation

Admioistration amends 14 CFR part 23
of the Federal Aviation Regulations as·
follows: .
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§23.153 Control during landing•.
It must be possible, while in the

landing configuration, to safely

level within 5 degrees, to make sudden
changes in heading safely in both
directions. This must be shown at 1.4
VSI with heading changes up to 15
degrees (except that the heading chonge
at which the rudder force corresponds
to the limits specified in § 23.143 need
not be exceeded), with th&-

(a) Critical engine inoperative and its
propeller in the minimum drag poSitioDj

(Ii) Remaining engines at ffi8Xlmum
continuous power;

(c) Landing gear
(1) Retracted; and
(2) Extended: and
(d) Flaps in the most favorable climb

position.
12. Section 23.149 is emended by

replacing the word "recovery" in
paragraph (d) with the words "the
maneuver" and by revising paragraphs
(a), (b), and (c). to read as follows:

possible in trim at 1.2 Vso. it must be
possible to maintain approximately
level flight while retracting the flaps as
rapidly as possible with simultaneous
application of not more than maximum
continuous power. Ifgated flap
positions are provided, the airplane may
be retrimmed between each stage of
retraction, and the airplane may
eccelerate to a speed that is 1.1 times
the miniraum steady flight speed
obtained for the flap gate position.

(3) With maximum takeoff powar.
landing gear retracted. flaps in the
takeoff position, and the airplane as
nearly as possible in trim at VVPE.
appropriate to the takeoff flap position,
retract the flaps as rapidly as possible
while maintaining constant speed.

(4) With power off. flaps and landing
gear retracted, and the airplane as nearly
as possihle trim etl.4 Vs, apply takeoff
power rapidly while maintaining the 523.149 Minimum controt apeed.
sarne airspeed. (a) V"'C is the calibrated airspeed at

(5) With power off, landing gear and which, when the critical engine is
flaps extended, and the airplane aa suddenly made inoperative, it is
nearly as possible in trim at 1.4 Vso, possible to maintain control of the
obtain and maintain airspeeds between airplane with that engine still
1.1 Vso and either 1.7 Vso or VPE, Inoperative and then maintain straight
whichever is lower. fIiltht at the sarae speed with an angle

(c) At speedsllbove V...,IMMo and up ofbank of not more than 5 degrees. The
to Vo/Mo, a maneuvering capability of ability to maintain straight IIight at VMC
1.5 g must be demonstrated to provide in a static condition with a bank angle
a margin to recover from upset or of not more than 5 degrees must also be
inadvertent speed increase. demonstrated. The method used to

(d) It must be possible, with a pilot siraulate critical engine failure must
control force of not more than 10 . represent the most critical mode of
pounds, to mambun a speed of not.more powerplant failure, with respect to
than 1.3 Vso. dunng a power-off glide controllability expected in service.
with landing gear.an~ wing flaps. (h) V",c may not exceed 1.2 VSIo
extended. for any weIght of the 81rplane. where VSl is determined at the
up to and including the maximum maximum takeoff weight, with-
welltht... (1) Maximum available takeoff power

(e1 By usmg normal flight and power or thrust on the engines'
controls, except as otherwise noted in (2) The most unfavo";ble center of
paragraphs (e)(l) and (e)(2) of this gravity:
section. it must be possible to establish (3) The airplane trimmed for takeoff;
a zero rate of descent at an attitude (4) The maximum sealevel takeoff
suitable for a controlled landing without weight, or any lesser weight necessary
exceeding the operational and structural to show V",c;
limitations of the airplane, as follows: (5) The airplane in the most critical

(1) For single-engine and multiengine takeoff configuration, with the propeller
airplanes. without the use of the controla in the recommeuded takeoff
priraary longitudinal control system. position and the landing gear retracted;

(2) For multiengine airplanes- and .
(I) Without the use of the primary (6) The airplane airborne and the

directional control: and ground effect negligible.
(ii) If a single failure ofanyone (c) A minimum speed to intentionally

connecting or transmitting link would render the critical engine inoperative
affect both the longitudinal and must ha established and designated as
directional primary control system. the safe, intentional. one-engine-
without the primary longitudinal and inoperative speed, VSSE'
directional control system. •••• •

11. Section 23.147 is revised to read 13. Section 23.153 is revised to read
as follows: as follows:

§23.147 Dlrectiona' and IIItereI control.
For each multiengine airplane. It must

be possible, while holding the wings

10. Section 23.145 is revised to read
as follows:

§ 23.145 Longitudinal control.
(a) With the airplane as nearly as

possible in trim at 1.3 V'I, it must be
possible, at speeds below the trim
speed. to pitch the nose downward so
that the rata of increase in airspeed
allows prompt acceleration to the trim
speed with-

(1) Maximum continuous power on
each engine;

(2) Power off; and
(3) Wing flap and landing gear
(i) retracted, and
(ii) extended.
(h) No change in trim or exertion of

more control force. 8S specified in
§ 23.143(c). than can be reedily applied
with one hand for a short period of time
may be required for the following
maneuvers:

(1) With the landing gear extended.
the flaps retracted, and the airplanes as
nearly as possible interim at 1.4 VSI,
extend the flaps as rapidly as possible
and allow the airspeed to transition
from 1.4Vso to 1.4 Vso:

(i) With power off; and
(ii) With the power necessary to

maintain level flight in the initial
condition.

(2) With the landing gear and flaps
extended-

(i) With power off and the airplane as
nearly as possible in trim at 1.3 Vso,
quickly apply takeoff power or thrust
and retrect the flaps as rapidly as •
possible to the recommended go-around
setting while ettaining and maintaining,
as 8 minimum, the speed used to show
compliance with § 23.77. Retract the
gear when positive rate of climb is
established; and

(ii) With power off and in level flight
at 1.1Vso, and the airplane es nearly as

(a)(4) and inserting tha word "Descent"
in its place, and by revising the force
table in paragraph (c) to read as follows:

§23.143 General.
111 111 111 111 fit

(c) '* • ,..

Values In pounds at
force as applied to

Pitch Roll Yawthe stick. contra'
whe9!, or rudder

pedals

(a) For temporary
application:
Slick .................... 60 30 ..........
Wheel (Two

hands on rim) 75 60 ..........
Wheel (One hand

on rim) ............ 50 .. -....... ..........
Rudder Pedal ..... .......... .......... 150

(b) For prolonged
application .......... 10 5 20
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15. Section 23.157 is amended by
adding the phrase "but not more than 10
seconds," after the word "seconds," and
before the word "where" in paragraph
(a)(2); by adding the phrase "but not
more than 1 seconds," after the word
"seconds," and·before the word
"where" in paragraph (c)(2); and by
revising paragraph (b) to read as follows:

§ 23.157 Rato 01 roll.

(b) The requirement of paragraph (a)
of this section must be met when rolling
the airplane in each direction with

,(I) Flaps in the takeoff position;
(2) Landing gear retracted;
(3) For a single-engine airplane, at

maximum takeoff power; and for a
multiengine airplane with the critical
engine inoperative and the propeller in
the minimum drag position, and the
other engines at maximum takeoff
power; and

(4) The airplane trimmed at a speed
equal to the greater of 1.2 VSI or 1.1

(b) The requirement of paragraph (a)
of .this section must be met at 75 percent
of maximum-continuous power for
reciprocating engines, or the maximum.
power or thrust selected by the
applicant as an operating limitation for
use during cruise for reciprocating or
turbine engines, and with the wing flaps
and landing gear retracted-

(I) In a turn. with the trim setting
used for wings level flight at VA; and

(2) In a turn with the trim setting used
for the maximum wings level flight
speed. except that the speed mey not
exceed VNE or VMoIMMo. whichever is
appropriate.

complete a landing without exceeding
the one hand control force specified in
§ 23.143(c) following an approach to
land-

(aJ At a speed 5 knots less than the
speed used in complying with the
requirements of § 23.75 and with the
airplane in trim, or as nearly 8S possible
in trim, and without the trimming
control being moved throughout the
maneuver;

(b) At an qpproach gradient equal to
the steepest recommended for
operational use; and

(cl With only those power or thrust
changes that would be made when
landing normally from an approach at
1.3 VSI •

14. Section 23.155 is amended by
revising paragraph (b) to read as follows:

§ 23.155 Elevator control forc•• In
maneuvers.

•

••

•

•

••

•

•

•

§ 23.179 [Removod!
18. Section 23.179 is removed.
19. Section 23.181 is amended by

adding new paragraphs (c) and (d) to
read as follows:

§23.181 Dynamic alabllity.

(c) If it is determined that the function
of a stability augmentation system,
reference § 23.672, is needed to meet the
flight characteristic requirements of this
par1, the primary control requirements
of paragrapbs (a)(2) and (b)(2) of this
section are not applicable to the tests
needed to verify the acceptability of that
system.

(d) During the conditions as specified
in § 23.175, when the longitudinal
control force required to maintain
speeds differing from the trim speed by
at least plus and minus 15 percent is
suddenly released, the response of the
airplane must not exhibit any dangerous
characteristics nor be excessive in
relation to the magnitude of the control
force released. Any long-period
oscillation of flight peth. phugoid
oscillation, that results must not be so
unstable as to increase the pilot's
workload or otherwise endanger the
airplane.

20. Section 23.201 is amended by
revising paragraphs (cl, (d)(2) (f)(4). and
(f)(5) to read as follows:

flight. The angle of bank for these tests
must be appropriate to the type of
airplane but in no case may the constant
heading sideslip angle be less than that
obtainable with 10· bank, or, if less, the
maximum bank angle obtainable with
full rudder deflection or 150 pounds
rudder force. The static lateral stability
~ust not be negative at 1.2 VSI '

(3) In straight, steady slips at 1.2 VSI

for any landing gear and flap positions,
and for any symmetrical power
conditions up to 50 percent of
maximum continuous power, the
aileron and rudder control movements
and forces must increase steadily, but
not necessarily in constant proportion,
as the angle of slip is increased up to the
maximum appropriate to the type of
airplane. At larger slip angles. up to the
angle at which full rudder or aileron
control is used or a control force limit
contained in § 23.143 is obtained, the
aileron and rudder control movements
and forces must not reverse as the angle
of sideslip is increased. Enough bank
must accompany the sideslip to bold a
constant heading. Rapid entry into, and
recovery from, a maximum sideslip
considered appropriate for the airplane
must not result in uncontrollable flight

. characteristics.

•

••

••

•

•

••

•
(a)· * '*
(3) All reciprocating engines operating

at maximum continuous power. or
turbine engines operating at the
maximum power selected by the
applicant as an operating limitation for
use during climb; and
'* * * • '*

VMC, or as n'aarly as possible in trim for
straight flight.
* • '* '* '*

(d)· ••
(3) The airplane trimmed at a speed

in compliance with § 23.16l(c)(2).

17. Sectimi 23.177 is amended by
revising paragrapbs (a)(I), (a)(2) and
(a)(3) to read as follows:

§ 23.1n Slatlc dlroctlonal and loterel
alablllty.

(a) '* '* '*
(1) The static directional stability. as

shown by the tendency to recover from
a skid with the rudder free, must be
positive, for any landing gear and flap
position appropriate to the takeoff,
climb, cruise, approach. and landing
configurations. This must be shown
with symmetrical power up to
maximum continuous power, and at
speeds from 1.2 VS1 up to the maximum
allowable speed for the condition being
investigated in the takeoff, climb, cruise,
and approacb configurations. For the
landing configuration, the power must
be up to that necessary to maintain a
three degree angle of descent in
coordinated flight. The angle of sideslip
for these tests must be appropriate to the
type of airplane. At larger angles of
sideslip, up to that at which fun rudder
is used or a control force limit in
§ 23:143 is reached, whichever occurs
first, and at speeds from 1,2 VSl to VA,
the rudder pedal force must not reverse.

(2) Tbe static lateral stability, as
shown by the tendency to raise the low
wing in a sideslip, must be positive for
any landing gear and flap position. This
must be shown with symmetrical
power, up to 75 percent of maximum
continuous power. at speeds above 1.2
VSI in the takeoff configuration and 1.3
V51 in other configurations. up to the
maximum allowable speed for the
configuration being investigeted in the
takeoff, climb, approacb, and cI;Uise
configurqtions. For the landing
configuration. the power must be up to
that necessary to maintain a three
degree angle of descent in coordinated

16. Section 23.175 is amended by
revising paragraphs (a)(3) and (d)(3] to
read as follows:

S23.175 Demonatratlon of static
long~udinal.lablllty.

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
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§23.2Dl Wingo level otall.

(4) Exceeding I bank angle of 60
degrees in the originol direction of thl
turn or 30 degrees in the opposite

(b) When the stall has fully developed
or the elevator has reached its stop. it
must be possible to regain wings level
flight by normal use of the flight
controls but without increasing power,
and without-

21. Section 23.203 Is amended by
revising paragraph (b) introductory text,
(b)(4), (bl(5), (C)(l); (cJ(4), and (c)(5) to
read as follows:

§23.203 Turning fllghtlnd Icce1lrl1ed
llaill.

(d) Seaplanes must demonstrate
satisfactory directional stability and
control for water operations up to the
maximum wind velocity specified in
paragraph (or of this section.

25. Section 23.235 is revised to read
as follows:

§ 23.235 Toxiing. IBkeotf. and lending
condillon.

(a) The airplane must be
demonstrated to have satisfactory
characteristics and the shock-absOlbing
mechanism must not damage the
structura of the airplane when the
airplane I. taxied on the roughest
ground that may be reasonably expected
in normal operation, and when takeoffs
and landings are performed on unpaved
runways having the roughest surface
that may reasonably be expected In
nonna! operation.

(b) A wave height, demonstrated to be
safe for operation. and any necessary
water handling procedures for seaplanes
and amphibians, must be established.

26, Section 23.251 is revised to read
as follows:

§ 23.251 V'1b~on and buff.~g.

• There must be no vibration or
buffeting severe enough to result in
structural damage. and each pert of the
airplane must be free from excessive
vibration, under any appropriate speed
and power conditions up to VoIMo. In
addition, there must be no buffeting in
80y normal flight condition severe
enough to interfere with tho satisfactory
control of the airplane or cause
excessive fatigneto the flight crew. Stall
warning buffeting withiil these limits i.
allowable.

stall warning first occurs. In addition,
when following the procedures of
§ 23.1585, the stall warning must nol
operate during a nonnal takeoff, a
takeoff continued with one engine
inoperative or approach to landing.

24. Section 23.233 is amended by
revising paragraphs (a) and (b), and by
adding a new paragraph (d) to read as
follows:

§23:D3 DIrectlonalllBbUIIy end control.
(a) A 90 degree crnss-<:omponent of

wind velocity, demonstrated to be safe
for taxiing. takeoff and landing must be
established and must not be less than
0.2 Vso.

(b) The airplane must be satisfactorily
controllable in power-off landings at
normal landing speed, without using
brakes or engine power to maintain a
straight path until the speed has
decreased to at least 50 percent of tho
speed at touchdown.. .. . . ..

•

•

•

•

•

••

••

•

direction In the case of turning flight
stalls, and without exceeding a bank
angle of 90 degreas in the original
direction of the turn or 60 degrees In the
opposite direction in the case of
accelereted stalls; and

(5) Exceading the maximum
pennissible speed or allowable load
factor,

(c)" • *
(1) Wing Flaps: Retracted, fully

extended, and in each intermediate
position, as appropriate.
.. * * ,. ..

(b)' ••
(1) Wing flaps: Retracted and set to

the position used to show compliance
with § 23.67.

(c) For the stall tests required by
§ 23.201(c). the stall warning must begin
et a speed exceeding the stalling speed
by a margin of not Ie.. than 5 knots, but
not more than the greater of 10 mots or
15'percent of the stalling .peed. and
must continue until the stall occurs.

(d) For all other stallte.ts, the stall
warning must begin at not Ie.. than 5
mots above the stall speed and be
sufficiently in advance of the stall for
the stall to be averted by action after the

(4) Power: Power or thrust off. and 75
percent maximum continuous power or
thrust. If the power-ta-weight ratio et 75
percent continuous power or thrust
provides undesirable stall
characteristics at extremely nose-high
attitudes, the test may be accomplishad
with the power or thrust required for
level flight in the landing configuration
at maximum landing weight and a speed
of 1.4 Vso, but the power may not be less
than 50 percent of maximum
continuous power.

(5) Trim, The airplane trimmed at a
speed as near 1.5 VSI as practicable.

22. Section 23,205 Is amended by
revising paragraphs (b)(l) and (b)(6) to
read as follows:

§ 23.205 CrtllClHtng1no-lnopora~ve 1Ia1l1.

(6) Trim: Level flight, criticelengine
inoperative. except that for an airplane
of 6,000 pounds or less maximum
weight that has a stalling speed of 61
mots or less and cannot maintain level
flight with the critical engine
inoperative. the airplane must be
trimmed for straight flight, critical
engine inoperative. at 8 speed as near
1.5 VSI as practicable.

23. Section 23.207 is amended by
revising paragraph (c) and by adding a
new paragraph (d) to read as follows:

§ 23.207 Stall Wlrnlng.
* • • • *

•

•

••

•

••

•

•

•

•

•

•

•

•

(f)' ••
(4) Power: Power off, and 75 percent

maximum rontinuous power. H the
power-ta-weight ratio at 75 percent
continuous power provides undesirable
st~ll characteristics at extremely nose
high attitudes, the test may be
accomplished with the power or thrust
required for level flight in the landing
configuration at maximum landing
weight and a speed ofl.4 Vso, but the
power may not be Ie.. than 50 percent
of maximum continuous power.

(5) Trim: The airplane trimmed at a
speed as near 1.5 VSI as practicable.
.. .. • .. *

(c) The wings level stall
characteristics must be demonstrated in
flight as follows: Starting from a speed
above the stall warning speed, the
elevator control must be pulled back so
that the rate of speed reduction will not
exceed one mot per second until a stall
is produced. as shown by an
uncontrollable downward pitching
motion of the airplane, until the control
reaches the stop or until the activation
of an artificial stall barrier, for example.
stick pusber. Normal use of the elevator
control for recovery is allowed after the
pitching motion has unmistakably
developed or after the control has been
against the stop for not Ie.. than two
seconds. In addition, engine power mey
not be increased for recovery until the
speed has Increased to approximately
1.2 VSI •

(d)' ••
(2) If power is required during stall

recovery, the power USIK! must be that
usad under the nonnal operating
procadures selected by the applicant for
this maneuver; however. the power used
to regain level flight may not be
increased until the speed has increased
to epproximately 1.2 VSI.

• .. • .. 111
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(I) Energy absorption tests (to
determine the limit load factor
corresponding to the required limit

• descent valocities) must be made under
§ 23.723(a) unless specifically exempted
by thet section.
* * * * •

(2) A limit engine torque
corresponding to maximum continuous
power aod propeller speed acting
simultaneously with the limit loads

28. Section 23.305 is amended by
revising paragraph (b) to read as follows:

§23.305 Strangth end deformation.· ... ... ... ...

27. Section 23.253 is amended by
revising paragraph (a) aod the
introductory text of paragraph (b) to
read as follows:

§23.253 High epeed cherooterlat,lce.

•

•

•

•

•

•

•

•

•

•

•

•

•

•

(d) lbe side loads prescribed in
paragraph (c) of this section are
assumed to be applied at the ground
contact point aod the drag loads may ba
assumed to be zero.

38. Section 23.521 is amended by
revising paragraphs (b) aod (c) to read
as follows:

§23.521 Water load condiliona.

37. Section 23.485 is amended by
adding a new paragraph (d) to read as
follows:

§23.485 Side load conditione.

(b) Unless the applicant makas a
rational aoalysis of the water loads.
§§ 23.523 through 23.537 apply.

(c) Floats previously approved by the
FAA may be installed on airplanes that
are cartificated under this part, provided
that the floats meet the criteria of
paragraph (a) of this section.

39. A new § 23.523 is added under the
heading "Water Loads" to read as
follows:

§23.523 Deelgn welghle and center of
gravity positions.

(a) Design weights. lba water load
requirements must be met at each
operating weight up to tha design
landing weight except that, for the
takeoff condition prescribed in § 23.531•
tha design water takeoff weight (the
maximum weight for water taxi end
takeoff run) must be used.

(b) Center ofgravity positions. lbe
critical centers of gravity within the
limits for which certification is
requested must be considerad to reach

accelerate tha tires end wheels up to the
landing speed (spin-up) must be
properly combined with the
corresponding instantaneous vertical
ground reactions, aod the forward
acting horizontal loads resulting from
rapid reduction of the spin-up drag
loads (spring-back) must be combined
with vertical ground reactions at the
instent of the peak forward load,
assuming wing lift and a tira-sliding
coefficient of friction of 0.8. However,
the drag loads may not be less thao 25
percent of the maximum vertical ground
reactions (neglecting wing lift).

(c) In the absence of specific tests or
a more rational analysis for determining
the wheel spin-up aod spring-back loads

- for landing conditions, the method set
forth in appendix D of this part must be

, used. If appendix D of this part is used.
the drag components used for design
must not be lass than those given by
appendix C of this part.

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

(c) The tie-down attachment fittings
aod the surrounding structure must be
designed for limit load conditions
resulting from wind speeds up to 65
knots horizontally from any direction
for the weight determined to be critical
for tie-down.

35, Section 23.473 is amended by
revising paragraph (I) to read as follows:

§ 23.473 Ground load conditions and
as.umptlona.
... ... ... . ...

§23.397 [Amended]
33. Section 23.397(bJ is amended by

removing the words "130 pounds" in
the last line of the table and inserting
the words "150 pounds" in its place.

34. Section 23.415 is amended by
adding a new paragraph (c) to read as
follows:

§23.415 Ground guat conditione.
* ... ... ... ...

(b) When investigating laoding
conditions, the drag components
simulating the forces required to

32. Section 23.371 is amended by
revising the heading and the
introductory text of this section to read
as follows:

§23.371 Gyroecoplc end eerodynemlc
loads.

For turbine-powered airplaoes, each
engine mount end its supporting
structure must be designed for the
combined gyroscopic aod eerodynamic
loads that result, with tha engines at
maximum continuous f.p.m., under
either of the following conditions:
...... ........

from flight condition A of § 23.333(dJ;
aod

31. Section 23.369 is amended by
revising the heading to read as follows:

§23.369 Reer lilt truae.

(c) lbe limit engine torque to be
considered under paragraph (aJ of this
section must be obtained by multiplying
the meao torque by a factor of-
• ... ... '* ...

36. Section 23.479 is amended by
. revising paragraphs (b) and (c) to read
as follows:

§23.479 Level lending conditions.•

•

•

•

•

•

•

•

•

•

· ..

•

•

•

(b) lbe structure must be able to
support ultimate loads without failure
for at least three seconds, except local
failures or structural instabilities
between limit aod ultimate load are
acceptable only if the structure cao
sustain the required ultimate load for at
least three seconds. However when
proof of strength is shown by dynamic
tests simulating actual load conditions.
the three second limit does not apply.

29. Section 23.321 is amended by
adding a new paragraph (c) to read as
follows:

§23.321 General.

(e) When significaot. the effects of
compressibility must be taken into
account.

30. Section 23.361 is amended by
revising 'the introductory text of
paragraph (a), paragraph (a)(2), and the
introductory text of paragraph (c) to
read es follows:

§23.361 Englne10rque.
(a) Each engine mount aod its

supporting structure must be designed
for the effects of-

(a) Operating conditions aod
characteristics likely to cause
inadvertent speed increases (including
upsets in pitch aod roll) must be
simulated with the airplaoe trimmed at
eny likely speed up to VMoIMMo. lbese
conditions and characteristics include
gust upsets. inadvertent control
movements, low stick force gradients in
relation to control friction, passenger
movement, leveling off from climb, aod
descent from Mach to airspeed limit
altitude.

(b) Allowing for pilot reaction time
after occurrence of the effective inherent
or artificial speed warning specified in
§ 23.1303, it must be shown that 'the
airplane can be recovered to a normal
attitude aod its speed reduced to VMoI
MMO. without-
... ... ... . ...
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maximum design loads for each part of
the seaplane structure.

40. A new § 23.525 is added under the
heading "Water Loads" to read as
follows:

§ 23.525 Application ollood•.
(a) Unless otherwise prescribed. the

seaplane as a whole is assumed to be
subjectad to the loads corrasponding to
the load factors specified in § 23.527.

(b) In epplying tha loads resulting
from the load factors prescribed in
§ 23.527, the loads may be distributed
over the hull or main -float bottom (in
order to avoid excessive local shear
loads and bending moments at the
location of water load application) using
pressures not less than those prescribed
in § 23.533(b).

(c) For twin float seaplanes, each float
must be treeted as an aquivalent hull on
a fictitious seaplane with a weight aqual
to one-half the weight of the twin float
seaplane.

(d) Except in the takeoff condition of
§ 23.531, the aerodynamic lift on the
seaplane during the impact is assumed
to be '/3 of tha weight of the seaplane.

41. A new § 23.527 is added under the
heading "Water Loads" to read as
follows:

§23.527 Hull and maIn float load factor•.

(a) Water reaction load factox:s nw
must be computed in the following
manner:

(1) For the step landing case

n = CI VS0
2

w (Tan2l3f3j Wlt3

(2) For the bow and stem landing
cases

C t VS0
2 K I

.nw (Tan2l3{3) WII3 X(1 + r/)213

(b) The following values are used;
(1) n..=water reaction load factor (that

is, the water reaction dividad by
seaplane weight).

(2) C.=empirical seaplane operations
factor equal to 0.012 (except that this
factor may not ba lass than that
necessary to obtain the minimum value
of stap load factor of 2.33).

(3) Vso=saaplane stalling speeclin
knots with flaps extended in tha
appropriate landing position ·and with
no slipstream effect.

(4) 9Jl=Angle of dead risa at the
longitudinal station at which the load
factor is being determined in accordance
with figure 1 of appendix H of this part.

(5) W=seaplane landing weight in·
pounds.

(6) K,=empirical hull station
weighting factor, in accordance with
figure 2 of appendix H of this part.

(1) rx=ratio of distance, measured
parallel to hull reference axis, from the
center of gravity of the seaplane to the
hull longitudinal station at which the
load factor is being computed to the
radius of gyration in pitch of the
seaplane, the hull reference axis being a
straight line, in the plane of symmetry.
tangential to the keal at tha main step.

(c) For a twin float saaplane, bacause
of the· affect of flexibility of the
attachment of tha floats to the seaplane,
the factor K, may ba raduced at the bow
and stem to 0.8 of the value shown in
figura 2 of appendix H of this part. This
reduction applies only to the design of
the carrythrough and seaplana structure.

42. A new § 23.529 is added under the
heading "Water Loads"to read as
follows;

§ 23.529 Hull and main Iloat landing
condltlona.

(a) Symmetrical step. bow, and stern
landing. For symmetrical step. bow, and
stem landings. the limit water reaction
load factors are those computed under
§ 23.527. In addition-

(1) For symmatrical step landings, the
resultant water load must ba applied at
the keel. through the center of gravity,
and must be directed perpendicularly to
tha keel line;

(2) For symmetrical bow landings. the
resultant water load must ba applied at
tha keel, one-fifth of the longitudinal
distance from the bow to the step. and
must be directed perpendicularly to the
keel line; and
. (3) For symmetrical stem landings, .

tha resultant water load must be applied
at the keel, at a point 85 percent of the
longitudinal distance from the stap to
the stem post. and must be directed
.palJlendicularly to the keel line.

(b) Unsymmetrical landing for huJI
and single float seaplanes.
Unsymmetrical step. bow. and stem
landing conditions must be investigated.
In addition-

(1) The loading for each condition
consists of an upward component and a
side component equal. respectively. to
0.75 lind 0.25 tan ~ timas the rasultant
load in the corresponding symmetrical
landing condition; and

(2) The point of application and
direction of the upward component of
the load is the same as that in the
symmetrical condition, and tha point of
application of the side component is at
the same longitudinal station as the
upward component but is directed
inward parpendicularly to the plane of
symmatry at a point midway between
tha kael and chine lines.

(c) Unsymmetrical landing; lwin /Ioal
seaplanes. The unsymmetrical loading
consists of an upward load at the step
of each float of 0.75 and a sida load of
'0.25 tan ~ at one float times the step
landing load raached under § 23.527.
The side load is directed inboard,
perpendicularly to the plane of
symmatry midway betwaen the kael and
chine lines of the float. at the sama
longitudinal station as tha upward load.

43. A naw § 23.531 is added under the
heading "Water Loads" to read as
follows;

§ 23.531 . Hull and main 1I0allakeofl
condItion.
. For the wing and its attachment to the
hull or main fiOBt-

(a) The aerodynamic wing lift is
assumed to be zero; and

(b) A downward inertia load,
corresponding to a load ractor computad
from the following forinula, must be
applied:

n

Whare-
n=inerlia load factor;
Gro=empirical seaplane oparations

factor equal to 0.004;
VS\=saaplana stalling speed (knots) at

the dasign takeoff weight with the
flaps extanded in the appropriate
takeoff position;

~=angle of dead risa at the main step
(degrees); and .

W=design water takeoff weight in
pounds.
44. A new § 23.533 is addad under tha

haading "Water Loads" to read as .
follows:

§ 23.533 Hull and main I10at bonom
presaurel.

(a) General. The hull and main float
structure, including frames and
bulkheads. stringers, and bottom
plating, must be designed undar this
section.

(b) Local pressures. For the design of
tha bottom plating and stringers and
their attachments to the supporting
structure, the following pressure
distributions must ba applied:

(1) For an unflared bottom, the
pressure at the chine is 0.75 times the
prassure at the keel; and the pressuras
between the keel and chine vary
linearly. in accordance with figur" 3 of
appendix H of this part. The pressure at
tha keel (p.s.i.) is computed as follows:

n _ CiK2 VS1
2

rK -
Tan 13k
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where-
Pk=pressure (p.s.i.) at the keel;
C,=0.00213;
K,=hull station weighiog factor, in

eccordance with figure 2 of appendix
H of this part;

Vs1=seaplane stalling speed (knots) at
tha design water takeoff weight with
flaps extendad in the appropriate
takeoff position; and

IIK=angle of dead rise at keel, in
accordance with figure 1 of appendix
H of this part. .

. (2) For a flared bottom, the pressure
at the beginning of the flare is the same
as that for an unflared bottom, and the
pressure between the chine and the
beginning of the flare varies linearly, in .
eccordance with figure 3 of appendix H
of this part. The pressure distribution is
the same as that prescribed in paragraph
(b)(l) of this section for an unflared
bottom except that the pressure at the
chine is computed.as follows:

where-
Pcl>=pressure (p.s.i.) at the chine;
C,=0.0016;
K,=hull stetion weighing factor, in

accordance with figure 2 of appendix
H of this part;

Vs1=seaplane stalling speed (knots) at
the design water takeoff weight with
flaps extended in the appropriate
takeoff fosition; and

lI=angle 0 dead risa at appropriate
station.
The area over which these pressuras

are applied IOust simulate pressures
occurring during high localized impacts
on the hull or float, but need not extend
over an area that would induce critical
stresses in the frames or in the overall
structure.

(c) Distributed pressures. For the
design of the frames, keel, and chine
structure, the following pressure
distributions apply:

(1) Symmetrical pressures are
computed as follows:

p= C4K 2YS02

Tan{J
where
P=pressure (p.s.i.);
G.=0.078 C, (with C, computed under

§ 23.527);
K,=hull station weighing factor,

determined in accordance with figure
2 uf appendix H of this part;

Vso=seaplane stalling speed (knots) with
landingnaps extended in the
appropriate position and with no
slipstream effect; and

lI=angle of dead rise at appropriate
station.
(2) The unsymmetrical pressure

distribution consists of the pressures
prescribed in paragraph (c)(l) of this
section on one side of the hull or main
float centerline and one-half of that
pressure on the other side of the hull or
main float centerline, in accordance
with figuie 3 of appendix H of this part.

(3) These prassures are uniform and
must be al\plied simultaneously over
the entire hull or main float bottom. The
loads obtained must be carried into the
sidewall structure of the hull proper,
but need not be transmitted in a fore
and aft direction as shear and bending
loads.

45. A new § 23.535 is addad under the
heading "Water Loads" to read as
follows:

§ 23.535 Auxiliary float loads.
(a) General. Auxiliary floats and their

attachments and supporting structures
must be designed for the conditions
prescribed in this section. In the coses
specified in paragraphs (b) through (e)
of this section, the prescribed water
loeds may be distributed over the float
bottom to avoid excessive local loads,
using bottom pressures not less than
those prescribed in paragraph (g) of this
section.

(b) Step loading. The resultant water
load must be epplied in the plane of
symmetry of the float at a point three·
fourths of the distance from the bow to
the step and must be perpendicular to
the keel. The resultantlimitloed is
computed as follows, except that the
value of L need not exceed three times
the'weight of the displaced water when
the float is completely submerged:

C Yo 2 W213
L- 5 SO

- Tan213{J,(l+ r/i'3

where-
L=limitload (lbs.);
C,=0.0053;
Vso=seaplane stalling speed (knots) with

landing flaps extended in the
appropriate position and with no
slipstream effect;

W=seaplane design landing weight in
pounds;

1I.=angle of dead rise at a station 'I. of
the distance from the bow to the step,
but need not be less than 15 degrees;
and

ry=ratio of the lateral distance between
the center of gravity and the plane of
symmetry of the float to .the radius of
gyration in roll
(c) Bow,Ioading. The resultant limit

load must be applied in the plane of
symmetry of the float at a point one·

fourth of the distance from the bow to
the step and must be perpendicular to
the tangent to the keel line at that point.
The magnitude of the resultant load is
thet ,pecified in paragraph (b) of this
section.

(dl Unsymmetrical step loading. The
resultant water load consists of a
component equal to 0.75 times the load
specified in paragraph (a) of this section
and a side component equal to 3.25 tan·
II times the load specified in paragraph
(b) of this section. The side load must
be applied perpendicularly to the plane
of symmetry of the float at 8 point
midway between the keel and the chine.

(e) Unsymmetrical bow laoding. The
resultant water load consists of a
component equal to 0.75 times the load
speCified in paragraph (b) of this section
and a side component equal to 0.25 tan
II times 'the load specified in paragraph .
(c) of this section. The side load must
be applied perpendicularly to the plane
of symmetry at a point midway between
the keel and the chine.

(fJ Immersed float condition. The
resultant load must be applied at the
centroid of the crass ,section of the float
at a point one·third of the distance from
the bow to the step. The limit load
components are as follows:

vertical =pgY

C PV213 (K Yo iaft= x SO
-2

'd Cyp y 21JeK YSO )2
SI e =~'-'---'-----'=-

2
where-
P=mass density of water (slugs/ft.')
V=volume of float (ft.');
Cx=coefficient of drag force, equal to

0.133;
Cy=coefficient of side force, equal to

0.106;
K=0.8, except that lower values may be

used if it is shown that the floats are
incapable of submerging at a speed of
0.8 Vw in normal operations;

Vw=seaplane stalling speed (knots) with
landing flaps extended in the
appropriate position and with no
slipstream effect; and

g=acceleration due to gravity (ftIsec').
(g) Float bottom pressures. The float

boltom pressures must be established
under § 23.533, except that the value of
K, in the formulae may betaken as 1.0.
The angle of dead rise to be used in
determining the float bottom pressures
is set forth in paragraph (b) of this
section.

46. A new § 23.537 is added under the
heading "WatarLoads"to;read as
follows:
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§23.537 seawlng load•.
Seawing design loads must be based

on applicable test data.
47. Section 23.571 is amended by .

removing the word "either" from the
introductory paragraph and replacing it
with the word "one" and by adding a
new paragraph (c) to read as follows:

§23.571 Preaaurlzed cabin.

(c) The damage tolerance evaluation
of § 23.573(b).

48. Section 23.572 is amended by
removing the word "either" from
paragraph (a) and replacing it with the
word "one" and by adding 8 new
paragraph (a)(3) to read as follows:

§ 23.572 Wing, empennage, and
associated structures.

(a) '" .. •
(3) The damage tolerance evaluatIon

. of § 23.573(b).
It .. .. .. •

49. Under the heading "Fetigue
Evaluation," a new § 23.573 is added to
read as follows:

§23.573 Damage toler.nee and fatigue
eV8fuatlQ" of structure. .

(a) Composite airframe structure.
Composite airframe structure must be
evaluated under this paragraph instead
of §§ 23.571 and 23.572. The applicant
must evaluate the composite airframe
structure, the failure of which would
result in catastrophic loss of the
airplane, in each wing (including
canards, tandem wings, and winglets),
empennage, their carrythrough and
attaching structure, moveable control
surfaces and their attaching structure
fuselage, and pressure cabin using the
damage-tolerance criteria prescribed in
paragraphs (a)(l) through (a)(4) of this
section unless shown to be impractical.
If the applicant establishes that damage·
tolerance criteria is impractical for a
·particular structure, the structure must
be evaluated in accordance with
paragraphs (a)(l) and (a)(6) of this
section. Where bonded joints are used,
the structure must also be evaluated in
accordance with paragraph (a)(5) 'of this
section. The effects of material
veriability and environmental
conditions on the strength and
durability properties of the composite
materials must be accounted for in the
evaluations required by this section.

(1) It must be demonstrated by tests,
or by analysis supported by tests, that
the structure is cepable of carrying
ultimate load w;ith damage up to the
threshold of detectability considering
the inspection procedures employed.

(2) The growth rate or no-growth of
damage that may occur from fatigue,

• • * * *

corrosion, manufacturing flaws or
impact damage under repeated loads
expected in service, must be established
by tests or analysis supported by tests.

(3) The structure must be shown by
residual strength tests, or ana,lysis
supported by residual strength tests, to
be able to withstand critical limit flight
loads, considered as ultimate loads,
with the extent of detectable damage
consistent with the results of the
damage tolerance evaluations. For
pressurized cabins, the following loads
must be withstood:

(i) Critical limit flight loads with the
combined effects of normal operating
pressure and expected external
aerodynamic pressures.

(ii) The expected external
'eerodynamic pressures in 19 flight
combined with a cabin differential
pressure equal to 1.1 times the normal
operating differential pressure without
any other load.

(4) The damage growth, between
initial detectability and the value
selected for residual strength
demonstrations, factored to obtain
inspection intervals, must allow
development of an inspection program
suitable for application by operation
and maintenance personnel.

{5) The limit load capacity of..ach
bonded joint must be substantiated by
one of the following methods:

(i) The maximum disbands of each
bonded joint consistent with the
capability to withstand the loads in
paragraph (a)(3) of this section must be
determined by analysis, tests, or both.
Disbands of each bonded joint greater
than this must be prevented by design
features; or

(ii) Proof testing must be conducted
on each production article that will
apply the critical limit design load to
each critical bondedJ'oint; or

(iii) Repeatable an reliable non·
destructive inspection techniques must
be established that ensure the strength
of each joint.

(6) Structural components for which
the damage tolerance method is shown
to be impractical must be shown by
component fatigue tests (or analysis
supported by tests) to be able to
withstand the repeated loads o!variable
magnitude expected in service.
Sufficient component, subcomponent,
element. or coupon tests must be done
to establish the fatigue scatter factor and
the environmental effects. Damage up to
the threshold of detectability and
ultimate load residual strength
capability must be considered in the
demonstration. _

(b) Metallic airframe structure. If the
applicant elects to use § 23.571(c) or
§ 23.572(a)(3), then the damage

tolerance evaluation must include a
determination of the probable locations
and modes of damage due to fatigue,
corrosion, or accidental damage. The
determination must be by analysis
supported by test evidence and, if
available, service experience. Damage at
muitiple sites due to fatigue must be
included where the design is such that
this type of damage can pe expected to
occur. The evaluation must incOrpOl e
repeated load and static analyses
supported by test evidence. The exte
of damage for residual strength
evaluation at any time within the
operational life of the airplane must be
consistent with the initial detectability
and subsequent growth under repeated
loads. The residual strength evaluation
must show that the remaining structure
is able to withstand critical limit fligbt
loads, considered as ultimate, with the
extent of detectable damage consistent
with the results ofthe damage tolerance
evaluations. For pressurized cabins, the
following load must be withstood:

(1) The normal operating differential
pressure combined with the expected
external aerodynamic pressures applied
simultaneously with the flight loading
conditions specified in this part, and

(2) The expected external
.aerodynamic pressures in 19 flight
combined with a cabin differential
pressure equal to 1.1 times the normal
operating differential pressure without
any other load.

(c) Inspection. Based on evaluations
required by this section, inspections or
other procedures must be established as
necessary to prevent catastrophic failure
and must be included in the
Airworthiness Limitations section of the
Instructions for Continued
Airworthiness required by § 23.1529.

50. Section 23.613 is emended by
revising paragraphs (b) and (c) and by
adding paragraphs (d) and Ie) to read as
follows:

§ 23.613 Material atrength propertlea end
desIgn values.

" " " * *
(b) Design values must be chosen to

minimize the probability of structural
failure due to material variability.
Except as provided in paragraph (eJ of
this section, compliance with this
paragraph muSt be shown by selecting
design values that ensure material
strength with the following probability:

(1) Where applied loads are
eventually distributed through a single
member within an assembly, the failure
of which would result in loss of
structural integrity of the component; 99
percent probability with 95 percent
confidence.



42164 Federal Register I Vol. 58. No. 150 I Friday. August 6. 1993 I RUles and Regulations

(cl It must be shown that, efter any
single failure of the stability
augmentation system or any other
automatic or power-operated system-

(1) The airplane is safely controllable
when the failure or malfunction occurs
at any speed or altitude within the
approved operating limitations that is
critical for the type of failure being
considered;

(2) The controllability and
m80euverability requirements of this
part are met within a practical
operational flight envelope.(for
example, speed, altitude,normal
acceleration, and airplane configuration)
that is described in -the Airpl80e Flight
M80ual (AFM); 80d

(3) The trim. stability, and stall
characteristics are not impaired below a
level needed to permit continued safe
flight 80d l8Oding.

56. Section 23.679 is revised to read
as follows:

§ 23.679 Control eY1'tem locka.
H there is a device to lock the control

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

device when the pilot operates the
primary flight controls in a normal
manner.

(b) The device must be installed to
limit the operation of the airplane so
that, when the device is engaged, the
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.

57. Section 23.729 is amended by
revising paragraphs ~1)(1.) and (1)(2) to
read as follows:

§ 23.729 Lanellng gear extenalon end
retraction syltem.
.. .. .. * *

(I) •••
(1) A device thet functions

continuous~ywhen one or more
throttles are closed beyond the power
settings normally used for l80ding
approach if the landing gear is not fully
extended and locked. A throttle stop
may not be used in place of an aural
device. H·there is a manual shutoff for
the warning device prescribed in this
paragraph. the warning system must be
designed so that when the warning has
been suspended after one or more
throttles are closed. subsequent
retardation of any throttla to. or beyond.
the position for normal landing
approach will activate the warnin,g
device.

•

••

•

•

•

•

•

55. A new S23.672 is added to read
as follows:

5·23.6n S1abHlty augmentatfon and
automatic and power-qperatad eya1ama.

H the functioning of stability
augmentation or other automatiG or
power-operated systems is necessary to
show compliance with the flight
characteristics requirements of this part.
such systems must comply with
§ 23.671 and the following:

(a) A warning. which is clearly
distinguishable to the pilot under
expected flight conditions without
requiring 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 condition
if the pilot was not aware of the failure.
Warning systems must not activate -the
control system.

(h) The design of the stability
augmentation system or of 80y other
automatic or power-operated system
must permit initial countemction of
failures without requiring exceptional
pilot skill or strength, by either the
deactivation of the system or a failed
portion thereof. or by overriding the
failure by movement of the flight
controls in .the normal sense.

(g) For airplanes showing"Compliance
with the fail-safe criteria of §§ 23.571
and 23.572. the airpl80e must be shown
by analysis or test to be free from flutter
to VoMo efter fatigue failure, or obvious
partial failure of a principle structural
element.

(h) For airplanes showing compliance
with the damage-toler8Oce criteria of
§ 23.573, the airplane must be shown by
analysis or test to be free from flutter to
VoIMo with the extent of damage for
which residual strength is
demonstrated.

54. Section 23.655 is amended by
revising paragraph (a) to read as follows:

523.655 Inotallatlon.
(a) Movable surfaces must be installed

so that there is no interference between
any surfaces, their bracing, or adjacent
fixed structure. when one surface is
held in its most critical clear80ce
positions and the others are operated
through their full movement... .. .. .. ..

•

523.629 Rutter.

•••••

(2) For redundant structure. in which new paragraphs (g) and (h) to read 8&

the failure of individual elements would follows:
result in applied loads being safely
distributed to other load carrying
members; 90 percent probability with 95 •

nfid (d) • ••percent co ence.
(cl The effects of temperature on (1) VoIMo for the airplane is less than

allowable stresses used for design in en 260 knots (EAS) and less than Mach 0.5,
essential component or structure must
be considered where thermal effects are
significant under normal operating
conditions.

(d) The design of the structure must
minimize the probability of catastrophic
fatigue failure. particularly at points of
stress concentration.

(e) Design values greater than the
guaranteed minimums required by this
section may be used where only
guaranteed minimum values are
normally allowed if e "premium
selection" of the material is made in
which a specimen of each individual
item is tested before use to determine
thet the actual strength properties of
that particular item will equal or exceed
those used in design.

523.615 [Removed)

51.llection 23.615 is removed.
52. Section 23.621 is amended by

revising paragraph (c)(l) and the
introductory text of paragraph (d). and
by adding a new paragraph (e) to read
as follows:

523.621 Cu1Ing f_

(e) Non-strucfwal costings. Castings
used for non-structural purposes do not
require evaluationJ testing or close
inspection.

53. Section 23.629 is amended by
revising paragraph (d)(1) and by adding

(d) Non-critlcal castings. For each
casting other than those specified in
paragraph (c) or (e) of this section, the
following apply:
.. .. .. .. *

(c)· ••
(1) Each critical casting must either
(il Have a casting factor of not less

than 1.25 and receive 100 percent
.inspection by visual, radiographic. and
either magnetic particle, penetrent or
other approved equivalent non
destructive inspection method; or

(ii) Have a casting factor of not less
than 2.0 and recelve 100 percent visual
inspection and 100 percent approved
non-destructive inspection. When an
approved quality control procedure is
established and an acceptable statistical
analysis supports reduction, non
destructive inspection may be reduced
from 100 per<.ent. and applied on a
sampling basis... .. .. .. ..
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tempereture of any windshield or
window to a point where there would
b&-

(1) Structural failure that adversely
effects the integrity of the cabin; or

(2) There would be a danger of fire.
66. Section 23.,\351 is revised to read

es follows:

§ 23.851 Are extingulshero.
(a) There must be at least one hand

fire extinguisher for use in the pilot
compartment that is located within easy
access of the pilot while seated.

(b) There must be at least one hood
fire extinguisher loceted conveniently in
the passenger compartment-
. (11 Of each airplane eccommodating
more thoo 6 passengers; and

(2) Of'each commuter category
airplane. '

(c) For hand fire extinguishers, the
following apply:

(1) The type and quantity of each
extinguishing agent used must be
appropriate to the kinds of fire likely to
occur where that agent is to be used.

(2) Each extinguisher for use in a
personnel compartment must be
designed to minimize the hazard of
toxic gas concentrations.

67. Section 23.865 is revised to read
as follows:

§23.865 Fira protection of flight controll,
engine mount., and other flight structure.

Flight controls, engine mounts,
excluding those portions that are
certificated as part of the engine, and
other flight structure located in the
engine compartment must be
constructed of fireproof material or
shielded so that they are capable of
withstanding the effects of a fire. EogIne
vibration isolators must incorporate
suitable features to ensure that the
engine is retained if the non-fireproof
portinns of the isolators deteriorate from
the effects ofa fire.

68. Section 23.1507 is revised to read
es follows:

§23.1 507 Operotlng maneuvering epeed.
The maximum operating maneuvering

speed, Vo, must be established es an
operating limitation. V0 is a selected
speed that is not greater than V..-In
established in § 23.335(c).

69. Section 23.1521 is emended by
revising paragraph (a) to read as follows:

§23.152t Powerplent limitations.
(a) General. The powerplant

limitations prescribed in this section
must be established so that they do not
exceed the corresponding limits for
which the engines or propellers are type
certificated. In addition. other
powerplant limitations used in

•

•

•

•

•

•

•

•

§23.n5 Windshields end windows.

•

§23.773 Pilot compsrtment vlow.
(a) Each pilot compartment must ba
(1) Arranged with sufficiently

extensive. clear and undistorted view to
enable the pilot to safely taxi, takeoff,
approach, land, and perform any
maneuvers within the operating
limitations of the airplane.

(2) Free from glare and reflections that
could interfere with the pilot's vision.
Compliance must be shown in all
operations for which certification is
requested: and

(3) Designed so that each pilot is
protected from the elements so thaI
moderate rain conditions do not unduly
impair the pilot'S view of the flight path
in normal flight and while landing.

(b) Each pilot compartment must have
a means to either remove or prevent the
formation of fog or frost on an area of
the intemel portion of the windshield
and side windows sufficiently large to
provide the view specified in paragreph
(a)(l) of this section. Compliance must
be shown under ell expected external
and internal ambient operating
conditions, unless it can be shown that
the windshield and side windows can
be easily cleared by the pilot without
interruption of moral pilot duties.

65. Section 23.775 is amended by
adding new paregraphs (f) and (g) to
reed es follows: .

without capsizing if any two
compartments of any main 110at are
flooded.

62. Section 23.753 is revised to read
as follows:

§23.753 Main float doolgn.
Each seaplane main float must meet

the requirements of § 23.521.

§23.755 (Amendod)
63. The introductory text of

§ 23.755(a) is amended by inserting the
words "without capsizing" between the
words "elloat" and "in".

64. Section 23.773 is revised to read
es follows:

60. Section 23.737 is revised to read
as follows:

§23.737 Skis.
The maximum limit load rating for

each ski must equal or exceed the
maximum limit load determined under
the applicable ground load requirements
of this part. •

61. Section 23.751 is amended by (f) Unless operation is known or
revising paragraph (a) to read as follows: forecast icing conditions is prohibited

by operating limitations, a means must
§ 23.751 Main noat buoyancy. be provided to prevent or to clear

(a) Each main float must hav&- accumulations of ice from the
(1) A buoyancy of 80 percent in windshield so that the pilot has

excess of the buoyancy required by that adequate view for taxi, takeoff.
float to support its portion of the approach, landing, and to perform any
maximum weight of the seaplane Of maneuvers within the operating
amphibian in fresh water; and limitations of the airplooe.

(2) Eoough watertight compartments (g) In the event of any probable single
to provide reasonable assurance that the failure, a transparency heating system
seaplane or amphibian will stay.afloat must be incapable of raising the

§23.731 [Amended]
58. Section 23.731 is amended by

removing paragraph (a). and by
redesignating paragraphs (b) and (c) as
paragrephs (a) and (b), respectively.

59. Section 23.733 is amended by
revising paragraph (a) to read as follows:

§ 23.733 Tires.
(a) Each landing gear wheel must have

e til\! whose approved tire ratings (static
and dynamic) are not exceeded-

(1) By a load on each main wheel tire)
to be compared to the static rating
approved for such tires) equal to the
corresponding static ground reection
under the design maximum weight and
critical center of gravity; and

(2) By a load on nose wheel tires (to
be compared with the dynamic rating
approved for such Iires) equal to the
reaction obtained at the nose wheel,
assuming the mass of the airplane to be
concentrated at the most critical center
of grevity and,exerting a force of 1.0 W
downward and 0.31 W forward (where
W is the design maximum weight), with
the reactions distributed to the nose and
main wheels by the principles of statics
and with the drag reaction et the ground
applied only et wheels with brakes.
,. • • ,. *

(2) A device that functions
continuously when the wing flaps are
extended beyond the maximum
approach flap position, using a normal
landing procedure, if the landing gear is
not fully extended and locked. There
may not be a manual shutoff for this
warning device. The flap position
sensing unit may be installed et any
suitable location. The system for this
device may use any part of the system
(including the aural warning device) for
the device required in paragraph (f)(1) of
this section.

.'



42166 Federal Register / Vol. 58, No. 150 / Friday, August 6, 1993 / Rules and Regulations

detennining compliance with this part
must be established.

(c) Fuel. oil. and coolant fjIJer
openings. The follmving apply:

(lJ Fuellilter openings must be
marked at or near the liller cover with

(I) For reciprocating engine-powered
airplanes-

(A) The word "Avgas"; and
(BJ The minimum fuel grade.
(il) For turbine engine-powered

airplanes-

(d) Eech engine, auxiliary power unit,
or propeller range that is restricted
because of excessive vibration stresses
must be marked with red arcs or red
lines.

74. Section 23.1557 is amended by
removing paragraph (f) and by revising
paragraph (c) to read as follows:

§23.1557 Miscellaneous markings and
placards.

70. A new § 23.1522 is added to read
as follows:

§ 23.1522 Auxiliary power unit limitation•.
If an auxiliary power unit is installed.

tha limitations astablished for the
auxiliary power must be specified in the
operating limitations for the airplane.

71. Section 23.1525 is revised to read
as follows:

§ 23.1525 Kind. 01 operetlon.
The kinds of operation authorized

(a.g. VFR. !FR. day or night) and the
meteorological conditions (a.g. icing) to
whiCh the operation of the airplane is
limited or from which it is prohibited,
must be established appropriate to the
installed equipment.

72. Section 23.1527 is revised to read
as follows:

§23.1527 MaxImum operating altitude.
(a) Themaximum altitude up to

which operation is allowed, 85 limited
by flight. structural. powerplant.
functional or equipment characteristics.
must be astablished.

(b) A maximum oparating altitude
limitation of not more than 25,000 feet
must be established for pressurized
airplanes unless compliance with
§ 23.775(e) is shown.

73. Section 23.1549 is amended by
revising the heading. introductory text
of the section. and paragraph (d) to read
8S follows:

§ 23.1549 Powerplant and auxiliary power
unit Insuumente.

For each required powerplant and
auxiliary power unit instrument, as
appropriate to the type of instruments-

•••••

78. Section § 23.1585 is amended by
revising paragraphs (aJ and (cJ, and
adding paragraph (b), to read as follows:

§23.1585 Operating procedure••
(a) For each airplane, information

concerning normal. abnormal, and'
emergency procedures and other
pertinent information necessary for safe
operation and the achievement of the
scheduled performance must be
identified and segregated, including-

(1) The maximum demonstrated
values of crosswind velocity for takeoff
and landing and procedures and
information pertinent to operations in
crosswinds;

(2J The speeds. configurations, and
procedures for making a normal takeoff
and the subsequent climb;

(3) Procedure for abandoning a takeoff
due to engine failure or other cause;

(4) The recommended climb speeds,
and any variation with altitude;

(5) An explanation of significant or
unusual flight or ground handling
characteristics of the airplane;

(6) A recommended speed for flight in
rough air. This speed must be chosen to
protect against the occurrence, as a
result of gusts. of structural damage to
the airplane and loss of control (for
example. stalling); and

(7) For seaplanes and amphibians,
water handling procedures and the
demonstrated wave height.

(b) For single-engine airplanes. the
procedures, speeds, and configurations
for a glide following an engine failure
and subsequent forced landing.

(c) For multiengine airplanes. the
information must include--

(1) Procedures and speeds for
continuing a takeoff following failure of
the critical engine and the conditions
under which takeoff can be safely
continued, or a warning against
attempting to continue the takeoff;

(2J Procedures, speeds, and
configurati0ns for continuing a climb
following engine failure after takeoff or
en route;

(3) Procedures, speeds. and
configurations for making an approach
and landing with one engine ...
inoperative;

(4) Procedures. speeds. and
configurations for making a go-around
with one engine inoperative and the
conditions u!!der which the go-around
can safely be executed. or a warning
against attempting the go-around
maneuver;
. (5) Procedures for restarting engines

in flight. including the effacts of
altitude. must be set forth in the
Airplane Flight Manual (AFM); and

(6) The Vss• determined in § 23.149.

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

••

•

•

•

•

76. Section 23.1581 is amended by
adding a new paragraph (f) to read as
follows:

§23.1581 General.

75. Section 23.1563 is amended by
revising paragraph (a) to read as follows:

§ 23.1563 Airspeed placard•.

(a) The operating maneuvering speed,
VOl and

(h)·Kinds ofoperation. A list of the
kinds of operation to which the airplane
is limited or from which it is prohibited
under § 23.1525, and also a list of
installed equipment that affects any
operating limitation and identification
8S to the equipment's required
operational status for the kinds of
operation for which approval has been
given.
* '* * '* *

1m) Allowable lateral fuel loading.
The maximum allowable lateral fuel
loading differential must be furnished if
less than the maximum possible.

(A) The words "Jet Fuel"; and
(B) The pennissible fuel designations,

or references to the Airplane Flight
Manual (AFM) for pannissible fuel
designations.

(iiiJ For pressure fueling systems, the
maximum pennissible fueling supply
pressure and the maximum permissible
defueling pressure.

(2) Oilliller openings must be marked
at or near the filler cover with the word
"Oil" and the pennissible oil
designations. or references to the
Airplane Flight Manual (AFMJ for
permissible oil designations.

(3) Coolant filler openings must be
marked at or near the filler cover with
the word "Coolant".

(f) Revisions and amendments. Each
Airplane Flight Manual (AFM) must·
contain a means for recording the
incorporation of revisions and
amendments.

77. Section 23.1583 is amended by
adding introductory text to the section,
by revising paragraphs (a)(2) and (hJ,
and by adding a paragraph (m) to read
as follows:

§23.1583 Operating limitations.

Operating limitations determined
during type certification must be stated,
including the following: .

(8) * * *

(2) The speeds VMC, Va, VLE. and VLa,

if established, and their significance.

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•



Federal Register I Vol. 58, No. 150 I Friday, August 6, 1993 I Rules and Regulations 42167

complete new data for the skiplane
configuration if- .

(1) The landing gear is fixed in both
the landplane and sldplana
configurations;

(2) The climb performance is not
critical: and

(3) Tbe climb reduction in the
skiplane configuration does not exceed
50 feet per minute. -

(c) For each airplane:
(1) Any loss of altitude more than 100

feet. or any pitch more than 30 degrees
below level flight attitude. occurring
during the recovery part of maneuvers
prescribed in §§ 23.201(c) and 23.305, if
applicable.

(2) The stalling speed, Vso. at
maximum weight.

(3) The stalling speed, VSI • at
maximum weight end with the landing
gear and \ving flaps retracted and the
effect upon this stalling speed of angles
of bank up to 60 degrees.

(4) The speed used in showing
compliance Y'ith the cooling and climb
requirements of §§ 23.1041 through
23.1047 if this speed is greater than the
best rate of climb with one engine
inoperative for multiengine airplanes
and the maximum atmospheric
temperature at which compliance with
the cooling requirements has been
shown.

~WNG CODE 4"l>-1)-.M

80. Section 23.1589 is amended by
revising paragraph (al to read as follows.

§23.1589 Loading Information.

(a) The weight and location of each
item of equipment that can be easily
removed, relocated. or replaced and that
is installed when the airplane was
weighed under the requirement of
§23.25.

•

•

•

•

•

•

•

•

•

•

•

•

•

•

(c1 Dynamic. spring-back of the landing gear
and adjacent structure at the instant just after
the wheels come up to speed may result in
dynamic forward acting loads of considerable
magnitude. This effect must be detennined.
in the levellandmg condition. by assuming
that the wheel spin·up loads calculated by
the methods of this appendix are reversed.
Dynamic spring-back is likely to become
critical for landing gear units having wheels
of large mass or high landing speeds.

82. A new appendix H is added to
part 23 to read as follows:

Appendix H to Part 23-Se8plane
Loads

81. Appendix D of part 23 is amended
by revising the heading and by edding

. a paragraph (c) to read as follows:

Appendix 0 to Part 23-Wheel Spin-Up
and Spring-BaCk Loads

••..•

79. Section 23.1587 is amended by
adding the introductory text and by
revising paragraphs (a). (b), and (c) to
read as follows:

§ 23.1587 Performance information.
The following infonnation must be

furnished:
(a) Fnr nnrmal, utility. and acrobatic

catagnry airplanas:
(1) The takeoff distance determined

undar §,23.51 and the kind of runway
surface used in the tasts.

(2) The climb gradient determined
under §§ 23.65 and 23.77, with the
associated airspeed, power, and the
airplane configuration.

(3) The landing distance determinad
under § 23.75.

(4) The one engine inoperative en
route climb/descent gradients
determined under § 23.67 fnr
multiengine airplanes.

(5) The calculated apprnximate effect
on takeoff distance, landing distance,
and climb performance for variations
in-

(i) Altitude from sea level to 10,000
feet in a standard atmosphere and cruise
configuration; and

(ii) Temperalure, at those altitudes
frnm 60°F below standard to 40°F abnve
standard.

(b) For sldplanes. a statement 'nf the
approximate reduction in climb
performance may be used instead of

•



42168 Federal Register I Vol. 58, No. 150 I F#day, August 6, 1993 I Rules and Kegulations

Appendix H
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FIGURE 1. Pictorial definition of angles, dimensions, and directions on a seaplane.
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Appendix H· (continued)
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FIGURE 2. Hull station weighing factor.
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FIGURE 3. Transverse pressure distributions.
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