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DEPARTMENT OF TRANSPORTATION

Aviation Rulemaking Advisory Committee; General Aviation and Business
Airplane Issues--New Task

AGENCY: Federal Aviation Administration (FAA), DOT.

ACTION: Notice of new task assignment for the Aviation Rulemaking
Advisory Committee (ARAC).

SUMMARY: Notice is given of a new task assigned to and accepted by the
Aviation Rulemaking Advisory Committee (ARAC). This notice informs the
public of the activities of ARAC.

FOR FURTHER INFORMATION CONTACT:

Mr. John Colomy, Assistant Executive Director, Aviation Rulemaking
Advisory Committee, FAA Small Airplane Directorate, 601 East 12th
Street, Kansas City, Missouri 64106; telephone (816) 426-6930.

[[Page 18875]]

SUPPLEMENTARY INFORMATION:
Background

The FAA has established an Aviation Rulemaking Advisory Committee
to provide advice and recommendations to the FAA Administrator, through
the Associate Administrator for Regulation and Certification, on the
full range of the FAA"s rulemaking activities with respect to
aviation--related issues. This includes obtaining advice and
recommendations on the FAA"s commitment to harmonize its Federal
Aviation Regulations (FAR) and practices with its trading partners in
Europe and Canada.

One area ARAC deals with is general aviation and business airplane
issues. These issues involve the airworthiness standards for small and
commuter category airplanes in 14 CFR part 23 and parallel provisions
in 14 CFR parts 91 and 135.

The Task

This notice is to inform the public that the FAA has asked ARAC to
provide advise and recommendation on the following harmonization task:



Recommend disposition of comments made to Notices of Proposed
Rulemaking (NPRM) Nos. 94-19, 94-20, and 94-22, which propose to
harmonize 14 CFR part 23 with the Joint Aviation Requirements (JAR)
23. 1T ARAC determines rulemaking documents or advisory circulars
are appropriate to dispose of these comments, those documents should
be developed by ARAC along with the proper justification and any
legal and economic analysis. Harmonize any resulting Federal
Aviation Regulations with the Joint Aviation Requirements.

ARAC Acceptance of Task

ARAC has accepted the task and has chosen to assign it to the
existing JAR/FAR 23 Harmonization Working Group. As a result of the new
task assigned to the working group, membership is being reopened. The
working group will serve as staff to ARAC to assist ARAC iIn the
analysis of the assigned task. Working group recommendations must be
reviewed and approved by ARAC. If ARAC accepts the working group®"s
recommendations, if forwards them to the FAA as ARAC recommendations.

Working Group Activity

The JAR/FAR 23 Harmonization Working Group is expected to comply
with the procedures adopted by ARAC. As part of the procedures, the
working group is expected to:

1. Recommend a work plan for completion of the tasks, including the
rationale supporting such a plan, for consideration at the meeting of
ARAC to consider general aviation and business airplane issues held
following publication of this notice.

2. Give a detailed conceptual presentation of the proposed
recommendations, prior to proceeding with the work stated in item 3
below.

3. For each task, draft appropriate regulatory documents with
supporting economic and other required analyses, and/or any other
related guidance material or collateral documents the working group
determines to be appropriate; or, if new or revised requirements or
compliance methods are not recommended, a draft report stating the
rationale for not making such recommendations.

4. A status report at each meeting of ARAC held to consider general
aviation and business airplane issues.

Participation in the Working Group

The JAR/FAR 23 Harmonization Working Group is composed of experts
from those organizations having an interest in the assigned task. A
working group member need not be a representative of a member of the
full committee.

An individual who has expertise in the subject matter and wishes to
become a member of the working group should write to the person listed
under the caption FOR FURTHER INFORMATION CONTACT expressing that
desire, describing his or her interest in the tasks, and stating the
expertise he or she would bring to the working group. The request will
be reviewed by the assistant chair, the assistant executive director,
and the working group chair, and the individual will be advised whether
or not the request can be accommodated.

The Secretary of Transportation has determined that the formation
and use of ARAC are necessary and in the public interest in connection
with the performance of duties imposed on the FAA by law.

Meetings of ARAC will be open to the public, except as authorized



by section 10(d) of the Federal Advisory Committee Act. Meetings of the
JAR/FAR 23 Harmonization Working Group will not be open to the public,
except to the extent that individuals with an interest and expertise
are selected to participate. No public announcement of working group
meetings will be made.

Issued in Washington, DC, on April 10, 1995.
Chris A. Christie,
Executive Director, Aviation Rulemaking Advisory Committee.
[FR Doc. 95-9153 Filed 4-12-95; 8:45 am]
BILLING CODE 4910-13-M
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Regional Airline Association
1200 13th Street, NW o Suite 300 e Wasnington, DC 20036-2401 e 202 857-1170 o FAX 202:429-5113 & ARINC “WASRAXD"

August 16, 1995

Mr. Anthony J. Broderick

Associate Administrator, Regulation and Certification
FEDERAL AVIATION ADMINISTRATION - AVR - 1
800 Independence Avenue, SW

Washington, D. C. 20591

Subject: ARAC Task - Harmonization of CFR Part 23; Disposition of Comments
Reference:  Your letter dated February 3, 1995, to Mr. Bernard Brown

Dear Mr. Broderick:

ARAC has completed its task to recommend disposition of comments made to NPRM’s 94-19,
94-20, and 94-22.

The chairman of the ARAC working group, Mr. Jim Dougherty, reported at a meeting of ARAC
General Aviation/Business Airplane Issues today that all comments received have been
coordinated with the Joint Aviation Authorities (JAA) and resolved. Based on that report,
ARAC has accepted the working group’s recommendations.

Draft final rules, which have also received FAA Legal and Economic approval, are hereby

transmitted to you for implementation.

Sincerely,

ok

William C. Keil
Assistant Chair (Acting)
"ARAC General Aviation/Business Airplane Issues

attachments
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800 Independence Ave.. S.W.

U,fSi_DepOr TTet‘f\ofn Washington, D.C. 20591
of Transporiati

Federal Aviation -
Administration :

SEP —6 1995

Mr. William C. Keil

Regional Airline Association
1200 19th Street, NW

Suite 300

Washington, DC 20036-2401

Dear Mr. Keil:

Thank you for your August 16 letter forwarding the Aviation
Rulemaking Advisory Committee (ARAC) recommendations to
harmonize the Joint Aviation Requirements (JAR)/Federal
Aviation rRegulations (FAR) Part 23 airframe, flight, and
powerplant regulations.

The recommendations were submitted in a format suitable for
processing and, therefore, will be presented to Federal
Aviation Administration (FAA) management as quickly as
possible. If management agrees with the recommendations,
they will be published in the_Federal Register as final
rules.

I would like to thank the aviation community for its
commitment to ARAC and its expenditure of resources to
develop the recommendations. We in the FAA pledge to
process them expeditiously as high-priority actions.

Again, let me thank the ARAC and, in particular, the
JAR/FAR Part 23 Harmonization Working Group for its prompt
action on the tasks the FAA iuwposed.

Sincerely,
-

Anthony--J. Br e£\§k

Associate Administrator for
Regulation and Certification
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[4910-13] August 10, 1995
DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration

14 CFR Part 23

[Docket No. 27804; Amendment No. 23- ]

RIN 2120-AE60

Airworthiness Standards; Powerplant Rules Based on European Joint
Aviation Requirements

AGENCY: Federal Aviation Administration, DOT.

ACTION: Final rule.

SUMMARY: This final rule amends the powerplant airworthiness
standards for normal, utility, acrobaticc and commuter category
airplanes. This amendment completes a portion of the Federal
Aviation Administration (FAA) and the European Joint Aviation
Authorities (JAA) effort to harmonize the Federal Aviation
Regulations and the Joint Aviation Requirements (JAR) for
airplanes certificated in these categories. This amendment will
provide nearly uniform powerplant airworthiness standards for
airplanes certificated in the United States under 14 CFR part 23
and in the JAA countries under Joint Aviation Requirements 23,
simplifying international airworthiness approval.

EFFECTIVE DATE: [INSERT DATE 30 DAYS AFTER DATE OF PUBLICATION

IN THE FEDERAL REGISTER]



FOR FURTHER INFORMATION CONTACT: Norman Vetter, ACE-111, Small
Airplane Directorate, Aircraft Certification Service, Federal
Aviation Administration, 601 East 12th Street, Kansas City,

Missouri 64106; telephone (81l6) 426-5688.

SUPPLEMENTARY INFORMATION:
Background

This amendment is based on Notice of Proposed Rulemaking
(NPRM) No. 94-19 (59 FR 33822). All comments received in
response to Notice 94-19 have been considered in adopting this
amendment.

This amendment completes part of an effort to harmonize the
requirements of part 23 and JAR 23. The revisions to part 23 in
this amendment pertain to powerplants. Three other final rules
are to be issued that pertain to airworthiness standards for
systems and equipment (xx FR xxx), [INSERT PROPER FEDERAL
REGISTER CITATIONS] flight (xx FR xxx), and airframe (xx FR XXX).
These related rulemakings are also part of the harmonization
effort. Interested persons should review all four final rules to
ensure that all revisions to part 23 are recognized.

The harmonization effort was initiated at a meeting in June
1990 of the JAA Council (consisting of JAA members from European
countries) and the FAA, during which the FAA Administrator
committed the FAA to support the harmonization of the U.S.
regulations with the JAR that were being developed. 1In response

to the commitment, the FAA Small Airplane Directorate established



an FAA Harmonization Task Force to work with the JAR 23 Study
Group to harmonize part 23 with the proposed JAR 23. The General
Aviation Manufacturers Association (GAMA) also established a JAR
23 and part 23 committee to provide technical assistance.

The FAA, JAA, GAMA, and the Association Europeene des
Constructeurs de Material Aerospatial (AECMA), an organization of
European airframe manufacturers, met on several occasions in a
continuing harmonization effort.

Near the end of the effort to harmonize the normal, utility,
and acrobatic category airplane airworthiness standards, the JAA
requested and received recommendations from its member countries
on proposed airworthiness standards for commuter cétegory
airplanes. Subsequent JAA and FAA meetings on this issue
resulted in proposals that were reflected in Notice 94-19 to
revise portions of the part 23 commuter category airworthiness
standards. Accordingly, this final rule adopts the powerplant
airworthiness standards for all part 23 airplanes.

In January 1991, the FAA established the Aviation Rulemaking
Advisory Committee (ARAC) (56 FR 2190, January 22, 1991). At an
FAA/JAA Harmonization Conference in Canada in June 1992, the FAA
announced that it would consolidate the harmonization effort
within the ARAC structure. The FAA assigned to ARAC the
rulemakings related to JAR and part 23 harmonization, which ARAC
assigned to the JAR 23/FAR 23 Harmonization Working Group. The
proposals for powerplant airworthiness standards contained in

Notice No. 94-19 were a result of both the working group's



efforts and the efforts at harmonization that occurred before the
formation of the working group.

The JAA submitted comments to the FAA on January 20, 1994,
in response to the four draft proposals for harmonization of the
part 23 airworthiness standards. The JAA submitted comments
again during the comment period of the NPRM. At the April 26,
1995, ARAC JAR/FAR 23 Harmonization Working Group meeting, the
JAA noted that many of the comments in the January 20 letter had
been satisfied or were no longer relevant. The few remaining
items concern issues that are considered beyond the scope of this
rulemaking, and, therefore, will be dealt with at future FAA/JAA

Harmonization meetings.

Discussion of Comments
General

Interested persons were invited to participate in the
development of these final rules by submitting written data,
views, or arguments to the regulatory docket on or before -
October 28, 1994. Four commenters responded to Notice 94-19.
Two commenters (Transport Canada and the Air Line Pilots
Association) expressed overall support for the proposed changes.
The JAA stated its overall support while commenting on specific
proposed changes. The fourth commenter (Beechcraft) commented on
several specific sections. The specific comments of JAA and
Beechcraft are discussed in detail in this document and include

an FAA response and a description of any changes to the final



rule language. Other minor technical and editorial changes have
been made to the proposed rules based on relevant comments
received, consultation with the ARAC, and further review by the

FAA.

Discussion of Amendments

Section 23.777 Cockpit controls.

The FAA proposed to revise § 23.777(c) (2) so that for
single-engine airplanes designed for a single cockpit occupant,
the powerplant controls would be located in the same position as
they are for airplanes with tandem seats.

No comments were received on the proposal, and it is adopted
as proposed.

Section 23.779 Motion and effect of cockpit controls.

The FAA proposed to revise § 23.779(b) (1) by adding a new
item, "fuel," to the "motion and effect"” table to require that
any fuel shutoff control other than mixture must move forward to
open.

No comments were received on the proposal, and it is adopted
as proposed.

Section 23.901 1Installation.

The FAA proposed to revise § 23.901(d) (1), which concerns
turbine engine installation and vibration characteristics that do
not exceed those established during the type certification of the
engine. The FAA proposed to add the word "carcass" before

vibration in this paragraph in order to restrict analyses to



those vibrations that are caused by external excitation to the
main engine frame or "carcass." While the word "carcass" has not
traditionally been used in this context in the United States, it
is used in Europe and was proposed in the interest of
harmonization.

The FAA proposed to revise § 23.901(d) (2) by deleting the
last sentence, which reads: "The engine must accelerate and
decelerate safely following stabilized operations under these
rain conditions." This requirement is already provided for in
the first sentence of paragraph (d) (2), which states that the
turbine engine must be constructed and arranged to provide
"continued safe operation.”

The FAA proposed to revise paragraph (e) of this section by
adding the word "powerplant" in front of "installation" to make
clear that it pertains to all powerplant installations. The FAA
proposed to revise paragraph (e) (1) by adding the word
"installation" in front of "instruction” to make clear which
instructions are applicable.

The FAA proposed that new paragraph (e) (1) (1) contain the
requirement for an engine type certificate currently set forth in
paragraph (e) (1). The FAA proposed that paragraph (e) (1) (ii)
continue the current requirement for a propeller type
certificate, and to allow an equivalency finding for certain
propellers not type certificated in the United States. This
revision was proposed to be consistent with the proposed

revisions to § 23.905, Propellers.



No comments were received on the proposals. However, as
discussed below, the FAA has determined that the proposed
amendment to § 23.905(a) concerning propellers should be
withdrawn. Consequently, proposed revisions to § 23.901(e) are
no longer appropriate and are being withdrawn.

The proposal is adopted with the above change.

Section 23.803 Engines.

The FAA proposed to revise § 23.903(c) and (g) by adding the
headings "Engine isolation" and "Restart capability,"”
respectively, in order to identify the subjects of these
paragraphs as is done for the other paragraphs in this section.
The FAA also proposed to change the heading of paragraph (f) from
"Restart capability" to "Restart envelopé" since the paragraph
addresses the altitude and airspeed envelope for restarting the
engines in flight.

No comments were received on the proposals, and they are
adopted as proposed.

Section 23.905 Propellers.

The FAA proposed to revise § 23.905(a) to permit approval,
on part 23 airplanes, of propellers by a means other than the
currently required type certificate.
Comment: Beechcraft objects to what it characterizes as "an
unknown method of compliance." Beechcraft states that it appears
that the economic burden of certification would be placed on the
end user of the propeller without any guidance as to the means of

compliance. Beechcraft asserts that experience indicates that



equivalent level of safety findings are very subjective, that
propellers woula be certificated to various standards, and that
this creates a liability for the aircraft manufacturer.
Beechcraft believes tht uniform airworthiness standards should be
maintained and that "an aircraft manufacturer could not, for
economic and liability reasons, afford to purchase a propeller
without a type certificate, U.S. or foreign."

FAA Response: The FAA re-evaluated the proposal and determined

that public interest would be best served if the proposal were
withdrawn. Therefore, the FAA is withdrawing the proposal and
will consider it for future rulemaking action.

Section 23.907 Propeller vibration.

The FAA proposed to revise § 23.907(a) to require that
propellers "other than a conventional fixed-pitch wooden
propeller" be evaluated for vibration. Fixed-pitch wooden
propellers are not highly stressed, as are all metal and most
composite propeller blades.

No comments were received on this proposal and it is adopted
as proposed.

Section 23.925 Propeller clearance.

The FAA proposed to revise § 23.925 to require that
propeller clearance must be evaluated with the airplane at the
most adverse combination of weight and center of gravity, and
with the propeller in the most adverse pitch position. This
revision would make the requirement consistent with current

certification practice.



Comment: The JAA pointed out that, under the JAR, the clearances
provided in this section are intended to represent minimum values
and that it had previously rejected the introductory text
language that states "Unless smaller clearances are
substantiated. . . ."

FAA Response: The language quoted by the JAA is in present

§ 23.925 and would not be affected by the proposed change. The
FAA acknowledges that the introductory language cited by the JAA
has been previously identified as an area of known disharmony
between the two sets of regulations that would not be affected by
the proposed revisions.

No comments other than the JAA acknowledgement of disharmony
Qere received on the changes proposed forrthis section in Notice
94-19, and the proposal is adopted as proposed.

Section 23.929 Engine installation ice protection.

The FAA proposed to replace the word "power" in § 23.929 in
the phrase "without appreciable loss of power" with the word
"thrust" because "thrust" is more descriptive of the loss
experienced when ice forms on a propeller.

No comments were received on the proposal, and it is adopted
as proposed.

Section 23.933 Reversing systems.

The FAA proposed to revise § 23.933(a) (1) so that these
provisions correspond to the turbojet and turbofan reversing

system airworthiness standards of part 25.



The FAA also proposed to delete as unnecessary the word
"forward" from paragraph (a) (3).

No comments were received on the proposals, and they are
adopted as proposed.

Section 23.955 Fuel Flow.

The FAA proposed to revise § 23.955(a) by deleting the word
"and" where it occurs between the subparagraphs. Each of the
four paragraphs is independent and all of them apply under
subparagraph (a).

The FAA also proposed to revise § 23.955(a) (3) by adding the
word "probable" so that the requirement would read as follows:
"If there is a flow meter without a bypass, it must not have any
probable failure mode . . . ," The addition of the word
"probable" would clarify the intent of the requirement that only
probable failures need be analyzed.

No comments were received on the proposals, and they are
adopted as proposed.

Section 23.959 Unusable fuel supply.

The FAA proposed that the text of § 23.959 be redesignated
as paragraph (a), and proposed the addition of a new paragraph
(b) to require that the effect of any fuel pump failure on the
unusable fuel supply be established. This change would not
require any change in the fuel quantity indicator marking
required by § 23.1553.

No comments were received on the proposals, and they are

adopted as proposed.

10



Section 23.963 Fuel tanks: general.

The FAA proposed to clarify § 23.963(b), which concerns fuel
tank liners, by replacing the phrase "must be of an acceptable
kind"™ with the phrase "must be shown to be suitable for the
particular application."™ Also, the FAA proposed to revise the
cross reference in this section to coincide with the proposed
revision of § 23.959 discussed above.

No comments were received on the proposals, and they are
adopted as proposed.

Section 23.965 Fuel tank tests.

The FAA proposed to revise § 23.965(b) (3) (i) by changing the
phrase "the test frequency of vibration cycles per minute is
obtained by . . ." to "the test frequency of vibration is the
number of cycles per minute obtained by . . ." to clarify that it
is the number of cycles per minute that is to be used during
testing of a fuel tank.

No comments were received on the proposal. After further
review of the proposal, however, the FAA determined that the
second portion of paragraph (b) (3) (i), which includes the test
frequency vibration cycles, should be redesignated as paragraphs
(b) (3) (i) (1) and (2), and that the phrase "except that" should be
removed and the word "and" added in its place. This would not be
a substantive revision.

The proposal is adopted with the above change.

11



Section 23.973 Fuel tank filler connection.

The FAA proposed to revise § 23.973(f) by removing the
language that limits its applicability so that the regulation
would apply to all airplanes with turbine engines, including
turbine engines that are equipped with pressure fueling systems.

No comments were received on the proposal, and it is adopted
as proposed.

Section 23.975 Fuel tank vents and carburetor vents.

The FAA proposed to revise the first sentence of
§ 23.975(a) (5) to clarify that there may be no point in any vent
line where moisture can accumulate unless drainage is provided.
The FAA explained that the intent of-this requirement is to allow
low spots in the fuel tank vent system if a drain is provided for
each low spot.
Comment: No comments were received concerning the proposed
revision of the first sentence of § 23.975(a) (5). However, the
JAA submitted a comment on the second sentence, for which no
change was proposed. That sentence currently reads, "Any drain
valve installed in the vent lines must discharge clear of the
airplane and be accessible for drainage." The JAA's comment is
threefold. First, JAA states that, in smaller, less complex part
23 airplanes, whether a vent will remain clear in all phases of
operation cannot be guaranteed. Second, JAA states that, on more
complex part 23 airplanes, "considerations of inaccessibility
during operation of an aircraft when the need for a drain valve

has been considered essential, has very often resulted‘in the

12



acceptance of automatic wvalves that drain back into the fuel
tank." Finally, JAA states that drainage/discharge clear of the
airplane is not in accord with environmental concerns.

FAA Response: The FAA has concluded after reviewing the JAA

comment and after discussions within the ARAC working group that
further clarification of this drainage requirement is
appropriate, since the rule language was never intended to limit
discharge to an external drain valve. Therefore, the last
sentence of § 23.975(a) (5), as adopted, reads "Any drain valve
installed must be accessible for drainage."

Section 23.979 Pressure fueling systems.

The FAA proposed to revise § 23.979(b) to require, for
commuter category airplanes,»an indicatidn at each fueling
station of failure of the automatic shutoff means. This revision
would make the commuter category automatic shutoff means
requirements similar to the requirements for transport category
airplanes in § 25.979.

No comments were received on the proposal, and it is adopted
as proposed.

Section 23.1001 Fuel jettisoning system.

The FAA proposed to revise § 23.1001(b) (2) to redefine the
speed at which the fuel jettisoning system tests should be
conducted by referencing § 23.69(b). The JAA statés that a
comparable change will be made to JAR 23.

No other comments were received, and this proposal is

adopted as proposed.

13



Section 23.1013 0il tanks.

The FAA proposed to delete the word "crankcase" in
§ 23.1013(d) (1) to make this paragraph applicable to all engine
installations.

No comments were received on the proposal, and it is adopted
as proposed.

Section 23.1041 General.

The FAA proposed to revise § 23.1041, under the "Cooling"
heading, to require, for all airplanes regardless of engine type,
a demonstration of adequate cooling at one maximum ambient
atmosphere temperature for which approval is requested.

No comments were received on the proposal, and it is adopted
as proposed.

Section 23.1043 Cooling tests.

The FAA stated in the preamble to Notice 94-19 that it
proposed to revise § 23.1043(a) (3) to show that the minimum grade
fuel requirement applies to both turbine and reciprocating
engines and that the lean mixture requirement applies to
reciprocating engines only.

The FAA proposed to simplify the introductory text of
paragraph (a) by deleting the requirement that compliance must be
shown "under critical ground, water, and flight operating
conditions to the maximum altitude for which approval is
requested” since this requirement is already contained in

§ 23.1041.

14



The FAA proposed to improve the organization of the section
by moving to paragraph (a) (4) the requirement in the introductory
text of paragraph (a) that for turbocharged engines, each
turbocharger must be operated through the part of the climb
profile for which turbocharger operation is requested.

The FAA proposed a non-substantive change to paragraph
(a) (1) to make it consistent with proposed changes to § 23.1041.

The FAA proposed to reword paragraph (a) (2) without
substantive change to make this language identical to the JAR.

The FAA proposed to revise paragraph (a) (3) to clarify that
the requirement for mixture settings applies to reciprocating
engines and that the mixture settings must be the leanest
recommended for the climb. The FAA pointed out that the "leanest
recommended for climb" mixture setting is considered a normal
operating condition.

The FAA proposed to remove paragraph (a) (5) because water
taxi tests are already required by § 23.1041 as amended by
Amendment 23-43 (58 FR 18958, April 9, 1993).

The FAA proposed to revise paragraphs (c) and (d) by adding
the requirement that cooling correction factors be determined for
the appropriate altitude. This proposed change was intended to
codify current certification practice and increase safety by
ensuring that the proper correction factor is determined.
Comment: Beechcraft comments that the minimum fuel requirement

of present paragraph (a) (3) should be deleted for turbine engines

15



since there are not real measurable differences for turbine
engine fuel as there are for reciprocating engine fuel.

FAA Response: The proposed rule did not contain any change to

the minimum fuel grade requirements and the preamble statement
may be unclear. The FAA agrees with the Beechcraft statement
that today, turbine engine fuels are not graded. Since no change
was proposed in this wording in the NPRM and since the present
wording has no effect on the use of turbine engine fuels, no
change is made for this final rule. However, after discussion
within the ARAC Working Group, the FAA has determined that
paragraph (a) (3) can be clarified by moving the second part of
the sentence concerning mixture settings'for reciprocating
engines to a new subparagraph (a) (5). This is not considered a
substantive change to the proposed language, but a clarification
of a current requirement.

The only comment received on the changes proposed for
§ 23.1043 concerned paragraph (a) (3), and that paragraph is
adopted as explained above. The remaining changes are adopted as
proposed.

Section 23.1045 Cooling test procedures for turbine engine

powered airplanes.

The FAA proposed to clarify § 23.1045(a) by stating more
generally that (1) compliance with § 23.1041 must be shown for
all phases of operations, not only the four listed phases:
takeoff, climb, enroute, and landing; and that (2) the airplane

must be flown in the configuration, at the speeds, and following

16



the procedures recommended in the Airplane Flight Manual for the
relative stage of flight that corresponds to the applicable
performance requirements critical to cooling.

No comments were received on the proposals, and they are
adopted as proposed.

Section 23.1047 Cooling test procedures for reciprocating engine

powered airplanes.

The FAA proposed to revise the cooling test procedures in
§ 23.1047 for reciprocating engine powered airplanes by deleting
the specific procedures because experience has shown that some of
the listed detailed procedures are not directly applicable to
certain engine configurations and certain operating conditions.
No comments were received on the proposal, and it is adopted
as proposed. |

Section 23.1091 Air induction system.

The FAA proposed to revise § 23.1091(c) (2) to require that
air induction system design protect against foreign matter, from
whatever source, "during takeoff, landing, and taxiing" rather
than be limited, as is the present rule, to foreign material
located on the runway, taxiway, or other airport operating
surfaces.

Comment: Beechcraft comments that increasing the scope of the
foreign material environment poses very difficult technical
questions and potentially costly solutions. Beechcraft states
that it is extremely difficult to compensate for and pfotect

against airborne debris and also states its concern that the

17



proposed rule language gives no guidance as to the levels of
protection that are necessary.

FAA Response: As stated in the NPRM preamble, the proposed

language is consistent with current certification practice and,
therefore, would not be a significant new burden on aircraft
manufacturers. However, it was not the FAA's intent to create an
opportunity for an extreme interpretation of this rule, as
suggested by Beechcraft. To clarify the intent, and after
discussion within the ARAC Working Group, the FAA has added the
words "hazard of" to the second sentence of § 23.1091(c) (2) to
make it clear that the intent of the rule is to minimize the
hazard of ingestion of foreign matter rather than to require zero
ingestion.

This proposal is adopted with the change explained above.

Section 23.1093 Induction system icing protection.

The FAA proposed to revise § 23.1093(c) by adding the
heading "Reciprocating engines with superchargers" so that this
paragraph would be consistent with paragraphs (a) and (b) of this
section, which have headings.

No comments were received on the proposal, and it is adopted
as proposed.

Section 23.1105 Induction system screens.

The FAA proposed to revise § 23.1105 to include fuel
injection systems, since some reciprocating engines incorporate a
fuel injection system and the same provisions required for a

carburetor are necessary for a fuel injection system.

18



No comments were received on the proposal, and it is adopted
as proposed.

Section 23.1107 Induction system filters.

The FAA proposed to revise the introductory text of
§ 23.1107 by deleting the reference to reciprocating engine
installations to make the section applicable to airplanes with
either reciprocating or turbine engines.

No comments were received on the proposal, and it is adopted
as proposed.

Section 23.1121 General.

The FAA proposed to revise § 23.1121(g) by adding standards
for APU exhaust systems because these standards were overlooked
when APU standards were introduced into part 23 by Amendment 23-
43 (58 FR 18958, April 9, 1993).

No comments were received on the proposal, and it is adopted
as proposed.

Section 23.1141 Powerplant controls: general.

The FAA proposed to clarify § 23.1141(b), which concerns
flexible controls, by replacing the phrase "must be of an
acceptable kind”" with the phrase "must be shown to be suitable
for the particularrapplication."

No comments were received on the proposal, and it is adopted
as proposed.

Section 23.1143 Engine controls.

The FAA proposed to revise § 23.1143(f) to add a requirement

that a fuel control (other than a mixture control) must have a
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means to prevent the inadvertent movement of the control into the
shutoff position.

No comments were received on the proposal, and it is adopted
as proposed.

Section 23.1153 Propeller feathering controls.

The FAA proposed to revise § 23.1153 to require that it be
possible to feather each propeller separately, in order to
prevent inadvertent operation.

After further review of the proposal, the FAA decided to
remove the phrase "whether or not they are separate from the
propeller speed and pitch controls" and add the word "installed"”
in its place. The meaning is maintained without the deleted
phrase, which would be redundant.

No comments were received on the proposal, and it is adopted
as proposed.

Section 23.1181 Designated fire zones; regions included.

The FAA proposed new § 23.1181(b) (3) to add as a designated
fire zone for turbine engines "any complete powerplant
compartment in which there is no isolation between compressor,
accessory, combustor, turbine and tailpipe sections."

No comments were received on the proposal, and it is adopted
as proposed.

Section 23.1183 Lines, fittings, and components.

The FAA proposed to clarify the intent of § 23.1183(a),

which concerns the approval of flexible hose assemblies, by
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replacing the word "approved" with the words "shown to be
suitable for the particular application."”

No comments were received on the proposal, and it is adopted
as proposed.

Section 23.1191 Firewalls.

The FAA proposed to amend § 23.1191(b) to require that each
"firewall or shroud must be constructed so that no hazardous
quantity of liquid, gas, or flame can pass from the compartment
created by the firewall or shroud to other parts of the
airplane."” The intent of the proposed change was to clarify that
the requirement applies to any compartment created by a firewall
or shroud.

Comment: The JAA states that the additional wording proposed to
be added to paragraph (b) is superfluous and will not be proposed
for JAR 23.

FAA Response: The FAA has determined that the proposed change to

§ 23.1191(b) is needed to retain the intent of the rule and that
it will not create a technical disharmony between the two bodies
of regulation.

This proposal is adopted as proposed.

Section 23.1203 Fire detector system.

The FAA proposed to revise § 23.1203(e), which concerns the
wiring and other components of each fire detector system in an
engine compartment, by replacing the words "fire zone" with
"designated fire zone" to make the wording consistent with

§ 23.1181.
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No comments were received on the proposal, and it is adopted
as proposed.

Section 23.1305 Powerplant instruments.

The FAA proposed to revise § 23.1305(b) (3), concerning
cylinder head temperature indicators, by deleting paragraph
(b) (3) (ii), which refers to compliance with § 23.1041 at a speed
higher than Vy, to be consistent with a general deletion of the
requirements for a determination of the Vy speed.

No comments were received on the proposal. However, after
further review, the FAA has determined that it would be simpler
to rémove the text of paragraph (b) (3) (ii) and to reserve
paragraph (b) (3) (ii) for future use in order to avoid confusion
that could come from redesignation of paragraph (b) (3) (iii).

The proposal is adopted as explained above.

Section 23.1337 Powerplant instruments.

The FAA proposed to change the reference in § 23.1337(b)
from "§ 23.959" to "§ 23.959(a)" td conform the reference to a
revision of § 23.959 made elsewhere in this document.

No comments were received on the proposal, and it is adopted

as proposed.

Regulatory Evaluation, Regulatory Flexibility Determination, and

Trade Impact Assessment

Changes to federal regulations must undergo several economic
analyses. First, Executive Order 12866 directs Federal agencies

to promulgate new regulations or modify existing regulations only
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if the potential benefits to society justify its costs. Second,
the Regulatory Flexibility Act of 1980 requires agencies to
analyze the economic impact of regulatory changes on small
entities. Finally, the Office of Management and Budget directs
agencies to assess the effects of requlatory changes on
international trade. 1In conducting these assessments, the FAA
has determined that this rule: 1) will generate benefits
exXxceeding its costs and is not "significant" as defined in
Executive Order 12866; 2) is not "significant" as defined in
DOT's Policies and Procedures; 3) will not have a significant
impact on a substantial number of small entities; and 4) will not
constitute a barrier to international trade. These analyses,

available in the docket, are summarized below.

Comments Related to the Economics of the Proposed Rule

Two comments were received regarding the economic impact of
the proposals; one concerning an existing regulation (§ 23.1043
Cooling tests) and one concerning a new proposal (§ 23.1091 Air
induction systems). Both of these comments, as well as the FAA's
responses, are included above in the section "Discussion of

Amendments."”

Regulatory Evaluation Summary
The FAA has determined that the benefits of the final rule,
though not directly quantifiable, will exceed the expedted costs.

Minor costs, ranging from $240 to $6,000 per certification, are
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projected for four of the provisions. No costs are attributed to
the other provisions. The benefits of the final rule are
considered below in four categories: (1) harmonization, (2)
safety, (3) reduced need for special conditions, and (4)

clarification.

Harmonization

These changes, in concert with other rulemaking and policy
actions, will provide nearly uniform powerplant airworthiness
standards for airplanes cerﬁificated in the United States and thé
JAA member countries. The resulting greater uniformity of
standards simplifies airworthiness approval for import and export

purposes.

Safety

In addition to the harmonization benefits, five provisions
of the rule provide additional safety benefits. First, the final
rule revises § 23.933(a) (1) to more closely agree with the
corresponding turbojet and turbofan reversing system
airworthiness standards of part 25. The FAA estimates that this
provision will necessitate an additional 100 hours of failure
mode and effects analysis at an assumed cost rate of $60 per
hour, including labor and overhead. The estimated $6,000 cost
applies to each certification. The FAA projects that no
additional production or operating costs will result from this

provision.
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The primary potential benefit of the provision is the
additional safety that could result from analyzing the feasible
range of reverser system failures, the effects of those failures,
and the corresponding capabilities necessary to correct the
failure or circumvent its effects. Such an analysis could reduce
the possibility that an unanticipated condition with catastrophic
potential would remain in the system. In addition to the safety
benefit, it is expected that operating benefits and manufacturing
economies will result from the uniformity of standards between
parts 23 and 25. The FAA is not able to quantify the potential
benefits of this provision but has determined that the benefits
will exceed the expected minor costs.

Second, the final rule adds a new paragraph (b) to § 23.959
requiring that the effect of any fuel pump failure on the
unusable fuel supply be determined. Though not previously
required, it has been industry practice to include this
information in the Airplane Flight Manual. The FAA estimates
that the nominal cost of making this determination will be $240
per certification (4 hours at $60 per hour). 1In addition, an
insignificant cost ($1) will be incurred in adding a table entry
to the manual for each airplane that is produced. The fact that
this requirement is already standard practice supports the FAA's
position that the potential benefits of the provision exceed the
minor costs. The safety benefits of this provision derive from
the assurance that this vital information will continue to be

provided for future airplane models.

25



Third, under § 23.979, the final rule adds the requirement
for commuter category airplanes that an indication be provided at
each fueling station in the event of a failure of the shutoff
means to stop fuel flow at the maximum level. The FAA estimates
that the required device will necessitate an incremental design
and development cost of $3,000 per certification (50 hours at $60
per hour) and an additional nominal manufacturing cost of $10 per
airplane. The benefit of the provision is the avoidance of a
potentially catastrophic condition whereby excess fuel could
unknowingly be forced out of the contained fuel system by the
pressure fueling system. The FAA has determined that these
potential benefits will exceed the minor associated costs.

Fourth, § 23.1041 establishes the requirement that the
powerplant cooling system muét be able to maintain the
temperature of the powérplant components and fluids. The ambient
temperature for testing reciprocating engine airplanes is
currently required to be corrected to show the capacity of the
cooling system at 100°F. Under the amendment, this temperature
standard is revised to the "maximum ambient temperature
conditions for which approval is requested."

No costs are attributed to this provision. Reciprocating
engine airplane manufacturers will continue to have the option to
request approval for operations at the existing 100°F
temperature. A decision to request approval for a higher
temperature would necessitate demonstration of the capability of

the cooling system at that temperature. That choice, however,
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will be made at the manufacturer's discretion and will be based
on its decision that any associated incremental cooling system
costs would be recovered in the marketplace or offset by other
considerations. The potential benefit of this provision is the
reduced likelihood that an inadequate cooling system would be
relied on during high temperature operations.

Finally, paragraph (a) of § 23.1045 is revised to state more
generally that compliance with the cooling margin requirements of
§ 23.1041 must be shown for all phases of operation, as compared
to the four phases of flight currently listed. In effect, the
amendment adds the taxi phase.

The FAA estimates that the specific addition of the taxi
phase will necessitate an incremental 5 hours of engineering
analysis valued at $60 per hour, for a total of $300 per
certification. The potential benefit of this provision is the
enhanced safety that could result from evaluating the efficacy of
the cooling system during the taxi phase of operation. 1In the
taxi phase of operation, engine power settings and heat
production may be generally lower than that experienced during
flight, but available air circulation might also be lower. The
heat mechanics of the two conditions are distinct and warrant
separate evaluation. The FAA has determined that the potential
benefits of this provision will exceed the nominal associated

costs.
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Reduced Need for Special Conditions

The final rule includes five provisions that will replace
the need for “special conditions” processing of certain parts or
materials that were previcusly considered as novel or unusual
design features. The subjects of these provisions include
composite propellers, fuel injection systems for reciprocating
engines, induction filters on turbine engines, fuel shutoff
controls other than mixture controls, and auxiliary power units.
No additional costs are attributed to these provisions.
Formalization of the equivalent safety standards and requirements
for these subjects obviates the need for special conditions
actions and simplifies the certification‘processAfor

manufacturers.

Clarification

Several unclear provisions of part 23 were revealed during
the harmonization review. 1In response to this finding, the final
rule includes a number of no-cost, editorial revisions that )
clarify the existing requirements. These changes benefit
manufacturers by removing potential confusion about the specific
standards and requirements necessary for certification.

In summary, the FAA has determined that each of the

amendments, as well as the final rule as a whole, will be cost

beneficial.

28



Regulatory Flexibility Determination

The Regulatory Flexibility Act of 1980 (RFA) was enacted by
Congress to ensure that small entities are not unnecessarily or
disproportionately burdened by Government requlations. The RFA
requires a Regulatory Flexibility Analysis if a rule would have a
significant economic impact, either detrimental or beneficial, on
a substantial number of small entities. Based on implementing
FAA Order 2100.14A, Regulatory Flexibility Criteria and Guidance,
the FAA has determined that this rule will not have a significant

economic impact on a substantial number of small entities.

Trade Impact Assessment

The final rule will not constitute a barrier to-
international trade, including the export of American airplanes
to foreign countries and the import of foreign airplanes into the
United States. Instead, the amended powerplant airworthiness
standards have been harmonized with foreign aviation authorities

and will reduce restraints on trade.

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 12612, if is

determined that this rule does not have sufficient federalism
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implications to warrant the preparation of a Federalism

Assessment.

CONCLUSION

The FAA is revising the airworthiness standards to provide
propulsion standards for normal, utility, acrobatic, and commuter
category airplanes to harmonize them with the standards that have
been adopted for the same category airplanes by the Joint
Aviation Authorities in Europe. The revisions will reduce the
regulatory burden on the United States and European airplane
manufacturers by reiieving them of the need to show compliance
with different standards each time they seek certification
approval of an airplane in the United States or in a country that
is a member of the JAA.

For the reasons discussed in the preamble, and based on the
findings in the Regulatory Evaluation, the FAA has determined
that this rule is not significant under Executive Order 12866,

In addition, the FAA certifies that this rule will not have a
significant economic impact, positive or negative, on a
substantial number of small entities under the criteria of the
Regulatory Flexibility Act. This rule is not considered
significant under DOT Regulatory Policies and Procedures

(44 FR 11034, February 26, 1979). A regulatory evaluation of the
rule has been placed in the docket. A copy may be obtained by
contacting the person identified under "FOR FURTHER INFORMATION
CONTACT. " |
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List of Subjects in 14 CFR Part 23

Aircraft, Aviation safety, Signs and symbols.

The Amendments

In consideration of the foregoing, the Federal Aviation
Administration amends 14 CFR part 23 as follows:
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. 106(g), 40113, 44701, 44702, 44704.

§ 23.777 [Amended]
2. Section 23.777(c)(2) is amended by adding the words

"single and" between the words "for" and "tandem".

3. The table in § 23.779(b) (1) is amended by adding a new
item between the items "mixture" and "carburetor air heat or
alternate air™ to read as follows:

§ 23.779 Motion and effect of cockpit controls.

* * * * *
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Motion and effect

(1) Powerplant controls:

* * * * ¥*
Fuel Forward for open.
* %* %* * *

4. Section 23.901 is amended by revising paragraphs (d) (1)
and (d) (2) to read as follows:
§ 23.901 1Installation.

* * * * *

(d) * * *

(1) Result in carcass vibration characteristics that do not
exceed those established during the type certification of the
engine.

(2) Provide continued safe operation without a hazardous
loss of power or thrust while being operated in rain for at least
three minutes with the rate of water ingestion being not less
than four percent, by weight, of the engine induction airflow
rate at the maximum installed power or thrust approved for

takeoff and at flight idle.

* * * * *

5. Section 23.903 is amended by adding headings to
paragraphs (c) and (g), and by revising the heading of paragraph

(f) to read as follows:
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§ 23.903 Engines.

* * * * N
(c) Engine isolation. * * *

* * * * *
(f) Restart envelope. * * *
(g) Restart capability. * * *

§ 23.907 [Amended]

6. Section 23.907(a) introductory text is amended by
removing the phrase "with metal blades or highly stressed metal
components" and adding the phrase "other than a conventional

fixed-pitch wooden propeller”" in its place.

7. Section 23.925 introductory text is revised to read as
follows:
§ 23.925 Propeller clearance.

Unless smaller clearances are substantiated, propeller
clearances, with the airplane at the most adverse combination of
weight and center of gravity, and with the propeller in the most

adverse pitch position, may not be less than the following:

* * * * *

§ 23.929 [Amended]
8. Section 23.929 is amended by removing the word "power"

and adding, in its place, the word "thrust".
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9. Section 23.933 is amended by removing the word "forward"
in the two instances in which it is used in paragraph (a) (3); by
removing the reference in paragraph (b) (2) that reads "(a) (1)"
and adding the reference "(b) (1)" in its place; and by revising
paragraph (a) (1) to read as follows:

§ 23.933 Reversing systems.

(a) * * *

(1) Each system intended for ground operation only must be
designed so that, during any reversal in flight, the engine will
produce no more than flight idle thrust. 1In addition, it must be
shown by analysis or test, or both, that--

(i) Each operable reverser can be restored to the forward
thrust position; or .

(ii) The airplane is capable of continued safe flight and

landing under any possible position of the thrust reverser.

* * * * *

10. Section 23.955 is amended by revising paragraphs (a) (1)
through (a) (4) to read as follows:
§ 23.955 Fuel flow.

(a) * * *

(1) The quantity of fuel in the tank may not exceed the
amount established as the unusable fuel supply for that tank
under § 23.959(a) plus that quantity necessary to show compliance

with this section.
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(2) If there is a fuel flowmeter, it must be blocked during
the flow test and the fuel must flow through the meter or its
bypass.

(3) If there is a flowmeter without a bypass, it must not
have any probable failure mode that would restrict fuel flow
below the level required for this fuel demonstration.

(4) The fuel flow must include that flow necessary for
vapor return flow, jet pump drive flow, and for all other

purposes for which fuel is used.

* % * * *

11. Section 23.959 is amended by designating the current
text of the section as paragraph (a), and by adding a new
paragraph (b) to read as follows:

§ 23.959 Unusable fuel supply.
* * * * *
(b) The effect on the unusable fuel quantity as a result of

a failure of any pump shall be determined.

12. Section 23.963 is amended by removing the reference in
paragraph (e) that reads "§ 23.959" and adding the reference
"§ 23.959(a)" in its place, and by revising paragraph (b) to read
as follows: |

§ 23.963 Fuel tanks: general.

* * %* * *
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{b}) Each flexible fuel tank liner must be shown to be

suitable for the particular application.

* * %* % %

13. Section 23.965 is amended by revising paragraph
(b) (3) (i) to read as follows:

§ 23.965 Fuel tank tests.

* w* * * *
(b) * v *
(3) * * %

(i) If no frequency of vibration resulting from any rpm
within the normal operating range of engine or propeller speeds
is critical, the test frequency of vibration is:

(A) The number of cycles per minute obtained by multiplying
the maximum continuous propeller speed in rpm by 0.9 for
propeller-driven airplanes, and

(B) For non-propeller driven airplanes the test frequency

of vibration is 2,000 cycles per minute.

¥ * * % *

14. Section 23.973(f) is revised to read as follows:

§ 23.973 Fuel tank filler connection.

* ¥ de % *

(f) For airplanes with turbine engines, the inside diameter

of the fuel filler opening must be no smaller than 2.95 inches.
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15. Section 23.975(a) (5) is revised to read as follows:
§ 23.975 Fuel tank vents and carburetor vapor vents.

(a) * * *

(5) There may be no point in any vent line where moisture
can accumulate with the airplane in either the ground or level
flight attitudes, unless drainage is provided. Any drain valve

installed must be accessible for drainage;

* * * * o

16. Section 23.979(b) is revised to read as follows:

§ 23.979 Pressure fueling systems.
*' * * * *

(b) An automatic shutoff means must>be provided to prevent
the quantity of fuel in each tank from exceeding the maximum
quantity approved for that tank. This means must--

(1) Allow checking for proper shutoff operation before each
fueling of the tank; and

(2) For commuter category airplanes, indicate at each
fueling station, a failure of the shutoff means to stop the fuel

flow at the maximum quantity approved for that tank.

* * * * %*

17. Section 23.1001(5)(2) is revised to read as follows:

§ 23.1001 Fuel jettisoning system.

* * * * *

(b) * * *
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(2) A climb, at the speed at which the one-engine-
inoperative enroute climb data have been established in
accordance with § 23.69(b), with the critical engine inoperative
and the remaining engines at maximum continuous power; and
* * * * *

§ 23.1013 [Amended]
18. Section 23.1013(d) (1) is amended by removing the word

"crankcase".

§ 23.1041 [Amended]
19. Section 23.1041 is amended by adding the phrase "and
maximum ambient atmospheric temperature conditions"” between the

phrases "maximum altitude” and "for which approval”. -

20. Section 23.1043 is amended by revising paragraphs (a),
(c), and (d) to read as follows:

§ 23.1043 Cooling tests.

(a) General. Compliance with § 23.1041 must be shown on
the basis of tests, for which the following apply:

(1) TIf the tests are conducted under ambient atmospheric
temperature conditions deviating from the maximum for which
approval is requested, the recorded powerplant temperatures must
be corrected under paragraphs (c) and (d) of this section, unless
a more rational correction method is applicable.

(2) No corrected temperature determined under paragraph

(a) (1) of this section may exceed established limits.
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(3) The fuel used during the cooling tests must be of the
minimum grade approved for the engine.

(4) For turbocharged engines, each turbocharger must be
operated through that part of the climb profile for which
operation with the turbocharger is requested.

(5) For a reciprocating engine, the mixture settings must
be the leanest recommended for climb.

* %* * * *

(c) Correction factor (except cylinder barrels).

Temperatures of engine fluids and powerplant components (except
cylinder barrels) for which temperature limits are established,
must be corrected by adding to them the difference between the
maximum ambient atmospheric temperature for the relevant altitude
for which approval has been requested and the temperature of the
ambient air at the time of the first occurrence of the maximum
fluid or component temperature recorded during the cooling test.

(d) Correction factor for cylinder barrel temperatures.

Cylinder barrel temperatures must be corrected by adding to them
0.7 times the difference between the maximum ambient atmospheric
temperature for the relevant altitude for which approval has been
requested and the temperature of the ambient air at the time of
the first occurrence of the maximum cylinder barrel temperature

recorded during the cooling test.
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21. Section 23.1045(a) is revised to read as follows:

§ 23.1045 Cooling test procedures for turbine engine powered
airplanes.

(a) Compliance with § 23.1041 must be shown for all phases
of operation. The airplane must be flown in the configurations,
at the speeds, and following the procedures recommended in the
Airplane Flight Manual for the relevant stage of flight, that
correspond to the applicable performance requirements that are

critical to cooling.

* * %* * *

22. Section 23.1047 is revised to read as follows:

§ 23.1047 Cooling test procedures for reciprocating engine
povered airplanes.

Compliance with § 23.1041 must be shown for the climb (or,
for multiengine airplanes with negative one-engine-inoperative
rates of climb, the descent) stage of flight. The airplane must
be flown in the configurations, at the speeds and following the
procedures recommended in the Airplane Flight Manual, that
correspond to the applicable performance requirements that are

critical to cooling.

23. Section 23.1091(c) (2) is revised to read as follows:

§ 23.1091 Air induction system.

¥* %* %* * *

(C) * * *
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(2) The airplane must be designed to prevent water or slush
on the runway, taxiway, or other airport operating surfaces from
being directed into the engine or auxiliary power unit air intake
ducts in hazardous quantities. The air intake ducts must be
located or protected so as to minimize the hazard of ingestion of

foreign matter during takeoff, landing, and taxiing.

§ 23.1093 [Amended]
24. Section 23.1093 is amended by adding the heading

"Reciprocating engines with Superchargers" to paragraph (c).

25. Section 23.1105(a) is revised to read as follows:
§ 23.1105 Induction system screens.
%* * * %* *
(a) Each screen must be upstream of the carburetor or fuel

injection system.

* * * * *

26. Section 23.1107 introductory text is revised to read as
follows:
§ 23.1107 Induction system filters.

If an air filter is used to protect the engine against

foreign material particles in the induction air supply--

* * * * %*
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27. Section 23.1121(g) is revised to read as follows:

§ 23.1121 General.
* * * * *

(g) If significant traps exist, each turbine engine and
auxiliary power unit exhaust system must have drains discharging
clear of the airplane, in any normal ground and flight attitude,
to prevent fuel accumulation after the failure of an attempted

engine or auxiliary power unit start.

* * * * *

28. Section 23.1141(b) is revised to read as follows:
§ 23.1141 Powerplant controls: general.
>* * L 4 * »*
(b) Each flexible control must be shown to be suitable for

the particular application.

* * * % %*

29. Section 23.1143(f) is amended by revising the
introductory text to read as follows:
§ 23.1143 Engine controls.
* * * * *

(f) If a power, thrust, or a fuel control (other than a
mixture control) incorporates a fuel shutoff feature, the control
must have a means to prevent the inadvertent movement of the

control into the off position. The means must--

%* * * * *
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30. Section 23.1153 is revised to read as follows:
§ 23.1153 Propeller feathering controls.

If there are propeller feathering controls installed, it
must be possible to feather each propeller separately. Each

control must have a means to prevent inadvertent operation.

31. Section 23.1181 is amended by adding a new paragraph
(b) (3) to read as follows:
§ 23.1181 Designated fire zones; regions included.
* * * * *

(b) * * *

(3) Any complete powerplant compartment in which there is
no isolation between compressor, accessory, combustor, turbine,

and tailpipe sections.

%* * * * *

§ 23.1183 [Amended]

32. Section 23.1183(a) is amended by removing the word
"approved” in the next to the last sentence, and adding the
phrase "shown to be suitable for the particular application” in

its place.

33. Section 23.1191(b) is revised to read as follows:

§ 23.1191 Firewalls.

%* * b * *
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(b) Each firewall or shroud must be constructed so that no
hazardous quantity of liquid, gas, or flame can pass from the
compartment created by the firewall or shroud to other parts of

the airplane.

* * d* - * *

34. Section 23.1203(e) is revised to read as follows:

§ 23.1203 Fire detector system.

* * * * *

(e) Wiring and other components of each fire detector

system in a designated fire zone must be at least fire resistant.

Y * * %* *

§ 23.1305 [Amended]

35. Section 23.1305(b) (3) (ii) is removed and reserved.

§ 23.1337 {[Amended]
36. Section 23.1337(b) (1) is amended by removing the
reference "§ 23.959" and adding the reference "§ 23.959(a)" in

its place.

Issued in Washington, D.C. on
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August 11, 1995
[4910-13)]

DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration

14 CFR Parts 1 and 23

[Docket No. 27807; Amendment Nos. 1- 23~ ]

RIN 2120-AE61

Airworthiness Standards; Flight Rules Based on European Joint
Aviation Requirements

AGENCY: Federal Aviation Administration, DOT.

ACTION: Final rule. |

SUMMARY: This final rule amends the flight airworthiness
standards for normal, utility,,acrobatic, and commuter category
airplanes. This amendment ¢ompletes a porﬁion of the Federal
Aviation Administration (FAA) and the European Joint Aviation
Buthorities (JAA) effort to harmonize the Federal Aviation
Regulations and the Joint Aviation Requirements (JAR) for |
airplanes certificated in these categories. This amendment will
provide nearly uniform flight airworthiness standards for
airplanes certificated in the United States under 14 CFR part 23
and in the JAA countries under Joint Aviation Requirements 23,
simplifying international airworthiness approval.

EFFECTIVE DATE: [Insert date 30 daysvafter date of publication
"in the Federal Register] | ‘

FOR FURTHER INFORMATION CONTACT: Lowell Foster, ACE-111, Small

Airplane Directorate, Aircraft Certification Service, Federal



Aviation Administration, 601 East 12th Street, Kansas City,
Missouri 64106; telephone (816) 426-5688.
SUPPLEMENTARY INFORMATION:

Background

This amendment is based on Notice of Proposed Rulemaking
(NPRM) No. 94-22 (59 FR 37878, July 25, 1994). All comments
received in response to Notice 94-22 have been considered in
adopting this amendment.

This amendment completes pért of an effort to harmonize the
requirements of part 23 and JAR 23. The revisions to part 23 in
this'amendment pertain to flight airworthiness standards. Three
other final rules are to be issued that pertain to airworthiness
standards for systems and equipment (xx FR Xxx), [INSERT PROPER
FEDERAL REGISTER CITATIONS] powerplant (xx FR xxx), and airframe
(xx FR xxx).‘ These related rulemakings are also part of the
harmonization effort. Interested persons should review all four
final rules to ensure that all revisions to part 23 are
recognized.

The harmonization effort was initiated at a meeting in June
1990 of the JAA Council (consisting of JAA members from European
countries) and the FAA, during which the fAA Adminiétrator
committed the FAA to support the harmonization of the United
States regulations with the JAR that wefe being developed. 1In
response to the commitment, the FAA Small Airpléne Directorate
establiéhed an FAA Harmonization Task Force to work with the JAR

23 Study Group to harmonize part 23 with theiproposed JAR 23.



The General Aviation Manufacturers Association (GAMA)-also
established a JAR 23/paft 23 committee to provide'technical
assistance.

The FAA, JAA, GAMA, and the Association Europeanne des
Constructeurs de Material Aerospatial (AECMA), an organization of
European airframe manufacturers, met on sgveral occasions in a
continuing harmonization effort. |

Near the end of the effort to harmonize the normal, utility,
and acrobatic category airplane airworthiness standards, the JAA
requested and received recommendations from its member couﬁtries
on proposed airworthiness standards for‘commuter category ‘
airplanes. Subsequent JAA and FAA meetings on this issue
resulted in proposals that were reflected in Notice No. 94-22 to
revise portions of the part 23 commuter category airworthiness
standards. Accordinély, this final rule adopts the flight
airworthiness standards for all part 25 airplanes.

In January 1991, the FAA\established the Aviation Rulemaking
Advisory Committee (ARAC) (56 FR 2190, January 22, 1991). At an
FAA/JBRA Harmonization Conference in Canada in June 1992, the FAA
announced that it would consolidate the harmonization effort
within the ARAC structure. The FAA assigned to ARAC the
rulemakings related to JAR/part 23 harmonization, which ARAC
assigned to the JAR/FAR 23 Harmonizatiqn Working Group. The
proposal for flight airworthiness standards containéd in_Notice

~No. 94-22 were a result of both the working qroup’s efforts and



the efforts at harmonization that occurred before the formation
of the working group.

The JAA submitted comments to the FAA on January 20, 1994,
in response to the four draft proposals for harmonization of the
part 23 airworthiness standards. The JAA submitted comments
again during the comment period of the NPRM. At the April 26,
1995, ARAC JAR/FAR 23 Harmonization Working Group meeting, the
JAA noted that many of the comments in the January 20 letter had
been satisfied or were no longer relevant. The few remaining
items concern issues that are considered beyond the scope of this
rulemaking and, therefore, will be dealt with at future FAA/JAA

Harmonization meetings.

Discussion of Comments
General

Interested persons were invited to participate in the
development of these final rules by submitting written data,
‘views, or arguments to the regulatory docket on or before
November 21, 1994. Four commenters responded to Notice No. 94-
22. Minor technical and editorial changes have been made to the
proposed rules based on reievant comhents received, consultation

with ARAC, and further review by the FAA.



" Discussion of Amendments

Section 1.1 General definitions.

The FAA proposed to amend § 1.1 to add a definition of
"maximum Speéd for stability characteristics, Vge/Mpc." This
. change harmonizes part 1 and JAR 1. The definition is deleted
from § 23.175(b) (2).

No comments were received on the proposal for tﬁis section,
and it is adopted as proposed. )

Section 23.3 Airplane categories.

The FAA proposed to revise § 23.3(b) (2) to add an outside
limitﬂof 90 degrees in angle of bank for lazy eights, chandelles,
and steeb turns. ‘

The FAA proposed to revise § 23.3(d) to rémove chandelles
and lazy eights as approved operations in commuter category
aifplanes. The FAA does not anticipate any operational need for
such maneuvers.

The FAA proposed to revise § 23.3(e) to prohibit type
certification of commuter category airplanes in any other
category. This rule change will not preclude the type.
certification of similar airplanes with different model numbers,
such as the present Cessna models 500 and 501.

No comments were received on the proposals for this section,
‘and they afe adopted as proposed.

Section 23.25 Weight limits. .

' The FAA proposed to revise § 23.25(a) to clarify that the

maximum weight that must be selected is the least of the three



choices given in § 23.25(a) (1). ‘The FAA proposed to remove the
commuter category zero fuel weight requirement from current.
§ 23.25(a). The requirement was proposed to be moved to § 23.343
by the airframe NPRM, Notice No. 94-20 (59 FR 35198, July 8,
1994). The FAA proposed to remove the referen;e to standby‘power
rocket engines in § 23.25(a) (1)}(iii) and to remove appendix E
because this is a rare and obsolete design feature. If a
manufacturer proposed to use this approach, the -FAA would issue
speciai conditions to ensure adequate airQorthiness}

No comments were received on ﬁhe proposals for this section,
and they are adopted as proposed. '

Section 23.33 Propeller speed and pitch limits.

The FAA proposed to revise § 23.33(b) (1) to remove the
reference to Vy and to replace it with "the all engine(s) W
operating climb speed specified in § 23.65," to be consistent
with other changes in performance requirements. The FAA proposed
to revise § 23.33(b) (2) to use‘wmm" in place of "never exceed
épeed," since Vi is defined in part 1, and to remove the word
"placarded, " which is unnecessary.

No comments were received on the proposals for this section,
and they are adopted as proposed.

Section 23.45 General.

In Notice of.Proposed Rulemaking, Small Airplane
Aifworthiness Review Program Notice No. 4, Notice No.. 90-18 (55
FR 26534, June 28, 1990), the FAA requested comments on the need

for weight, altitude, and temperature (WAT) criteria, as



information or as a limitation on piston-powered, twin-engine
‘part 23 airplanes. The FAA also requested comments anut WAT
criteria on turbine-powered twin-engine part 23 airplanes,
specifically during takeoff and landing.

WAT criteria is used to determine the maximum weight an
airplane can have in relation to altitude and temperature for
safe takeoff. This criteria provides pilots with thevinformation
needed to determine if a takeoff and climb can be-suéééssfully
completed if one engine becomes inoperative. WAT ééiteria has
beeh required under part 23 for commuter category airﬁlanes, at
all approved altitudes. A limited WAT criterié_hasjbeeﬁ required
for turbine engine powered airplanés at 5,000 feet éhd.at
. standard temperature plus 40°F, but not for higher altitudes or
temperatures. For some multiengine powered airplanes, WAT data
has been provided_by the manufacturer as information to pilots.

The FAA received three comments on mandatigg WAT;criteria iﬁ
part 23 and addressed these comments in detail in théﬁpreamble to
Notice 94-22.

Based oﬁ statistics and conclusions from an EAA 1981 study
(discussed in detail in Notice 94-22) and on coﬁmeﬁts, the FAA
determined that WAT limits are necessary for saie operation of
multiengine éirplanes cf the type that will be involved in.
transporting passengers for hire.

The FAA proposed a complete revision of § 23.4Sa£o require .

weight, altitude, and temperature (WAT) perfo:mané&f“r

accountability for normal, utility, andvacrobaticééigplanes with
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. a maximum takeoff.weight over 6,000 pounds and all turbine-
poweredAairplanés.

No comments were received on.the proposal for this section,
and it is adopted as proposed.

Section 23.49 Stalling speed.

The FAA proposed to revise § 23.49 by reorganizing and
editing it for clarifiéation. The FAA's proposed clarification
merges, in paragraph (a), the Vs and Vg reduirements, which were
separatéd with parallel configuration items under paragraphs (a)
and (d). | "

Other proposed changes to paragraph {(a) are as follows:

(1) Proposed paragraph (a) (4) is a requiremént_that the -
airplane be in the condition existing in the test, in which Vso
, and Vg, are being used.

(2) Proposed paragraph (a)(5) is a revised version of
current paragraph (a) (6). The current reqﬁirement states that
the center of gravity must be-in‘the most unfavorable position -
within the allowable landing range. The proposed requirement
would state that the center of gravity hust be in the position
that results in the highest value of Vg and Vg,. o

(3) Current paragraph (a) (5) is moved fo § 23.45(c).

These changes are clarifying and are not an increase in
requirements. The only comment recei&ed was from JAA, noting the
existiqgvdisharmony between the JAR and the FAR concerning a Vso
moré than 61 knbts(for'singie—éngine airplanes and multiengine

airplanes of 6,000 pounds maximum weight or less that do not meet



the required minimum rate of climb.
The proposal is adopted as proposed.

Section 23.51 Takeoff speeds.

The FAA proposed to change the paragraph heading from
"Takeoff" to "Takéoff(speeds" and to incorporate the takeoff
speed requirements currently contained in § 23.53. This revision
to the heading and the reorganization of takeoff requirements is
proposed for harmony with JAR 23. |

The FAA proposed to move éurtent § 23.51(a) to § 23.53(a).
Current paragraph .(a) requires that the distance réquired to take
off and climb over a 50-foot obstacle must be determined with the
engines operating within approved operating limitations and with
cowl flaps in the normal takéoff position. These‘requirements
for power and cowl flaps are now covered in fihal § 23.45,
paragraphs () and (d), and in § 23.1587. |

The FAA proposed to remove current § 23.51(b) on measuring
seaplane and amphibiaﬁ takeoff distances. It is a statement of
an acceptable method of compliance, and there is no need to
address a separate seaplane starting point. _ | |

The FAA proposed to remove current § 23.51(c) concerning
pilot skills and conditions. It is'cévered under the general
requirements in proposed § 23.45(f).

The FAA proposed to remove current § 23.51(d). The

réquirements are covered undér § 23.45 in commuter category




performance and other performance requirements, and the
information requirements are covered under § 23.1587.

For multiengine normal, utility( and acrobatic category
airplanes, the FAA proposed to transfer the determination of Vi
from § 23.53(a) to § 23.51(a) with minor changes in the specified
rotation speed. For multiengine airplanes in proposed paragraph
(a) (1), the.margih between rotation speed and V.. or a margin of
1.10 Vﬁ,is established between V; and stall. |
| The FAA proposed to define Vg,, in proéosed paragraph (a), as
the speed at which the pilot makes a control input with the
intention of lifting the airplahe out of contact with the runway
or water surface. This definition would apply to tail wheel and
tricycle gear airplanes, seaplanes, and single-engine airplanes.

The FAA also proposed to include rotation speeds for single-
engine airplanes, seaplanes, and amphibians in paragraph (a)} ‘
This extends Vi applicability to all part 23 airplahesito
establish a safe and standardized procedure‘that can be used by
pilots to achieve AFM takeoff performance. This use of rotation
speed is consistent with part 25.

In proposed paragraph (b), the speed at 50 feet is based on
current § 23.53(b) with no change in requirements.

For commuter\category airplanes, the FAA proposed to move
the takeoff speed requirements from § 23.53(c) to proposed

§ 23.51(c) with editorial changes. The option is added, in -
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proposed (c) (1) (i), for an applicant to determine a Vyc, and to
establish a V; based on Vyc; rather than a margin above Viyea.

The only comment on this section was a non-substantive one,
in which JAA concurred.

The proposal is adopted as proposed.

Section 23.53 Takeoff performance.

-

The FAA proposed a new heading for § 23.53 and a content
based primarily on the geheral takeoff perforﬁance requirement of
the current § 23.51. |

The FAA proposed to remove the takeoff speed requirements
from current § 23.53 and to place them in § 23.51. (See
discussion for § 23.51.) Section 23.53 provides general takeoff
performance requirements fo; normal, utility, acrobatic, and
commuter category airplanes. Proposed paragréph (a) is based on
current § 23.51(a). Proposed paragraph (b) is é modification of
current § 23.1587(a)(5). lProposed paragraph - (c) is based on
current § 23.51(d).

No comments werékrecéived on the proposals for this section,
and they are adopted as proposed.

Section 23.55 Accelerate-stop distance.

The FAA proposed to revise § 23.55 to clarify the
accelerate-stop segments and to make editorial changes.

The proposed requiremént divides the accelerate-stop
.maﬁeuver into three segments, rest to‘Vﬁ-(paragraph (a) (1)), Vzr
to V, (paragraph (a) (2)), and V;, to rest (paragraph (a) (3)). The

FAA proposed to remove the following four phrases: First, remove
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the phrase "in the case of engine failﬁre," from current
§ 23.55(a) (2) because it is included in paragraph (a) (2).
Second, remove the phrase, "assuming that . . . the pilot has
decided to stop as indicated by application of the first |
retarding means at the speed V,," from § 23.55(a) (2) because it
is stated in § 23.51(c) (1) (ii). Third, remove the phrase
"exceptional skill" from § 23.55(b) (3) because it remains in
§ 23.45(@)(5)(1)L Fourth, remove the phrase "if that means is
gvailable with the critical enginé inoperative" froﬁ § 23.55(b)
_because it is covered by the safe and reliable requirements of
s 23.55(b) (1).

No comments were received on thé proposals for this section,
and they are adopted as proposed.

Section 23.57 Takeoff path.

The FAA proposed to revxse § 23 37 to clarify and to spec1fy
the takeoff path segments that must be determined in flight.
Proposed paragraph (a) clarifies that the transition to the
enroute configuration should be completed on or before reaching
1500 feet above the takeoff surface. Section 23.57(c) (1)
requires the slope of the airborne part of the takeoff path to be
"positive at each point"; proposed paragraph (c) (1) is revised to
"not negative at any point," to allow acceleration in level
flight, which is implied by current § 23.61(c). Proposed
§.23.57(c)(3) specifies that the climb gradient‘"musﬁ not be less
than . . .," as opéoéed to "may not be less than. . . ." The

option, in current § 23.57(d), to determine the takeoff path
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DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration
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[Docket No. 27805; Amendment No. 23- ]

RIN 2120-AE61

Airworthiness Standards; Airframe Rules Based on European Joint
Aviation Requirements

AGENCY: Federal Aviation Administration, DOT.

ACTION: Final rule.

SUMMARY: This final rule amends the airframe airworthiness
standards for normal, utility, acrobatic, and commuter category
airplanes. This amendment completes a portion of the Federal
Aviation Administration (FAA) and the European Joint Aviation
Authorities (JAA) effort to harmonize the Federal Aviation
Regulations and the Joint Aviation Requirements (JAR) for
airplanes certificated in these categories. This amendment will
provide nearly uniform airframe airworthiness standards for
airplanes certificated in the United States under 14 CFR part 23
and in the JAA countries under Joint Aviation Requirements 23,
simplifying international airworthiness approval.

EFFECTIVE DATE: [INSERT DATE 30 DAYS AFTER DATE OF PUBLICATION
IN THE FEDERAL REGISTER]

FOR FURTHER INFORMATION CONTACT: Kenneth W. Payauys, ACE-111,

Small Airplane Directorate, Aircraft Certification Service,



Federal Aviation Administration, 601 East 12th Street, Kansas
City, Missouri 64106; telephone (816) 426-5688.

SUPPLEMENTARY INFORMATION:

Background

This amendment is based on Notice of Proposed Rulemaking
(NPRM) No. 94-20 (59 FR 35196, July 8, 1994). All comments
received in response to Notice 94-20 have been considered in
adopting this amendment.

This amendment completes part of an effort to harmonize the
requirements of part 23 and JAR 23. The revisions to part 23 in
this amendment largely pertain to airframe airworthiness
standards. Three other final rules are to be issued that pertain
to airworthiness standards for systems and equipment (xx FR xxx),
[ARM-1 to INSERT PROPER FEDERAL REGISTER CITATIONS AND CORRECTLY
REFORMAT THE DOCUMENT AND DO NOT BREAK APART OR DESTROY THE
EQUATIONS] flight (xx FR xxx), and powerplant (xx FR xxx). These
related rulemakings are also part of the harmonization effort.
Interested persons should review all four final rules to ensure
that all revisions to part 23 are recognized.

The harmonization effort was initiated at a meeting in June
1990 of the JAA Council (consisting of JAA members from European
countries) and the FAA, during which the FAA Administrator
committed the FAA to support the harmonization of the U.S.

regulations with the JAR that were being developed. In response



to the commitment, the FAA Small Airplane Directorate established
an FAA Harmonization Task Force to work with the JAR 23 Study
Group to harmonize part 23 with the proposed JAR 23. The General
Aviation Manufacturers Association (GAMA) also established a JAR
23/part 23 committee to provide technical assistance.

The FAA, JAA, GAMA, and the Association Europeenne des
Constructeurs de Material Aerospatial (AECMA), an organization of
European airframe manufacturers, met on several occasions in a
continuing harmonization effort.

Near the end of the effort to harmonize the normal, utility,
and acrobatic category airplane airworthiness standards, the JAA
requested and received recommendations from its member countries
on proposed airworthiness standards for commuter category
airplanes. Subsequent JAA and FAA meetings on this issue
resulted in proposals that were reflected in Notice 94-20 to
revise portions of the part 23 commuter category airworthiness
standards. Accordingly, this final rule adopts the airframe
airworthiness standards for all part 23 airplanes.

In January 1991, the FAA established the Aviation Rulemaking
Advisory Committee (ARAC) (56 FR 2190, January 22, 1991). At an
FAA/JAA Harmonization Conference in Canada in June 1992, the FAA
announced that it would consolidate the harmonization effort
within the ARAC structure. The FAA assigned to ARAC the

rulemakings related to JAR 23/part 23 harmonization, which ARAC



assigned to the JAR/FAR 23 Harmonization Working Group. The
proposal for airframe airworthiness standards contained in Notice
No. 94-20 were a result of both the working group's efforts and
the efforts at harmonization that occurred before the formation
of the working group.

The JAA submitted comments to the FAA on January 20, 1994,
in response to the four draft proposals for harmonization of the
part 23 airworthiness standards. The JAA submitted comments
again during the comment period of the NPRM. At the April 26,
1995, ARAC JAR/FAR 23 Harmonization Working Group meeting, the
JAA noted that many of the comments in the January 20 letter had
been satisfied or were no longer relevant. The few remaining
items concern issues that are considered beyond the scope of this
rulemaking and, therefore, will be dealt with at future FAA/JAA

Harmonization meetings.

Discussion of Comments
General

Interested persons were invited to participate in the
development of these final rules by submitting written data,
views, or arguments to the regulatory docket on or before
October 28, 1994. Five commenters responded to Notice 94-20.

Minor technical and editorial changes have been made to the



proposed rules based on relevant comments received, consultation

with the ARAC, and further review by the FAA.

Discussion of Amendments

Section 23.301 Loads.

The FAA proposed to amend § 23.301(d) by limiting the
applicability of Appendix A to part 23 to "single-engine,
excluding turbines" airplanes, rather than the current single-
engine limitation. The effect of the proposed changes would be
to eliminate alternative Appendix A airplane design requirements
for turbine engines because the JAA determined, and the FAA
agrees, that only single-engine airplanes, excluding turbines,
were envisioned when Appendix A was introduced. Turbine airplane
designs could continue to be FAA certificated by substantiation
to part 23.

No comments were received on the proposal for this section,
and it is adopted as proposed.

Section 23.335 Design airspeeds.

The FAA proposed to revise portions of § 23.335 for
clarification and harmonization with JAR 23. The FAA proposed to
revise paragraph (a) (1) by adding the phrase "wing loading at the
design maximum takeoff weight" as a definition for W/S and by

revising paragraphs (a) (1) (i) and (ii) to correct the equations



for design cruise speed from "33 W/S" to "33 V(W/S)" and from "36
VW/s™ to "36 V(W/S)."

The FAA proposed to revise § 23.335(b) (4) by adding a new
paragraph (b) (4) (iii) that includes a new mach number speed
margin, 0.07M, for commuter category airplanes. Because commuter
category airplanes are normally operated at higher altitudes than
normal, utility, and acrobatic category airplanes, they
experience greater atmospheric variations, such as horizontal
gusts and the penetration of jet streams or cold fronts;
therefore, a higher minimum speed margin is required. The JAR
proposed adding this mach number speed margin. The original mach
number speed margin of 0.05M would be retained for normal,
utility, and acrobatic category airplanes.

An incorrect equation, V(ng)'vﬂ, appears in § 23.335(d) (1).
This equation for the design speed for maximum gust intensity,

Vg, 1is corrected to Vg Vng.

No comments were received on the proposals for this section,

and they are adopted as proposed.

Section 23.337 Limit maneuvering load factors.

The FAA proposed to revise § 23.337(a) (1) by clarifying the
equation and by adding a definition for "W." This definition of
"W," "design maximum takeoff weight," was requested by the JAA to

harmonize with JAR 23.



No comments were received on the proposal for this section,
and it is adopted as proposed.

Section 23.341 Gust load factors.

The FAA proposed to reorganize § 23.341 to provide a new
paragraph (a), that would clarify that each airplane must be
designed to withstand loads on each lifting surface that result
from qusts specified in § 23.333(c). It also proposed to
reorganize the section as follows: (1) redesignate existing
paragraphs (a) and (b} as (b) and (c), respectively; (2) revise
the text of new paragraph (b) to delete the phrase "considering
the criteria of § 23.333(c), to develop the gust loading on each
lifting surface" since this requirement would be»located in
proposed paragraph (a); and, (3) revise new paragraph (c) to
delete the phrase "for conventional configurations" because it is
no longer accurate, and to revise the definition for wing loading
(W/s) .

No comments were received on the proposals for this section,
and they are adopted as proposed.

Section 23.343 Design fuel loads.

The FAA proposed a new § 23.343. The proposed requirement
would apply to all part 23 airplane categories, except paragraph
(c), which is limited to commuter category airplanes.

Comment: The JAA states ﬁhat while the JAR 23 Study Group

supports the technical intent of paragraph (c), since the JAA has



no JAR 91 operating rule corresponding to Part 91. The JAA must
wait for an operating rule to be developed. The JAA has proposed
a Notice of Proposed Action (NPA) to adopt paragraph (c) in JAR
23 if and when an operating rule for a 45-minute fuel reserve is
created.

FAA Response: The FAA decided to continue with the final rule,

as proposed.
This proposal is adopted as proposed.

Section 23.345 High 1lift devices.

- To place all "flap" requirements in one location, and to
harmonize the requirements with JAR 23, the FAA proposed to
revise § 23.345 as follows: (1) Make minor organizational, and
non-substantive, clarifying changes; (2) Change the term "fully
deflected" to "fully extended” because it more accurately
describes flap conditions and positions; (3) Remove the phrase
"resulting in limit load factors" because the requirement already
exists in § 23.301(a); (4) Redesignate current paragraph (c) as
paragraph (d) and revise it to include the flap requirements of
§ 23.457; (5) Redesignate current paragraph (d) as paragraph (c);
and (6) Incorporate the flap requirements of § 23.457 into
§ 23.345(b) and § 23.345(d), as redesignated, and delete
paragraph (e), which is redundant.

No comments were received on the proposals for this section,

and they are adopted as proposed.



Section 23.347 Unsymmetrical flight conditions.

The FAA proposed to revise § 23.347 to redesignate the
existing text as paragraph (a) and to add a new paragraph (b) to
include requirements for a flick maneuver (snap roll), if
requested for acrobatic category airplanes.

No comments were received on the proposal for this section,
and it is adopted as proposed.

Section 23.349 Rolling conditions.

The FAA proposed to revise § 23.349(a) (2) to simplify the
unsymmetric semispan load assumption for normal, utility, and
- commuter category airplanes to 100 percent on one wing semispan
and 75 percent on the other wing semispan for all design weights
up through 19,000 pounds. The preamble to the NPRM did not
include the explanation that the proposed 100 percent and 75
percent load distribution applied only to normal, utility, and
commuter category airplanes. The NPRM did not include acrobatic
category airplanes in this proposed requirement. However, the
proposed regulatory language for § 23.349(c) (2) correctly
reflects the FAA's intent. While preparing the NPRM, the FAA had
suggested varying the latter percentage linearly between 70
percent and 77.5 percent to include aircraft weighing up to
19,000 pounds. After discussion with the JAA, the FAA agreed
that 75 percent is an appropriate assumption for all part 23

airplanes except acrobatic category airplanes.



No comments were received on the proposal for this section,
and it is adopted as proposed.

Section 23.369 Rear 1ift truss.

The FAA proposed to amend § 23.369 by amending the equation
and by adding a definition for wing loading (W/S) to clarify the
rule.

No comments were received on the proposal for this section,
and it is adopted as proposed.

Section 23.371 Gyroscopic and aerodynamic loads.

The FAA proposed to revise and reorganize § 23.371 by
designating the existing text as paragraph (a) and adding new
paragraphs (b) and (c).

The proposed revisions to the text of proposed paragraph (a)
would delete the limitation for turbine powered engines; add
inertial loads; and replace the word "engines" with "engine(s)
and propeller(s), if applicable." The proposed changes clarify
that these requirements apply to all part 23 airplanes.

The FAA proposed a new paragraph (b) to clarify and
distinguish the requirements for airplanes approved for aerobatic
maneuvers.

The FAA proposed new paragraph (c) to clarify that commuter
category airplanes must comply with the gust conditions in

§ 23.341 in addition to the requirement of § 23.371(a).
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Comment: The JAA recommended that the words "In addition," which
appear at the beginning of JAR 23.371(b) but not in § 23.371(b),
could result in misreading the requirements for airplanes
approved for aerobatic maneuvers. The JAA’s concern is that a
reader might think that the requirements of paragraph (b) for
airplanes approved for aerobatic maneuvers are in place of,
rather than in addition to, the requirements of paragraph (a).

FAAR Response: The FAA is aware that the words "in addition”

appear in the JAR and understands that the JAA believes the words
are necessary to prevent an interpretation that airplanes
approved for aerobatic maneuvers need only comply with the
requirements of paragraph (b).

Under standard rules of regulatory interpretation, it is not
necessary to add the words “in addition” since the applicability
of paragraph (a) should be based on its wording and not on the
wording of paragraph (b). However, the FAA concludes that JAA’'s
concern can be addressed by rewording paragraph (b) and new
paragraph (c) to make it clear that persons subject to those
paragraphs must meet both paragraphs (a) and certain additional
requirements. As rewritten, paragraph (b) states “For airplanes
approved for aerobatic maneuvers, each engine mount and its
supporting structure must meet the requirements of paragraph (a)
of this section and be designed to withstand the load factors

expected during combined maximum yaw and pitch velocities.”
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Paragraph (c) uses parallel language. Paragraph (c) would apply
to aircraft certificated in the commuter category, whereas, as
proposed, paragraph (b) would apply to aircraft “approved for
aerobatic maneuvers,” since this approval can be given for
aircraft not certificated in the acrobatic category.

This proposal is adopted with the above changes.

Section 23.391 Control surface loads.

The FAA proposed to revise § 23.391 by deleting paragraph
(b) . Paragraph (b) references Appendix B, which was removed by
Amendment No. 23-42 (56 FR 344, January 3, 1991).

No comments were received on the proposal for this section,
and it is adopted as proposed.

Section 23.393 Loads parallel to hinge line.

The FAA proposed a new § 23.393. Proposed new § 23.393
would contain a modified version of the requirement of
§ 23.657(c) concerning loads parallel to the hinge line, which
were proposed to be deleted from § 23.657.

No comments were received on the proposal for this section,
and it is adopted as proposed.

Section 23.399 Dual control system.

The FAA proposed to redesignate the text of § 23.399 as
paragraph (a), and to add a new paragraph (b) that addresses the

forces exerted on a dual control system when both pilots act
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together. This would clarify that it is the greater of the
forces that apply.

No comments were received on the proposal for this section,
and it is adopted as proposed.

Section 23.415 Ground gust conditions.

The FAA proposed to amend § 23.415 by revising paragraph
(a) (2) to add a definition for wing loading (W/S). The FAA also
proposed to revise paragraph (c), which was added in Amendment
No. 23-45 (58 FR 42136, August 6, 1993), to incorporate a more
comprehensive tie-down criteria.

No comments were received on the proposals for this section,
and it is adopted as proposed.

Section 23.441 Maneuvering loads.

The FAA proposed to revise § 23.441(b) to include a new
design requirement for the vertical tail of a commuter category
airplane.

Comment: The JAA comments that while the intent of the proposed
requirement is the same as the comparable requirement in JAR 23,
the wording is different. The JAA reported that the FAA proposed
final rule version will be considered for full harmonization by
the JAA through NPA action once the final rule is published.

FAA Response: The proposal is adopted as proposed.
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Section 23.443 Gust loads.

The FAA proposed to revise § 23.443(c) by changing the
format of the formula, revising the definition of weight ("W"),
and correcting the subscripts of the distance to the lift center,
("1,."). The current definition reads "W = airplane weight
(lbs.)." The new definition reads "W = the applicable weight of
the airplane in the particular load case (lbs.)." These changes
are for clarity.

No comments were received on the proposal for this section,
and it is adopted as proposed.

Sections 23.455 Ailerons.

The FAA proposed to amend the heading that precedes § 23.455
by deleting the term "Wing Flaps" so that the heading reads
"AILERONS AND SPECIAL DEVICES." This change would reflect the
deletion of the wing flap requirements from § 23.457 and their
placement in § 23.345.

No comments were received on this proposal, and it is
adopted as proposed.

Section 23.457 Wing flaps.

The FAA proposed to delete this section. As discussed under
§ 23.345, above, the wing flap requirements have been revised and
consolidated in § 23.345 to group these requirements together.

No comments were received on the proposal for this section,

and it is adopted as proposed.
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Section 23.473 Ground load conditions and assumptions.

The FAA proposed to revise § 23.473(c) (1) to change the
incorrect reference to "§ 23.67(a) or (b)(1)" to "§ 23.67(b) (1)
or (c)."

Because the FAA intended that turbine powered airplanes be
included in § 23.473(c) (1), since these airplanes are required to
be "climb positive™ with one engine inoperative, the FAA proposed
that § 23.473(c) (1) also reference § 23.67(c). The FAA also
determined that to achieve the intent described, § 23.473(c) (1)
should also reference § 23.67(b) (1) or (c).

The FAA also proposed to revise paragraph (f), which
addresses energy absorption tests, to parallel the language of
JAR 23.473(f). No substantive change from current paragraph (f)
was proposed.

No comments were received on the proposals for this section,
and they are adopted as proposed.

Section 23.497 Supplementary conditions for tail wheels.

The FAA proposed a new § 23.497(c) to relocate tail wheel,
bumper, or energy absorption device design standards for
airplanes with aft-mounted propellers. These requirements
currently exist in § 23.925(b). They are being moved because the
FAA determined that certain portions of the design standards for

these devices more properly belong in Subpart C--Structure.
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No comments were received on the proposal for this section,
and it is adopted as proposed.

Section 23.499 Supplementary conditions for nose wheels.

The FAA proposed to add new paragraphs (d) and (e) to
§ 23.499 to establish nose wheel conditions for airplanes with a
steerable nose wheel controlled by hydraulic or other power and
for airplanes with a steerable wheel that has a direct mechanical
connection to the rudder pedals.
Comment: The JAA comments that the phrase "has a mechanical
connection to the rudder pedals" in proposed paragraph (e),
absent appropriate advisory material, could be interpreted to
require different technical solutions than the comparable wording
in JAR 23, "directly connected mechanically to the rudder
pedals."

FAA Response: The FAA agrees that the proposed language in

paragraph (e) requires clarification; in the final rule, the word
"direct" is inserted before the word "mechanical". Also, the
last phrase of paragraph (e) is revised to read "the mechanism
must be designed to withstand the steering torque for the maximum
pilot forces specified in § 23.397(b)."

This proposal is adopted with the above changes to paragraph
(e).
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Section 23.521 Water load conditions.

The FAA proposed to amend § 23.521 by deleting paragraph
(c), which deals with previously approved floats, because the FAA
agreed with the JAA that the requirements of paragraph (c) are
covered by the general requirements of paragraph (a).

No comments were received on the proposal for this section,
and it is adopted as proposed.

Section 23.561 General.

The FAA proposed to amend § 23.561 by revising paragraphs
(b) and {d), and adding a new paragraph (e). These changes
simplify, clarify, and "add references . . . to ensure.”"” The FAA
proposed to revise paragraph (b), concerning occupant protection,
to make it correspond to 14 CFR part 25 and JAR 25 that cover
large airplanes. The proposed revision of paragraph (d),
concerning turnovers would simplify and clarify the requirements
without making substantive changes. The FAA proposed a new
paragraph (e) to ensure that items of mass that could injure an
occupant are retained by the supporting structure.

No comments were received on the proposals for this section,
and they are adopted as proposed.

Section 23.571 Metallic pressurized cabin structures.

The FAA proposed to revise § 23.571 by changing the heading
from "Pressurized cabin" to "Metallic pressurized cabin

structures" because nonmetallic structure is addressed in

17



§ 23.573(a).’The FAA proposed to revise the introductory text to
limit the applicability to normal, utility, and acrobatic
categories because commuter category airplanes are addressed
separately. The FAA proposed to revise paragraph (a) to require
the fatigue strength investigation to show that the structure can
withstand repeated loads of variable magnitude expected in
service.

Comment: The JAA comments that the JAR will be revised to delete
commuter category airplanes from this section. Kal-Aero comments
that a literal interpretation of the proposed changes to

§§ 23.571 and 23.572 "would require that every subsequent
modification to an aircraft have a fatigue program to
substantiate each major repair or alteration." Kal-Aero states
that this change is both uneconomical (Kal-Aero estimates a part
23 fatigue test could cost at least $20 million per
certification) and is unnecessary.

FAA Response: The FAA does not agree that the proposed rule

language would require the result suggested by Kal-Aero. The
intent is to provide that there be some test evidence to verify
the analysis validity. The amount of test evidence needed would
depend on the complexity of the design. The FAA points out that
this evidence would be required only when fatigue analysis is
used to satisfy the type certification requirements.

The proposals for this section are adopted as proposed.
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Section 23.572 Metallic wing, empennage, and associated

structures.

The FAA proposed to revise the section heading to add the
word "metallic,™ to revise paragraph (a) to limit the
applicability to normal, utility, and acrobatic category
airplanes, and to make minor editorial changes. Paragraph (a) (1)
would be revised to harmonize with JAR 23 by requiring tests, or
analysis supported by test evidence, as discussed under § 23.571
of this preamble.

The only comment received on this section is from Kal-Aero,
and applies to this section and to § 23.571. The comment was
discussed under § 23.571.

The proposals are adopted as proposed.

Section 23.573 Damage tolerance and fatigue evaluation of

structure.

The FAA proposed to amend § 23.573(a) (5) to make clear that
the limit load capacity of a bonded joint must be substantiated
only if the failure of the bonded joint would result in
catastrophic loss of the airplane.

The FAA proposed to delete § 23.573(c) because its
requirements for inspections and other procedures were proposed
to be moved to § 23.575.

No comments were received on the proposals for this section,

and they are adopted as proposed.
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Section 23.574 Metallic damage tolerance and fatigue evaluation

of commuter category airplanes.

The FAA proposed to add a new § 23.574 that addresses damage
tolerance and fatique evaluation requirements for commuter
category airplanes. As discussed previously, §§ 23.571 and
23.572 are being revised to clarify that these sections apply
only to normal, utility, and acrobatic category airplanes. Newly
type certificated commuter category airplanes would have to meet
proposed § 23.574 instead of §§ 23.571 and 23.572.

The only comment received on this proposed new section is a
JAA statement that this change will be considered for JAR 23.

The proposal is adopted as proposed.

Section 23.575 1Inspections and other procedures.

The FAA proposed to add a new § 23.575 to clarify that
airplane manufacturers are required to provide recommendations
for inspection frequencies, locations, and methods when a design
is approved by the FAA, and that these items must be included in
the Limitations Section of the Instructions for Continued
Airworthiness required by § 23.1529.

The requirements of § 23.573(c) would be moved to § 23.575
and the requirements are made applicable to §§ 23.571, 23.572,
23.573 and 23.574.
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The only comment on this proposed new section is a JAA
statement that this change will be considered for JAR 23. The
proposals are adopted as proposed.

Section 23.607 Fasteners.

The FAA proposed to amend § 23.607 by changing the section
heading, by redesignating the existing text as paragraph (c), and
by adding new paragraphs (a) and (b), as outlined in the NPRM.
Comment: Transport Canada comments that it is possible the
language of proposed paragraph (a) could be interpreted to mean
that compliance is satisfied by the use of a self-locking nut
alone in certain situations, such as when a bolt is not subject
to rotation. Transport Canada suggests adopting the wording of
§ 27.607, which requires "two separate locking devices" when the
loss of a removable bolt, screw, nut, pin or other fastener would
jeopardize the safe operation of the aircraft.

FAA Response: The FAA agrees that the proposed language of

paragraph (a) could be misinterpreted and that the intent of the
section would be clearer if language comparable to § 27.607 is
used. Also, the FAA finds that the section is clearer if it
addresses all removable fasteners without specific mention of
bolts, screws, nuts, pins, etc. Accordingly, paragraph (a) has
been revised to read "Each removable fastener must incorporate
two retaining devices if the loss of such fastener would preclude

continued safe flight and landing” in the final rule.
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This proposal is adopted with the noted change to paragraph

(a).

Section 23.611 Accessibility provisions.

The FAA proposed to amend § 23.611 to require that, for any
part requiring maintenance, such as an inspection or other
servicing, there must be a means of access incorporated into the
aircraft design to allow this servicing to be accomplished. The
FAA pointed out in the NPRM that whether the access provided is
appropriate in a particular case will depend on the nature of the
item and the frequency and complexity of the required inspection
or maintenance actions.

The only comment received on this proposed change is a JAA
statement that this change will be considered for thé JAR. The
proposal is adopted as proposed.

Section 23.629 Flutter.

The FAA proposed to revise § 23.629 to require either flight
flutter tests and rational analysis, or flight flutter tests and
compliance with the FAA's "Simplified Flutter Prevention )
Criteria.” Section 23.629 currently requires flutter
substantiation by only one of three methods: a rational
analysis, flight flutter test, or compliance with the "Simplified
Flutter Prevention Criteria."

The FAA also proposed to revise paragraph (d) (3) (i) to

change the phrase "T-tail or boom tail" to "T-tail or other
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unconventional tail configurations" to be more inclusive and to
represent the standard used in current certification. The FAA
also proposed to harmonize with JAR 23 by amending paragraphs
23.629(g) and (h) to remove the "or test" phrase to require that
substantiation be done only by analysis. The FAA proposed a new
paragraph (i) that would allow freedom from flutter to be shown
by tests (under paragraph (a)) or by analysis alone if that
analysis is based on previously approved data for an airplane
that has undergone modification that could affect its flutter
characteristics.

No comments were received on the proposals for this section,
and they are adopted as proposed.

Section 23.657 Hinges.

The FAA proposed to amend § 23.657 by deleting paragraph (c)
that covers loads parallel to the hinge line because it would be
covered in proposed § 23.393.

No comments were received on the proposal for this section,
and it is adopted as proposed.

Section 23.673 Primary flight controls.

The FAA proposed to revise § 23.673 to delete the
requirements for two-control airplanes consistent with actions
being taken in the proposed rule on flight requirements for part
23 airplanes (Docket No. 27807, Notice No. 94-22; [59 FR 37878,
July 25, 1994]) that affect §§ 23.177 and 23.201. The two-
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control requirements are considered obsolete. Additionally,
harmonization with JAR 23 would be accomplished by this action.

No comments were received on the proposal for this section,
and it is adopted as proposed.

Section 23.725 Limit drop tests.

The FAA proposed to amend the effective weight equation in
§ 23.725(b) by adding mathematical brackets to the numerator and
parentheses to the denominator to clarify the equation.

No comments were received on the proposal for this section,
and it is adopted as proposed.

Section 23.755 Hulls.

The FAA proposed to amend § 23.755 by deleting paragraph
(b), which provides that hulls of hull seaplanes or amphibians of
less than 1,500 pounds need not be compartmented, because
paragraph (b) is redundant. The applicable requirements are
contained in paragraph (a). The FAA also proposed to redesignate
paragraph (c) as new paragraph (b) and to edit it for
clarification.

No comments were received on the proposals for this section,
and they are adopted as proposed.

Section 23.865 Fire protection of flight controls, engine

mounts, and other flight structures.

The FAA proposed to revise § 23.865 by changing the words

"engine compartment” to "designated fire zones" for consistency

24



with recent revisions to §§ 23.1203 and 23.1181. The proposed
revision would also add the phrase "adjacent areas that would be
subjected to the effects of fire in the designated fire zones."
Comment: The JAA agrees that the technical intent of proposed

§ 23.865 is similar to the JAR 23 requirement. Changes to JAR 23
to adopt the terms proposed in this part 23 section are being
considered by the JAA.

FAA Response: No substantive comment was received, and the

proposals are adopted as proposed.

Section 23.925 Propeller clearance.

The FAA proposed to amend § 23.925(b), Aft mounted
propellers, by removing the requirements on tail wheels, bumpers,
and energy absorption devices and moving them to § 23.497,
Supplementary conditions for tail wheels, as discussed above.

The FAA also proposed to delete the inspection and replacement
criteria for tail wheel, bumper, and energy absorption devices
because the inspection and replacement requirements are stated in
§ 23.1529.

No comments were received on the proposals for this section,
and they are adopted as proposed.
Appendix A.

The FAA proposed to revise three areas of Appendix A: (1)
A23.1 General; (2) A23.11 Control surface loads, paragraph (c),

Surface loading conditions; and (3) Table 2 - Average limit
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control surface loading. The FAA proposed to add a new figure to
Appendix A: Figure A7, Chordwise load distribution for
stabilizer and elevator, or fin and rudder. The revisions
specify the configurations for which the wing and tail surface
loads, required by A23.7, are valid. The FAA discovered a need
for a clarification change in paragraph A23.a(a) (1) during the
post comment review period. The words "excluding turbine
powerplants" are clearer than the words "excluding turbines."”
This revision is included in the final rule to more clearly
convey the intended meaning.

No comments were received on the proposals for Appendix A,

and they are adopted with the change explained above.

Final Regulatory Evaluation, Final Regulatory Flexibility

Determination, and Trade Impact Assessment

Changes to Federal regulations must undergo several economic
analyses. First, Executive Order 12866 directs Federal agencies
to promulgate new regulations only if the potential benefits to
society justify its costs. Second, the Regulatory Flexibility
Act of 1980 requires agencies to analyze the economic impact of
regulatory changes on small entities. Finally, the Office of
Management and Budget directs agencies to assess the effects of
regulatory changes on international trade. In conducting these

assessments, the FAA has determined that this rule: (1) will
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generate benefits exceeding its costs and is not "significant” as
defined in the Executive Order; (2) is not “significant” as
defined in DOT's Policies and Procedures; (3) will not have a
significant impact on a substantial number of small entities; and
(4) will not constitute a barrier to international trade. These

analyses, available in the docket, are summarized below.

Comments Related to the Economics of the Proposed Rule

Two comments were received regarding the economic impact of
the proposals; one concerning § 23.571{ Metallic pressurized
cabin structures, and one concerning § 23.572, Metallic wing,
empennage, and associated structures. Both of these comments, as
well as the FAA’s responses, are included in the section

“Discussion of Amendments.”

Regulatory Evaluation Summary

The FAA has identified 6 sections that will result in
additional compliance costs, totalling between $10,000 and
$17,000 per certification. When amortized over a production run,
these costs will have a negligible impact on airplane price, less

than $100 per airplane.

The primary benefit of the rule will be the cost

efficiencies of harmonization with the JAR for those
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manufacturers that market airplanes in JAA countries as well as
to manufacturers in JAA countries that market airplanes in the
United States. Other benefits of the rule will be decreased
reliance on special conditions, simplification of the
certification process through clarification of existing

requirements, and increased flexibility through optional designs.

Regulatory Flexibility Determination

The Regulatory Flexibility Act of 1980 (RFA) was enacted by
Congress to ensure that small entities are not unnecessarily and
disproportionately burdened by Federal regulations. The RFA
requires a Regulatory Flexibility Analysis if a rule will have a
significant economic impact, either detrimental or beneficial, on
a substantial number of small entities. Based on FAA Order
2100.14A, Regulatory Flexibility Criteria and Guidance, the FAA
has determined that the rule will not have a significant economic

impact on a substantial number of small entities.

International Trade Impact Assessment

The rule will not constitute a barrier to international
trade, including the export of U.S. goods and services to foreign

countries and the import of foreign goods and services into the
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United States. Instead, the airframe certification procedures
have been harmonized with those of the JARA and will lessen

restraints on trade.

FEDERALISM IMPLICATIONS

The regulations herein would 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 12612, it is
determined that this rule does not have sufficient federalism
implications to warrant the preparation of a Federalism

Assessment.

CONCLUSION

The FAA is revising the airframe airworthiness standards for
normal, utility, acrobatic, and commuter category airplanes to
harmonize them with the standards that were published for the
same categories of airplanes by the Joint Airworthiness
Authorities in Europe. The revisions reduce the regulatory
burden on United States and European airplane manufacturers by
relieving them of the need to show compliance with different

standards each time they seek certification approval of an
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THE AMENDMENTS

In consideration of the foregoing, the Federal Aviation
Administration amends 14 CFR part 23 as follows:
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. app. 1344, 1354(a), 1355, 1421, 1423,

1425, 1428, 1429, 1430; 49 U.s.C. 106(g).

2. Section 23.301(d) is revised to read as follows:
§ 23.301 Loads.
* * * * *

(d) Simplified structural design criteria may be used if
they result in design loads not less than those prescribed in
§§ 23.331 through 23.521. For airplane configurations described
in appendix A, § 23.1, the design criteria of appendix A of this
part are an approved equivalent of §§ 23.321 through 23.459. 1If
appendix A of this part is used, the entire appendix must be

substituted for the corresponding sections of this part.
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airplane in the United States or in a country that is a member of
the JAA.

For the reasons discussed in the preamble, and based on the
findings in the Regulatory Evaluation, the FAA has determined
that this rule is not significant under Executive Order 12866.
In addition, the FAA certifies that this rule will not have a
significant economic impact on a substantial number of small
entities under the criteria of the Regulatory Flexibility Act.
This rule is not considered significant under DOT Regulatory
Policies and Procedures (44 FR 11034, February 26, 1979). A
regulatory evaluation of the rule has been placed in the docket.
A copy may be obtained by contacting the person identified under

"FOR FURTHER INFORMATION CONTACT."

List of Subjects in 14 CFR Part 23

Aircraft, Aviation safety, Signs and symbols.

Issued in Washington, DC on
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THE AMENDMENTS

In consideration of the foregoing, the Federal Aviation
Administration amends 14 CFR part 23 as follows:
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. app. 1344, 1354(a), 1355, 1421, 1423,

1425, 1428, 1429, 1430; 49 U.s.C. 106(q).

2. Section 23.301(d) is revised to read as follows:
§ 23.301 Loads.
* * * * *

(d) Simplified structural design criteria may be used if
they result in design lcads not less than those prescribed in
§§ 23.331 through 23.521. For airplane configurations described
in appendix A, § 23.1, the design criteria of appendix A of this
part are an approved equivalent of §§ 23.321 through 23.459. 1If
appendix A of this part is used, the entire appendix must be

substituted for the corresponding sections of this part.

31



3. Section 23.335 is amended by revising paragraph (a) (1)
introductory text; by revising paragraphs (a) (1) (i), and
(a) (1) (ii); by removing the period and adding "; and either--" to
the end of paragraph (b) (4) (i); by revising paragraph (b) (4) (ii);
by adding a new paragraph (b) (4) (iii); and by revising the
introductory text of paragraph (d) (1) to read as follows:
§ 23.335 Design airspeeds.
* * * * *
(a) * * *
(1) Where W/S = wing loading at the design maximum takeoff
weight, V. (in knots) may not be less than--
(i) 33 Y(W/S) (for normal, utility, and commuter category
airplanes);

(ii) 36 V(W/S) (for acrobatic category airplanes).

* * * * *
(b) %* * *
(4) * * *

(ii) Mach 0.05 for normal, utility, and acrobatic category
airplanes (at altitudes where M, is established); or

(iii) Mach 0.07 for commuter category airplanes (at
altitudes where M, is established) unless a rational analysis,
including the effects of automatic systems, is used to determine
a lower margin. If a rational analysis is used, the minimum

speed margin must be enough to provide for atmospheric variations
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(such as horizontal gusts, and the penetration of jet streams or
cold fronts), instrument errors, airframe production variations,
and must not be less than Mach 0.05.
* * * * *

(d) * * *

(1) Vg may not be less than the speed determined by the
intersection of the line representing the maximum positive 1lift,
Cx max» and the line representing the rough air gust velocity on

the gust V-n diagram, or Vg th, whichever is less, where:

J * %* ¥ *

4. Section 23.337(a)(l) is revised to read as follows:
§ 23.337 Limit maneuvering load factors.

(a) %* +* *

(1) 2.1 + 24,000 for normal and commuter category
W + 10,000

airplanes, where W = design maximum takeoff weight, except that n

need not be more than 3.8;

L L] * * *

5. Section 23.341 is amended by redesignating existing
paragraphs (a) and (b) as paragraphs (b) and (c), respectively;
by adding a new paragraph (a); by revising the redesignated

paragraph (b); and by revising the introductory text, the
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formula, and the definition of "W/S" in the redesignated
paragraph (c) to read as follows:
§ 23.341 Gust loads factors.

{(a) Each airplane must be designed to withstand loads on
each lifting surface resulting from gusts specified in
§ 23.333(c).

(b) The gust load for a canard or tandem wing configuration
must be computed using a rational analysis, or may be computed in
accordance with paragraph (c) of this section, provided that the
resulting net loads are shown to be conservative with respect to
the gust criteria of § 23.333{(c).

(c) In the absence of a more rational analysis, the gust

load factors must be computed as follows--

Kg Usge V a

498 (W/S)

* * % * *

W/S = Wing loading (p.s.f.) due to the applicable weight of the

airplane in the particular load case.

* * * * *
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6. A new § 23.343 is added to read as follows:
§ 23.343 Design fuel loads.

(a) The disposable load combinations must include each fuel
load in the range from zero fuel to the selected maximum fuel
load.

(b) If fuel is carried in the wings, the maximum allowable
weight of the airplane without any fuel in the wing tank(s) must
be established as "maximum zero wing fuel weight," if it is less
than the maximum weight.

(c} For commuter category airplanes, a structural reserve
fuel condition, not exceeding fuel necessary for 45 minutes of
operation at maximum continuous power, may be sélected. If a
structural reserve fuel condition is selected, it must be used as
the minimum fuel weight condition for showing compliance with the
flight load requirements prescribed in this part and--

(1) The structure must be designed to withstand a condition
of zero fuel in the wing at limit loads corresponding to:

(i) Ninety percent of the maneuvering load facfors defined
in § 23.337, and

(ii) Gust velocities equal to 85 percent of the values
prescribed in § 23.333(c).

(2) The fatigue evaluation of the structure must account for
any increase in operating stresses resulting from the design

condition of paragraph (c) (1) of this section.
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(3) The flutter, deformation, and vibration requirements

must also be met with zero fuel in the wings.

7. Section 23.345 is revised to read as follows:
§ 23.345 High 1lift devices.

(a) If flaps or similar high lift devices are to be used for
takeoff, approach or landing, the airplane, with the flaps fully
extended at Vi, is assumed to be subjected to symmetrical
maneuvers and gusts within the range determined by--

(1) Maneuvering, to a positive limit load factor of 2.0; and

(2) Positive and negative gust of 25 feet per second acting
normal to the flight path in level flight.

(b) Vy must be assumed to be not less than 1.4 Vs or 1.8 Vg,
whichever is greater, where--

(1) Vg is the computed stalling speed with flaps retracted
at the design weight; and

(2) Vgr is the computed stalling speed with flaps fully
extended at the design weight.

However, if an automatic flap load limiting device is used,
the airplane may be designed for the critical combinations of
airspeed and flap position allowed by that device.

(c) In determining external loads on the airplane as a
whole, thrust, slipstream, and pitching acceleration may be

assumed to be zero.
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(d) The flaps, their operating mechanism, and their
supporting structures, must be designed to withstand the
conditions prescribed in paragraph (a) of this section. 1In
addition, with the flaps fully extended at Vy, the following
conditions, taken separately, must be accounted for:

(1) A head-on gust having a velocity of 25 feet per second
(EAS), combined with propeller slipstream corresponding to 75
percent of maximum continuous power; and

(2) The effects of propeller slipstream corresponding to

maximum takeoff power.

8. Section 23.347 is amended by designating the existing
text as paragraph (a) and by adding a new paragraph (b) to read
as follows:

§ 23.347 Unsymmetrical flight conditions.
* * * * *

(b} Acrobatic category airplanes certified for flick

maneuvers (snap roll) must be designed for additional asymmetric

loads acting on the wing and the horizontal tail.

9. Section 23.349(a) (2) is revised to read as follows:

§ 23.349 Rolling conditions.

* * % %* *

(a) * * *
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(2) For normal, utility, and commuter categories, in
Condition A, assume that 100 percent of the semispan wing airload
acts on one side of the airplane and 75 percent of this load acts

on the other side.

* * * * %*

10. Section 23.369(a) is revised to read as follows:
§ 23.369 Rear lift truss.
(a) If a rear lift truss is used, it must be designed to
withstand conditions of reversed airflow at a design speed of--
Vv = 8.7 Y(W/S) + 8.7 (knots), where W/S = wing loading at

design maximum takeoff weight.

* * * * *

11. Section 23.371 is revised to read as follows:
§ 23.371 Gyroscopic and aerodynamic loads.

(a) Each engine mount and its supporting structure must be
designed for the gyroscopic, inertial, and aerodynamic loads that
result, with the engine(s) and propeller(s), if applicable, at
maximum continuous r.p.m., under either:

(1) The conditions prescribed in § 23.351 and § 23.423; or

(2) All possible combinations of the following--

(i) A yaw velocity of 2.5 radians per second;

(ii) A pitch velocity of 1.0 radian per second;
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(iii) A normal load factor of 2.5; and

(iv) Maximum continuous thrust.

(b) For airplanes approved for aerobatic maneuvers, each
engine mount and its supporting structure must meet the
requirements of paragraph (a) of this section and be designed to
withstand the load factors expected during combined maximum yaw
and pitch velocities.

(c) For airplanes certificated in the commuter category,
each engine mount and its supporting structure must meet the
requirements of paragraph (a) of this section and the gust

conditions specified in § 23.341 of this part.

§ 23.391 [Amended]
12. Section 23.391 is amended by removing paragraph (b) and

removing the designation "(a)" from the remaining text.

13. A new § 23.393 is added to read as follows:
§ 23.393 Loads parallel to hinge line.

(a} Control surfaces and supporting hinge brackets must be
designed to withstand inertial loads acting parallel to the hinge
line.

(b) In the absence of more rational data, the inertial loads
may be assumed to be equal td KW, where--

(1) K = 24 for vertical surfaces;
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(2) K 12 for horizontal surfaces; and

(3) W = weight of the movable surfaces.

14. Section 23.399 is revised to read as follows:
§ 23.399 Dual control system.

(a) Each dual control system must be designed to withstand
the force of the pilots operating in opposition, using individual
pilot forces not less than the greater of--

(1) 0.75 times those obtained under § 23.385; or

- (2) The minimum forces specified in § 23.397(b).

(b) Each dual control system must be designed to withstand
the force of the pilots applied together, in the same direction,
using individual pilot forces not less than 0.75 times those

obtained under § 23.395.

15. Section 23.415 is amended by revising paragraphs (a) (2)
and (c) to read as follows:
§ 23.415 Ground gust conditions.

(a) * * *

(2) 1If pilot forces less than the minimums specified in
§ 23.397(b) are used for design, the effects of surface loads due
to ground gusts and taxiing downwind must be investigated for the

entire control system according to the formula:
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H=Kc S q

where--

H = limit hinge moment (ft.-1bs.);

¢ = mean chord of the control surface aft of the hinge line
(ft.)

S = area of control surface aft of the hinge line (sq. ft.):;

q = dynamic pressure (p.s.f.) based on a design speed not
less than 14.6 V(W/S) + 14.6 (f.p.s.) where W/S = wing loading at
design maximum weight, except that the design speed need not
exceed 88 (f.p.s.):;

K = limit hinge moment factor for ground gusts derived in
paragraph (b) of this section. (For ailerons and elevators, a
positive value of K indicates a moment tending to depress the
surface and a negative value of K indicates a moment tending to
raise the surface).

* * * * *

(c) At all weights between the empty weight and the maximum
weight declared for tie-down stated in the appropriate manual,
any declared tie-down points and surrounding structure, control
system, surfaces and associated gust locks, must be designed to
withstand the limit load conditions that exist when the airplane
is tied down and that result from wind speeds of up to 65 knots

horizontally from any direction.
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16. Section 23.441 is amended by revising paragraph (a) (2)
and adding a new paragraph (b) to read as follows.
§ 23.441 Maneuvering loads.

(a) * * *

(2) With the rudder deflected as specified in paragraph
(a) (1) of this section, it is assumed that the airplane yaws to
the overswing sideslip angle. In lieu of a rational analysis, an
overswing angle equal to 1.5 times the static sideslip angle of
paragraph (a) (3) of this section may be assumed.

* * * * *

(b) For commuter category airplanes, the loads imposed by
the following additional maneuver must be substantiated at speeds
from V, to Vp/M;. When computing the tail loads--

(1) The airplane must be yawed to the largest attainable
steady state sideslip angle, with the rudder at maximum
deflection caused by any one of the following:

(i) Control surface stops;

(ii) Maximum available booster effort;

(iii) Maximum pilot rudder force as shown below:
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(2) The rudder must be suddenly displaced from the maximum

deflection to the neutral position.

* * * v *

17. Section 23.443(c) is revised to read as follows:

§ 23.443 Gust loads.

* * * %* %

(c) In the absence of a more rational analysis, the gust

load must be computed as follows:

th Ude \ dvt Svt

498

where--

L,. = Vertical surface loads (lbs.);

0.88 Mgt
Kqe = = gust alleviation factor:
5.3 + Hgt
Hge = 2w K 2 = lateral mass ratio;
P Ct g avt Svt lvt

Ude

Derived gust velocity (f.p.s.):;

p = Air density (slugs/cu.ft.);

44



W = the applicable weight of the airplane in the particular
load case (lbs.}:;

S.t = Area of vertical surface (ft.°%);

c. = Mean geometric chord of vertical surface (ft.):

a,. = Lift curve slope of vertical surface (per radian):;
K = Radius of gyration in yaw (ft.);

1, = Distance from airplane c.g. to lift center of vertical
surface (ft.):

Acceleration due to gravity (ft./sec.?); and

V = Equivalent airspeed (knots).

18. The heading "AILERONS, WING FLAPS, AND SPECIAL DEVICES"
that appears between §§ 23.445 and 23.455 is revised to read

"AILERONS AND SPECIAL DEVICES".

§ 23.457 [Removed]

19. Section 23.457 is removed.

20. Section 23.473 is amended by revising paragraphs (c) (1)
and (f) to read as follows:

§ 23.473 Ground load conditions and assumptions.

% % » * *
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(1) The airplane meets the one-engine-inoperative climb
requirements of § 23.67(b) (1) or (c); and
* * * * *

(f) If energy absorption tests are made to determine the
limit load factor corresponding to the required limit descent

velocities, these tests must be made under § 23.723(a).

* * * * ¥*

21. Section 23.497 is amended by adding a new paragraph (c)
to read as follows:

§ 23.497 Supplementary conditions for tail wheels.
% * * % *

(c) If a tail wheel, bumper, or an energy absorption device
is provided to show compliance with § 23.925(b), the following
apply:

(1) Suitable design loads must be established for the tail
wheel, bumper, or energy absorption device; and

(2) The supporting structure of the tail wheel, bumper, or
energy absorption device must be designed to withstand the loads

established in paragraph (c) (1) of this section.

22. Section 23.499 is amended by adding new paragraphs (d)

and (e) to read as follows:
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§ 23.499 Supplementary conditions for nose wheels.
* * * * *

(d) For airplanes with a steerable nose wheel that is
controlled by hydraulic or other power, at design takeoff weight
with the nose wheel in any steerable position, the application of
1.33 times the full steering torque combined with a vertical
reaction equal to 1.33 times the maximum static reaction on the
nose gear must be assumed. However, if a torque limiting device
is installed, the steering torque can be reduced to the maximum
value allowed by that device.

(e) For airplanes with a steerable nose wheel that has a
direct mechanical connection to the rudder pedals, the mechanism
must be designed to withstand the steering torque for the maximum

pilot forces specified in § 23.397(b).

§ 23.521 [Amended]

23. Section 23.521 is amended by removing paragraph (c).

24. Section 23.561 is amended by revising paragraph (b)
introductory text; by revising paragraphs (d) (1) (i) through
(d) (1) (iv); by removing paragraph (d) (1) (v); and by adding a new
paragraph (e) to read as follows:

§ 23.561 General.

* * b * *
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(b) The structure must be designed to give each occupant

every reasonable chance of escaping serious injury when--

% %* * * *
(d) * * *
(1) * * *

(i) The most adverse combination of weight and center of
gravity position;

(ii) Longitudinal load factor of 9.0g;

(iii) Vertical load faétor of 1.0g; and

" (iv) For airplanes with tricycle landing gear, the nose
wheel strut failed with the nose contacting the ground.
* * * * *

(e) Except as provided in § 23.787(c), the supporting
structure must be designed to restrain, under loads up to those
specified in paragraph (b) (3) of this section, each item of mass
that could injure an occupant if it came loose in a minor crash

landing.

25. Section 23.571 is amended by revising the heading, the
introductory text, and paragraph (a), to read as follows:
§ 23.571 Metallic pressurized cabin structures.

For normal, utility, and acrobatic category airplanes, the

strength, detail design, and fabrication of the metallic
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structure of the pressure cabin must be evaluated under one of
the following:

(a) A fatigue strength investigation in which the structure
is shown by tests, or by analysis supported by test evidence, to
be able to withstand the repeated loads of variable magnitude

expected in service; or

* * * * *

26. Section 23.572 is amended by revising the heading; by
revising paragraph (a) introductory text; and by revising
paragraph (a) (1) to read as follows:

§ 23.572 Metallic wing, empennage, and associated structures.

(a) For normal, utility, and acrobatic categofy airplanes,
the strength, detail design, and fabrication of those parts of
the airframe structure whose failure would be catastrophic must
be evaluated under one of the following unless it is shown that
the structure, operating stress level, materials and expected
uses are comparable, from a fatigue standpoint, to a similar
design that has had extensive satisfactory service experience:

(1) A fatigue strength investigation in which the structure
is shown by tests, or by analysis supported by test evidence, to
be able to withstand the ;epeated loads of variable magnitude

expected in service; or

* * * v *
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27. Section 23.573 is amended by removing the reference in
paragraph (b) "§ 23.571(c)" and adding the reference
"§ 23.571(a) (3)" in its place; by removing paragraph (c); and by
revising the introductory text of paragraph (a) (5) to read as
follows:
§ 23.573 Damage tolerance and fatigue evaluation of structure.

(a) * * *

{(5) For any bonded joint, the failure of which would result
in catastrophic loss of the airplane, the limit load capacity

. must be substantiated by one of the following methods--

* * * v *

28. A new § 23.574 is added to read as follows:
§ 23.574 Metallic damage tolerance and fatigue evaluation of
commuter category airplanes.

For commuter category airplanes--

(a) Metallic damage tolerance. An evaluation of the

strength, detail design, and fabrication must show that
catastrophic failure due to fatigue, corrosion, defects, or
damage will be avoided throughout the operational life of the
airplane. This evaluation must be conducted in accordance with

the provisions of § 23.573, except as specified in paragraph (b)
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of this section, for each part of the structure that could
contribute to a catastrophic failure.

(b) Fatigue (safe-life) evaluation. Compliance with the

damage tolerance requirements of paragraph (a) of this section is
not required if the applicant establishes that the application of
those requirements is impractical for a particular structure.
This structure must be shown, by analysis supported by test
evidence, to be able to withstand the repeated loads of variable
magnitude expected during its service life without detectable

cracks. Appropriate safe-life scatter factors must be applied.

29. A new § 23.575 is added to read as foliows:
§ 23.575 1Inspections and other procedures.

Each inspection or other procedure, based on an evaluation
required by §§ 23.571, 23.572, 23.573 or 23.574, must be
established to prevent catastrophic failure and must be included
in the Limitations Section of the Instructions for Continued

Airworthiness required by § 23.1529.

30. Section 23.607 is revised to read as follows:
§ 23.607 Fasteners.

(a) Each removable fastener must incorporate two retaining
devices if the loss of such fastener would preclude continued

safe flight and landing.
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(b) Fasteners and their locking devices must not be
adversely affected by the environmental conditions associated
with the particular installation.

(c) No self-locking nut may be used on any bolt subject to
rotation in operation unless a non-friction locking device is

used in addition to the self-locking device.

31. Section 23.611 is revised to read as follows:
§ 23.611 Accessibility provisions.

For each part that requires maintenance, inspection, or other
servicing, appropriate means must be incorporated into the

aircraft design to allow such servicing to be accomplished.

32. Section 23.629 is amended by revising the introductory
text of paragraph (a); by redesignating existing paragraph (b) as
paragraph (c) and revising it; by redesignating existing
paragraph (c) as paragraph (b) and revising its introductory
text; by revising paragraph (d) (3) (i); by revising paragraphs (g}
and (h); and by adding a new paragraph (i) to read as follows:

§ 23.629 Flutter.

(a) It must be shown by the methods of paragraph (b) and

either paragraph (c) or (d) of this section, that the airplane is

free from flutter, control reversal, and divergence for any

condition of operation within the limit V-n envelope and at all
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speeds up to the speed specified for the selected method. 1In
addition--
* * % * *

(b) Flight flutter tests must be made to show that the
airplane is free from flutter, control reversal and divergence
and to show that-

»* * »* %* *
(c) Any rational analysis used to predict freedom from

flutter, control reversal and divergence must cover all speeds up

to 1.2 Vp.
(d) * * J
(3) * * %*

(i) Does not have a T-tail or other unconventional tail
configurations;

* > * * *

(g) For airplanes showing compliance with the fail-safe
criteria of §§ 23.571 and 23.572, the airplane must be shown by
analysis to be free from flutter up to Vy/Mp after fatigue
failure, or obvious partial failure, of a principal structural
element.

(h) For airplanes showing compliance with the damage
tolerance criteria of § 23.573, the airplane must be shown by
analysis to be free from’flutter up to Vp/Mp with the extent of

damage for which residual strength is demonstrated.
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(i) For modifications to the type design that could affect
the flutter characteristics, compliance with paragraph (a) of |
this section must be shown, except that analysis based on
previously approved data may be used alone to show freedom from
flutter, control reversal and divergence, for all speeds up to

the speed specified for the selected method.

§ 23.657 [Amended]

33. Section 23.657 is amended by removing paragraph (c).

§ 23.673 [Amended]
34. Section 23.673 is amended by removing paragraph (b) and

the paragraph designation "(a)" for the remaining paragraph.

35. Section 23.725 is amended by revising the equation in
paragraph (b) to read as follows:

§ 23.725 Limit drop tests.

* * * * *

We =W [h + (1 - L) d]
(h + d)
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36. Section 23.755 is amended by removing paragraph (b}, and
by redesignating paragraph (c) as paragraph (b) and revising it
to read as follows:

§ 23.755 Hulls.
* * * * *
(b) Watertight doors in bulkheads may be used for

communication between compartments.

37. Section 23.865 is revised to read as follows:

§ 23.865 Fire protection of flight controls, engine mounts, and
other flight structura.

Flight controls, engine mounts, and other flight structure
located in designated fire zones, or in adjacent areas that would
be subjected to the effects of fire in the designated fire zones,
must be constructed of fireproof material or be shielded so that
they are capable of withstanding the effects of a fire. Engine
vibration isolators must incorporate suitable features to ensure
that the engine is retained if the non-fireproof portions of the

isolators deteriorate from the effects of a fire.

38. Section 23.925 is amended by revising paragraph (b) to
read as follows:

§ 23.925 Propeller clearance.

w ¥ * * *
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(b) Aft-mounted propellers. In addition to the clearances

specified in paragraph (a) of this section, an airplane with an
aft mounted propeller must be designed such that the propeller

will not contact the runway surface when the airplane is in the
maximum pitch attitude attainable during normal takeoffs and

landings.

* * * % *

39. Appendix A is amended by revising the title, section
A23.1, paragraphs A23.11(c) (1) and (d), and Table 2; and by
adding a new Figure A7 to the end of the Appendix to read as
follows:

APPENDIX A TO PART 23-SIMPLIFIED DESIGN LOAD CRITERIA
A23.1 General.

(a) The design load criteria in this appehdix are an
approved equivalent of those in §§ 23.321 through 23.459 of this
subchapter for an airplane having a maximum weight of 6,000
pounds or less and the following configuration:

(1) A single engine excluding turbine powerplants;

(2) A main wing located closer to the airplane's center of
gravity than to the aft, fuselage-mounted, empennage;

(3) A main wing that contains a quarter-chord sweep angle of

not more than 15 degrees fore or aft;
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(4) A main wing that is equipped with trailing-edge controls

(ailerons or flaps, or both);

(5) A main wing aspect ratio not greater than 7;

(6) A horizontal tail aspect ratio not greater than 4;

(7) A horizontal tail volume coefficient not less than 0.34;
(8) A vertical tail aspect ratio not greater than 2;

(9) A vertical tail platform area not greater than 10

percent of the wing platform area; and

{(10) Symmetrical airfoils must be used in both the
horizontal and vertical tail designs.

(b) Appendix A criteria may not be used on any airplane
configuration that contains any of the following design features:

(1) Canard, tandem-wing, close-coupled, or tailless
arrangements of the lifting surfaces;

(2) Biplane or multiplane wing arrangements;

(3) T-tail, V-tail, or cruciform-tail (+) arfangements;

(4) Highly-swept wing platforms (more than 15-degrees of
sweep at the quarter-chord), delta planforms, or slatted lifting
surfaces; or

{5) Winglets or other wing tip devices, or outboard fins.

* * * * *

A23.11 Control surface loads.

* * * * *

57



(1) Simplified limit surface loadings for the horizontal
tail, vertical tail, aileron, wing flaps, and trim tabs are
specified in fiqures 5 and 6 of this appendix.

(i) The distribution of load along the span of the surface,
irrespective of the chordwise load distribution, must be assumed
proportional to the total chord, except on horn balanced
surfaces.

(ii) The load on the stabilizer and elevator, and the load
on fin and rudder, must be distributed chordwise as shown in
figure 7 of this appendix.

(iii) In order to ensure adequate torsional strength and to
account for maneuvers and gusts, the most severe loads must be
considered in association with every center of pressure position
between the leading edge and the half chord of the mean chord of
the surface (stabilizer and elevator, or fin and rudder).

(iv) To ensure adequate strength under high leading edge
loads, the most severe stabilizer and fin loads must be further
considered as being increased by 50 percent over the leading 10 ~
percent of the chord with the loads aft of this appropriately
decreased to retain the same total load.

(v} The most severe elevator and rudder loads should be
further considered as being distributed parabolically from three
times the mean loading of the surface (stabilizer and elevator,

or fin and rudder) at the leading edge of the elevator and
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rudder, respectively, to zero at the trailing edge according to
the equation:

P(x) =3 (w) (c - x)?
sz
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[20 lines space reserved for "Leading Edge of Elevator and
Rudder, Respectively"]

[Contact Pat Nininger, ACE-111, (816) 426-5688. Master copy
attached.]
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Where--

P(x) = local pressure at the chordwise stations x,

c¢ = chord length of the tail surface,

cg = chord length of the elevator and rudder respectively, and
W = average surface loading as specified in Figure AS5.

(vi) The chordwise loading distribution for ailerons, wing
flaps, and trim tabs are specified in Table 2 of this appendix.

* * * »* *

(d) Outboard fins. Outboard fins must meet the

requirements of § 23.445.

* * * * *
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Table 2 - Average limit control surface loading

AVERAGE LIMIT CONTROL SURFACE LOADING

SURFACE | DIRECTION OF LOADING

MAGNITUDE OF LOADING

CHORDWISE DISTRIBUTION

Horizontal {3} Up and Down

Figure A5 Curve 2]

Tail | b) Unsymmetrical 100% w on one side of
Loading sirplane ¢
{Up and Down]) 5§%W on other side of See Figure A7
airplane € for normal-and
gtimy calt:cg.oriesé
ora :
. see Aczrg.lzﬁéu gory
v.f.;t:ﬁ" Right 2nd Left Figure A5 Curve (1) Same as above
Alleron lll | 3] Up and Down Figure AB Curve [B}

© T

¢ Hinge

v

Wing Fiap { a) Up

Figure Ab Curve (4]

b) Down

.25 x Up Load (2)

BT I—

Trim Tab V| 2) Up and Down

Figure A6 Curve [3)

Same as [D) above

Ve sel.y 2
Ve min.

appropriste surface lozdings must be multiplied by the ratia v

NOTE: The surface loading L, Ii, Ill, and V above are based on speeds Va min and V¢ min.
The loadi- g of [V is based on Vg min.

If values of speed greaterthan these minimums are selected for design, the

minimum/

For conditions |, Il, lil, and V the multiplying factor used must be the higher of

2
VA scl.
[VA '“""]




[40 lines space reserved for "Table 2"]
[Contact Pat Nininger, ACE-111, (816) 426-5688. Master copy

attached. ]
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* * * * *

FIGURE A7 - CHORDWISE LOAD DISTRIBUTION FOR STABILIZER AND

ELEVATOR OR FIN AND RUDDER

63



ELEVATOR OR RUDDER
LERDING EDGE

LEADING TRAILING
EDGE EDGE



where:

Note:

P, =2 (w) (2 -E - 3d)
(1 - E)

P, = 2 (W) (3d' +E - 1)

w = average surface loading (as specified in figure
A.5)

E = ratio of elevator (or rudder) chord to total
stabilizer and elevator (or fin and rudder)
chord.

d' = ratio of distance of center of pressure of a

unit spanwise length of combined stabilizer and
elevator (or fin and rudder) measured from
stabilizer (or fin) leading edge to the local
chord. Sign convention is positive when center
of pressure is behind leading edge.

¢ = local chord.

Positive values of w, P, and P, are all measured in
the same direction.

65



either by continuous demonstration or by synthesis from segments,
does not reflect current practice. The best method to determine
the takeoff path from rest to 35 feet above the takeoff surface
is by a continuous demonstration. The most practical method to
determine the takeoff path from 35 feet to 1500 feet above the
takeoff surface is by synthesis from segments. Accordingly,
§ 23.57, paragraphs (d) and (e), incorporateS'tﬁese changes.

No comments were received on the proposalé'for this section,
and they are adopted as proposed.

Section 23.59 Takeoff distance and takeoff run.

The FAA proposed to clarify § 23.59 with no substantial
change in requirements. A change to the opening text is proposed
to clarify that the determination of takeoff run is the
applicant's option since the applicant may choose not to present
clearway data; In cﬁrrent § 23.59(a) (2) and (b) (2), the
reference to "along the takecff path," in a takeoff with all
~engines operating, is propbsed to be removed since takeoff path
is a one-engine—inoperative condition. Additionally, the FAA
proposed to replace the reference to Vior with the words "liftoff
peoint" to clarify that the requirements specify a point and
related distance, not a speed.

No comments were received on the proposals for this section,

and they are adopted as proposed.
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Section 23.63 Climbs: general.

The FAAR proposed a new § 23.63 to assemble general climb
requirements from current §§ 23.65 and 23.67 into a single
section and to differentiate between WAT limited airplanes and
those airplanes thaﬁ are not WAT limited. (See discussion under
§ 23.45.) As proposed, new § 23.63(a) (1) requires that
compliance be shown out of ground effect. This requirement is in
current § 23.67(e), which applies to commuter category airplanes.
New § 23.63(a) (3) requires that compliance must be shown, unless
otherwise specified, with one engine inoberative, at a bank angle
notﬂexceeding 5 dégrees. This requirement-is in current § 23.148
and has been applied generally to part 23 airpianeé except
commuter category airplanes in certain circumstances.

'No comments were received cn the proposals for this section,
and they are adopted as proposed.

Section 23.65 Climb: All engines operating.

The FAA proposed to change the applicability of § 23:.65(a)
from "each airplane," as adopted in Amendment No. 23445 (58 FR
42136, August 6, 1993), to "each normal, utility, and acrobatic
category reciprocating engine-powered airplaﬁe of 6,000 pounds or
less maximum weight.ﬁ The FAA also proposed to change the phrase
"angle of climb" to "climb gradient" and to establish the climb
gradient at-8.3 percent fér landplanes and 6.7 percent for
.seaplanes and amphibians with certain specified performance

conditidns.f

14



In paragraph (a) (4), the FAA proposed to establish a minimum
climb'speed for multiengine airplanes of not less than the
greater of 1.1 Vy and 1.2 Vg, which provides a margin above V.

The FAA proposed to move cowl flap requirements, in current
paragraph (a) (5), to proposed § 23.45(c).

The FAA proposed to remove § 23.65(b) since these
requirements should have been removed in Amendment No. 23-45 (58
FR 42136, August 6, 1993). Since the adoption of Amendment No.
23-45, there is no longer a rate of climb requirement in
§ 23.65(a).

The FAA proposed to add WAT limits to § 23.65(b), for
reciprocating engine-powered airplanes of‘more than 6,000 pounds
maximum weight and turbine engine-powered airplanes. (See
§ 23.45 discussion.) |

The FAA proposed to move § 23.65(c) to § 23.65(b) and to
remove the femperature and altitude requirements since WAT limits
are réquired.forvturbine engine-powered airplanes and the four
percent grgdient applies at any approved takeoff ambient
condition. In § 23.65(b) (2), the EAA proposed to require the
landing gear be down. for the test unless the gear can be
retracted in not more than seven seconds. This is moré stringent
:than the present requirement, but the same as the proposed one-
'engine-indperative takeoff climb requirements, and is considered
 appropriate to this weight and class of airplane with WAf limits.
The FAA proposed to remove § 23.65fd) since the requirements

are covered in amended § 23.45(h) (2) and in current § 23.21.
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No comments were received on the proposals for this section,
and they are adopted as proposed.

Section 23.66 Takeoff climb; one-engine inoperative.

The FAA proposed a new § 23.66 to require the determination
of the one-engihe—inoperative climb capability of all WAT limited
reciprocating engine-powered and turbiﬁe engine-powered airplanes
imﬁediately after takeoff. Since most reciprocatihg engine-
powered airplanes do not have autofeathéf, the condition
immediately éfter takeoff can be critical. There is not a
minimum climb requirement in this configuration, only the
determination of the climb or descent gradient. This information
is provided to the pilot in the AFM (see § 23.1587) to allow the
pilot to make informed judgments before takeoff.

No comments weré received on the proposal for this section,
and it is.adopted as proposed.

Section 23.67 Climb: one engine inoperative.

The FAA proposed to reorganize § 23.67 for harmonization
‘with the JAR; to require WAT limits for some airplanes; to
require wings level climb up.to 400 feet for commuter category
airplanes; and to make minor changes in airplane configuration
requirements.

Revised § 23.67(a) specifies the climb requirements for non-
WAT airplanes withAno~change in requirements for thoée airplanes.

" Revised § 23.67 (b) specifies climb requirements.for WAT
.airplanes. WAT criteria afe applied for both-reciprbcating

engine-powered airplanes of more than 6,000 pounds maximum weight

16



and turbine engine-powered éirplanes. (See the discussion under
§ 23.45.) Turbine engine-powered airplanes have been.subject to
limited WAT limitations under § 23.67(c), which the FAA proposed
to incorporate into § 23.67(b).

The FAA proposed to change the takeoff flap position for
normal, utility, and acrobatic category reciprocating engine-
powered airplanes'of 6,000 pounds or less to "wing flaps
:etracted" from "most favorable position" (§ 23.67(a) (4)). Wing
flaps retracted is the position most uSed in certification and in
service for this size of airplane (see new § 23.67(a) (1) (iv) and
(a) (2) (iv)). |

The FAA proposed to remove § 23.67(d) since all climb speeds
(both all-engine and one engine inoperative) are scheduled ;nd
the determination of Vy is no longer required.

The FAA proposed to redesignate § 23767(e)‘for commuter
category airplanes as § 23.67(c) with no change in.requirements‘
except that the takeoff climb with landing gear extended must be
conducted with the landing gear doors open. This is a
conservative approach offered by the JAA to specify a definite
gear door configuration and to remove the requirement to
determine perfdrﬁance dﬁring the transient condition of gear
doors opening and closing. The FAA proposed to specify, in
§ 23.67(c) (1), that the firsﬁ segment climb must be cbnducted _
with the wings level‘and to further specify that the climb speed
fbr the segment must be V, instead of the requirement for a rénge

of speeds from V. and whatever the applicant selects at gear
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. retraction. Also, the FAA proposed, in § 23.67(c) (2), to require
'conduqting the second segment climb with wings level, which is
appropriate for operational scenariocs. |

The FAA proposed to revise § 23.67 by removing paragraph
(e) (1) and by moving the requirements to § 23.67(c) and
§ 23.63(a) (1) and (d). , ‘

In proposed § 23.67(c)(3), enroute climb( the FAA added a
minimum climb speed to ensure an adequate margin above stall
. speed.

‘The FAA proposed to redesignate §.23.67(e5(3) as
s 23.67(&)(4) and to remove the paragraph heading "Apprcach" and
add "Discontinued approach" in its place. The FAA proposed to
clarify, in new § 23.67(c) (4), that the climb gradients must be
met at an altitude of 400 feet above the landing surface.

No comments were received on the proposals for this section,
and they are adopted as proposed.

Section 23.69 Enroute ¢climb/descent.

The FAA proposed a new § 23.69 to require the determination
of all engihe and one-engine-inoperative climb/descent rates and
gradients in the enroﬁte configuration under all operatiohal WAT -
conditions. This information is necessary for enroute flight
planning and dispatch. Climb speeds are specified to provide a
margin above Vg;.

No.COmments'were received on the proposal for this section,

and it is adopted as proposed.
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Section 23.71 Glide: Single-engine airplanes.

The FAA proposed a new § 23.71 to require the determination
of glide distance and speed for single-engine airplanes. The
information is necessary for flight planning and to provide the
pilot with information from which to make informed decisions.

No comments were received on the pfoposal for this section,
and it is adopted as proposed.

Section 23.73 Reference landing approach speed.

The FAA proposed a new § 23.73 to define the reference
lahding approach speeds, Vggr. Establishing a definition for
these speeds simplifies the use of Vzzr in other portions of the
rule. The Viz;; speeds for the various category airplanes are
established as not less than 1.3 Vg. Aiso, the established
speeds aonsider the appropriate relationship to Vy. determined
under § 23.149.

No comments were received on the proposal for this sect;on,
and it is adopted as proposed.

Section 23.75 Landing distance.

The FAA proposed to revise the heading, rgorganize § 23.75
for harmonization with the JAR, add the landing reference speed,
Vier, and move- the portion on brake pressures to § 23.735, Brakes.

The FAA proposed to remove the reference to the AFM from the
introductory paragraph. Part 23, subpart B, is generally used to
specify flight test requirements, and part 23, subpart G, is
generally used to speéify the AFM requiremeﬁts. The FAA also

proposed to revise the introductory paragraph to require landing
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distances to be determined at standard temperature for each
weight and altitude. Service experience has shown that landing
distances are not sensitive to temperatures. The use of standard
temperature is consistent with WAT requirements. The FAA
proposed to remove from the introductory paragraph the reference
to "approximately 3 knots". for seaplanes and amphibiahs because
this information is considered advisory material on acceptable
methods éf_compliance. _

| The FAA proposed to revise § 23.75(a)AtQ add Vgzzr and to -
require its use. (See § 23.73.) |

The FAA proposed to remove § 23.75(b) because § 23.45
.specifies these generél requirements. New § 23.55(b) clarifies
that a constant configuration must be maintained throughout the
maneuver.

The FAA proposed to revise § 23.75(d) by adding the
requirement to specify the weight that must be considered for the
transition to the balked landing conditions. Tpis requirement
reflects current industry practice.

The FAA proposed new § 23.75(e) as a general requirement to
ensure the reliabiiity of the brakes and tires. ‘

The FAA proposed to revise § 23.75(f) to remove the first
use of the word "means" and to add the phrase "retardation means"”
in its pléce, and to'remove paragraph (f)(3). Paragraph (f) (3)
required that no more than average skill shall‘be required to
control the airplane. This topic is covered in § 23.45(f).

The FAA proposed to remove § 23.75(h) because the
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introductory paragraph of § 23.75 contains commuter category
requirements and § 23.1587 requires landing distance correction
facters.

No comments were received on the proposals for this section,
and they are adopted as proposed.

Section 23.77 Balked landing.

The FAA probosed to revise this section to include
additional WAT requirements and to make editorial changes.

The proposed revisions to § 23.77(a) and (b) differentiate
between WAT and non-WAT. (See § 23.45.) Section 23.77(a) (4) adds
a new climb speed requirement to ensure that a;celeratioh is not
necessary auring the transition from landing to balked landing.
The climb gradient of § 23.77(b) was selected to be slightly less
than the non-WAT airplane seé level,requiremeht in exchange for a
balked landing climb capability at all altitudes and
temperatures.

The commuter categbry climb gradient of 3.3 percent
specifiéd in §.23.77(c) changes to 3.2 percent for consistency
with part 25. 2Additional editorial changes and deletions are
made in § 23.77(c) because the general requirements are covered
in final § 23.45.

No comments were received on the proposals for this section,

and they are adopted as préposed.
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Section 23.143. General.

- The FAA proposed to revise § 23.143(a) to add the phrase
"during all flight phases" to the introductory paragraph and to
add "Go-around" to the list of flight phases. |

The JAA and FAA decided, during FAA/JAA Harmonization
meetings, that the term "go-around” included the all engine
balked landings of § 23.77, various all engine and one-engine-
inoperative aborted landings specified in the AFM, and the
commuter category discontinued;approach of § 23.67(c) (4). Baiked
landing refers only to the all engine balked landing of § 23.77.

The FAA propoSed to revise the two-hand roll force in the
table of paragraph (c¢) from 60 to 50 pounds, to be consistent
with JAR 25. The FAA also proposed to revise the table to show a
one-hand on the rim roll force of 25 pounds. This is an FAA/JAA
harmonized value. | |
Comment: Raytheon Aircraft Company comments that the control
force limits table is specifically tied to the flight phases of
paragraph (a) and that this “could be interpreted as providing an
upper limit of maneuvering force (stick force per g) such that
all normal operational maneuvers would have to be performed
within a pitch_force limit of 75 lbs (wheel, two haﬁds), for
unspecified normal acceleration limits.”

Raytheon states that this has not been previous policy and
could become a costly requirement for‘larger part 23 aircraft
with lafge cqg rangés, “if substantial normal acceleration

eXxcursions are considered ’'normal’ maneuvering.” Raytheon
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recommends “that either the normal acceleration excursions be
defined for normal, utility, acrobatic, and commuter categories
or the explicit tie to the flight phases in this rule be
deleted.”

FAA Response: Raytheon’s concern is whether “normal acceleration

excursions are considered ’‘normal’ maneuvering.” They are not.-
Section 23.143 has historically been titled “General” .and

has always been considered broad enough to cover controllability '

and maneuverability in general. The in&lusion of “all flight

phases” is considered clarifying, and Raytheon’s concern ﬁhat the

concept of normal being expanded is unwarranted. Adopting this

proposal would not change current certification practice.

The proposals are adopted as proposed.v

Section 23.145 Longitudinal Control.
The FAA proposed to revise § 23.145 to change the speed

ranges applicable to the takeoff, enroute, and landing

~configurations.

Editorial changes were also proposed for the introductofy
text of paragraph (b) with no substantive change.

The FAA prpposed in paragraph (b) (2) to change the
requirement from "attaining and maintaining, as a minimum, the
speed used to show compliance with § 23.77" to "allow the
airspeed to transition from 1.3 Vg to 1.3 Vg ."

The FAA also proposed. to redesignate paragraphs’ (b) (2) (i)

“and (ii) as (b)(2) and (b)(3), respectively, and in
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paragraph (b) (3) to add more specific requirements if gated flap
positions are used.

The FAA proposed to change the speed reference from 1.4 Vg
to Vzer for landing eonfiguration in paragraph (b) (5). The FAA
also proposed in paragraph (b)(S) to allow a two-handed control
force.since use of two hands is considered appropriate for a
power off condition because the pilot does not need to change
power settings.

Proposed paragraph (b)(G) is the same as former paragraph
(b) (3).

In paragraph.(c), the FAA proposed to ehange the speed range
for'maneuvering capability from "above Vyo/Muc and ﬁp to Vu/Mp" to
"above Vyo/Mwo and up to the maximum speed shown under § 23.251."
This change is considered necessary because a range of speeds can
be chosen as Vy/Mp, and reference to § 23.251 ensures a flight
demonstrated speed instead of a design speed.

The FAA proposed in paragraph (d) to chaﬁge the speed that
must be maintained for power-off glide from 1.3 V., to Vger.

No comments were reCeived on the proposals for this section,
and they are adopted as proposed. |

Section 23.147 Directional and lateral control.

The FAA proposed to make minor revisions to § 23.147(a) and
to add two new requirements in proposed paragraphs (b) and (c).
.The flaps retracted configuration for § 23.147(a) (4) are

consistent with proposed § 23.67.
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In proposed § 23.147(b), the FAA proposed to add
requirements for multiengine airplanes that, during an enroute
climb, when an engine fails the airplane maintains a minimum
standard of controllability after allowing for a pilot action
delay of two seconds. Tﬁis proposed change tests for a likely
operational scenario and is intended to ensure satisfactory
controllability.

In § 23.147(c), the FAA proposed to test for the failure or
disconnection éf the primary léteral control‘_lThis paragraph
requires that the airplane exhibit adequate dihedral effect
' throughout the ai:plane's operatiqnal énvelope to ensure
continued safe flight and landings if a lateral control
disconnects. In addition, this requirement complements the
relaxed requirements of proposed § 23.177(b) (see proposal for
§ 23.177).

Comment: Raytheon comments that there is no basis provided for
the new rules proposed in § 23.147(b) and (c). Raytheon states
that the “two second delay and the 45 degree bank appear to be
arbitrary choices” and that there “is no comparable FAR
requirement.”

FAA Response: The values of 2 seconds and 45 degrees in proposed

paragraph (b) were determined from § 23.367, “Unsymmetrical loads
‘due to engine failure;" which contains a 2 second delay for pilot
coriective action. Historically, the 2 second delay and fhe 45
degree bank angle correlate to a simil&r requiremént used for

years‘by_the United Kingdom CAA.
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Proposed paragraph (c), failure of the lateral control, is
part of a reduction in the overall lateral stability
requirements. In Amendment 23-45, the FAA reduced the power
requirements for § 23.177(a) in the landing configuration from 75
percent maximum continuous power to the power required to
maintain a three degree angle of descent. The § 23.177
-requirement essentially demonstrated that the airplane had the
wing dihedral effect and rudder control power to raise a low
(banked) wing using rudder only. Prior to this amendment, many
manufacturers had to install an aileron/rudder interconnect to
meet this requirement bécause of the high power setting. An
aileron/rudder interconnect is a mechanism that ties the two
controls together such that when one control surface deflects,
the other will also deflect. In the case of § 23.177, the pilot
uses the rudder, which élso deflects the aileron and raises the
wing to level. The underlying intent of this rule is to
demonstrate that the airplane is ccntrollable after an aileron
control failure, similar to the elevator control failure
demonstration cufrently in the requirements. This change, in .
conjunction with Amendment 23-45, will‘allow manufacturers to.
eliminate the need for the aileron/rudder interconnect.

The proposals are adopted as proposed.

Section 23.149 Minimum control speed.

. The FAA proposed to clarify § 23.149, to add a Vye in the.
_landing configuration, and to'provide the'procedure for

determining a ground Vyc.
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The FAA proposed to clarify § 23.149(a), with no requirement
change.. The FAA also proposed to clarify § 23.149(b) ana to
remove the reference to lesser weights in paragraph (b) (4)
because the range of weights is covered in § 23.21.

The FAA proposed to revise § 23.149(c) to specify the
requirements for a Vu in-the landing configuration for all WAT
airplanes.. This requirement is necessary for WAT airplanes to
provide a Vixgr margin above the Vy. determined in the 1anding
configuration. (See proposal for § 23573;)

The FAA proposed a new § 23.149(f) to contain requirements
to determine a Vyc; for commuter category airplanes that could, at
the option of the applicant, be uSed to comply with § 23.51.

(See §.23.51.) , |

The only comment came from the JAA, which addressed a known
disharmony, Vgsg, from a previous rule change.

The proposals are adopted as propoéed.

Section 23.153 Control during landings.

The FAA proposed to revise § 23.153 to reference landing
speeds to Vggr and to reerganize the section.
No comments were received on the proposal for this section,

and it is adoptéd as proposed.

Section 23.155 Elevator control forces in maneuvers.
' The FAA proposed to reﬁise § 23.155 to make changes to the
power requirements énd gradient of the stick force curve.
The FAA proposed to revise § 23.155(b) to specify the

maxXimum continuous power for the test required by this section
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. instead of allowing a power selected by the applicant as an
operating limitation. This revision eliminates an unnecessary
power speaification and simplifes normal operations for the
pilot.

The FAA proposed to revise § 23.155(c¢c) to address stick
force gradient to ensure that stick force lightening is not
excessive. As stated in the preamble to Notice 94-22, the FAA
will issue advisory material on acceptable’mathods of compiiance.
Comment: Raytheon states that proposed paragraph (c) adds a new
requirement that there must not be an “excessive decrease” in the
gradient of the stick force per g with increasing load factor.
-Raytheon’s concern is that this is a very loosely defined
requirement and that the allowable decrease in maneﬁvering
stability may be a function of aircraft size and mission.

FAA Response: The FAA agrees that every airplane is different

and that, therefore, each must be considered separately. The FAA
does not agree that paragraﬁh (c) is loosely defined. For many
of the flight requirements, including "excessive decrease," the
FAA must evaluate the individual airplanes to determine if the
handling qualities are safe.

This praposals afe adopted as proposed.

Section 23.157 Rate of roll.

The FAA proposed to revise § 23.157(d) power and trim
requirements and to clarify the flap position. In
§ 23.157(d) (1), the FAA prépoéed to clarify that the flaps should

be in the landing position and § 23.157(df(3) makes the power
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consistent with the approach configuration, which is the
configuration being tested. The FAA proposed in § 23.157(d) (4)
to relate the trim speed to Vggr. (See amendment for § 23.73.)

No comments were received on the proposals for this section,
and they are adopted as proposed.

Section 23.161 Trim.:

The FAA proposed to revise § 23.161 power, configurations,
and speeds.

The FAA proposed to reﬁise:§ 23.161(a) to state the safety
principles underlying the trim regquirements and to provide a
regqulatory requirement for considering conditions that might be
encountered outside the requirements addressed in paragraphs (b)
through (d). _

The FAA proposed to revise § 23.161(b) (1) toradd a
requirement to trim at My in addition to Vy to clarify that the
airplane must.trim in the Mach limited speed range.

The FAA proposed to revise § 23.161(b) (2) to require lateral
énd directional trim over a range of 1.4 Vg to Vy or Vyo/Myw for
commuter category airplanes instead of only the high speed
requirement in the present rules.

The FAA proposed, in the introductory paragraph.of
S 23.16l(c), td remove the reference to Vyo/Mw because it is
covered in the applicable individual sections. 1In
§ 23.161(c) (1), the FAA proposed to require trim at takeoff
- power, as this is a likely operational scenario for most

airplanes and the condition should be tested. In addition, the
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change relates the maximum continuous power climb speeds and
configu:ation to § 23.69, the enroute climb requirement. The FAA
proposed to redesignate § 23.161(c) (2) as § 23.161(c) (4), to
change the reference Vg for a landing speed, and to add a
requirement for the airplane to trim at the steepesf landing
approach gradient the applicant chooses under § 23.75. The FAA
proposed to redesignate § 23.161(c)(3) as § 23.161(c) (2) with
editorial changes and to redesignate § 23.161(c) (4) as
§ 23.161(c) (3) with an increase in the trim speed from 0.9 Vy or
Ve tO Vyo Or Vyo/Myo. The increase in trim speed is appropriate
because descent fs permitted and is common at Vuo - |

In § 23.161(d), the FAA proposed tp make éditdrial changes
in the introductory paragraph, to reference the appropriate
§ 23.67 requirements, and to remove commuter category speed
ranges, which are moved to the new § 23.161(e). The FAA proposed
to reviée § 23.161(d) (4) to specify flaps retracted instead of
referencing the § 23.67 configurations. Flaps retracted is the
likely sustained configuration where a pilot would need to trim.
Also, the flaps retracted configuration for § 23.161(d) (4) is
consistent with § 23.67. |

'The FAA proposed a new § 23.161(e) to ensure that excessive
forces are not encountered in commuter category éirpianes during.
extended climbs at V, in fhe takeoff confiqguration, when climb
above 400 feet is required.

"No comments were received on the proposals for this section,

and they are adopted as proposed.
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Section 23.175 Demonstration of static longitudinal stability.

The FAA proposed to revise § 23.175(a) (1) to change the flap
position from the climb position to the flaps retracted position.
This is a clarifying change since virtually all part 23 ai;planes
use the flaps retracted position for climb. Also, this change
aligns the part 23 and part 25 climb static longitudinal
stability requirements. _ |

The FAA proposed, in § 23.175(a)(3); to remove ﬁhe option
for the appiicant to select some power other than haximum
continuous power as an operating limitation. As noted in the
discussion of § 23.155, this eliminates a power specification
that is unnecessary and simplifies normal operations for the
pilot. In § 23.175(a) (4), the FAA proposed to make the trim
speed consistent with the enroute all-engine climb speed.

The FAA proposed in § 23.175(b) to rearrange the paragraph
with no change in requifements. Tﬁe defiﬁition 0f Vec/Muc
contained in § 23.173(b) (2) is moved to part l,;to harmonize with
JAR 1. (See the change to § 1.1.)

The FAA.proposed to remove § 23.175(c). The test for gear
down cruise static longitudinal stability required under
paragraph (c) is considered superfluous to the landing
configuration static longitudinal sfability test and does not
represent a likely operating scenario.

" The FAA proposed to redesignate § 23.175(d) as § 23.175(c)

with a change to Vgzgr as the trim speed.
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No comments were received on the proposals for this section,
and they are adopted as proposed.

Section 23.177 Static directional and lateral stability.

The FAA proposed to revise § 23.177 to remove the
requirements for two-control airplanes, to make minor clarifying
chénges, and to specify an exclusion for acrobatic category
airplanes.

The FAA proposed in § 23.177 to remove the introductory
phrase concerning three-confrol airplanes, which is consistent
with the removal of the requirements for two-control airplanes in
paragfaph (b). Tke two-control airplane.régulations were
ihtfoduced in 1945 but no tw09contr$l airplanes héve been
certificated for several decades and novneed is foreseen for
these regulations. If an applicant proposes a two-control
airplane, the FAA would issue special conditions.

The FAA proposed that, after removing the intrdductory-
portion of § 23.177(a), paragraph (a) (1) would be redesignéted as
(a). In the first sentence, "skid" is replaced with "wings level
sideslip"” to clarify the intended maneuver. Also, this change
increases the power requirement for demonstration of directional
stability in the landing csnfiguration. The requirement
specifies power necessary to maintain a three degree angle of
descent. Maximum continucus power is'considered appropriate
- since directional stability should be maintained during a balked
laﬁding,‘particularly since directional instability is an

undesirable characteristic at any point in the flight envelope.
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- Also, the FAA proposed to replace V, with V, to be consistent
with § 23.1507.

The FAA proposed, in § 23.177(b), to replace "any" with
"all" in the first sentence to clarify that all landing gear and
flap positions must be addressed. Also, the FAA proposed that
the paragraph specify a minimum speed at which static lateral
stability may not be negative, as 1.3 Vs, for all configurations
except takeoff. This is consistent with Ehe other speeds
specified in § 23.177(b) and relieves the requirement for other
than takeoff speeds.

The FAA proposed new § 23.177(c) to provide an exclusion for
the dihedral effect for acrobatic category airplanes approved for
invertéd flight. This change recognizes that, in fully acrobatic
airplanes, the dihedral effect is not a desired characteristic.

The addition of § 23.147(c), which ensures lateral control
capability without the use of the priméry lateral control systém,
compensates for the relieving nature of proposed § 23.177(b) and
the exception from the requirements of § 23.177(b) for acrobatic
category airplanes. |

The FAA proposed to redesignate § 23.177(a) (3) as
§ 23.177(d) and to remove the next to the last sentencé of -

§ 23.177(d), concerning bank angle and heading. The requirement
-is not a hecessary teét condition and a constant heading during

'the sideslip may be impossible in some airplanes.
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Comment: Raytheon commented on the requirements for stability in
steady heading slips, which were changed in a previous amendment
(Aﬁendment 23-21; 43 FR 2318; January 16, 1978), and recommended

clarifying language.

FAA Response: As Raytheon noted, the rule language they believe
needs clarification was not addressed in Notice 94-22, and,
therefore, is beyond the scope of this rulemaking.

| The proposals are adopted as proposed.

Section 23.201 Wings level stall.

The FAA proposed to remove the two-control airplane
requirements, altitude loss requirements; and to make clarifying
changes in § 23.201.

The FAA proposed to revise § 23.201(a) to remove the
applicability reference for an éirplane with independently
controlleq roll and diréctional'controls and to replace the last
word "pitches" with "stalls" since stalls may be defined by other
than nose-down pitching. .

The FAA proposed to remove § 23.201(b) since it applies to
two-control airplanes. (See § 23.177 for discussion of two-
control airplane requirements.)

The FAA proposed ﬁo divide § 23.201(c) into S 23.201(b),
stall recognition, and § 23.201(c), stall recovery. The FAA
pfoposed, in § 23.201(b), to clarify that the test should start
from a speed at least 10 knots above the stall speed, with no
éhange in requirements. The FAA proposed to add’§ 23.201(c) to

specify how long the control must be held against the stop. This
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change ensures that the procedure for determining stall speed is
the same procedure used to test stall characteristics. The FAA
proposed to remove the last sentence of paragraph (c) on the
increase of power because it only applies to altitude loss.

The FAA proposed to remove § 23.201(d), as suggested by the
JAA, since the determination of altitude loss, and its subsequent
furnish;ng,in the AFM, is not considered information useful to
the pilot for safe operation of the airplane.
| The FAA proposed new § 23.201(d) baséd on present
§ 23.201(e), to clarify that the roll and yaw limits apply during
both entry and recovery. | ' |

The FARA proposed‘new § 23.201(é) based on former paragraph
(f) with some revisions. During FAA/JAA harmonization meetings,
the JAA pointed out to the FAA that, in high power-to-weight
ratio airplanes, extreme nose-up attitudes were the principal
criteria for use of reduced power, not the presence of
undesirable stall characteristics. The FAA concurs, and,
therefore, propoéed to remove the phrase concerning stall
characteristics. |

No comments were regeived on the proposals‘for this section,
and they are adopted aé propésed.

Section 23.203 Turning flight and accelerated turning stalls.

The FAA proposed to revise § 23.203 to add the word
"turning" before "stalls" and after "accelerated" in the heading,

the introductory text, and in paragraphs (a) (2) and (b)(5). This
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. change clarifies that accelerated stalls are performed in turning

flight. This clarification reflects current practice.

In § 23.203(a) and (b), the FAA proposed to reference the
stall definition in current § 23.201(b), which is more specific
than the present general words "when the stall has fully
developed or the elevator has reached its stop."”

For clarification,'the FAA proposed that paragraph (b) (4) be
separated into paragraphs (b) (4) and (b) (5) Qithout substantive
change, and that former paragraph (b)(5) be redesignated as
paragraph (b) (6).

The FAA proposed in § 23.203(c) (1) to clarify the wing flap
positions by changing "each intermediate position” to "each
intermediate normal operating position,ﬁ and in § 23.203(c) (4) to
clarify the use of reduced power. (See the final change to
§ 23.201(£f).)

The FAA proposed new paragraph (c) (6) to be consistent with
new § 23.207(c) (6) configurations (Amendment No. 23-45).

'No comments were received on the proposals for this section,
and they are adopted as proposed.

Section 23.205 Critical engine-inoperative stalls.

The FAA proposed to remove § 23.205. The stall
demonstration conditions are not realistic because the engine
operation and power asymmetry do not represent conditions likely

to accompany an inadvertent stall in service. Service history

shoWs, however, that stalls with significant power asymmetry can -

result in a spin, even on airplanes that are certificated to the

36

(O



present requirement. Based on this sefvice history, the FAA
determined that the requirement for demonstrating one-engine-
inoperative stalls is not effective in ensuring that inadvertent
stalls with one engine inoperative will have satisfactory
characteristics and be recoverable. Sufficient protéction
against the hazard oflstalling with one engine inoperative is
provided by the one-engine-inoperative performance requirements
and operating sﬁeed margins, cpupled with the requirements for
determination of V-, énd the addition of a directional and
lateral control test under § 23.i47(b).

No comments wére received on the proposal for this section,
and the section is removed as proposed.

Section 23.207 Stall warning.

The FAA proposed, in § 23.207(c), to reference the stall
tests required by § 23.201(b) and § 23.203(a) (1) and to specify
that during such tests for one knot per second decelerétion
stalls, both wings level and turning, the stall warning must
begin at a speed exceeding the stalling speed by a margin of not
less than 5 knots. The FAA proposed to remove the quantified
upper limit in the rule of 10 knots or 15 percent of the stalling
speed. The upper limit has created prpbléms for manufacturers
because of the complex design features required to show
compliance. The upper limit requirement is, in effect, replaced
by the nuisance stall warning provision in § 23.207(d).

The FARA proposéd to divide § 23.207(d) into § 23.207(d) and

(e), with § 23.207(d) on nuisance stall warnings having no change
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in requirements. In § 23.207(e), the FAA proposed to remove the
bottom.limit of five knots for decelerations greater than one
knot per second and to specify that the stall warning must begin
sufficiently before the stall so that the pilot can take
corrective action. This is considered appropriate because, at
the higher deceleration rates of three to five knots per second,
a specified_five knots may not be enough stall warning.

The FAA proposed new § 23.207(f) to allow for a mutable
stall warning system in acrobatic category airplanes, with
automatic arming for takeoff and rearming for landing. This
feature allows the pilot to disengage the warning during’
acrobatics while retaining the safety feature during takeoff and
landing.

No comments were received on the proposals for this section,
and they are adopted as proposed.

Section 23.221 ¢&Spinning:

The FAA proposed to change the point to start the one-turn-
spin recovery count, to delete the "characteristically incapable
of spinning" option, and Fo make minor changes in acrobatic
category spins in § 23.221.

The FAA proposed, in § 23.221(a), to replace the exception
for airplanes characteristically incapable of spinning with an
exception for airplahes that demonstrate éompliance with the
optional spin resistant requirements of paragraph (a)(2) of this
section. Criteria for an airplane incapable of spinning are

unnecessary since criteria for spin resistant airplanes are
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provided. As proposed, § 23.221(a) changed the point at which
the count for the one-turn-spin recovery begins. The change
provides a specific point to begin the count by replacing the
phrase "after the controls have been applied" with "after
initiation of the first control action for recovery." Under the
former rules, if an applicant proposed a multiple step recovery
procedure that-starts with the rudder, then the airplane may be
effectively recovered before the start of the recovery count.

" The FAA proposed, in § 23.221(a)(1)(ii),vto specify that no
control force or.characteristic can adversely affect prompt
recovery. This would be an improvement over the present
requiremeﬁt because it includes yaw and roll as well as pitch
contrdl. '

The FAA proposed to recbdify § 23.221(a) (1) into
§ 23.221(a) (1) (i) through (a) (1) (iv) with no changes in the
requirements, and to restate § 23.221(a5(2)‘on spin resistant
alrplanes with minor}éditorial changes but with no change in
" redquirements. |

The FAA proposed to specify, in § 23.221(b), the emergency
egress requirements of § 23.807(b) (5) for those utility category
airplanes approved for spinning, thereby cross-referencing the
requirements of § 23.807 to the flight requirements.

The FAA proposed, in the introduétory paragraph of
' §'23.221(c), to require acrobatic categofy airplanes to meet the
one-turn-spin requirements of § 23.221(a). This change is needed

because acrobatic category airplanes should have sufficient
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controllability to recover from the developing one-turn-spin
under the same conditions as normal category airplanes. The
inﬁroduétory paragraph also cross-references § 23.807 for
emergency egress requirements.

The FAA proposed, in § 23.221(c) (1), pertaining to acrobatic
category airplanes, to add a requirement for spin recovery after
six turns or any greater number of turns for which certification
is requested. This rule requires recovery within 1.5 turns after
initiation of the first contro; action for recovery. This
requirement ensures recovery within 1.5 turns if the spin mode
changes beyond six turns. As an alternative, the.applicant may
stbp-at six turns and provide a limitation of six turns.

The FAA proposed, in § 23.221(c) (2), to remove the option to
retract flaps during recovery and to provide the applicant with a
choice of flaps up or flaps deployed for spin approval. The
' paragraph continues to prohibit exceeding applicable airspeed
limits and limit maneuvering locad factors.

The FAA proposed new § 23.221(c) (4) to ensure that the
acrobatic spins do not cause pilot incapacitation.

- The FAA proposed to remove § 23.221(d), relating to
alrplanes that are "characteristically incapable of Spinning,"
which has been in the regulation since at least 1937. 1In 1942,
the present weight, center of gravity, and control mis-rig
criteria were introduced into Civil Air Regulation (CAR) 03.
_Since then, the National Aeronﬁutics and Space Administration

(NASA) spin resistant requirements, which are based on reéearch,
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have been developed and incorporated in the regulations by
Amendment No. 23-42 (56 FR 344, January 3, 1991). 1If an
apﬁlicant proposes a non-spinable airplane, it would be
appropriate to apply the requirements of §‘23.221(a)(2) as
proposed in Notice 90-22. |
The only comment on this section was a JAA statement

recognizing this as an existing disharmony.

.The proposals are adopted as proposed.

Section 23.233 Directional stability and control.

The FAA proposed to make minor word changes to §‘23.233(a)
to harmonize this section with the corresponding JAR section.

No comments were received on the proposal for this section,
and it is adopted as proposed.

Section 23.235 Operation on unpaved surfaces.

The FAA proposed to revise the heading of § 23.235 and to
remove water operating requirements, which are moved to new
§ 23.237.

No comments were received on the proposals for this section,
and it is adopted as proposed.

Section 23.237 Operation on water.

New § 23.237, for.operation on water, is the same as the
former § 23.235(b).

The only comment on this section is a JAA statement
acknowledging an existing disharmony.

The proposal is addpted as proposed.
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- Section 23.253 High speed characteristics.

The FAA proposed to remove paragraph (b) (1), since the
requirement for piloting strength and skill is covered in §
23.141.

No comments were received on the proposal for this section,
and it is adopted as proposed.

Section 23.562 Emergency landing dynamic conditions.

The FAA proposed to change the one engine inoperative climb
to remove. the reference in § 23.562(d) and to add it to |
§ 23.67(a) (1).

The only comment on this secticn is a JAA statement
aéknowledging existing disharmony.

The proposal is adopted as proposed.

Section 23.1325 Static pressure system.

The FAA proposed to revise § 23.1325(e) to clarify that the
static pressure calibration must be conducted in flight, which is
standard practice, and to remove and reserve § 23.1325(f).

No comments were received on the proposals for this section,
and they are adopted as proposed.

Section 23.1511 Flap extended speed.

The FAA proposed to remove from § 23.1511(a) references to
§ 23.457. Section 23.457 is proposed to be removed in a related
NPRM, Notice No. 94-20 (59 FR 35196, July 8, 1994), on the
airframé. | |

No comments were received on the proposalvfor'this section,

and it is adopted as proposed.
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Section 23.1521 Powerplant limitations.

- The FAA proposed to amend § 23.1521 to require maximum
temperature be established for takeoff operation and-to require
an ambient temperature limit for reciprocating engines in
airplanes of more than 6,000 pounds.

The FAA proposed in § 23.1521(b) (5) to require the
establishment of maximum cylinder head, Liquid cbolant, and oil
temperature limits for takeoff operation without regard to the
allowable time. Previously, temperature limits wefe required
oﬁly if the takeoff power operation is permitted for more than
two minutes. It is appropriate to require operating temperature
.limitations because most takeoff operations will exceed two
minutes.

The FAA proposed in § 23.1521(e) to require an ambient
temperature limit for turbine engine-powered airplanes and
reciprocating engine-powered airplanes over 6,000 pounds. These
airplanes are subject to WAT limits and the revision will ensure
fhat airplane engines will cool at the ambient temperature limit.

No comments were received on the proposals for this section,
and they are adopted as proposed.

Section 23.1543 Instrument markings: General.

. The FAA proposed new § 23;1543(¢> to require that all
related instrumeﬁte be calibrated in compatible units. This is
cphSidered essential for safe operationf

Ne comments were received on the proposal for this seetion,

~and it is adopted as proposed.
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Section 23.1545 Airspeed indicator.

The  FAA proposed in § 23.1545(b) (5) to delete anf one-
engine-inoperative best rate of climb speed marking requirements
for WAT limited airplanes. These airplanes already have
scheduled speeds in case of‘an engine failure. The FAA proposed
that paragraph (b) (5) apply only to non-WAT airplanes for which
the one-engine-inoperative best rate of climb speed marking has
been simplified to reflect performance fo; sea level at maximum
weight. Since the blue arc rule was promulgated in Amendmenf No.
23-23 (43 FR 50593, October 30, 1978), certification experience
has shown that the marking of an arc is unnecessarily |
complicated. For many airplanes, the approved arc was so narrow
that the arc was a line; therefore, final paragraph (b) (5)
requires a blue radial line instead of an arc.

The FARA proposed to revise § 23.1545(b) (6) to retain the
existing‘wm’requirement for non-WAT éirplanes andlto remove the
requirement for Vy. markings for WAT airplanes sincevWAT
airplanes already have scheduled speeds in case of engine
failure. _

No comments were received on the proposals for this section,
and they are adopfed as'proposed.

Section 23.1553 Fuel quantity indicator.

The FAA proposed to remove, from § 23.1553, the use of an
arc to show a quantity of unusable fuel. The FAA proposed that

the rule reference the unusable fuel determination and require
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only a red radial line, which provides a clearer indication of
fuel quantity for pilots.

No comments were received on the proposal for this section,
and it is adopted as proposed.

Section 23.1555 Control markings.

The FAA proposed to add to § 23.1555(e) (2) a requirement
that no controls except emergency controls bg red.
Comment: Transport Canada states that certain cockpit controls
serve a dual purpose in that they serve normal aircraft operation
functions as well as emergency functions. Exémples are fuel
selector valves and door handles. Transﬁort Canada recommends
rule language that recognizes dual usage.

FAA Response: Transport Canada’s statement about the existence

of dual usage controls is correct. The FAA originally intended
to address the dual usage issue in an AC. On further evaluation
of the proposed rule language, dual usage controls would be
prohibited, if it were adoptéd as proposed. Therefore, én AC
could not be used to allow controls such as the mixture (which is
usually red) to continue to be red without violating the rule.
The FAA has incorporated the dual usage language in the final
rule to avoid confusién between the intent of the rule and the
current practice.

The proposal is adopted with the changes mentioned above.

Section 23.1559 Operating limitations placard.
-The FAA proposed to simplify § 23.1559 and to remove

duplicate material while requiring essentially the same
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information. Most airplanes currently operate with an AFM and
the new rule places emphasis on using the AFM to define required
operating limitations.

No comments were feceived on the proposal for this section,
and it is adcpted as proposed.

Section 23.1563 Airspeed placards.

The FAA proposed to add a new paragraph (c) to § 23.1563.
The new paragraph is applicable to WAT limited airplanes and
requires providing the maximuﬁ W@ in the takeoff configuration
determined under § 23.;49(b). This is desirable since the V¢ is
not marked on the airspeed indicator for these airplanes.

No comments were received on the proposal for this section,
and it is'adopted as propocsed. |

Section 23.1567 Flight maneuver placard.

The FAA proposed to add new § 23.1567(d) to apply to
acrobatic and utility airplanes approved for intentional
spinning, which requires a placard listing control actions for
recovery. New paragraph (d) proposed to require a statement on
the placard that the airplane be recovered when spiral
characteristics occur, or after six turns, or at any greater
number of turns for which certification tests have been
conducted. This paragraph replaces the similar placard
réquirement in current § 23.1583(e) (3) for acrobatic category

airplanes. |
No comments were received on the‘proposal.for this section,

and it is adopted as proposed.
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Section 23.1581 General.

The. FAA proposed to make editorial changes in § 25.1581 that
recognize WAT limited and non-WAT limited airplanes.

In new § 23.1581(a) (3), the FAA proposed to require
information necessary to comply with relevant operating rules.
This is a FAR and JAR harmonization item and is considered
necessary because some operational rules, such as § 135.391,
require flight planning With one—engine-inpperative cruise speed
énd/or driftdown data. For airplanes operated under part 135 in
the United States, it represents no change in requirements.

The FAA proposed § 23.1581(b) (2) to require that only WAT
limited airplahe AfM'é provide data necessary for determining WAT
limits.

The FAA proposed new § 23.1581(c) to require the AFM units
tb be the same as on the instruments.

The FAA proposed § 23.1581(d) to reﬁove the reduirement for
a table of contents. Thié is considered a format requirement and
is not appropriate for this section, which spécifies AFM content.
Section 23.1581(d) is replaced by a requirement to present all
operational airspeeds as jndicated airspeeds. Tﬁis adopts
current practice. .

No comments were received on the proposals for this section,
and théy afe ad;pted as propoéed.

Section 23.1583 Operating limitations.

The FAA proposed to revise § 23.1583 operating limitations

information for the AFM. The FAA proposed to revise airspeed
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limitations for commuter category airplanes, to require AFM
limitations for WAT limited airplanes, to furnish ambient
temperature limitations and smoking restriction information, and
to specify types of.runway surfaces.

The FAA proposed, in § 23.1583(a) (3), to make the Vu./Muo
airspeed operating limitations applicable only to turbine powered
commuter category airplanes. This is consistent with current
practice since no reciprocating engine-powered commuter category
airplanes have’been proposed.

In § 23.1583(c) (3), the FAA proposed to add takeoff and
landing weight limitations for WAT limited airplanes. (See
§ 23.45.)

The FAA propcsed to revise § 23.1583(c) (4) and (c) (5), to
renumber § 23.1583(c) (3) and (c) (4), and to make editorial and
cross-reference changes. In paragraph (c) (4)(ii), the FAA
proposed a new requirement that the AFM include the maximum
takeoff weight for each airport altitude and ambient temperature
within the range selected by the applicant at which the
accelerate-stop distance determined under § 23.55 is equal to the
available runway length plus the length of any stopway, if
_available; This is currently required for transport category
airplanes'and is necessary fdr harmonization with JAR 23.

In new § 23.1533(c)(6), the FAA proposed to_establish the
'zerb wing fuel weight of § 23.343 as a limitation. This provides
the pilot with information necessary to prevenf exceeding

alrplane structural limits.
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The FAA proposed editorial changes to § 23.1583(d) and, in
paragraphs (e) (1) and (e) (2), to remove references to
"characteristically incapable of spinning." As discussed under
§ 23.221, requirements for "characteristically incapable of
spinning" are removed.

In § 23.1583(e) (4), the FAA proposed to add a requirement to
specify limitations associated with spirals, six turn spins, or
more than six tufn spins. The requirement for a placard is
removed since the requirement is covered in § 23.1567.

The FAA proposed to revise § 23.1583(e) (5) based on former
paragraph (e) (4) fbr commuter category airplanes. This restates
the maneuvers as those proposed for cémmuter category airplanes
in § 23.3.

The FAA proposed to revise the heading of § 23.1583(f) and
~to add a limit negative load factor for acrobatic category ' |
airplanes.

The FAA proposed to revise § 23.1583(g) to make editorial
changes with no change in requirements and to reference the
flight crews’ requirements in § 23.1523. As proposed,

s 23.1583(k), (1), and (m) are redesignated as § 23.1583(i), (3),
and (k).

The FAA proposed new § 23.1583(l) to require baggage and

cargo loading limits in the AFM.
~ The FAA proposed a new'§ 23.1583(m) to require any special

"limitations on systéms and equipment in the AFM. This provides
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the pilot with information necessary for safe operation of the
airplane systems and equipment.

The FAA proposed a new § 23.1583(n) to require a statement
on ambient temperature limitations. Maximum cooling temperature
limits have been requireg for turbine powered airplanes by
§ 23.1521(e); however, the requirement for the limitation has
never been specified in § 23.1583. Proposed § 23.1583(n)
requires both maximum and minimum temperature iimits if
appropriate. A minimum temperature limit provides the pilot with
information necessary to avoid airplang damage during low
temperaturé operations.

The FAA proposed a new § 23.1583(0) to state any occupant
smoking limitations on the airplane in the AFM.

The FAA proposed a new § 23.1583(p) to require the applicant
to state what runway‘surfaces have been approved.

No comments were received on the proposals for this section,

and it is adopted as proposed.

Section 23.1585 Operating procedures.

The FAA-propQSed to rearrange the material in § 23.1585(a).
Also, the FAA proposed to add, for all airplanes, a requ;rement
to paragraph (a) that information in the following areas be
included: Unusual flight or ground handling characteristics;

maximum demonstrated values of crosswinds; recommended speed for

flight in rough air; restarting an engine in flight;jand makihg a ’

normal approach and landing in accordance with §§ 23.73 and

23.75. All of these requirements are in former § 23.1585(a)
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except for restarting a turbine engine in flight, which is in
former paragraph (c) (5) pertaining only to multiengine airplanes.
The FAA decided that a restart capability is not required for
single reciprocating.engine airplanes for the reasons given in
the preamble discussion of proposal 3 in Amendment No. 23-43 (58
FR 18958, April 9, 1993). The requiremeRt to provide restart
information should apply to single turbine engines, however,
since turbine engine designs incorporate a restart capability and
inadvertent shutdowns may occur. The requirement for normal
approach and landing informétion, in accordance with the landing
requirement in §§.23.73 and 23.75, is new.‘ This information is
necessary to enable pilots to achieve the published landing
distances and, if necessary, to safely ﬁransition to a balked
landing. |

The FAA proposed to revise § 23.1585(b) by adding new
requirements, which cover gliding after an engine failure for
single-engine airplanes, to reference the new requirements |
proposed in § 23.71.

The FAA proposed to revise § 23.1585(c) to require
compliance with paragraph (a) plus the following requirements
from former paragraph (c¢): approach.and landing with an engine
inoperative; balked landing with an engine inoperative; and Vss
as determined in § 23.149. The FAA also proposed to redesignate
paragraph (c) requirements, information on-procedures for

continuing a takeoff following an engine failure and continuing a
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climb following -an engine failure, as proposed (e) for normal,
utility, aﬁd acrobatic multiengines.

The FAA proposed to revise § 23.1585(d) to apply to normal,
utility, and acrobatic airplanes, which would have to comply with
paragraph (a) and either (b) or (c). These airplanes must also
comply with the normal takeoff; climb, and abandoning a takeoff
procedures, which were contained in paragraph (a).

The FAA proposed to revise § 23.1585(c), for normal, utility
and acrobatic multiengine airplanes, to require compliance with
propesed (a), (c), and (d), plus requirements for continuing a
takeoff or climb with one engine inoperative that were in former
paragraph (c) (1) and (2).

The FAA proposed to revise § 23.1585(f) to amend normal
takeoff requirements in former paragraph (a) (2); to add
accelerate-stop requirements; and to continue tekeoff after
engine failure, which was in former paragraph (c) (1).

The FAA proposed no substantial changes in § 23.1385(g) and
(h), which are based on paragraphs (d) and (e), respectively.

The FAA proposed to revise § 23.1585(i) based on former
paragraph (g) on the total quantity of usable fuel and to add
information on the effect of pump failure on unusable fuel..

The FAA proposed a new § 23.1585(j) to require procedures
for safe oﬁeration of the airplanes' systems and equipment that,

although not previously required, are current industry practice.
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In the‘proposed revision of § 23.1585(h), the commuter
ca;egory airplane procedures for restarting turbine engines in
flight would no longer be necessary because the requirement is
covered under paragraph (a) (4).

Comment: The JAA comments that the JAA does not agree with
limiting the inflight engine restart requirements of proposed

paragraph (a) (4) to turbine engines only.

FAA Response: The JAA comment addresses a known disharmony
between the tegulations.

No substantive comment was received, and the proposals'are
* adopted as proposed.

Section 23.1587 Performance information.

The FAA proposed to revise § 23.1587 to rearrange existing
material, to remove ski plane performance exceptions, to remove
the option. of célculating approximate performance, to remove
stall altitude loss data, and to require overweight landing
performance in § 23.1587. Stalling speed requirements of
baragraph (c). (2) and (3) are combined and moved to final
paragraph (a) (1) and reference the stalling speed requirement of
§ 23.49. Information on the steady rate and gradient of climb
with all engines operating is required by paragraph (a) (2). This
is revised from paragraph (a) (2). The climb section referenced
in existing § 23;1587(a)(2) is removed and replaced with
§ 23.69(a). '

The FAA proposed to revise paragraph (a) (3) to add that

landing distance determined under § 23.75 must be provided for
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each airport altitude, standard temperature, and type.of surface
for which it is valid. The FAA proposed to revise paragraph

(a) (4) to require information on the effect on landing distance
when landing on other than hard Surface, as determined under

§ 23.45(g). The FAA propesed to revise paragraph (a) (5) to covér
information on the effects on landing distance of runway slope
and wind. This provides the pilot with data with which to
account for these factors in his or her takeoff calculations.

The FAA proposed to remove requireﬁents on ski planes from
§ 23.1587(b) and to add a requirement for a steady angle of
climb/descent, as determined under.S§ 23.77(a), in its place.
This requirement applies to all non-WAT airplanes.

The FAA proposed to revise paragraph (c) to apply to normal,
utility, and acrobatic category airplanes, rather than all
airplanes. The FAA proposed to remove the stall altitude loss
requirements from paragraph (c) (l1). As mentioned, the FAA
proposed to remove the stalling speed requirements from
paragraphs (c) (2) and (c) (3) and to place them in paragraph
(a) (1). The FAA also proposed to remove paragraph (c) (4) on
cooling climb speed data Since most airplanes cool at scheduled
speeds.

The FAA proposed to revise paragraph (c) (1) to pertain to
the takeoff distance determined uﬁder‘§ 23.53 and to the type of
surface. Proposed paragraphs (c) (2) and (c) (3) pertain to the'
effect on takeoff distance of the runway surface, slope, and

headwind and tailwind component.
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The FAA proposed to revise paragraph (c) (4) to add a new
requirement pertaining to the one-engine inoperative takeoff
climb/descent performance for WAT-limited airplanes. This
pertains only to reciprocating engine-powered airplaneé. It
provides the pilot with the information q§termined under final
§ 23.66.

The FAA proposed a new paragraph (c) (5), which pertains to
enroute rate and gradient of climb/descent determined under
§ 23.69(b), for multiengine airplanes.

The FAA proposed to revised § 23.1587(d) to incorporate into
commuter category airplanes the present data and accelerate-stop
data, overweight landing performance, and the effect of operation
on other than smooth hard surfaces. In addition, in order to
consolidate all of the requirements for what must appear in the
AFM in subpart G, the FAA proposed that § 23.1587(d) (10) contain
the requirement, found in former § 23.1323(d), to show the
relationship between IAS and CAS in the AFM.

No comments were received on the proposals for this section,
and they aré adopted as proposed.

Section 23.1589 Loading informaticn.

The FAA proposed to make editorial changes in § 23.1583(b)
to simplify the text, with no change in requirements.
No commeénts were received on the proposal for this section,

and it is adopted as proposed.
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Appendix E.

The FAA proposed to remove Appendix E and to reserve it for

the reasons given in the change to § 23.25.

No comments were received on the proposal, and Appendix E is

removed and reserved as proposed.

Regulatory Evaluation, Regulatory Flexibility Determination, and

Trade Impact Assessment

Changes to Federal regulations must undergo several economic
analyses. First, Executive Order 12866 directs Federal agencies
to promulgate new regulations only if the potential benefits to
society justify its costs. Sécond, the Regulatory Flexibility
Act of 1980 requires agencies to analyze the economic impact of
regulatory changes on small entities. Finally, the Office of .
Management and Budget directs agencies to assess the effects of
regulatory changes on international trade. In conducting these
assessments, the FAA has determined that this rule: 1) will
generate benefits exceeding its costs and is not "significant” as
defined in the Executive Order; 2) is not “éignificant” as
defined in DOT's Policies and Procedures; (3) will not have a
significant impact on a substantial number of small entities; and
4) will not constitute a barrier to international trade. These

analyses, available in the docket, are summarized below.
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Comments Related to the Economics of the Proposed Rule

One comment was received regarding the economics, § 23.143
Controllability and Maneuverability. This comment, as well as
the FAA’s response, are included in the section “Discussion of

Amendments.”

Requlatory Evaluation Summary

The FAA has identified 15 sections that will result in
additional compliance costs to one or more airplane categories.
Amendments to five sections will result in cost savings. The
greatest costs will be incurred by manufacturers of WAT limited
airplanes (e.g., multiengine airplanes'with maximum weights of
-more than 6,000 pounds). When amortized over a production run,
the incremental costs will have a negligible impact on airplahe

prices, less than $100 per airplane.

The primary benefit of the rule will be the cost
efficiencies of harmonization with the JAR for those
manufacturers that choose.to market airplanes in JAA countries as °
well as to manufacturers.in JAA countries that market airplanes
in the United States. Other benefits of the rule wili be
decreased reliance on special conditions, simplification of the
certification process through clarification of existing

requirements, and increased flexibility through optional desigﬁs.
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Regulatory Flexibility Determination

The Regulatory Flexibility Act of 1980 (RFA) was enacted by
Congress to ensure that small entities are not unnecessarily and
disproportionately burdened by Federal regulations. The RFA
requires a Regulatory Flexibility Analysis if a rule will have a
significant economic impact, either detrimental or beneficial, on
a substantial number of small entities. Based on FAA Order
2100.14A, Regulatory Flexibility Criteria and Guidance, the FAA
has determined that the rule will not have a significant economic

impact on a substantial number of small entities.

International Trade Impact Assessment

The rule will not constitute a barrier to international
trade, including the export of American airplanes to foreign
countries and the import of foreign airplanes into the United
States. Instead, the flight certification procedures have been
harmonized with those of the JAA and will lessen restraints on

trade.

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
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responsibilities among the various levels of government.
Therefore, in accordance with Executive Order 12612, it is
determined that this rule does not have sufficient federalism
implications to warrant.the preparation of a Federalism

Assessment.

CONCLUSION

The FAA is revising the flight airworthiness standards for
normal, utility, acrobatic, and commuter category airplanes to
harmonize them with the standards of the Joint Aviation
Authorities in Europe for the same category airplanes. The
revisions will reduce the regulatory burden on the United States
and European airplane manufacturers by relieving them of the need
to show compliance with different standards each time they seek
certification approval of an airplane in the United States or in
a country that is a member of the JAA.

For the reasons discussed in the preamble, and based on the
findings in the Regulatory Evaluation, the FAA has determined
that this rule is not significant under Executive Order 12866.

In addition, the FAA certifies that this rule will not have a
significant economic impact, positive or negative, on a
substantial number of small entities under the criteria of the
Regulatory Flexibility Act. This rule is not considered
significant under DOT Regulatory Policies and Procedures

(44 FR 11034, February 26, 1979). A regulatory evaluation of the

rule has been placed in the docket. A copy may be obtained by
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contacting the person identified under "FOR FURTHER INFORMATION
CONTACT."

List of Subjects

14 CFR Part 1

Air transportation.

14 CFR Part 23

Aircraft, Aviation safety, Signs and symbols.
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THE AMENDMENTS

In consideration of the foregoing, the Federal Aviation

Administration amends 14 CFR parts 1 and 23 to read as follows:

PART 1--DEFINITIONS AND ABBREVIATIONS
1. The authority citation for part 1 continues to read as
follows:

Authority: 49 U.S.C. 106(g), 40113, 44701, 44702, 44704.

2. A new definition is added in alphabetical order to § 1.1
to read as follows:
§ 1.1 General definitions.

* * * ¥ *

Maximum speed for stability characteristics, Vg./Myc means a

speed that may not be less than a speed midway between maximum
operating limit speed (Vyo/Mwo) and demonstrated flight diving
speed (Vy:/Mpr), except that, for altitudes where the Mach number
is the limiting factor, My need not exceed the Mach number at
which effective speed warning occurs.

* * * * *

PART 23--AIRWORTHINESS STANDARDS: NORMAL, UTILITY, ACROBATIC,

AND COMMUTER CATEGORY AIRPLANES
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3. The authority citation for part 23 is revised to read as
follows:

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

4. Section 23.3 is amended by revising paragraphs (b) (2),
(d), and (e) to read as follows:

§ 23.3 Airplane categories.
* * * * *

(b) * * *

(2) Lazy eights, chandelles, and steep turns, or similar
maneuvers, in which the angle of bank is more than 60 degrees but
not more than 920 degrees.

* * * * *

(d) The commuter category is limited to propeller-driven,
multiengine airplanes that have a seatiﬁg configuration,
excluding bilot seats, of 19 or less, and a maximum certificated
takeoff weight of 19,000 pounds or less. The commuter category
operation is limited to any maneuver incident to normal flying,
stalls (except whip stalls), and steep turns, in which the angle
of bank is not more than 60 degrees.

(e} Except for commuter category, airplanes may be type
certificated in more than one category if the requirements of

each requested category are met.
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5. Section 23.25 is amended by revising paragraphs (a)
introductory text and (a) (1) introductory text, and paragraphs
(a) (1) (1) and (a) (1) (iii) to read as follows:

§ 23.25 Weight limits.

(a) Maximum weight. The maximum weight is the highest
weight at which compliance with each applicable requirement of
this part (other than those complied with at the design landing
weight) is shown. The maximum weight must be established so that
it is--

(1) Not more than the least of--

(1) The highest weight selected by the applicant; or
R * * * * ‘

(iii) The highest weight at which coémpliance with each

applicable flight requirement is shown, and

* * * * *

6. Section 23.33 is amended by revising paragraphs (b) (1)
and (2) to read as follows:

§ 23.33 Propeller speed and pitch limits.

(b) * * *

(1) During takeoff and initial climb at the all engine(s)
operating climb speed specified in § 23.65, the propeller must
limit the engine r.p.m., at full throttle or at maximum allowable
takeoff manifold pressure, to a speed not greater than the

maximum allowable takeoff r.p.m.; and
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(2) During a closed throttle glide, at Vy, the propeller
may not cause an engine speed above 110 percent of maximum

continuous speed.

* * * * *

7. Section 23.45 is revised to read as follows:
§ 23.45 General.

(a) Unless otherwise prescribed, the performance
requirements of this part must be met for--

(1) Still air and standard atmosphere; and

(2) Ambient atmospheric conditions, for commuter category
airplanes, for reciprocating engine-powered airplanes of more
than 6,000 pounds maximum wéight, and for turbine engine-powered
airplanes.

(b) Performance data must be determined over not less than
the following ranges of conditions--

(1) Airport altitudes from sea level to 10,000 feet; and -

(2) For reciprocating engine-powered airplanes of 6,000
pounds, or less, maximum weight, temperature from standard to
30°C above standard; or

(3) For reciprocating engine-powered airplanes of more than
6,000 pounds maximum weight and turbine engine-powered airplanes,
temperature from standard to 30°C above standard, or the maximum
ambient atmospheric temperature at which compliance with the

cooling provisions of § 23.1041 to § 23.1047 is shown, if lower.
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(c) Performance data must be determined with the cowl flaps
or other means for controlling the engine cooling air supply in
the position used in the cooling tests required by § 23.1041 to
§ 23.1047.

(d) The available propulsive thrust must correspond to
engine power, not exceeding the approved power, less--

(1) Installation losses; and

(2) The power absorbed by the accessories and services
appropriate to the particular ambient atmospheric conditions and
the particular flight condition.

(e) The performance, as affected by engine power or thrust,
must be based on a relative humidity:

(1) Of 80 percent, at and below standard temperature; and

(2) From 80 percent atlthe standard temperature, varying
linearly down to 34 percent at the standard temperature plus
50°F.

(f) Unless otherwise prescribed, in determining the takeoff
and landing distances, changes in the airplane's configuration, -
speed, and power must be made in accordance with procedures
established by the applicant for operation in service. These
procedures must be able to be executed consistently by pilots of
average skill in atmospheric conditions reasonably expected to be
encountered in service.

(g) The following, as applicable, must be determined on a
smooth, dry, hard-surfaced runway--

(1) Takeoff distance of § 23.53(b);
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(2) Accelerate-stop distance of § 23.55;

(3) Takeoff distance and takeoff run of § 23.59; and

(4) Landing distance of § 23.75.

Note: The effect on these distances of operation on other types
of surfaces (for example, grass, gravel) when dry, may be
determined or derived and these surfaces listed in the Airplane
Flight Manual in accordance with § 23.1583(p).

(h) For commuter category airplanes, the following also
apply:

(1) Unless otherwise prescribed, the applicant must select
the takeoff, enroute, approach, and landing configurations for
the airplane.

(2) The airplane configuration may vary with weight,
altitude, and temperature, to the extent that they are compatible
with the operating procedures required by paragraph (h) (3) of
this section. |

(3) Unless otherwise prescribed, in determining the
critical-engine-inoperative takeoff performance, takeoff flight
path, and accelerate-stop distance, changes in the airplane’'s
configuration, speed, and power must be made in accordance with
procedures established by the applicant for operation in service.

(4) Procedures for the execution of discontinued approaches
and balked landings associated with the conditions prescribed in
§ 23.67(c) (4) and § 23.77(c) must be established.

(S) The procedures established under paragraphs (h) (3) and

(h) (4) of this section must--
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(i} Be able to be consistently executed by a crew of
average skill in atmospheric conditions reasonably expected to:be
encountered in service;
(ii) Use methods or devices that are safe and reliable; and
(iii) 1Include allowances for any reasonably expected time

delays in the execution of the procedures.

8. Section 23.49 is revised to read as follows:
§ 23.49 Stalling speed.

(a) Vs and Vg, are the stalling speeds or the minimum steady
flight speeds, in knots (CAS), at which the airplane is
controllable with--

(1) For reciprocating engine—powerea airplanes, the
engine(s) idling, the throttie(s) closed or at not more than the
power necessary for zero thrust at a speed not more than 110
percent of the stalling speed:

(2) For turbine engine-powered airplanes, the propulsive
thrust not greater than zero at the stalling speed, or, if the
resultant thrust has no appreciable effect on the stalling speed,
with engine(s) idling and throttle(s) closed;

(3) The propeller(s) in the takeoff position;

(4) The airplane in the condition existing in the test, in
which Vg and Vs; are being used;

(5) The center of gravity in the position that results in

the highest value of Vg and Vg, and
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(6) The wéight used when Vg, or Vs, are being used as a
factor to determine compliance with a required performance
standard.

(b) Vs and Vg must be determined by flight tests, using the
procedure and meeting the flight characteristics specified in
§ 23.201.

(c) Except as provided in paragraph (d) of ;his section, Vs
at maximum weight must not exceed 61 knots for--

(1) Single-engine airplanes; and

(2) Multiengine airplanes of 6,000 pounds or less maximum
weight that cannot meet the minimum rate of climb specified in
§ 23.67(a) (1) with the critical engine inoperative.

(d) All single-engine airplanes, and those multiengine
airplanes of 6,000 pounds or less maximum weight with a Vg, of
more than 61 knots that do not meet the requirements of

§ 23.67(a) (1), must comply with § 23.562(d).

9. Section 23.51 is revised to read as follows:
§ 23.51 Takeoff speeds.

(a) For normal, utility, and acrobatic category airplanes,
rotation speed, Vi, is the speed at which the pilot makes a
control input, with the intention of lifting the airplane out of
contact with the runway or water surface.

(1) For multiengine landplanes, Vi must not be less than the

greater of 1.05 Vyc or 1.10 Vg,
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(2) For single-engine landplanes, Vg, must not be less than
Vs17 and

(3) For seaplanes and amphibians taking off from water, Vi,
may be any speed that is shown to be safe under all reasonably
expected conditions, including turbulence and complete failure of
the critical engine.

(b) For normal, utility, and acrobatic category airplanes,
the speed at 50 feet above the takeoff surface level must not be
less than:

(1) For multiengine airplanes, the highest of--

(i) A speed thét is shown to be safe for continued flight
(or emergency landing, if applicable) under all reasonably
expected conditions, including turbulence and complete failure of
the critical enginef

(ii) 1.10 Vye; or

(iii) 1.20 Vg.

(2) For single-engine airplanes, the higher of--

(i) A speed that is shown to be safe under all reasonably

expected conditions, including turbulence and complete engine

failure; or
(ii) 1.20 Vg;.
(c) For commuter category airplanes, the following apply:
(1) V, must be established in relation to Vg as follows:
(i) Vgr is the calibrated airspeed at which the critical
engine is assumed to fail. Vi must be selected by the applicant

but must not be less than 1.05 V,. determined under § 23.149 (b)

69



or, at the option of the applicant, not less than Vy determined
under § 23.149(f).

(ii) The takeoff decision speed, V;, is the calibrated
airspeed on the ground at which, as a result of engine failure or
other reasons, the pilot is assumed to have made a decision to
continue or discontinue the takeoff. The takeoff decision speed,
Vi, must be selected by the applicant but must not be less than
Ver Plus the speed gained with the critical engine inoperative
during the time interval between the instant at which the
critical engine is failed and the instant at which the pilot
recognizes and reacts to the engine failure, as indicated by the
pilot's application of the first retarding means during the
accelerate-stop determination of § 23.55.

(2) The rotation speed, Vi, in terms of calibrated airspeed,
must be selected by the applicant and must not be less than the
greatest of the following:

(1) V2

(ii) 1.05 Vy determined under § 23.149(b);

(iii) 1.10 Vg, or

{(iv) The speed that allows attaining the initial climb-out
speed, V., before reaching a height of 35 feet above the takeoff
surface in accordance with § 23.57(c) (2).

(3) For any given set of conditions, such as weight,
altitude, temperature, and configuration, a single value of Vg

must be used to show compliance with both the one-engine-
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inoperative takeoff and all-engines-operating takeoff
requirements. |

(4) The takeoff safety speed, V,;, in terms of calibrated
airspeed, must be selected by the applicant so as to allow the
gradient of climb required in § 23.67(c) (1) and (c) (2) but must
not be less than 1.10 Vyc or less than 1.20 Vg,.

(5) The one-engine-inoperative takeoff distance, using a
normal rotation rate at a speed 5 knots less than Vi, established
in accordance with paragraph (c) (2) of this section, must be
shown not to exceed the corresponding one-engine-inoperative
takeoff distance, determined in accordance with § 23.57 and
§ 23.59(a) (1), using the established Vg. The takéoff, otherwise
performed in accordance with § 23.57, muét be continued safely
from the point at which the airplane is 35 feet above the takeoff
surface and at a speed not less than the established V,; minus 5
knots.

{6) The applicant must show, with all engines operating,
that marked increases in the scheduled takeoff distances,
determined in accordance with § 23.59(a) (2), do not result from

over-rotation of the airplane or out-of-trim conditions.

10. Section 23.53 is revised to read as follows:

§ 23.53 Takeoff performance.

(a) For normal, utility, and acrobatic category airplanes,

the takeoff distahce must be determined in accordance with
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paragraph (b) .of this section, using speeds determined in
accordance with § 23.51(a) and (b).

(b) For normal, utility, and acrobatic category airplanes,
the distance required to takeoff and climb to a height of 50 feet
above the takeoff surface must be determined for each weight,
altitude, and temperature within the operational limits
established for takeoff with--

(1) Takeoff power on each engine;

(2) Wing flaps in the takeoff position(s); and

(3) Landing gear extended.

(c) For commuter category airplanes, takeqff performance,
as required by §§ 23.55 through 23.59, must be determined with

the operating engine(s) within approved operating limitations.

11. Section 23.55 is amended by revising paragraph (a) and
the introductory text of paragraph (b) to read as follows:
§ 23.55 Accelerate-stop distance.
* * * * *

(a) The accelerate-stop distance is the sum of the
distances necessary to--

(1) Accelerate the airplane from a standing start to Vir
with all engines operating;

(2) Accelerate the airplane from Vi; to V;, assuming the
critical engine fails at Vg; and |

(3) Come to a full stop from the point at which V; is

reached.
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(b) Means other than wheel brakes may be used to determine

the accelerate-stop distances if that means--

& ¥ * * *

12. Section 23.57 is amended by revising paragraphs (a)
introductory text, (b), (c) (1), (c)(3) introductory text, (c) (4),
and (d); and by adding a new paragraph (e) to read as follows:

§ 23.57 Takeoff path.
* * * * *

(a) The takeoff path extends from a standing start to a
point in the takeoff at which the airplane is 1500 feet above the
takeoff surface at or below which height the transition from the
takeoff to the enroute configuration must be completed; and
* J* * L% * '

(b) During the acceleration to speed V., the nose gear may
be raised off the ground at a speed not less than Vx. However,
landing gear retraction must not be initiated until the airplane
is airborne.

(c) +* * *

(1) The slope of the airborne part of the takeoff path must
not be negative at any point;

* * * * *

(3) At each point along the takeoff path, starting at the

point at which the airplane reaches 400 feet above the takeoff

surface, the available gradient of climb must not be less than--

* * * * *
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(4) Except for gear retraction and automatic propeller
feathering, the airplane configuration must not be changed, and
no change in power that requires action by the pilot may be made,
until the airplane is 400 feet above the takeoff surface.

(d) The takeoff path to 35 feet above the takeoff surface
must be determined by a continuous demonstrated takeoff.

(e) The takeoff flight path from 35 feet above the takeoff
surfacé must be determined by synthesis from segments; and

(1} The segments must be clearly defined and must be
related to distinct changes in configuration, power, and speed;

(2) The weight of the airplane, the configuration, and the
pbwer must be assumed constant throﬁghout each segment and must
correspond to the most critical condition prevailing in the
segment; and

(3) The takeoff flight path must be based on the airplane's

performance without utilizing ground effect.

13. Section 23.59 is amended by revising the introductory
text for this section, paragraph (a) (2), and paragraph (b) to
read as follows: '

§ 23.59 Takeoff distance and takeoff run.

For each commuter category airplane, the takeoff distance
and, at the option of the applicant, the takeoff run, must be
determined.

(a) * “* *
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(2) With all engines operating, 115 percent of the
horizontal distance from the start of the takeoff to the point at
which the airplane is 35 feet above the takeoff surface,
determined by a procedure consistent with § 23.57.

(b) If the takeoff distance includes a clearway, the
takeoff run is the greater of--

(1) The horizontal distance along the takeoff path from the
start of the takeoff to a point equidistant between the liftoff
point and the point at which the airplane is 35 feet above the
takeoff surface as determined under § 23.57; or

(2) With all engines operating, 115 percent of the
horizontal distance from the start of thg takeoff to a point
equidistant between the liftoff point and the point at which the
airplane is 35 feet above the takeoff surface, determined by a

procedure consistent with § 23.57.

14. A new § 23.63 is added to read as follows:
§ 23.63 Climb: general.

(a) Compliance with the requirements of §§ 23.65, 23.66, '
23.67, 23.69, and 23.77 must be shown--

(1) Out of ground effect; and

(2) At speeds that are not less than those at which
compliance with the powerplant cooling réquirements of §§ 23.1041
to 23.1047 has been demonstrated; and

(3) Unless otherwise specified, with one engine

inoperative, at a bank angle not exceeding 5 degrees.
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(b) For normal, utility, and acrobatic category
reciprocating engine-powered airplanes of 6,000 pounds or less
maximum weight, compliance must be shown with § 23.65(a),

§ 23.67(a), where appropriate, and § 23.77(a) at maximum takeoff
or landing weight, as appropriate, in a standard atmosphere.

(c) For normal, utility, and acrobatic category
reciprocating engine-powered airplanes of more than 6,000 pounds
maximum weight, and turbine engine-powered airplanes in the
normal, utility, and acrobatic category, compliance must be shown
at weights as a function of airport altitude and ambient
temperature, within the operational limits established for
takeoff and landing, respectively, with--

(1) Sections 23.65(b) and 23.67(b) (1) and (2), where
appropriate, for takeoff, and

(2) Section 23.67(b) (2), where appropriate, and § 23.77(b),
for landing.

‘(d) For commuter category airplanes, compliance must be
shown at weights as a function of airport altitude and ambient
temperature within the operational limits established for takeoff
and landing, respectively, with--

(1) Sections 23.67(c) (1), 23.67(c) (2), and 23.67(c) (3) for
takeoff; and

(2) Sections 23.67(c) (3), 23.67(c) (4), and 23.77(c) for

landing.
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15. Section 23.65 is revised to read as follows:
§ 23.65 Climb: all engines operating.

(a) Each normal, utility, and acrobatic category
reciprocating engine-powered airplane of 6,000 pounds or less
maximum weight must have a steady climb gradient at sea level of
at least 8.3 percent for landplanes or 6.7 percent for seaplanes
and amphibians with--

(1) Not more than maximum continuous power on each engine;

(2) The landing gear retracted;

(3) The wing flaps in the takeoff position{(s); and

{(4) A climb speed not less than the greater of 1.1 Vyc and
1.2 V5; for multiengine airplanes and not less thaﬁ 1.2 V5, for
single-engine airplanes.

(b) Each normal, utility, and acrobatic category
reciprocatingvengine—powered airplane of more than 6,000 pounds
maximum weight and turbine engine-powered airplanes in the
normal, utility, and acrobatic category must have a steady
gradient of climb after takeoff of at least 4 percent with--

(1) Takeoff power on each engine;

{(2) The landing gear extended, except that if the landing
gear can be retracted in not more than seven seconds, the test
may be conducted with the gear retracted;

(3) The wing flaps in the takeoff position(s); and

(4) A climb speed as specified in § 23.65(a) (4).
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16. A new § 23.66 is added to read as follows:
§ 23.66 Takeoff climb: one-engine inoperative.

For normal, utility, and acrobatic category reciprocating
engine-powered airplanes of more than 6,000 pounds maximum
weight, and turbine engine-powered airplanes in the normal,
utility, and acrobatic category, the steady gradient of climb or
descent must be determined at each weight, altitude, and ambient
temperature within the operational limits established by the
applicant with--

(a) The critical engine inoperative and its propeller in
the position it rapidly and automatically assumes;

(b) The remaining engine(s) at takeoff power:;

(c) The landing gear extended, except that if the landing
gear can be retracted in not more than seven seconds, the test
may be conducted with the gear retracted;

(d) The wing flaps in the takeoff position(s);

(e) The wings level; and

(f) A climb speed equal to that achieved at 50 feet in the

demonstration of § 23.53.

17. Section 23.67 is revised to read as follows:
§ 23.67 Climb: one engine inoperative.

(a)  For ﬁormal, utility, and acrobatic category
reciprocating engine-powered airplanes of 6,000 pounds or less

maximum weight, the following apply:
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(1) Except for those airplanes that meet the requirements
prescribed in § 23.562(d), each airplane with a Vg of more than
61 knots must be able to maintain a steady climb gradient of at
least 1.5 percent at a pressure altitude of 5,000 feet with
the--

(i) Critical engine inoperative and its propeller in the
minimum drag position;

(ii) Remaining engine(s) at not more than maximum
continuous power:;

(iii) Landing gear retracted;

(iv) Wing flaps retracted; and

(v) Climb speed not less than 1.2 Vg.

(2) For each airplane that meets thé regquirements
prescribed in § 23.562(d), 6r that has a Vg of 61 knots or less,
the steady gradient of climb or descent at a pressure altitude of
5,000 feet must be determined with the--

(i) Critical engine inoperative and its propeller in the
minimum drag position;

(ii) Remaining engine(s) at not more than maximum
continuous power;

(iii) Landing gear retracted;

(iv) Wing flaps retracted; and

(vl Climb speed not less than 1.2 V.

(b) For normal, utility, and acrobatic category

reciprocating engine-powered airplanes of more than 6,000 pounds
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maximum weight, and turbine engine-powered airplanes in the
normal, utility, and acrobatic category--

(1) The steady gradient of climb at an altitude of 400 feet
above the takeoff surface must be measurably positive with the--

(i) Critical engine inoperative and its propeller in the
minimum drag position;

(ii) Remaining engine(s) at takeoff power:;

(iii) Landing gear retracted;

(iv) Wing flaps in the takeoff position(s); and

(v) Climb speed equal to that achieved at 50 feet in the
demonstration of § 23.53.

(2) The steady gradient of climb must not be less than 0.75
percent at an altitude of 1,500 feet above the takeoff surface,
or landing surface, as appropriate, with the--

(i) Critical engine inoperative and its propeller in the
minimum drag position;

(ii) Remaining engine(s) at not more than maximum
continuous power;

(iii) Landing gear retracted;

(iv) Wing flaps retracted; and

(v) Climb speed not less than 1.2 Vg;.

(c) For commuter category airplanes, the following apply:

(1) Takeoff; landing gear extended. The steady gradient of

climb at the altitude of the takeoff surface must be measurably

positive for two-engine airplanes, not less than 0.3 percent for
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three-engine airplanes, or 0.5 percent for four-engine airplanes
with-- |

(i) The critical engine inoperative and its propeller in
the position it rapidly and automatically assumes;

(ii) The remaining engine(s) at takeoff power:;

(iii) The landing gear extended, and all landing gear doors
open;

(iv) The wing flaps in the takeoff position(s);

(v) The wings level; and

(vi) A climb speed equal to V.

(2) Takeoff; landing gear retracted. The steady gradient

' of climb at an altitude of 400 feet above the takeoff surface
must be not less than 2.0 pgrcent for two-engine airplanes, 2.3
percent for three-engine airplanes, and 2.6 percent for four-
engine airplanes with--

(i) The critical engine inoperative and its propeller in
the position it rapidly and automatically assumes;

(ii) The remaining engine(s) at takeoff power;

(iii) The landing gear retracted;

(iv) The wing flaps in the takeoff position(s):;

(v) A climb speed equal to V;.

(3) Enroute. The steady gradient of climb at an altitude
of 1,500 feet above the takeoff or landing surface, as
appropriate, must be not less than 1.2 percent for two-engine
airplanes, 1.5 percent for three-engine airplanes, and 1.7

percent for four-engine airplanes with--
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(i) The critical engine inoperative and its propeller in-
the minimum drag position;

(ii) The remaining engine(s) at not more than maximum
continuous power;

(iii) The landing gear retracted;

(iv) The wing flaps retracted; and

(v) A climb speed not less than 1.2 Vg,.

(4) Discontinued approach. The steady gradient of climb at

an altitude of 400 feet above the landing surface must be not
less than 2.1 percent for two-engine airplanes, 2.4 percent for
three-engine airplanes, and 2.7 percent for four-engine
airplanes, with--

(i) The critical engine inoperative and its propeller in
the minimum drag position;

(1i) The remaining engine(s) at takeoff power;

(iii) Landing gear retracted;

(iv) Wing flaps in the approach position(s) in which Vs for
these position(s) does not exceed 110 percent of the Vs; for the
related all-engines-operating landing position(s); and

(v) A climb speed established in connection with normal

landing procedures but not exceeding 1.5 Vg;.

18. A new § 23.69 is added to read as follows:
§ 23.69 Enroute climb/descent.

(a) All engines operating. The steady gradient and rate of

climb must be determined at each weight, .altitude, and ambient
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temperature within the operational limits established by the
applicant with--
(1) Not more than maximum continuous power on each engine;
(2) The landing gear retracted;
(3) The wing flaps retracted; and
(4) A climb speed not less than 1.3 Vg.

(b) One engine inoperative. The steady gradient and rate

of climb/descent must be determined at each weight, altitude, and
ambient temperature within the operational limits established by
the applicant with--

(1) The critical engine inoperative and its propeller in
the minimum drag position;

(2) The remaining engine(s) at not more than maximum
continuous power; |

(3) The landing gear retracted;

(4) The wing flaps retracted; and

(5) A climb speed not less than 1.2 Vs;.

19. A new § 23.71 is added to read as follows:
§ 23.71 Glide: Single-engine airplanes.

The maximum horizontal distance traveled in still air, in
nautical miles, per 1,000 feet of altitude lost in a glide, and
the speed necessary to achieve this must be determined with the
engine inoperative, its propeller in the minimum drag position,

and landing gear and wing flaps in the most favorable available

position.
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20. A new § 23.73 is added to read as follows:
§ 23.73 Reference landing approach speed.

(a) For normal, utility, and acrobatic category
reciprocating engine-powered airplanes of 6,000 pounds or less
maximum weight, the reference landing approach speed, Vizr;, must
not be less than the greater of V., determined in § 23.149(b)
with the wing flaps in the most extended takeoff position, and
1.3 Vg

(b} For normal, utility, and acrobatic category
reciprocating engine—@owered airplanes of more than 6,000 pounds
maximum weight, and turbine engine-powered airplanes in the
normal, utility, and acrobatic category; the reference landing
"approach speed, Vzgr, must not be less than the greater of Vyc,
determined in § 23.149(c), and 1.3 Vg.

(c) For commuter category airplanes, the reference landing
approach speed, Vg, must not be less than the greater of 1.05

Ve, determined in § 23.149(c¢c), and 1.3 V.

21. Section 23.75 is amended by revising the section
heading, introductory text for the section, the introductory text
of paragraph (a), and paragraphs (b), (d), (e), and (f); and by
removing paragraph (h), to read as follows:

§ 23.75 Landing distance.
The horizontal distance necessary to land and come to a

complete stop from a point 50 feet above the landing surface must
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be determined, for standard temperatures at each weight and
altitude within the operational limits established for landing,
as follows:

(a) A steady approach at not less than Vg, determined in
accordance with § 23.73(a), (b), or (c), as appropriate, must be
maintained down to the 50 foot height and--

* * * * *

(b) A constant configuration must be maintained throughout
the maneuver.

* * * * *

(d) It must be shown that a safe transition to the balked
landing conditions of § 23.77 can be made frbm the conditions
that exist at the 50 foot he;ght, at maxihum landing weight, or
at the maximum landing weight for altitude and temperature of
§ 23.63(c) (2) or (d){(2), as appropriate.

(e} The brakes must be used so as to not cause excessive
wear of brakes or tires.

(f) Retardation means other than wheel brakes may be used
if that means--

(1) Is safe and reliable; and

(2) 1Is used so that consistent results can be expected in

service.

* * * %* *
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22. Section 23.77 is revised to read as follows:
§ 23.77 Balked landing.

(a) Each normal, utility, and acrobatic category
reciprocating engine-powered airplane of 6,000 pounds or less
maximum weight must be able to maintain a steady gradient of
climb at sea level of at least 3.3 percent with--

(1) Takeocff power on each engine;

(2) The landing gear extended:

(3) The wing flaps in the landing position, except that if
the flaps may safely be retracted in two seconds or less without
loss of altitude and without sudden chénges of angle of attack,
they may be retracted; and

(4) A climb speed equal to Vg, as defined in § 23.73(a).

(b) Each normal, utility, and acrobatic category
reciprocating engine-powered airplane of more than 6,000 pounds
maximum weight and each normal, utility, and acrobatic category
turbine engine-powered airplane must be able to maintain a steady
gradient of climb of at least 2.5 percent with--

(1) Not more than the power that is available on each
engine eight seconds after initiation of movement of the power
controls from minimum flight-idle position;

(2) The landing gear extended;

(3) The wing flaps in the landing position; and

(4) A climb speed equal to Vygr, as defined in § 23.73(b).
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(c) Each commuter category airplane must be able to
maintain a steady gradient of climb of at least 3.2 percent
with--

(1) Not more than the power that is available on each
engine eight seconds after initiation of movement of the power
controls from the minimum flight idle position;

(2) Landing gear extended;

(3) Wing flaps in the landing position; and

(4) A climb speed equal to Vig, as defined in § 23.73(c).

23. Section 23.143 is amended by revising paragraphs (a)
and (c) to read as follows:
§ 23.143 General.

(a) The airplane must be safely controllable and
maneuverable during all flight phases including--

(1) Takeoff;

(2) Climb;

(3) Level flight;

(4) Descent;

(5) Go-around; and

(6) Landing (power on and power off) with the wing flaps
extended and retracted.
* * * * *

{c) If marginal conditions exist with regard to required
pilot sﬁrength, the control forces necessary must be determined

by quantitative tests. In no case may the control forces under
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the conditions specified in paragraphs (a) and (b) of this

section exceed those prescribed in the following table:

Values in pounds force Pitch Roll Yaw
applied to the relevant
control

(a) For temporary application

Stick----------omoom e 60 30

Wheel (Two hands on rim)- 75 50

Wheel (One hand on rim)-- 50 25

Rudder Pedal------=-=====  -===- = —=--- 150
(b) For prolonged application 10 5 20

24. Section 23.145 is amended by revising paragraph (b)
introductory ﬁext, paragraphs (b) (2) through (b) (5); adding a new
paragraph (b) (6); and revising paragraphs (c) and (d) to read as
follows:

§ 23.145 Longitudinal control.
* * * * *

(b) Unless otherwise required, it must be possible to carry
out the following maneuvers without requiring the application of
single-handed control forces exceeding those specified in
§ 23.143(c). The trimming controls must not be adjusted during
the maneuvers:

* * * > *
(2) With landing gear and flaps extended, power off, and

the airplane as nearly as possible in trim at 1.3 Vs, quickly
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apply takeoff power and retract the flaps as rapidly as possible
to the recommended go around setting and allow the airspeed to
transition from 1.3 Vg to 1.3 Vs;. Retract the gear when a
positive rate of climb is established.

(3) With landing gear and flaps extended, in level flight,
power necessary to attain level flight at 1.1 Vs, and the
airplane as nearly as possible in trim, 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. If gated flap positions are
provided, the flap retraction may be demonstrated in stages with
power and trim reset for level flight at 1.1 Vg in the initial
configuration for each stage--

(i) From the fully extended position to the most extended
gated position;

(ii) Between intermediate gated positions, if applicable;
and

(iii) From the least extended gated position to the fully
retracted position.

(4) With power off, flaps and landing gear retracted and
the airplane as nearly as possible in trim at 1.4 Vg, apply
takeoff power rapidly while maintaining the same airspeed.

(5) With power off, landing gear and flaps extended, and
the airplane as nearly as possible in trim at Vger, obtain and

maintain airspeeds between 1.1 Vg and either 1.7 Vg Or Vg,

89



whichever is lower without requiring the application of two-
handed control forces exceeding those specified in § 23.143(c);

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

(c) At speeds above Vyo,/Myo, and up to the maximum speed
shown under § 23.251, a maneuvering capability of 1.5 g must be
demonstrated to provide a margin to recover from upset or
inadvertent speed increase.

(d) It must be possible, with a pilot control force of not
more than 10 pounds, to maintain a speedﬂof not more. than Vggr
during a power-off glide with landing gear and wing flaps
extended, for any weight of the airplane, up to and including the

maximum weight.

* * o L 4 *

25. Section 23.147 is revised to read as follows:
§ 23.147 Directional and lateral control.

(a) For each multiéngine airplane, it must be possible,
while holding the wings level within five degrees, to make sudden
changes in heading safely in both directions. This ability must
be shown at 1.4 Vg with heading changes up to 15 degrees, except

that the heading change at which the rudder force corresponds to
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the limits specified in § 23.143 need not be exceeded, with
the--

(1) Critical engine inoperative and its propeller in the
minimum drag position;

(2) Remaining engines at maximum continuous power;

(3) Landing gear--

{i} Retracted; and

(ii) Extended; and

(4) Flaps retracted.

{(b) For each multiengine airplane, it must be possible to
regain full control of the airplane without exceeding a bank
angle of 45 degrees, reaching a dangerous attitude or
encountering dangerous characteristics, in the event of a sudden .
and complete failure of the critical engine, making allowance for
a delay of two seconds in the initiation of recovery action
appropriate to the situation, with the airplane initially in
trim, in the following conditions:

(1) Maximum continuous power on each engine;

(2) The wing flaps retracted;

(3) The landing gear retracted;

(4) A speed equal to that at which compliance with
§ 23.69(a) has been shown; and

(5) All propeller controls in the position at which
compliance with § 23.69(a) has been shown.

(c) For all airplanes, it must be shown that the airplane

is safely controllable without the use of the primary lateral
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control system in any all-engine configuration(s) and at any
speed or altitude within the approved operating envelope. It
must also be shown that the airplane's flight characteristics are
not impaired below a level needed to permit continued safe flight
and the ability to maintain attitudes suitable for a controlled
landing without exceeding the operational and structural
limitations of the airplane. 1If a single failure of any one
connecting or transmitting link in the lateral control system
would also cause the loss of additional control system(s),
compliance with the above requirement must be shown with those

additional systems élso assumed to be inoperative.

26. Section 23.149 is revised to read as follows:
§ 23.149 Minimum control speed.

(a) Vu is the calibrated airspeed at which, when the
critical engine is suddenly made inoperative, it is possible to
maintain control of the airplane with that engine still
inoperative, and thereafter maintain straight flight at the same
speed with an angle of bank of not more than 5 degrees. The
method used to simulate critical engine failure must represent
the most critical mode of powerplant failure expected in service
with respect to controllability.

(b) Vuc for takeoff must not exceed 1.2 Vg, where Vg is
determined at the maximum takeoff weight. Vyc must be determined

with the most unfavorable weight and center of gravity position
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and with the airplane airborne and the ground effect negligible,
for the takeoff configuration(s) with--

(1) Maximum available takeoff power initially on each
engine;

(2) The airplane trimmed for takeoff;

(3) Flaps in the takeoff position(s):

(4) Landing gear retracted; and

(5) All propeller controls in the recommended takeoff
position throughout.

(c) For all airplanes except reciprocating engine-powered
airplanes of 6,000 pounds or less maximum weight, the conditions
of paragraph {a) must also be met for the landing configuration
with--

(1) Maximum available takeoff power initially on each
engine;

(2) The airplane trimmed for an approach, with all engines
operating, at Vgg, at an approach gradient equal to the steepest
used in the landing distance demonstration of § 23.75;

(3) Flaps in the landing position;

(4) Landing gear extended; and

{5) All propeller controls in the position recommended for
approach with all engines. operating.

(d) A minimum speed to intentionally render the critical
engine inoperative must be established and designated as the

safe, intentional, one-engine-inoperative speed, Vggg.
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(e} At Vyuc, the rudder pedal force required to maintain
control must not exceed 150 pounds and it must not be necessary
to reduce power of the operative engine(s). During the maneuver,
the airplane must not assume any dangerous attitude and it must
be possible to prevent a heading change of more than 20 degrees.

(f) At the option of the applicant, to comply with the
requirements of § 23.51(c) (1), Vyce may be determined. Vycs is the
minimum control speed on the ground, and is the calibrated
airspeed during the takeoff run at which, when the critical
engine is suddenly made inoperative, it is possible to maintain
control of the airplane using the rudder control alone (without
the use of nosewheel steering), as limited by 150 pounds of
force, and using the lateral control to the extent of keeping the
wings level to enable the takeoff to be safely continued. 1In the
determination of Vy, assuming that the path of the airplane
accelerating with all engines operating is along the centerline
of the runway, its path from the point at which the critical
engine is made inoperative to the point at which recovery to a
direction parallel to the centerline is completed may not deviate
more than 30 feet laterally from the centerline at any point.

Vueg must be established with--

(1) The airplane in each takeocff configuration or, at the
option of the applicant, in the most critical takeoff
configuration;

(2) Maximum available takeoff power on the operating

engines;
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(3) The most unfavorable center of gravity;
(4) The airplane trimmed for takecff; and
(5) The most unfavorable weight in the range of takeoff

weights.

27. Section 23.153 is revised to read as follows:
§ 23.153 Control during landings.

It must be possible, while in the landing configuration, to
safely complete a landing without exceeding the one-hand control
force limits specified in § 23.143(c) following an approach to
land--

(a) At a speed of Vyxgr minus 5 knots:

(b) With the airplane in trim, or as nearly as possible in
trim and without the trimming control being moved throughout the
maneuver; |

(c) At an approach gradient equal to the steepest used in
the landing distance demonstration of § 23.75; and

(d) With only those power changes, if any, that would be

made when landing normally from an approach at Vggr.

28. Section 23.155 is amended by revising the introductory
text of paragraph (b) and paragraph (b) (1), and by adding a new
paragraph (c) to read as follows:

§ 23.155 Elevator control force in maneuvers.

¥ * * * *
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(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 continuous power for
turbine engines, and with the wing flaps and landing gear
retracted--

(1) In a turn, with the trim setting used for wings level
flight at V,; and
* %* * * *

(c) There must be no excessive decrease in the gradient of
the curve of stick force versus maneuvering load factor with

increasing load factor.

29. Section 23.157 is gmended by reﬁising paragraph (d) to
read as follows:

§ 23.157 Rate of roll.
* * * * *

(d}) The requirement of paragraph (c) of this section must
be met when rolling the airplane in each direction in the
fo;lowing conditions--

(1) Flaps in the landing position(s);

(2) Landing gear extended;

(3) All engines operating at the power for a 3 degree
approach; and

(4) The airplane trimmed at Vggr.
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30. Section 23.161 is amended by revising paragraphs (a),
(b) (1), (b)(2), (c), the introductory text of paragraph (d), and
(d) (4), and by adding a new paragraph (e) to read as follows:

§ 23.161 Trim.

(a) General. Each airplane must meet the trim requirements
of this section after being trimmed and without further pressure
upon, or movement of, the primary controls or their corresponding
trim controls by the pilot or the automatic pilot. 1In addition,
it must be possible, in other conditions of loading,
configuration, speed and power to ensure that the pilot will not
be unduly fatigued or distracted by the need to apply residual
control forces exceeding those for prolonged application of
§ 23.143(c). This applies in normal operation of the airplane
and, if applicable, to those conditions associated with the
failure of one engine for which performance characteristics are
established.

(b) ¥* * *

(1) For normal, utility, and acrobatic category airplanes,
at a speed of 0.9 Vy, V., or Vuw/My, whichever is lowest; and

(2) For commuter category airplanes, at all speeds from 1.4
Vs; to the lesser of Vy or Vyo/Myo.

(c) Longitudinal trim. The airplane must maintain

longitudinal trim under each of the following conditions:

(1) A climb with--
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(i) Takeoff power, landing gear retracted, wing flaps in
the takeoff position(s), at the speeds used in determining the
climb performance required by § 23.65; and

(ii) Maximum continuous power at the speeds and in the
configuration used in determining the climb performance required
by § 23.69(a).

(2) Level flight at all speeds from the lesser of Vy and
either Vy or Vu/Myo (as appropriate), to 1.4 Vg, with the
landing gear and flaps retracted.

(3) A descent at Vyo or Vyo/Myo, whichever is applicable,
with power off and with the landing gear and flaps retracted.

(4) Approach with landing gear extended and with--

(i) A 3 degree angle of descent, wiﬁh flaps retracted and
at a speed of 1.4 Vg |

(ii) A 3 degree angle of descent, flaps in the landing
position(s) at Vggr; and

(iii) An approach gradient equal to the steepest used in
the landing distance demonstrations of § 23.75, flaps in the
landing position(s) at Vggr.

(d) In addition, each multiengine airplane must maintain
longitudinal and directional trim, and the lateral control force
must not exceed 5 pounds at the speed used in complying with
§ 23.67(a), (b){(2), or (c)(3), as appropriate, with—-

* * * * *

(4) Wing flaps retracted; and

* * * * *
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(e} In addition, each commuter category airplane for which,
in the determination of the takeoff path in accordance with
§ 23.57, the climb in the takeoff configuration at V, extends
beyond 400 feet above the takeoff surface, it must be possible to
reduce the longitudinal and lateral control forces to 10 pounds
and 5 pounds, respectively, and the directional control force
must not exceed 50 pounds at V, with--

(1) The critical engine inoperative and its propeller in
the minimum drag position;

(2) The remaining engine(s) at takeoff power;

(3) Landing gear retracted;

(4) Wing flaps in the takeoff position(s):; and

(5) An angle of bank not exceeding 5 degrees.

31. Section 23.175 is revised to read as follows:
§ 23.175 Demonstration of static longitudinal stability.
Static longitudinal stability must be shown as follows: .
(a) Climb. The stick force curve must have a stable slope
at speeds between 85 and 115 percent of the trim speed, with--
(1) Flaps retracted;
(2) Landing gear retracted; .
(3) Maximum continuous power; and
(4) The airplane trimmed at the speed used in determining
the climb performance required by § 23.69(a).
(b) Cruise. With flaps and landing gear retracted and the

airplane in trim with power for level flight at representative
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cruising speeds at high and low altitudes, including speeds up to
Vo O Vuo/Muo, as appropriate, except that the speed need not
exceed Vy—-

(1) For normal, utility, and acrobatic category airplanes,
the stick force curve must have a stable slope at all speeds
within a range that is the greater of 15 percent of the trim
speed plus the resulting free return speed range, or 40 knots
plus the resulting free return speed range, above and below the
trim speed, except that the slope need not be stable--

(i) At speeds less than 1.3 Vg or

'(ii) For airplanes with Vy: established under § 23.1505(a),
at speeds greater than Vyg; or

(iii) For airplanes with Vue/Mwo established under
§ 23.1505(c), at speeds greafer than Vge/Mge.

(2) For commutef category airplanes, the stick force curve
must have a stable slope at all speeds within a range of 50 knots
plus the resulting free return speed range, above and below the
trim speed, except that the slope need not be stable-- .

(i) At speeds less than 1.4 Vg, or

(ii) At speeds greater than Vge/Mgc; or

(iii) At speeds that require a stick force greater than 50
pounds.

(c) Landing. "The stick force curve must have a stable
slope at speeds between 1.1 Vg5 and 1.8 Vg, with--

(1) Flaps in the landing position;

(2) Landing gear extended; and
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(3) The airplane trimmed at--

(i) Vggr, or the minimum trim speed if higher, with power
off; and

(1i) Vser with enough power to maintain a 3 degree angle of

descent.

32. Section 23.177 is revised to read as follows:
§ 23.177 Sstatic directional and lateral stability.

(a) The static directional stability, as shown by the
tendency to recover from a wings level sideslip with the rudder
free, must be positive for any landing éear 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 Vg up to the
maximum allowable speed for the condition being investigated.

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 full rudder is used or a control force limit in § 23.143 is
reached, whichever occurs first, and at speeds from 1.2 Vg to Vg,
the rudder pedal force must not reverse.

(b) The static lateral stability, as shown by the tendency
to raise the low wing in a sideslip, must be positive for all
landing gear and flap positions. This must ‘be shown with
symmetrical power up to 75 percent of maximum continuous power at
speeds above 1.2 Vg in the takeoff configuration(s) ahd at

speeds above 1.3 V5, in other configurations, up to the maximum
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allowable speed for the configuration being investigated, in the
takeoff, climb, cruise, and approach configurations. For the
landing configquration, the power must be that necessary to
maintain a 3 degree angle of descent in coordinated flight. The
static lateral stability must not be negative at 1.2 Vs in the
takeoff configuration, or at 1.3 Vg in other configurations.
The angle of sideslip 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 a 10 degree
bank, or if less, the maximum bank angle obtainable with full
ruddér deflection or 150 pound rudder force.

(c) Paragraph (b) of this section does not apply to
acrobatic category airplanes certificated for inverted flight.

(d) In straight, steadf slips at 1.2 Vg 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 sideslip
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 reached, the aileron and rudder control
movements and forces must not reverse as the angle of sideslip is
increased. Rapid entry into, and recovery from, a maximum
sideslip considered appropriate for the airplane must_nbt result

in uncontrollable flight characteristics.
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33. Section 23.201 is revised to read as follows:
§ 23.201 Wings level stall.

(a) It must be possible to produce and to correct roll by
unreversed use of the rolling control and to produce and to
correct yaw by unreversed use of the directional control, up to
the time the airplane stalls.

(b} The wings level stall characteristics must be
demonstrated in flight as fdllows. Starting from a speed at
least 10 knots above the stall speed, the elevator control must
be pulled back so that the rate of speed reduction will not
exceed one knot per second until a stall is produced, as shown by
either:

(1) An uncontrollable downward pitchihg motion of the
airplane;

(2) A downward pitching motion of the airplane that results
from the activation of a stall avoidance device (for example,
stick pusher); or

(3) The control reaching the stop.

(c) Normal use of elevator control for recovery is allowed
after the downward pitching motion of (b) (1) or (b) (2) has
unmistakably been produced, or after the control has been held
against the stop for not less than the longer of two seconds or
the time employed in the minimum steady flight speed

determination of § 23.49.,
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(d) During the entry into and the recovery from the
maneuver, it must be possible to prevent more than 15 degrees of
roll or yaw by the normal use of controls.

(e) Compliance with the requirements of this section must
be shown under the following conditions:

(1) Wing flaps. Retracted, fully extended, and each

intermediate normal operating position.

(2) Landing gear. Retracted and extended.

{3) Cowl flaps. Appropriate to configuration.

(4) Power:

(i) Power off; and

(1ii) 75 percent of maximum continuous power. However, if
the power-to-weight ratio at 75 percent of maximum continuous
power results in extreme nosé-up attitudes, the test may be
carried out with the power required for level flight in the
landing configuration at maximum landing weight and a speed of
1.4 Vg, except that 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 Vg
as practicable.

(6) Propeller. Full increase r.p.m. position for the power

off condition.

34. Section 23.203 is amended by revising the section
heading and introductory text, paragraph (a), the introductory

text of paragraph (b), paragraphs (b)(4) and (b) (5), the
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introductory text of paragraph (c), and paragraphs (c) (1) and

{c) (4), and by adding new paragraphs (b) (6) and (c) (6) to read as
follows:

§ 23.203 Turning flight and accelerated turning stalls.

Turning flight and accelerated turning stalls must be
demonstrated in tests as follows:

(a) Establish and maintain a coordinated turn in a 30
degree bank. Reduce speed by steadily and progressively
tightening the turn with the elevator until the airplane is
stalled, as defined in § 23.201(b). The rate of speed reduction
must be constant, and--

(1) For a turning flight stall, may not exceed one knot per
second; and

(2) For an accelerated turning stall, be 3 to 5 knots per
second with steadily increasing normal acceleration.

(b) After the airplane has stalled, as defined in
§ 23.201(b), it must be possible to regain wings level flight by
normal use of the flight controls, but without increasing power

and without--
* * * * *

(4) Exceeding a bank angle of 60 degrees in the original
direction of the turn or 30 degrees in the opposite direction in
the case of turning flight stalls;

(5) Exceeding a bank angle of 90 degrees in the original
direction of the turn or 60 degrees in the opposite direction in

the case of accelerated turning stalls; and
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(6) Exceeding the maximum permissible speed or allowable
limit load factor.

(c) Compliance with the requirements of this section must
be shown under the following conditions:

(1) Wing flaps: Retracted, fully extended, and each

intermediate normal operating position;
* * * * *

(4) Power:

(i) Power off; and

(ii) 75 percent of maximum continuous power. However, if
the power-to-weight ratio at 75 percent of maximum continuous
power results in extreme nose-up attitudes, the test may be
carried out with the power required for iével flight ‘in the
landing configuration at maximum landing weight and a speed of
1.4 Vg, except that the power may not be less than 50 percent of
maximum continuous power.
* * * * *

(6) Propeller. Full increase rpm position for the power

off condition.

§ 23.205 [Removed]

35. Section 23.205 is removed.

36. Section 23.207 is amended by revising paragraphs (c)
and (d), and by adding new paragraphs (e) and (f) to read as

follows:
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§ 23.207 sStall warning.
* * * * *

(c) During the stall tests required by § 23.201(b) and
§ 23.203(a) (1), the stall warning must begin at a speed exceeding
the stalling speed by a margin of not less than 5 knots and must
continue until the stall occurs.

(d) When following the procedures furnished in accordance
with § 23.1585, the stall warning must not occur during a takeoff
with all engines operating, a takeoff continued with one engine
inoperative, or during an approach to landing.

(e} During the stall tests required by § 23.203(a) (2), the
stall warning must begin sufficiently in advance of the stall for
the stall to be averted by pilot action taken after the stall
warning first occurs.

(f) For acrobatic category airplanes, an artificial stall
warning may be mutable, provided that it is armed automatically
during takeoff and rearmed automatically in the approach

configuration.

37. Section 23.221 is revised to read as follows:

§ 23.221 Spinning.

(a) Normal category airplanes. A single-engine, normal

category airplane must be able to recover from a one-turn spin or
a three-second spin, whichever takes longer, in not more than one

additional turn after initiation of the first control action for
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recovery, or demonstrate compliance with the optional spin

resistant requirements of this section.

(1) The following apply to one turn or three second spins:
(i) For both the flaps-retracted and flaps-extended
conditions, the applicable airspeed limit and positive limit

maneuvering load factor must not be exceeded;

(ii) No control forces or characteristic encountered during
the spin or recovery may adversely affect prompt recovery:

(iii) It must be impossible to obtain unrecoverable spins
with any use of the flight or engine power controls either at the
entry into or during the spin; and

(iv) For the flaps-extended condition, the flaps may be
retracted during the recovery but not before rotation has ceased.

{(2) At the applicant's‘option, the airplane may be
demonstrated to be spin resistant by the following:

(i) During the stall maneuver contained in § 23.201, the
pitch control must be pulled back and held against the stop.
Then, using ailerons and rudders in the proper direction, it must
be possible to maintain wings-level flight within 15 degrees of
bank and to roll the airplane from a 30 degree bank in one
direction to a 30 degree bank in the other direction;

(ii) Reduce the airplane speed using pitch control at a
rate of approximately one knot per second until the pitch control
reaches the stop:; then, with the pitch control pulled back and
held against the stop, apply full rudder control in a manner to

promote spin entry for a period of seven seconds or through a 360
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degree heading change, whichever occurs first. If the 360 degree
heading change is reached first, it must have taken no fewer than
four seconds. This maneuver must be performed first with the
ailerons in the neutral position, and then with the ailerons
deflected opposite the direction of turn in the most adverse
manner. Power and airplane configuration must be set in
accordance with § 23.201(e) without change during the maneuver.
At the end of seven seconds or a 360 degree heading change, the
airplane must respond immediately and normally to primary flight
controls applied to regain coordinated, unstalled flight without
reversal of control effect and without exceeding the temporary
control forces specified by § 23.143(c):; and

(iii) Compliance with §§ 23.201 and 23.203 must be
demonstrated with the airplane in uncoordinated flight,
corresponding to one ball width displacement on a slip-skid
indicator, unless one ball width displacement cannot be obtained
with full rudder, in which case the demonstration must be with
full rudder applied.

(b) Utility category airplanes. A utility category

airplane must meet the requirements of paragraph (a) of this
section. 1In addition, the requirements of paragraph (c) of this
section and § 23.807(b) (7) must be met if approval for spinning
is requested.

(c) Acrobatic category airplanes. An acrobatic category

airplane must meet the spin requirements of paragraph (a) of this

section and § 23.807(b) (6). In addition, the following
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requirements must be met in each configuration for which approval
for spinning is requested:

(1) The airplane must recover from any point in a spin up
to and including six turns, or any greater number of turns for
which certification is requested, in not more than one and one-
half additional turns after initiation of the first control
action for recovery. However, beyond three turns, the spin may
be discontinued if spiral characteristics appear.

(2) The applicable airspeed limits and limit maneuvering
load factors must not be exceeded. For flaps-extended
configurations for which approval is requested, the flaps must
not be retracted during the recovery.

(3) It must be impossible to oﬁtain unrecoverable spins
with any use of the flight or engine power controls either at the
entry into or during the spin.

(4) There must be no characteristics during the spin (such
as excessive rates of rotation or extreme oscillatory motion)
that might prevent a successful recovery due to disorientation or

incapacitation of the pilot.

38. Section 23.233(a) is revised to read as follows:
§ 23.233 Directional stability and control.

(a) A 90 degree cross-component of wind velocity,
demonstrated to be safe for taxiing, takeoff, and landing must be

established and must be not less than 0.2 Vg.

* * * * *
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39. Section 23.235 is revised to read as follows:
§ 23.235 Operation on unpaved surfaces.

The airplane must be demonstrated to have satisfactory
characteristics and the shock-absorbing mechanism must not damage
the structure of the airplane when the airplane is taxied on the
roughest ground that may reasonably be expected in normal
operation and when takeoffs and landings are performed on unpaved
runways having the roughest surface that may reasonably be

expected in normal operation.

40. A new § 23.237 is added to read as follows:
§ 23.237 Operation on water.

A wave height, demonstrated to be safe for operation, and
any necessary water handling procedures for seaplanes and

amphibians must be established.

§ 23.253 {[Amended]

41. Section 23.253 is amended by removing paragraph (b) (1)
and by redesignating paragraphs (b) (2) and (b) (3) as paragraphs
(b) {1) and (b) (2), respectively.

42. Section 23.562(d) introductory paragaph is revised to
read as follows:

§ 23.562 Emergency landing dynamic conditions.

J % * * *
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(d) For all single-engine airplanes with a Vs of more than
61 knots at maximum weight, and those multiengine airplanes of
6,000 pounds or less maximum weight with a Vs, of more than 61

knots at maximum weight that do not comply with § 23.67(a) (1);

* * ¥ * *

43. Section 23.1325 is amended by revising paragraph (e),
by removing and reserving paragraph (f) to read as follows:
§ 23.1325 Static pressure system.

* * * * *

(e) Each static pressure system must be calibrated in
flight to determine the system error. The system error, in
indicated pressure altitude, at sea-level, with a stapdard
atmosphere, excluding instrument calibration error, may not
exceed + 30 feet per 100 knot speed for the appropriate
configuration in the speed range between 1.3 Vi, with flaps
extended, and 1.8 Vs with flaps retracted. However, the error
need not be less than 30 feet.

(f) [Reserved]

* v * * *

44. Section 23.1511 is amended by revising paragraphs
(a) (1) and (a) (2) to read as follows:
§ 23.1511 Flap extended speed.

(a) L 4 * *
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(1) Not less than the minimum value of V; allowed in
§ 23.345(b); and
(2) Not more than V; established under § 23.345(a), (c), and

(d).

45. Section 23.1521 is amended by revising paragraphs
(b) (5) and (e) to read as follows:
§ 23.1521 Powerplant limitations.
* * * * *

(b) * * >

(5) The maximum allowable cylinder head (as appLicable),
liquid coolant and oil temperatures.

* * * * *

(e) Ambient temperature. For all airplanes except

reciprocating engine-powered airplanes of 6,000 pounds or less
maximum weight, ambient temperature limitations (including
limitations for winterization installations if applicable) must
be established as the maximum ambient atmospheric temperature at
which compliance with the cooling provisions of §§ 23.1041

through 23.1047 is shown.

46. Section 23.1543(c) is added to read as follows:

§ 23.1543 1Instrument markings: general.

* * * * %
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{c} BAll related instruménts must be calibrated in

compatible units.

47. Section 23.1545 is amended by revising paragraphs
(b) (5) and (b) (6) to read as follows:

§ 23.1545 Airspeed indicator.
* * * * *

(b) * * *

(5) For reciprocating multiengine-powered airplanes of
6,000 pounds or less maximum weight, for the speed at which
compliance has been shown with § 23.69(b) relating to rate of
climb at maximum weight and at sea level, a blue radial line.

(6) For reciprocating multiengine-powered airplanes of
6,000 pounds or less maximum‘weight, for the maximum value of
minimum control speed, Vi, (one-engine-inoperative) determined

under § 23.149(b), a red radial line.

* * % * *

48. Section 23.1553 is revised to read as follows:
§ 23.1553 Fuel quantity indicator.
A red radial line must be marked on each indicator at the

calibrated zero reading, as specified in § 23.1337(b) (1).

49, Section 23.1555(e) (2) is revised to read as follows:

§ 23.1555 Control markings.

* * * * %
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(e} * * *
(2) Each emergency control must be red and must be marked

as to method of operation. No control other than an emergency

control, or a control that serves an emergency function in

addition to its other functions, shall be this color.

50. Section 23.1559 is revised to read as follows:
§ 23.1559 Operating limitations placard.

(a) There must be a placard in clear view of the pilot
stating--

(1) That the airplane must be operated in accordance with
the Airplane Flight Manual; and

(2) The certification category of the airplane to which the
placards apply.

(b} For airplanes certificated in more than one category,
there must be a placard in clear view of the pilot stating that
other limitations are contained in the Airplane Flight Manual.

(c) There must be a placard in clear view of the pilot that
specifies the kind of operations to which the operation of the
airplane is limited or from which it is prohibited under

§ 23.1525.

51. Section 23.1563(c) is added to read as follows:
§ 23.1563 Airspeed placards.

* * * * *
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(c) For reciprocating multiengine-powered airplanes of more
than 6,000 pounds maximum weight, and turbine engine-powered
airplanes, the maximum value of the minimum control speed, Ve,

(one-engine-inoperative) determined under § 23.149(b).

52. Section 23.1567(d) is added to read as follows:

§ 23.1567 Flight maneuver placard.
* * * * *

(d) For acrobatic category airplanes and utility category
airplanes approved for spinning, there must be a placard in clear
view of the pilot-- -

(1) Listing the control actions for recovery from spinning
maneuvers; and

(2) Stating that recovefy must be initiated when spiral
characteristics appear, or after not more than six turns or not
more than any greater number of turns for which the airplane has

been certificated.

53. Section 23.1581 is amended by adding new paragraphs
(a) (3) and (c), and by revising the introductory text of
paragraph (b) (2) and paragraph (d) to read as follows:
§ 23.1581 General.

(a) * * *

(3) Further information necessary to comply with the
relevant operating rules.

(b) * * *
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(2) The requirements of paragraph (b) (1) of this section do
not apply to reciprocating engine-powered airplanes of 6,000
pounds or less maximum weight,bif the following is met:

* * * * *

(c) The units used in the Airplane Flight Manual must be
the same as those marked on the appropriate instruments and
placards.

(d) All Airplane Flight Manual operational airspeeds,
unless otherwise specified, must be presented as indicated

airspeeds.

* & * k4 *

54. Section 23.1583 is ,amended by revising the introductory
text for the section, and paragraphs (a) (3) introductory text,
(a) (3) (1), (c)(3), (c)(4), (d), (e), (f), and (g); by
redesignating paragraphs (k), (1), and (m) as paragraphs (i),
(i), and (k), respectively, and revising them; and by adding new
paragraphs (c) (5), (c)(6), (1), (m), (n), (o), and (p) to read as
follows:

§ 23.1583 Operating limitations.

The Airplane Flight Manual must contain operating
limitations determined under part 23, including the following--

(a) * W * -

(3) In addition, for turbine powered commuter category

airplanes--
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(i) The maximum operating limit speed, Vy,/My, and a
statement that this speed must not be deliberately exceeded in
any regime of flight (climb, cruise or descent) unless a higher
speed is authorized for flight test or pilot training;

* * * * *

(c) * * *

(3) For normal, utility, and acrobatic category
reciprocating engine-powered airplanes of more than 6,000 pounds
maximum weight and for turbine engine-powered airplanes in the
normal, utility, and acrobatic category, performance operating
limitations as follows--

(i) The maximum takeoff weight for each airport altitude
and ambient temperature within the range selected by the
applicant at which the airplane complies.with the climb
requirements of § 23.63(c) (1).

(ii) The maximum landing weight for each airport altitude
and ambient temperature within the range selected by the
applicant at which the airplane complies with the climb
requirements of § 23.63(c) (2).

(4) For commuter category airplanes, the maximum takeoff
weight for each airport altitude and ambient temperature within
the range selected by the applicant at which-- |

(i) The airplane complies with the climb requirements of

§ 23.63(d) (1); and
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(ii) The accelerate-stop distance determined under § 23.55
is equal to the available runway length plus the length of any
stopway, if utilized; and either:

(iii) The takeoff distance determined under § 23.59(a) is
equal to the available runway length; or

(iv) At the option of the applicant, the takeoff distance
determined under § 23.?9(a) is equal to the available runway
length plus the length of any clearway and the takeoff run
determined under § 23.59(b) is equal to the available runway
length.

(5) For commuter category airplanes, the maximum landing
weight for each airport altitude within the range selected by the
applicant at which--

(i) The airplane complies with the climb requirements of
§ 23.63(d) (2) for ambient temperatures within the range selected
by the applicant; and

(ii) The land