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DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration

14 CFR Part 25

[Docket No. 24344; Amendment No. 25-721

RIN 212Q-AA47

Special Review: Transport Category
Airplane Airworthiness Standards

AGENCY: Federal Aviation
Administration. Transportation.
ACTION: Final rule.

SUMMARY: These amendments to the
Federal Aviation Regulations [FAR)
update the standards for type
certification of transport category
airplanes for clarity and accuracy. and
ensure that the standards are
appropriate and practicable for the
smaller transport category airplanes
common to regional air canier
operation.
EFFECTIVE DATE: August 20, 1990.
FOR FURTHER INFORMATION CONTACT:
Cary L. Killion, Manager, Regulations
Branch [ANM-114), Transport
Standards Staff, Transport Airplane
Directorate. Aircraft Certification
Service, FAA Northwest Mountain
Region, 17900 Pacific Highway South, C
68966, Seattle, Washington 98168;
telephone I2oa) 431-2112.
SUPPLEMENTARY INFORMATION:

Background

These amendments are based on
Notice of Proposed Rulemaking (NPRM)
84-21 which was published in the

-Federal Register on December 3, 1984.
[49 FR 47358). The notice was based on
8 review of part 25 which was originally
initiated to ensure that the type
certification standards contained in that
part remain appropriate and practicable
for the smaller transport category
airplanes. After the review was begUIlt
the scope was expanded to include
relieving the regulatory burden
wherever possible without
compromising the existing standards
and to update part Z5 for clarity and
accuracy. As noted in the notice.
relatively few changes were found to be
warranted with respect to type
certification of the smaller transport
category airplanes or relieving the
regulatory burden. Consequently,
updating part 25 for clarity Bnd accuracy
became the dominant reason for the
changes proposed in the notice.

Interested persons have been given an
opportunity to participate in this
rulemaking and due consideration has
been given to all matters presented. The
proposals and comments are discussed

below. Substantive changes and
changes of an editorial nature have been
made to the proposed rules based on
"relevant comments received and further
review within the FAA. Since the time
Notice 84-21 was prepared, the
following amendments to part Z5 have
been adopted: .
25-58 (49 FR 43182; October 26, 1964) Floor

Proximity Emergency Escape Path Marking.
25-59 (49 FR 43188; October 28, 1984)

Flammability Requirement for Aircraft
Cushions.

21Hi0 (51 FR 18236; May 18, 1986)
Airworthiness Standards; Fire Protection
Requirements for Cargo or Baggage
Compartments.

25-111 (51 FR 28206; July 21, 1988) Improved
Flammability Standards for Materials Used
in the Interiors of Transport Category
Airplane Cabins.

25--a2 (52 FR 43152; November 9. 1987)
Standards for Approval of an Automatic
Takeoff Thrust Control System (ATTCS).

2s-<;3 (53 FR 16360; May 8. 1988) Standard.
Governing the Noise Certification of
Aircraft.

25-64 (53 FR 17640; May 17. 1988) lmproved
Seat Safety Standards.

21Hi5 (53 FR 26134; July 11, 1988) Cockpit
Voice Recorder (CVR) and Flight
Recorders.

2!Hl8 (53 FR 32564; August 25, 1988) Improved
Flammability Standards for Materials Used
in the Interiors of Transport Category
Airplane Cabins.

21Hi7 (54 FR 26688; June 23, 1989) Location of
Passenger Emergency Exits in Transport
Category Airplanes.

25-68 (54 FR 34284; August 18, 1989) Revision
of General Operating and Flight Rules.

21Hi9 (54 FR 40352; September 29, 1989)
Design Standards for Fuel Tank Access
Covers.

25-70 (54 FR 43922; October 27, 1989)
Independent Power Source for Public
Address System in Transport Category
Airplanes,

A number of editorial changes have
been made for compatibility with the
texl of these recently adopted
amendments. Except for these editorial
changes and other minor editorial and
clarifying changes and the substantive
changes discussed below. these
amendments and the reasons therefore
are the same as those contained in
Notice 84-21.

Discussion of Comments

General

A number of commenters suggest
further changes that go beyond the
scope of the notice. Because interested
persons have not been given the
opportunity to comment on these further
changes, they can not be considered at
this time. Those that are deemed to have
merit will, however, be considered for
future rulemaking proposals.

Two commenters express
disappointment that the proposed

changes would not result in significant
relief in the type cer~ificationof smaller
transport category airplanes. As noted
in the preamble to the notice. no change
considered to adversely affect the level
of safety of any transport category
airplane was proposed. Further changes
were considered: however. they were
not proposed because it was considered
that they would have adversely affected
the level of safety of certain transport
category airplanes. One commenter
requests that the FAA reopen the
comment period, alleging that the
explanations contained in this NPRM
misinformed its members as to the
effects of the proposals. The commenter
further alleges that many of the
proposals would impose substantial new
criteria on manufacturers which would
ultimately be borne by the airlines who
buy the airplanes. The commenter fails,
however, to cite specific examples. The
FAA does not agree with the
commenter; the explanations do
accurately reflect the intent of the
proposals. Reopening the comment
period is. therefore, not considered
justified.

The notice contained numerous
printing errors that were noted by
commenters. These errors have been
corrected accordingly.

Comments on specific proposals. The
following discussion corresponds to
like-numbered proposals contained in
the notice.

Proposoll. Section 25.2 would be
amended for clarity. Two commenters
believe that the reference to § 25.721(d)
in proposed § 25.2[a)(l) is in error
because § 25.721[d) does not currently
exist. Proposed § 25.2 is correct because
the reference is to paragraph [d) of the
rules in effect on Octoher 24, 1967,
lather than to current rules. Except for
certain editorial changes resulting from
the recent adoption of Amendment 25
67. § 25.2 is amended as proposed.

Proposal 2. Two commenters agree
with the proposed deletion of § 25.21(b).
These commenters also agree with the
proposed new wording of § 25.21(d) and
remind the FAA that they have offered
extensive comments on this same
subject in regard to Advisory Circular
(AC) 25-7, Flight Test Guide for
Certification of Transport Category
Airplanes.

Another commenter states deletion of
I 25.21(h) in itself is not ohjectionable,
but expresses concern about the FAA
explanation given Jor this change. The
commenter's concern is that the
explanation "seems to ind~c8te that the
FAA's philosophy is such that testing
done at forward center of gravity (e.g.)
stalling speeds is sufficient for
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certification," and "that § 25.21(bJ
unnecessarily requires the testing of
airplanes 11 " • to be based on the
rearward e.g. stalling speeds," It appears
by the commenter's remarks that there
is confusion about testing of an airplane
at forward and aft c.g. with the trim
speed and possible speed range criteria
for these tests. There is no Intent to
change the requirement of § 25.21(a) to
show that all flight requirements can be
met at each appropriate combination of
weight and e.g. within the range of
loading conditions for which
certification is requested.

One commenter states an objection to
the proposal on tbe grounds that it
would remove pro'\lisions to simplify
flight testing. He also states that it
remo\'es the option to reduce flight
testing by accepting performance
penalties. and removes a well
established system of tolerances for
flight testing. The FAA does not agree.
The removal of a requirement that could
force duplicate stall-speed and flying
qualities testing is, in itself, considered a
simplification. Removal of § 25.21[b)
leaves only one stall speed (the forward
e.g. stall speed) to serve as the reference
basis for trim and speed range factors
that are flown at speeds down to 110
percent of the stalling speed.

No other comments concerning this
proposal were received. Section 25.21 is,
therefore, adopted as proposed.

Proposal 3. The sole commenter
agrees with this proposal. Section
25.29(a)(3](iii) is, therefore, revised to
refer to "" " • fluids intended for
injection in the engine," as proposed.

Proposal 4. One commenter agrees
with the proposal to amend § 25.33 to
include terminology appropriate for
turbopropeller engines, and to clarify the
wind conditions.

Another commenter notes a
typographical error inthe thlrd line of
§ 25.33(c)(3). The word "power" has
been changed to "powered" accordingly.

One commenter objects to insertion of
the words "or maximum takeoff torque
limit for turbopropeller engine powered
airplanes" in § 25.33(c)(3J. The
commenter asserts that the propeller
flight fine (low) pitch stop setting on
turbine engine powered airplanes
normally is such that an increase in
propeller speed during a go-around is
not necessary. The commenter further
states that the previous version of this
requirement originated during the era of
reciprocating-engined airplanes and was
not applied to turbine~engined airplanes
when I 25.101 and subsequent sections
were introduced. In addition, the
commenter states that it would be
difficult, in practice. to ensure
symmetrical propeller speed for a multi~

engined airplane under this requirement.
The FAA does not agree with the
comrnenter since the basic purpose of
§ 25.33 is to limit the maximum propeller
speed at maximum power with the
governor inoperative. It has no bearing
on the propelJer/govemor rigging or
matching the engine/propeller
combination in normal operational
situations. Contrary to the commenter's
assertion, this regulation has been
applied to turbine-engine powered .
airplanes, and the proposed change
reflects accepted practice. The adoption
of § 25.101 is not relevant, as it refers to
airplane performance determinations.
not to propeller speed and pilch limits.

Another commenter objects to the "no
wind" condition of § 25.33(c)(2). saying
that the requirement would severely
limit weather conditions under which
flight testing could be conducted. The .
ccmmenter reconunends that the test be
conducted in as much as 5 knots of
wind. The FAA does not concur with
allowing a tolerance on wind, such as
that proposed, because the results of the
test could be adversely affected. It
should be noted. however, that "no
wind" would not mean that testing could
only be conducted when there is DO

wind blowing. As has been past
practice, test data obtained under
limited wind conditions could be
corrected to "no wind" conditions.

The commenter also states that
experience bas shown that the definition
of propeller pilch limits is not
significantly affected by using the
maximum engine values available on
the day of the test, as required by
proposed § 25.33(c)(3J. The commenter
states tbat the proposal. which would
require testing at maximum torque.
implies that test conditions must include
very low temperatures and/or very low
altitudes. The cornmenter does not
believe that the FAA intended to impose
such limitations on testing or to impose
the burden of finding such test
conditions and suggests an alternative
to the proposal. The FAA agrees with
the commenter in that rewriting this
paragraph was intended to specify the
amount of power to be applied to the
propeller, and testing under a wide
variety of conditions was not intended.
The objective of the proposal is to
define the maximum torque limit.
Consequently, there ,....·ould be no
requirement to perform the testing in
cold air or at very low altitudes. Rather,
the testing should be performed in
ambient conditions where the maximum
torque limit can be obtained without
exceeding other engine limits. Maximum
torque does not occur a8 a point
condition but is a function of a range of
temperature and altitude combinations..

When ambient conditions preclude
obtaining maximum torque without
exceeding other engine limits, the other
limits are sometimes exceeded for test
purposes with the concurrence of the
engine manufacturer.

There were no other comments
concerning this proposal. Except for
correcting the above noted
typographical error, § 25.33 is adopted
as proposed.

ProposalS. The sole commenter
agrees with this proposal. Section 25.111
is, therefore, amended to correct an
editorial error as proposed.

Proposo/6. As proposed, § 25.121
would be amended to clarify the intent
of the section and to reflect actual
certification practice. One commenter
suggests 8 change to the proposal to
incorporate a requirement to account for
turbopropeller operation that assumes
the propeller to be in the position it
takes a,utomatically. The commenter
states that this change should also be
applied to § 25.121(a)(1J. The commenter
assumes the word "automatic" refers to
an airPlane system that produces an
automatic function. such as autofeather.
In the context of this section, the word
"automatic" means without crew action,
since the propeller pitch may
automatically change from a takeoff to a
windmill pitch (but not a feather
position) because of the engine failure,
aerodynamics, and the related
hydromechanical operation of the
propeller pitch control system.

The commenter also suggests that the
FAA proposal should be changed to
require consideration of a lesser power
or thrust if the thrust reduction is due to
the expiration of takeoff augmented
power or thrust. This suggestion is
consistent with the intent of the
proposal. but it would not allow for
other conditions that may cause
significant power or thrust reductions.
Two commenters state that the normal
eltitude/thrust lapse rate of turbine
engines at fixed revolutions per minute
(rpm) and ambient temperature is
approximately 1.4 percent per 1000 feet.
In the opinion of those commenters, the
-0.5 percent thrust change criterion is
inappropriate since it would seem to
require consideration of normal thrust
lapse with altitude, which as stated in
the FAA explanation, is not the intent or
the proposal. The FAA policy
concerning acceptable means of
compliance with § 25.121(b)(1) Is stated
in AC 25-7. A rule change is. therefore.
not needed for that purpose. The
proposal is. therefore. withdrawn.

Proposal 7. Two commenters favor the
proposal to amend § 25.125(a)(2) to
substitute the word "stabilized" for
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"steady gliding." They state that in their
view. however, the amendment does not
go far enough toward the real need.
which is a fundamental reappraisal of
the existing requirement for determining
landing distances. The lack of a atated.
operationally realistic. approach path
angle is cited as an example. The FAA
recognizes that there is interest in
reevaluating the IBflding regulations and
changes of this nature to the existing
regulations have been discussed in the.
past. Such changes, would, however, be
beyond the scope of the notice and
could not be considered at this time. It is
noted that AC 25-7 contains policy
information, including approach path
angles that are acceptable to the FAA.

Another commenter agrees with the
proposed word change. but suggests an
additional change to include specific
approach path angles that would be a
function of the short takeoff and landing
characteristics qf the airplane. A chaD8e
of this nature could not be considered at
this time because it too would be
beyond the scope of this notice. It
should be noted that a definition of
short takeoff and landing characteristics
would be required before this suggestion
could be adopted. This would require
consideration of many factors that
would result in a long-term rulemaking
process. Section 25.125 is, therefore,
adopted as proposed.

Proposol8. As proposed. the wording
of § 25.147(aJ would reflect the intent of
the rule more accurately and would
conform to actual type design
certification practice. Three commenters
note a typographical error in that
proposed § 25.147(a] refers to yaw into
the inoperative engine. As noted in the
explanation for Proposals, the intent of
§ 25.147(a) is to "ensure that some
directional control toward the operative
engine remains." The intention is to
require yaw into the operative engine.
This typographical error has been
corrected in the final rnle.

Two commenters state that reference
to e.g. position appears in at least 12
separate places in part 25, subpart B.
They suggest that a single all-inclusive
statement would be preferable. The
FAA will consider this suggestion for
possible incorporation in a future
revision to part 25.

One commenter auggesls that the FAA
refer to I 25.147 of Joint Airworthiness
Requiremenls-25 UAR-25] for guidance.
(Joint Airworthiness Requirements-25 is
a document developed jointly and
accepted by the airworthtness
authorities of vanous European
countries for type certification of large
airplanes. Joint Airworthiness
Requirements-25 is based on par125 of
the FAR; however, there are differences

in the requirements of the two
documents. Those differences are
specified in JAR-25.] The FAA did
consider I 25.147 of JAR-25 in making
this proposal; however, the resulting
proposal more closely reflects the FAA
intent regarding this requirement.

One commenter states that the
requirement should be for "wings
approximately level" rather than "wings
level," since there are no indicated
tolerances on the latter. The FAA
recognizes that literal compliance with a
requirement to hold the wings
absolutely level would be a most
difficult task. The FAA intent in this test
requirement is to hold the airplane in the
most wings-level flight possible. It is not
considered necessary or desirable to
introduce a "relaxation factor" by
adding "approximately." The policy
material contained in AC 25-7
recognizes that wings cannot be held
exactly level; however, the regulation
encourages the most wings-level flight
possible.

No other comments concerning this
proposal were received. Except for
correction of the above noted
typographical error, I 25.147 is amended
as proposed.

Proposal9. As proposed, changes
would be made to l 25.149 to clarify the
actual intent of the rule. One commenter
suggests deleting the words "maintain"
and "of' in § 25.149(b) to avoid
misinterpretation. The FAA does not
consider "maintain control" like~y to be
misinterpreted, nor that "control" would
provide any improvement in that regard.

The same commenter recommends
that existing I 25.149(e] be rewritten to
delete the words ''recover,'' "of," and
the parenthetical statement "without the
use of nose-wheel steering." The
commenter states that the proposal as
written could be interpreted to mean
that the demonstration would always be
required on a critical nmway surface,
eliminating the alternative of
demonstrating on a dry runway with
nose-wheel rudder pedal steering
inoperative. In addition, the commenter
states there is no accepted definition of
critical runway surface. The FAA agrees
with the commenter'. statement
regarding the nmway condition, but
believes that clarification on the use of
controls will resolve this concern. The
rule has been rewritten to clarify these
points.

The same commenter also proposes a
revision to § 25.173. While this would be
beyond the scope of the notice. th~ FAA
will take the suggestion under
advisement for possible future
rulemaking action.

Two commentel"B suggest that VyC

should be the generic term, and that the

term VMeA should be used to describe
the condition when airborne after
takeoff. The FAA will also take these
suggestions under advisement for
possible future rulemaking action.

The same two commenters state there
is no reason to disallow use of lateral
control in VMCC demonstrations. The
FAA position to allow lateral control
only to the extent of keeping the wings
level is intended to prevent the use of
arbitrary and unnatural pilot inputs,
which could produce results that are
misrepresentative and unconservative.

Five commenters question the
proposed wording of § 25.149(e] with
regard to the runway surface, saying
that a critical runway surface is not
defined. As staled above. the FAA
agrees, and the current prohibition on
the use of nose·wheel steering has been
retained.

One commenter states that the word
"recover" should be retained in § 25.149
(b), (f), and (g). The FAA does not agree.
The word "recover" is removed because
it incorrectly implies that the airplane
would be allowed to go out of control
before corrective action is taken. Two
commenters question the statement in
the explanation that the term "sideslip"
would be used in lieu of "yaw:' This
was merely an inadvertent statement
tbat did not reflect the final proposal.

Except as noted above. § 25.149 is
amended as proposed.

Proposal 10. As proposed, § 25.177
would be revised to eliminate the
requirement for testing that has been
found to be unnecessary. It is
considered unnecessary to define
directional and lateral stability
parameters a8 separate entities to
determine whether an airplane has
satisfactory directional-lateral stability.
One commenter suggests deleting the
words ". • • provide positive stability
and • • • .. in the first sentence of
§ 25.177{c) because the proposed
language infers that the control
movements produce positive stability.
The FAA agrees. and the proposal has
been amended accordingly. This
commenter also notes that most
airplanes are aileron·controllimited and
will reach the lateral control stops prior
to the application of maximum rudder.
The commenter notes, therefore, that the
proposed rule, as written, would impose
a control power requiremenL The FAA
does not concur. There is no intent to
Impose an additional burden. The FAA
considers that the proposed regulation is
sufficient to preclude misunderstanding
in this regard.

One commenter objects to the
proposed use of "positive" instead of
"not negative" as contained in the
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present rule. This oommenter's .concern
is addressed by the change described
above.

Two tommenters state that the 180
pOWld rudder pedal force should be
changed to 150 pOWlds. One states that
the FAA inadvertently referred to the
wrong force limit,.and the other states
that it should be Changed to be
consistent with the requirement of
§ 25.143(c). The FAA does not agree.
The force limit in § 25.143(c) is 150
pounds because the intent of that
section is to show that the airplane is
safely controllable and maneuverable
during certain probable operating
conditions by 8 pilot who is capable of
applying only 150 pounds of force to the
rudder pedals. In § 25.177(c), the force
limit i~ 180 pounds to demonstrate that
the airplane remains stable if 8 stronger
pilot applies up to 180 pounds of rudder
pedal force.

Two commenters suggest a change to
th" proposal because the langnage infers
that the control movements produce
positive stability. The change described
above 'Should 'satisfy these commenters'
concern.

The same two 'COmmenters 'also
discuss the propos'al and its meaning in
considerable detail. The commenlers
suggest that interpretive material should
be incorporated into AC 25-7.The FAA
will consider this suggestion for a future
revision of the AC.

The same two commenters suggest
transposing V'PC/Mpc and VVO!MMO in
§ 25.177(d). The 'FAA agr""s, as 'this
would correspond to the sequence in
which these 'Speeds occur.

As amended, § 25.177 no longer
relates to directional andlaleral
stability parameters as separate entities.

_ Accordingly, the "ectiim title has been
changed to 'Staticlateral-directional
stability."

Except as noted abo.... § 25.177 is
alIlfmded "s proposed.

ProposalJJ. Two commenters <concur
with the proposal to amend 125.161 (aJ
and (bJ by removing the words "stalling
speed" and inserting "1.2 V." -in their
place. They do not. however, share the
FAA view that flying qualities between
stalling speed and 1.2 V. arerovered in
§ § 25.143 find 25.203. The commenters
suggest that intef:pretive .material should
be added to AC 25-7. Tb" FAA will
consider ,this suggestion for a future
revision of the AC.

One cornmenter is opposed to the
pro,posal because, accorrlins to the .
commenter,.it would -essentially extend
the stalling characteristics outto 1.2 V,
The FAA does not agree. If dynamic
stability is salisfacl<>ry at 1.2 V. it
probably would.not dele;;or<lte to:the
ex'lent 'Of baing described as "stall onset

characteristics" im.med.i.ately below 1.2
V•.Dynamic V"e. and stall
demonstraA.on tests would uncover
undesirable d}'namic features. These
tests include stalls limited by changes in
pitch. roll. abrupt change in control
motion, or aerodynamic warning of a
magnitude Bnd severity to deter further
Sj>l!ed reduction.

No other comments concerning this
proposal were received. Section 25.181
is, therefore. amended as proposed.

Proposal 12. One commenter is
opposed to the proposal to remove
1.25.205 which requires demonstration
.of stall recovery from .. pilot-induced
sideslip with asynunetrical thrust and
resultant large control-deflections. The
commenter does not agree with the FAA
explanation that this is an unrealistic
test. The commenter makes a
comparison between the flight test
environmeht, where the ev-ents are
caused by deliberate actions, and in·
service flight where events that.result in
a critical maneuver must be immediately
recognired and corracted by the pilot.
The FAA agrees wi th the commenter's
statement. The arguments presented.
however, ,do notindicate that the
conditions required by the current
regulation are applicable to the scenario
the conimenter creates. Although not an
ainvorthiness r.equirement per se, except
via interpretation lof § 25.143. a
"tameness maneuver" is conducted
ducing flight testing, by delaying
recovery from an engine cut<8t takeoff
power and takeoff speed. Although not a
stall. ,this maneuver, plus VMC testing,
provides a more realistic test of Budden
engine·out controllabiHty than the
current requirement for moderate
asymmetry stalls.

Two commenters favor.the proposal.
An argument presented as justification
for this pr.Qposal by one commenter.
which is worthy of noting here. is as
follows: "The requirement to
demonstrate stalls with the critical
eI18ine inoperative is restricted to the
en-route configuration and to a level or
power asymmetry with which the
airplane is controllable with wings level
at the stalling speed. As a resul~ the
power on the operating engines at the
stail is normally faillly low. and thus
neither the oonfIgW1ation nor the power
setting are representative of the
conditions most likely to accompany an
inadvertent stall in service. R-ed.uction of
the power of the Dperating engines
during the l'ecovery js a180 pemtitied.
and it is questionable whether such
action would be ,taken promptly in the
case of an madVlertent 6tall in "Service.
Ex,j>l!r.ience shows that "tails with
significant power asymmetry can result
in a spin; <evren 'on aillplanes which are

certificated to the present requirement.
It is thus apparent that the requirement
for demonstrating one--engine
inoperative staUs is not effective in
ensuring that inadvertent staUs in
service with one engine inoperative will
have satisfactory characteristics or be
recoverable.

''Despite the ineffectiveness I()f the
present requirement as a means of
ensuring ainvortbiness, the accident
record does not show that modem
transport category airplanes suffer a
loss of .airw.orthineiS as a result of
substandard stalling qualities with
asymmetric power. It is considered that
sufficient protection agains't the hazard
of slalling with one-engine-inoperative
is provided by the one-engine
inoperative performance requirements
and operating speed margins, coupled
with the requirements for determination
ofVMC and demons'tTatlan of stalling
characteristics with symmetric power."
The FAA concurs with this comment.
Section 25.205 is, tberefore, removed as
proposed.

Proposo!13. As proposed. § 25.251\")
would be revised to 'require B.

determination of the positive
maneuvering load factors at which the
onset of perceptible 'buffeting occurs
only for faster airplanes or those which
operate at higher altitudes. Two
commenters support the proposal;
however. they believe thai il would be
more appropriate to express the speed
discriminant in terms of an appropriate
operational value !e.g., Mldol ratherthan
Mo which 1S a design value. i'he FAA
does not concur because this would be
the basis for deciding whether a test will
be conducted ratber than determining an
in-service operational limit.
Furthermore. M"" might not be
estahlished at the time this
determination is made. Section 25.2511s.
therefore, amended as proposed.

Proposal14. One cammentel' states
that the proposal to revise § 25.253[a)(3)
to clarify the intent of the term "control
reversal" should be withdraWI1 because
it would require a stable slope of the
elevator control force to VOF/Mo.,
whereas the present rule permits
reversal of the stick force gradient from
V",/M..: to VDP/MJW- The FAA does not
agree. The intent of <the proposal is
solely to clarify the term "control
reversal" and not to impose more
stringent requirements.

Two oommenters support the intent of
the proposal and .suggest an 'editing
change toachie~ further clarification.
The FAA agrees and has adopted the
commenters' suggestion acoordingly..

Except as noted above. § -25.253 is
amended 85 propased.
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ProposOl15. As proposed, § 25.307 (bJ
and (c) would be removed because they
contain only redundant references to
§ § 25.571. 25.573 and 25.601. One
commenler suggests that the proposed
removal of paragraph 25.307(cJ would
create the impression that an analysis
conforming to paragraph 25.307(aJ would
be acceptable for control surfaces which
must always be tested iil accordance
",;th § 25.561. The FAA does not concur
that removing this redundancy wOltld
create such an erroneous impression.
Section 25.307 is, therefore. amended as
proposed.

Proposal 16. No comments within the
scope of the notice were received.
Section 25.331 is, therefore. amended as
proposed to correct existing editorial
errors.

One commenter erroneously believes
that A, and A. should be at VA passing
through Point A because VA is defined in
§ 25.33S[c) as not less than V" N. The
maneuvering envelope was revised in
part 4b of the Civil Air Regulations
(CAR) (the predecessor of part 25 of the
FAR) in 1962 to reflect the actual CN

MAX curve. The calculation of VA = V51

N assumes a constant value of Cs M..-'\){
from VS1 to VA' The actual CN MAX
usually varies due to compressibility
effects. Point A is the intersection of the
actual eN MAX curve wi th the
maneuvering load factor line. Points AI
and A. are. therefore, correctly defined
in § 25.333.

Proposal 17. No comments concerning
this proposal were received. therefore,
§ 25.341 is amended as proposed to
correct existing editorial errors. Since
the time Notice 84-21 was issued. two
additional typographical errors have
been noted in some printings of
§ 25.341(b)(3). In some printings. the
nwnerator of the formula for the gust
alleviation factor contains the lower
Greek letter "mu" with the subscript lin"
in lieu of the correct subscript "g." The
denominator of the formula correctly
contains "mu" with the subscript "g." In
the formula for airplane mass ratio, the
airplane mass ratio is incorrectly
defined as "g." The correct definition is
the Greek letter "mu" with the subscript
"g." Section 25.341 is also amended to
correct these printing errors as well.

Proposal 18. No comments concerning
this proposal were received; therefore.
§ 25.345 is amended as proposed.

Proposal 19. One commenter supports
the correction of § 25.361 to ensure
application of the limit engine torque
factor of 1.25 to the takeoff power
condition as well as to the maximum
continuous power condition. The
commenter is. however. concerned that
the application of this factor in
combination with the 1.6 propeller

malfunction factor of ~ 25.361(a)(3)
would constitute a double failure. The
FAA does not agree. The 1.25 factor is
intended to account for expected
torsional excursions and is. therefore•.
considered as a limit torque factor. The
overall factor for the propeller
malfunction is the product of the 1.Z5
factor and the 1.6 factor. which results in
an overall factor of 2.0. This 2.0 factor is
the worst case dynamic amplification
factor to be used in the absence of B

rational enalysis of the propeller
malfunction condition. Part 4b of the
CAR. the predecessor of part 25.
originally specified a factor of 2.0 for the
propeller malfunction condition;
however. this was later reduced to 1.6 to
give an overall load factor. of 2.0 when
both factors are applied simultaneously.
Another commenter suggests that the
propeller malfunction condition should
be considered as an ultimate condition.
The FAA does not agree. From its initial
inception as a special condition and
subsequent adoption in part 4b of the
CAR. this condition has been considered
to be a limit design condition. It is an
attempt to account for an actual load
condition that can be expected to occur
at the time of failure and is not
analogous to maneuver and gust load
conditions where the probability of
obtaining the limit design load after the
failure is unlikely. In the case of
propeller malfunction where the loads
result from the failure condition itself. a
design margin is essential. Although it is
true that the 1.6 factor may be
conservative. it is a simplified load
condition which may be used in lieu of a
rational analysis. Section 25.361 is,
therefore. amended as proposed.

Proposals 20 and 21. No comments
concerning these proposals were
received; therefore. ~ § 25.365 and 25.373
are amended for clarity as proposed.

Proposal22. One commenter generally
supports the replacement of the words
"rugged system" in ~ 25.395 with the
requirement to meet the minimum pilot
effort forces of § 25.397(c). No other
conunents concerning this proposal
were received. Section 25.395 is.
therefore. amended as proposed.

Proposa123. As proposed. an editorial
error in Footnote 3 of ~ 25.397 would be
corrected. No comments concerning the
proposed correction were received:
however. two commenters believe tnat
the referenced footnote should be 1. not
3. This discrepancy is due to the fact
that the footnote in question has been
identified as 1 in some printings of part
25 and as 3 in others. Regardless of
which printing is used. the footnote
should read, '"The unsymmetrical forces
must be applied at one of the normal
handgrip points on the periphery of the

control wheel," and § 25.397 is corrected
accordingly.

Proposal 24. No comments were
received concerning the proposal to
reidentify the control surface area aft of
the hinge line as 5s and apd the
parenthetical definition of W /5 in
§ 25.415. Several commenters did,
however, note that the fonnula in the
equation should have read "H=KcSsq."
This printing error has been corrected.
and § 25.415 is amended accordingly.

Proposo125. As proposed. § 25.459
would be amended to specifically refer
to slats, as well as to slots and spoilers.
in order to ensure that slats are not
overlooked in determining compliance
with this section. One commenter does
not believe that this section would be
improved by giving an "exhaustive" list
of examples of special devices using
aerod~rnamic surfaces. The FAA does
not concur. The inclusjon of "slots. slats,
and spoilers" is considered to clarify the
intent of the rule. There were no other
comments y.'ithin the scope of the notice.
Section 25.459 is, therefore, amended as
proposed.

Proposa/28. Section 25.563 merely
cross-references § 25.801{e) and would
be removed for simplicity. One
commenter believes that it is useful to
retain § 25.563 even though it does serve
only as a reference to § 25.801(e). The
FAA concurs that this reference, which
is located in Subchapter G-Structure.
may be useful as § 25.801(eJ requires a
loads evaluation and is contained in
Subchapter D-Design and Construction
which does not generally contain loads
evaluation criteria. The proposed
removal of § 25.563 is. therefore,
withdrawn.

Proposa127. One conunenter objects
to the proposed deletion of the
parenthetical expression "fail-safe"
from the heading of ~ 25.571(b) because
it would imply that compliance with the
damage-tolerance requirements of that
section, when combined with inspection
provisions, does not result in a fail-safe
structure. Fail-safe and damage
tolerance are not synonymous terms.
Fail-safe generally means a design such
that the airplane can survive the failure
of an element of a system or, in some
instances one or more entire systems.
without catastrophic consequences. Fail
safe. as applied to structures prior to
Amendment 25-45. meant complete
element failure or obvious partial failure
of large panels. It was assumed that a
complete element failure or partial
failure would be obvious during a
general area inspection and would be
corrected within a very short time. The
probability of detecting damage during
routine inspections before it could
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progress to catastrophic limits was very
high. Uamage-tolaance. on the other
hand. does not require conaideration .of
complete element failures or obvious
partial failures. although fail-safe
fealures may be included in structure
tha t is designed to damage-tolerance
requirements. Apart may be designed to
meet the damage-tolerance requirements
of § 25.57l(b) even though cracks may
develop.in that parL In order to ensure
that such cracks are detected before
they grow to critical length.. damage
tolerance requires an inspection
program tailored to the crack
progr.essioD characteristics of the
particular part when subjected to the
loading speclrum expected in service.
Damsge-tGlerance places a much higher
emphasis on these inspections to detect
cracks before they progress to unsafe
limits. whereas fail-safe allows the
cracks to grow to obvious and easily
detected dimensions. Deletion of the
term "fail-safe" from the heading of
§ 25.571(bj is. therefore, considered
appropriate.

One comnienter is concerned that the
proposed requirement of § 25.571{ej
concerning a bird strike at "Yc at sea
level" in lieu of "likely operational
speeds up to 8.000 Ieet" would not be
conservative far airplanes for which B

variation oIVe versus altitude with a
low value at sea level is defined. The
FAA concurs tha t the proposed change
would be unconservative far some
airplanes which have a rapidly
increasing V e with altitude between sea
level and 8.ooo1eet The amended
§ 25.571(eJ, thereIore. specifies impact
with a 4-pound bird at Y, up to 8.000
feeL

One commenter believes that it would
be more app1'opriate and consistent wi th
previous compliance findings 10 replace
"V-c" with "V-0 at.sea level~' and that
this would a..ure thatepplicants may
select and establish slower speeds BI

limitations at those altitudes where the
airplane Is considered more vulner<ib1e
to bird strikes. The commenter believes
that this would confirm that V, should
be a single value ..function for use in
basic loads determination. This
commenl goes beyond the BCOpe of the
notice; hnwever. the FAA notes thet the
bird strike requirements of
§§ 25.571(e)(1125..631 and 25.775 are
structural requirements. V_ is an
operating speed cather than a structural
design speed and is. therefore. not
appropriale for structural design.

One commenter suggests that 125.031
should be deleted asll would be
unnecessary in wew of the proposed
change lo.§ Z5.571(e}(11 and would awse
confllctinalnlerprelalions e. to which

section would apply. This comment goes
beyond the scope uf the notice:
however, the FAA Doles -that the .section
should not cause any confusion because
the former section requires
consideration uf an &-pound bird while
the lalIer coooerns a 4-pooWl bird.

Two comnienters are concerned about
the proposal to require ""aluati"" nf the
PowerSpectral Density {PSD) gust loads
on the damaged structure. "1'b"Y mle
that such analyses are not applicable to
short time failure situations and would
be costly. The PSD load level is
determined usina a frequency nf
exceedance nfonce per SO.llOO flight
hours. This isnot considered frequent,
but is on the order of freqnency
associated with otherlimit load
conditions used in the damage-tolerance
analysis. The FAA believes that certain
types of stroctur8S, especially truss
types, will experience significant
changes in sJifIness with failed
elements. Thi, may allow coalescence. of
modai response 4n the frequency regime
which can result in a significant
increase in loads. One :cGmmenter
estimated that this would ..,snit in
apJ'roxlmately $300.000 in additional
costs to type 'Certifieate a new design
transport .category airplane; however,
the commen'ter presented no data 'to
support this estimation. Because no
supporting data was presented, § 25.571
is amended 88 proposed in this regard.

No comments concerning other
proposed changes to § 25.571 were
received. Except 8S noted above,
§ 25.571 Is amended as preJ'osed.

Proposols 28 ond 29, The probability
bases contained in MlL-HDBK-5 for
establishing materials strength
allowables are currently incorporated
by reference in § § 25.613 and 25.615. AJJ
proposed, § 25.613 would be changed to
state these bases explicitly. and the
nonredundant portion of § 25.615 would
be transferred to § 25.613. One
commenler suggests thal.§ § 25.613 and
25.615 should provide two different
approaches to establishing allowables.
with § 25.615 anowing a simplified
approach. The FAA does not agree.
Section 25.613 requires the use of design
values established on a probability
basis so that the probability of materials
being understrenath is extremely
remole. Section 25.615 provides for the
use of desjgn values from ~HDBl<-.5

which have already been established on
probahility bases. Under {he proposed
amendment. § 25.613 would be
consolidated with aom.e Df the criteria
from § 25.615. The renutinina portions of
§ 25.015 would seno<l only to .provide ..n
acceptable means of<JOInpliance-and
would be deleted. ",ccOl'ilingly. One

commenter 8upports the consolidation of
the two sections, but suggests that the
reference to military handbooks be
included in an AC, Another commenter
is concerned tha t removing the reference
to MlL-HDBK-5 would indicate that
design criteria far materials and
fasteners contained is this document
would no lonaer be acceptable. On the
contrary, the values of M1L-HDBK-5
would r.emain acceptable means of
compliance because they are
established by the same probability
bases as those ofproposed § 25.613.
Section 25.613 is therefore amended, and
§ 25.615 is removed as proposed. There
does not appear to be any need for an
AC that references military handbooks.
as suggested; however, the FAA will
develop an AC of this nature if the need
arises in the future.

Proposol30. This would be a
conforming change to § 2S,6Z5[d)
necessitated by the proposed deletion of
§ 25.1413 (Proposal 80), No adverse
comments concerning either proposal
were received; however., one commenter
does correctly note that the word
"factors" in § 25.625(dJ shonld be
singular. Except for that correction,
§ 25.825[d) is revised as proposed.

Proposol31, As proposed. § 25.629
would be amended by correctina an
editarial enor. One oGmmenter'Objects
to the use of the word "other" in
proposed § 25.6Z9(d)[iij. The word
"other" is used to exclude the 1ailure
conditions specifically identified in the
rnle, which must be oonsider.ed under
the provisions of § 25.629(h)(l)(i)
regardless ofprobability. The same
commenter believes that proposed
§ 25.829(b)[1) should be rewnrded to
reflect the stated intent. The FAA
concurs with the latter comment. and
§ 25.829{b){1) is changed to read.
"* ... except that the envelope may be
limited to a maximum Mach number of
1.0 when~ is less than * * *." Except
for this change. § 25,629 is amended as
proposed.

Proposal32. ND comments conceming
this proposal to remove redundant and
possibly confusing § 25.673 were
received. Section 25,873 is. therefore.
removed as proposed.

Proposal 33. No -comments i:onceming
this proposal were received: therefore.
§ 25,693 is amended to remove the
erroneou8 reference to MIL-HBDK-5 as
proposed.

Proposal 34, 11Usproposed
amendment to t .25.£97 was made in
Amendment 25-57: therefore, no further
action with regard to Ibis .propesalis
necessary.

Proposol35. As PrQposed. J 25.701
would.be amended to ensure that the
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consequences of asymmetrical slat
retraction are not overlooked. One
commenter .uggests changing the title of
§ 25.701 to "Flap and .lat
interconnection" 8S the proposal applies
to interconnecting elements as well 8S to
the flap and .Iat .urface•. The FAA
concurs that this addition would be 8

more descriptive title LTJ.d has amended
this 8ec~ion accordingly.

Two commenter••ugge.t adding the
words "or eql,livalent means" to
§ 25.701(b) for con.i.tency with
§ 25.701(aJ. The FAA concurs that this
additioo would clarify that any
equivalent means must also prevent flap
movement under the prescribed loading
conditions of this section. Section
25.701(b) i•• therefore. amended
accordingly.

One commenter prefers the word
"asymmetrical" to "unsymmetrical";
however, "unsymmetrical" is retained
for consistency with other usage in part
25.

One commenter suggests changing
§ 25.701(d) to read'" •• when
interconnected flap or slat surfaces on
one side * • •. t. The strength
requirement for interconnections should
apply to each interconnected set
.eparately. The FAA coricur. that this
would clarify the requirements of this
.ection. Section 25.701(d) i•• therefore.
amended accordingly.

Except as noted above. § 25.701 is
amended as proposed.

Proposal36. Section 25.723 would be
amended to provide more latitude in the
use of analy.e. in determining landing
gear energy absorption characteristics.
One comrnenter suggests using the
expression "similar design
characteristics" in lieu of "identical"
since similar energy absorption
characteristics could be obtained using
different energy absorption methods
which would not be valid for
:omparison analysis. In order to achieve
the intent. the following wording. which
's more explicit. has been adopted.:
"fhi. mu.t be shown by energy
ibsorption tests except that analyses
'lased on earlier tests conducted on the
-\ame basic landing gear system which
has similar energy absorption
characteristics may be used for
ncreases in previously approved takeoff

.nd landing weigbt.... Except for this
change in wording, § 25.723 is amended
as proposed.

Proposa137. No comments concerning
this proposal were received. Section
~.731 is, therefore. amended to refer to
'tlsxima.."i1 weight in lieu of takeoff
weight, as proposed.

Proposal 38. As propo.ed. the
requirement to consider the effects of

engine thru,st on tire loading would be
deleted from § 25.733(a)(1).

One commenter objects to the
proposed deletion and states that inertia
loading .hould be taken into
consideration notwithstanding that it Is
transient at the initiation of taxi. The
commenter believes that tire inertia
loading is a rational requirement and
that safety considerations outweigh any
regulatory hurden. According to
infonnation available to the FAA, the
inertial effects are less than three
percent of the de.ign .tatic tire load.
They are transient and occur at the
initiation of or early in taxi where safety
has not been an issue due to the low
speeds involved. Furthermore. the
inertial effects Bre insignificant when
compared to the effects that taxi
distance at. maximum loads or the high
energies associated with a rejected
takeoff (RTO) have on tire design and
.afety. Technical Standard Order (TSO)
TSO-C62c for aircraft tires specifies
eight 35.000 fee. taxi tests at the rated
load and two 35.000-feet taxi te.ts at 1.2
time. the rated load. In addition. the
1'80 specifies one overload takeoff
cycle at 1.5 time. the rated load. The.e
test•• together with the taxi and RTO
tests conducted for airplane type
certification, provide more than ample
margins to cover any tire load
considerations due to engine thrust.

Another commenter suggests that the
tenn "maximum ramp weight" .hould be
replaced with the term "maximum
weight" to account for those airplanes
for which another condition. e.g.. takeoff
weight or taxi weight, is the maximum
de.ign weight. The FAA concurs. and
the term "maximum weight" is used
accordingly.

In addition to the proposed changes,
one commenter suggests changes to
§ 25.733(b) (2) and (3J for clarification.
According to the commenter, it is not
clear whether vertical ground reactions
are to be based on a deceleration of .31g
due to braking or are to be ba.ed on a
deceleraticn of .31 times the vertical
lo.d on the braked wheel•. While the
changes proposed by the COIlunenter are
beyond the .cope of Notice 84-21 and
cannot be considered at this time, the
FAA note. that the vertical ground
reactions are based on a deceleration of
.31 time. the vertical load. The
commenter's suggested changes will be
considered for future rulemaking if, as
the commenter believes, the present
wording of § 25.733(bJ (2) and (3) is
found to be causing confusion.

Except a. noted above, § 25.733 i.
revised as proposed.

Proposa139. One commenter supports
the proposed clarification of § 25.735.
but .ugge.t. that. in addition. the title

.hould be chaoged to "Wheel brake.,"
The commenter correctly notes that
there are other type. of brake. to which
this section does not apply, such as drag'
producing devices, propeller brakes. etc.
The applicability of § 25.735 to only
wheel brakes is, however, self evident
because that section falls, in turn. under
the heading "LANDING GEAR,"

No other comments concerning this
proposal were received. 'Section 25.735
is. therefore. amended as proposed.

Proposol40. A. propo.ed. § 25.772
would be amended to apply to an .
airplane with any lockable door
between the pilot compartment and the
passenger compartment, not just to one
with a lockable door in.talled to comply
with 1121.313 of this chapter. One
commenter expressed a concern that a
lockable door installed between the
pilot compartment and the passenger
compartment .hould be openable from
the passenger compartment with a key.
A requirement of this nature would,
however. clearly be beyond the .cope of
the notice. No other comments
concerning this proposal were received.
Section 25.772 is. therefore, revised as
propo.ed.

Proposal 41. A. propo.ed.
§ 25.773(b)(1)(i) would be revi.ed to
specify that the means to maintain 8
clear portion of the wind.hield must be
designed to function with all lift and
drag devices, e.g., slats and spoilers as
well a. flap•• retracted. In addition,
§ 25.773(b)(2) would be amended to
allow alternate means of maintaining
clear vision in lieu of an openable
window.

Three commenters address the
propo.ed requirement of § 25.773[b)(2)
to consider the prqbable damage due to
a severe hail encounter. One concurs
with the intent of the propo.al. but
believes that the term "severe hail" and
the test condition .hould be defined.
Another commenter asserts that the
requirement to consider a severe hail
encounter .hould be deleted because the
term is not defined. AIlother asserts that
the proposed requirement might be
interpreted to permit no obstruction of
any kind on .any portion of the window.
The commenter also asserts that the
requirement of a severe hail encounter
.hould be deleted .ince (according to·
the commenter) the intent of the
provision for sufficient view, which is to
permit continued .afe f1igbt and landing,
i. covered under § 25.775(e).

The FAA doe. not concur that the .
requirement to consider the effects of a
severe hail encounter could be deleted
without a po.sible degradation of .afety.
The purpo.e of the Iong-.tanding
requirement of this section for an
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openable window is to enable the
Ilightcrew to make a safe landing in the
event the windshield is obscured due to
climatic conditions. insect encounters.
or damage. One possible cause of
obscuration is the pitting and crazing of
the windshield that could result from a
severe bail encounter. A nonopenable
window would preclude the flightcrcw
from maKing a safe landing under these
circumstances if the window were
subjected to the same obscuration 88 the
windshield. It is. therefore, essential that
8 nonopenable window used in lieu of
the traditional openable window be
capable of sustaining a severe hail
encounter without obscuration.

As noted in the explanation of this
proposal contained in the preamble to
Notice 84-21. meaDS of compliance other
than an openable window have been
found acceptable previously under the
equivalent safety provisions of
1 21.21(b)(2J of this chapter. The FAA Is
not aware of any difficulties with the
definition of "severe bail encounter"
that were experienced when each
rmding of equivalent safety was made.
The FAA will, however, review the
matter further to determine whether
guidance concerning acceptable means
of compliance is needed. If such
guidance is needed, It will be published
as an AC.

In regard to the commenters' concern
that the requirement might be
Interpreted to permit no obstruction of
any kind on any portion of the window.
It must be noted the proposed rule
would require a "means," not 8 window,
per se. If the entire window were
n~eded to safely land the airplane with
the windshield obscured. the entire
window would constitute the "means"
and would have to ba frea from
obstruction accordingly. If, on the other
hand, a certain portion of the window
were found to be sufficient to safely
land tha airplane with the windshield
obscured. only that portion would have
to be free from obstruction. In tha latter
case, whether other areaa of the window
were free from obstruction would he
irrelevant insofar al compliance with
the proposed rule would be concerned.
The~ were no comments concerning

the proposed changes to 1 25.773[b)[1)[i).
In view of the above, 1 25.773 is

amended as proposed.
Proposal 42. As proposed, 1 25.779

would be amended to refer to "power or
thrust" in lieu of "throttles," which Is a
misnomer when applied to turbine
powered airplanes. One commenter
recommends the use of tha term
"throttles/thrust" in lieu of "power or
thrust" The FAA does not concur with
thIo recommendation. Although
"throttle" Is an appropriate term for

reciprocating-powered airplanes and
"thrust" is appropriate for turbojet
powered airplanes, neither tenn is
appropriate for turbopropeller·powered
airplanes. "Power or thrust," on the
contrary, is appropriate for all types of
transport category airplanes. There were
no other comments concerning this
proposal. Section 25.779 is. therefore.
amended a8 proposed.

Proposal 43, As proposed. § 25.781
would be amended to refer to "POWER
OR THRUST CONTROL KNOB" in lieu
of 'TIlROTTLE CONTROL KNOB" and
to "PROPELLER CONTROL KNOB" in
lieu of "RPM CONTROL KNOB" in the
diagram. The 801e commenter
recommends that the tenns
"11iROTTLE" and "RPM" be retained
for consistency with a proposal the
commenter made on another occasion
with regard to part 23 of this chapter.
"THROTTLE" is a term appropriate to
reciprocating-powered airplanes; but. as
noted in the notice. it is a misnomer
when applied to turbine-powered
airplanes. "POWER or THRUST," on the
contrary, are terms applicable to all
transport category airplanes. Current
industry practice is to refer to these
controls 8S "power levers" or "thrust
levers," 8S appropriate for the airplane
involved. "RPM': Is an ambiguous term
tn this context since there are. in some
instances, engine speeds that are not
proportional to the propeller speed. In
other instances, the control in question
may control propeller pitch rather than
propeller speed, which is directly
controlled by an engine governor. The
term "PROPELLER" Is, therefore, more
accurat. technically and, as noted in the
notice. consistent with the terminology
used in 1 25.779. Section 25.781 is,
therefore. amended as proposed.

Proposol44. As noted In the
explanation, the purpose of the
proposed change to 1 25.783[g) was to
replace the reference to paragraph (£)
that was inadvertently deleted during a
previous revision. Unfortunately, the
notice contained a printing error that left
the incorrect Impression that 1 25.783(8)
would also be changed substantively.
No comments concerning the change
actually intended were received:
therefore, 1 25.783[g) is amended as
described in the explanation.

Proposol45. As proposed. a number of
changes would be made to I 25.785 for
clarity. In addition. the requirement
presently contained in 1 25.1307 to
provide a seat for each occupant would
be transferred to this section for ease of
reference and relaxed to allow the use
of a berth In lieu of a seat for a
nonambulant person. The requirement
would also ba clarified by specifically
stating that It applies only to persons -

that are two years of age or older.
Section 25.785[hJ would be amended to
pennit placing 8 flight attendant seat at
a location other than near 8 floor level
emergency exit if the emergency egress
of passengers would be enhanced by
that location. The strength requirements
presently contained in 125.1413 (b) and·
(cJ for safety belts and harnesses would
be transferred to 1 25.785 and combined
with the corresponding requirements lor
seats and berths. The contents of
1 25.141S[d) concerning belts with metal
to metal latching devices would also be
transferred to I 25.785 for ease of
reference.

One commenter believes that the
expression"· •• has reached his or
her second birthday" in proposed
1 25.785(a) would be confusing. The
FAA does not concur. This expression
has been used in corresponding
1121.311 of this chapter for some time
without confusion. Another commenter
believes that this expression could lead
to the Implied inclusion of operating rule
criteria for child restraint wear when
detennining the maximum occupancy
for certification purposes. As discussed
in Notice 84-21. the change was
proposed to reflect actual type
certification practice and for
consistency with the operating rule of
1121.311. The FAA, therefore, does not
concur that any implication of
additional requirements would result
from this wording.

Three commenters express concern
that the requirements of proposed
1 25.785[hJ for seats designated for the
use of flight allendants would also be
applied to seats for flight attendants not
required by operating rules. e.g" "dead
heading" flight atlendants, flight
attendants in excess of the minimum
number required by operating rules, or a
"barman" on an executive type
transport. As one of the commenters
correctly notes. 1 121.311(£)(3J
specifically states that "the
requirements of 1 25.785(h) do not apply
to passenger seats occupied by flight
allendants not required by 1121.391."
Section 25.785[hJ is revised to clarify the
applicability in this regard.

One commenter brings to the attention
of the FAA a discrepancy between
proposed 1 25.785[£)(lJ and current
125.581. As the commenter correctly
notes. I 25.581 requires the structure of
the airplane to be designed to protect
the occupant from serious injury when
the occupant experiences 8n upward
ultimate inertia force as well 88 forces in
other directions. (At the time Notice 84
21 was Issued, the upward ultimate
inertia force specified in 1 25.581 was 2.0
8. Due to the recent adoption of
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Amendment 21Hl4 (53 FR 17640; May 17.
1988). the upward ultimate inertia force
has been increased to 3.0 g,) "Structure,"
in this context, include. rea"', bertha,
and their attachment.. Proposed
i 25.7a5(1](1~ which would contain the
requirementa of current § 25.785{i)(I)(i).
would require consideI'istion of forward.
sideward. downward. and rearward
loads in the analysis and teating of '
seats. berths. and their supporting
a!mcture, Unlike i ZS,561, pmposed
i 25.785(f)(1} and current i 25,785(1)(1)(1)
do not specify consideration of upward
loads. This omission resu.lted from an
inadvertent error that occurred during
the recodification of I 4b.358 of the CAR
into i 25.785 of the FAR. To avoid
confusion and for consistency with the
requirements of i 25.581. i ZS.785(f)(I) i.
changed to specify consideration of
upward loads in addition to those in the
ether directions.

Another commenter states that
propoaed § 25.785(1](1) should read,
... • .. acts separately or using selected
combinations .....0" The use of the
word "and" In lieu of the word "or" haa
also been traced to an error that
occUlted during the codification of
i 4b.358 into § 25.785. Thia aection has
been amended to correct that error.

One commenter notes a discrepao"cy
in the expression" " '" • items
dislodged from service areas or service
equipment • 1\ • ., in proposed
i 25,785(h)(4) and tha corresponding
expression" 1\ • '" items dislodged in a
galley. or from a stowage compartment
or serving cart" 1\ " to in current
i 25.785(j), A. the commenter correclly
notes. stowage compartments, other
than thoae In galley areaa. would he
exempt. Section 25,785(h)(~). therefore.
specifies, .1 .. '" " service areas,
stowage compartments. or service
equipment."

No comments concerning the other
proposed changes were received. Except
88 noted ahove. I 25.785 is amended 8S
propoaed.

Proposal 48. As proposed. the
requiremen'" uf § 2li.853 concerning "no
smoking" signs. and signa indicating that
disposal of cigarettes in receptacles
intended for flammable wasle I.
prohibited. would be b'81lsferred to
i 25.791, 10 addition. § 2li.791(e) would
be added to allow the use of acceptable
symbols in lieu of letters. One
commenter questions whether the use of
the word "either" in proposed 125.791
(s) and (b) would meen that the
passenger information signa must be
operable from both pilot sea"'. The
Intent of the propoaalls that the signa be
opel'abla by one member of the
111ghtcrew, not by each member. in order
to ensure that there will be no confusion

in this regard, the phrase.
.. " " • operable from either pilot
seat" •• "is replaced with the
phrase," ••• operable by a member
of the flightcrew • • • "in both
i ZS.791(e) and (b). Another commenter
objects to the proposed transfer from
§ 2li,853 to § 25.791 of the requirement
Cor "no Imloking" si.gns and signs
indicating that disposal of cigarettes in
receptacles intended for flammable
waste is prohibited. The commenter
believes that thia requirement would be
obscured by the proposed trensfer. The
FAA does not concur with the
coromenter. Section ZS.853 deala
primarily wiJ}l qualifies tiOD standards
for interior materials. The transfer of
this requirement to § 25.791. which deals
apecifically with passenger information
signs and placard.. will actually make
the requirement Ie.. likely to be
overlooked. The same commenter notes
that the present requirements for
placards containing tha specific words
"no amoking" (in the lavatory) and "no
cigarette diaposal" are widely uaed and
well understood in the industry and that
substitution of correspondtng objective
requirements would lead to
considerable variation in placard
wording. The FA.A concurs that the
present requirements are well
understood by the aviation Industry
(.md, of equallmportance. by the
travelling public) snd tha t t.'l. proposed
6ubstitution of objective requir-ements
might prove to be counterproductive.
The present requirements f~r specific
placard wording wn~ therefore. be
retained. This, of cour... will not
preclude acceptance of acceptable
alternate wording under tile equivalent
safety provisions of i 21.21(b)(1) of this
chapter. and acceptable symbols may be
used in lieu of the specified wording
under the provisions of I 25,791(e).
Except ns noted above, i 2li.791 is
revised as proposed.

Propasol47. Thia is a eonfomliog
change necessitated by Propoaal SO.
Section 25.801(a)I.. therefore. amended
as proposed.

Propasal48. As propoaed, lhe
emorgency evacuation test criteria
presently contained in i 25.803 would be
transferred to new Appendix I for clarity
and editorial consistency with part 121
of this chapter. One oommenter suggest.s
the addition of the word. "using not
more than 50 percent of the doors in the
sides of ths fuselage" at the end of the
first .entence of proposed § 25.803(e),
While lhis addition would not be
incorrect. it renects a test condition that
Is more properly presented in proposed
appendix I with tho other pertinent teat
conditions. The same commenter
auggesta the addition of the'

parenthetical expreasion "(fuIl-acale or
partial)" following the word "testing" In
the second sentence of proposed
§ ZS.803(c). Again, this addition would
not be incorrect. but It i. considered
superfluous In the context of the
sentence.

For reasons dis(."USsed below under
Proposala 4~52. i 25,803(e) concerning
emergency escape routes has been
tranaferred to new i 25,810(c).

Except as noted. § ZS,BQ3 la amended
and revised as proposed.

Proposals 49, 50. 51 and 52. As
proposed. 8 number of related changes
to H 25.805. 25.807. 25.809, and ZS.813
would be made for consistency and
clarity. The req',;rements for flIghtcrew
exits would be transferred from i 25.805
10 i 25.807, Ancillary requiremen'" for
Type A exits would be transferred 10
§§ 25,785. 25.809. or 25.813. as
appropria teo The requirements of.
§25,807(b) concarning exit accessibility
would be transferred to i 25.813, The
requirements of i ZS.807(c) concerning
uniform distribution of Old'" would alao
be tranaferred to i 25.813. Section 25.807
would provide for alternate emergency
exit conf'J.gW'stions.. The provisions of
i 25.803(b) concerning ventral and tail
cene exi'" and other fuselage openinga
would be transferred to i 25.807 end
combl"'led with the related requirements
of that section.

Two commenlera suggest that i 25.507
should alao def.ine a door size that io
larger than ,a Typa I exil. but amaller
than a Type A exiL The definition of this
exit aize. which ia identified by the
commenter as Type \l, is heyond the
scope of the notice. It, therefore, cannal
be considered at Uli. time because
interested person. ha:ve Dot been given
tha opportunity to comment on Its
merits.

Separate emergency exit. for l1ight
crewmembers are not required for an
airplene with e paasenger capacity of 20
or I... in which the proximity of
passenger emergency exita offers a
convenient and readily accessible
mean. of evacuation for the l1ight
crewmembem. One conunenter beliel'ca
that this exception should also be
extended to alrplanea with larger
passenger capacities, such 89 79. This
comment is also bey"lDd the scope of the
notice: however. the FAA does not
concur that adequate evacualton means
would he provided for the flight
crewmembe1'8 if this exception were
extended to lerger airplanes.

Since the tima Notice~21 we.
prepared. considerable confusion has
been noted regarding the requirements
for means to assist passengers In
egressing from nonaverwing exit'; to the
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ground. means to assist passengers in
egressing from overwing exits to the
wing, and means to assist passengers in
descending from the escape routes
required by § 25.803(e). The
requirements for escape routes are, in
themselves, inappropriately contained in
present § 25.803 which deals primarily
with emergency evacuation
demonstrations. In order to preclude
further confusion and improve clarity.
these requirements have been
transferred to a new § 25.810 which
deals specifically with emergency egress
assist means and escape routes. This is
an editorial change which does not
affect the level of safety required or
plate any additional burden on any
person.

Several commenters consider the
phrase" .... the most adverse
anticipated wind conditions" in
proposed § 25.809(h) to be too general
and subject to varying interpretations.
The FAA concurs, and this paragraph
(which, as noted above, is now
§ 25.810(a)) has been changed to refer to
•• tr • • 25-knot winds directed from the
most critical angle." accordingly. This
wording for escape route assist means is
consistent with the corresponding
wording of existing § 25.809(f)[1)(iv) for
emergency exit assist means.

One commenter notes the inadvertent
deletion from the proposal of the
requirement that the assist means for
escape routes leading from Type A exits
"•.•• must be automatically deployed
and erected.. concurrent with the
opening of the exit, and self-supporting
within 90 seconds [sic]:' (Current
§ 25.807(a)(7)(ix) actually specifies 10
seconds rather than 90.) This
inadvertent deletion has been corrected
by placing the requirement in
§ 25.810(a).

Proposed § 25.807(d)(6)(ii) has been
changed to read "door or exit" in lieu of
"exit" for consistency with the present
wording of § 25.803(d) and to clarify that
any door that might be used by
passengers for emergency egress must
meet the applicable requirements, not
just those designated by the applicant as
"exits."

Section 25.813(b) is also revised to
clarify that there must be adequate
assist space next to each side of each
Type A exit as required by current
§ 25.807(a)(7)(vii), and that such space is
required for a Type A door regardless of
whether it Is located more than 8 feet
from the ground. '

Other eqitorial errors are noted by
commenters. These are also corrected
accordingly. Minor changes are made
for compatibility with recently adopted
Amendment2lHl7.

Except as noted above, § 25.805 is
removed. § 25.807 and § 25.809 are
revised, § 25.810 is added, and § 25.813
is amended as proposed.

Proposal53. No comments concerning
this proposal were receiVed.. Section
25.833 is, therefore, revised to remove
the redundant reference to engine
exhaust heaters as proposed.

Proposol54. The intent of this
proposal was to correct the implication
that the requirements of § 25.851(b) do
not apply to fire extinguishing systems
installed in addition to those required by
the minimum standards of part 25.
Although this intent was discussed in
the Explanation for Proposal 54, the
actual change to implement it was
inadvertently omitted. Two commenters
note this omission: however, no adverse
comments concerning the stated intent
were received. Section 25.851 is,
therefore, amended as proposed except
that § 25.851(b) reads, "Built-in fire
extinguishers. If a built·in fire
extinguisher is provided-tr • .."

Proposals 55 and 56. As proposed, the
test criteria presently contained in
§§ 25.853, 25.855, and 25.1359 would be
transferred to appendix F for editorial
improvement and consistency. The
requirement for "no smoking" signs and
signs indicating that disposal of
cigarettes in receptacles intended for
flammable waste is prohibited would be
transferred to § 25.791 for consistency
with other passenger information sign
requirements. The remaining
nonredundant portions of § 25.855 for
cargo or baggage compartments would
be transferred to § 25.853 and combined
with those for crew or passenger
compartments. Section 25.853 would be
amended to require lavatory entry
ashtrays only if smoking is to be
allowed in other areas of the airplane.

Since the time Notice 84-21 was
issued, § 25.853 has been amended to
include flammability requirements for
seat cushions (Amendment 25-59; 49 FR
43186; October 26, 1984) and improved
flammability standards for materials
used in cabins (Amendment 2!Hl1; 51 FR
26208; July 21. 1988 and Amendment 25
68; 53 FR 32584; August 25. 1988).
Amendment 25-66 also includes a new
requirement for smoke testing. In
addition. § 25.855 has been amended to
include new standards for cargo or
baggage compartments (Amendment 25
80; 51 FR 18238; May 18. 1986). In view of
these recent amendments, it is no longer
considered advisable to combine the
requirements for cargo or baggage
compartments with those for crew or
passenger compartments; therefore,
those requirements proposed 8S
§ 25.853(a) remain in that section, and
those proposed as § 25.853(b) are now

identified as § 25.855. Other editorial
changes are also made a8 necessary for
compatibility with the recently adopted
amendments.

As discussed under Proposal 46
above, one commenter objects to the
proposed transfer of the requirement for
"no smoking" signs and signs indicating
that disposal of cigarettes in receptacles
intended for flammable waste is
prohibited to § 25.791. The FAA does
not concur with the commenter's
objection for the reasons discussed
under Proposal 48.

The same commenter believes that the
phrase, "if smoking is to be allowed." in
proposed § 25.853(a)(2) may be
misinterpreted to allow smoking in
lavatories. The FAA concurs, and the
phrase is changed to read. "Smoking is
not to be allowed in the lavatories. If
smoking is to be allowed in any other
compartment occupied by the crew or
passengers'" tr •• tt A corresponding
change has also been made to retain the
current requirement for ashtrays on
lavatory doors regardless of whether
smoking is allowed in any other part of
the airplane.

The commenter notes that the phrase,
...... tr or other approved equivalent
methods:' that formerly sppeared in
§§ 25.853 and 25.855 has been omitted
from proposed § 25.853(a)(1) and (b)(l).
This inadvertent error is corrected.

The commenter objects to the
requirement in proposed § 25.853(a)(3) to
demonstrate by test that receptacles
have the capability to contain fires
under all probable conditions of wear,
misalignment. and ventilation expected
in service. According to the commenter,
this requirement. which is also
contained in current § 25.853(e), is
ambiguous and should be deleted. Any
change of this nature would be beyond
the scope of Notice 84-21; however, the
FAA believes that this requirement is
clearly stated as written.

Except as noted above. §§ 25.853 and
25.655 are amended as proposed.

Proposal 57. As proposed, § 25.867
would be removed on the assumption
that § 25.1193(e) covers the same subject
in a more comprehensive and objective
manner. In light of the comments
received, it appears that the
requirements of § 25.867 are not entirely
covered by those of § 25.1193(e). This
proposal to remove § 25.867 is, therefore,
withdrawn.

Proposal 58. As proposed. all fire
protection requirements for systems
would be combined and transferred to
Bubpart D -and designated as new
§ 25.869 for clarity. One commenter
supports this proposal. Another states
that the oxygen system fire protection
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requirements should remain in § 25,]451
so lhat they are in close proximity to
other safety considerations for oxygen
systems. The ideal editorial structure for
interrelated requirements is somewhat
subjective. While this commenter's
position has BOrne merit. the FAA
considers grouping fire protection
requirements together to be more
beneficial than grouping all oxygen
system requirements together and. by
doing 80, placing fire protection
requirements for the various systems in
separate locations. The same
commenter suggests adding the phrase
"or other approved equivalent
metliods," This addition is unnecessary
due to the provisions of existing
§ 21.21[b)(1) ofthis chapter wbich
permit findings of an equivalent level of
safety. Section 25.869 is, therefore.
added as proposed.

Proposa/59. Section 25.901(cJ would
be revised to use the term "extremely
imprabable" in lieu af. "extremely
remote:' While this proposed change is
intended to merely substitute current
terminology, several commenters
believe that it would actually result in a
change in the level of safety and present
additional burden. The proposal is,
therefore. withdrawn for further study.

Proposal 60. ene commenter supports
the change praposed to clarify Il,e
present requirement for qualification of
the auxiliary power unit (APU). Another
appasea the proposed § 25.903(f) as
being ambiguous and failing to clearly
state the requirement or intent of the
rule. In lieu of stating that each APU
must be apPI'Oved. the commenter
proposes a requirement ilia t the APU be
". .. '" certified to TSD-C77 or FAA
apprO\'ed equivalent" .. •.. As noted in
the explanation for Proposal 53, the" term.
"approved," when" used in part 25 in this
context, means that the product must
comply with an applicable Technical
Standard Order (TSO) or, in lieo thet:eof,
be approved in conjunction with the
type certifies tion procese for ti'1e
airplane au whieh. it is to be instaUed.
Becaose TSO-C77 is the TSO applicable
to an APU, the proposed use of the term
"approved" meeb the intent of the
eommenter's proposal. It is also noted
that the term "certified" (or the related
term "certificated") is a misnomer with
respect to products authorized under the
TSO system. The commenter also
proposes adding L;'e parenthetical
expression "essential or non-essenUat"
following the word "category;" however,
it does not appear that this addition
wouid add clarity to the rule.
Acco,-dingly. § 25.903(f) is added as
proposed.

Proposa/81. Under thia propoaal,
which is related to Proposal 27, the
fallawing requirement would ba added
to § 25.905, "Design precautions must ba
taken to minimize the hazards to the
airplane in the event a propeller blade
fails or is released by a buh failure.'
One commenter suggests that the
expression "design precautions'" be
replaced wiLlt the expression Upractical
design precautions." The FAA considers
this change to be unnecessary, because
these, like any other means of meeting
type certification requirements. must be
practical. Corrent § 25.571[e)(2), which
would be replaced in pa:1 by § 25.905(d),
requires consideration of damage only
to structore due to the Impact of a failed
or relessed propeller blade. As noted in
the preamble to Notice 84-21, the
hazards that would have to be
con!Jidered for compliance with
§ 25.905(d) also include damage to ;'ttal
systems due to blade impact and
unbalance due to the loss of a blade, lri.
order to ensure that the expanded scope
does not cause any confusion.
§ 25.905(d) has been amplified in this
regard. Except for this clarification, new
§ 25.905(d) is adapted as proposed.

Proposai 62. No adverse comments
were received concerning this proposal
to clarify the applicability of § 25.925 to
airplanes with dual wheels. Section
25.925 is. therefore, amended as
proposed.

Proposal 63. As discussed in Notice
84-21, unwanted deployments of thrust
reversing systems that were designed
only for ground operation have occurred
in flight on turbojet powered airplanes,
sometimes with catastrophic re:mlts.
Section 25.933 currently requires an.
applicant to show that the reverser caD
be restored to the forward flight position
or that the airplane i. capable of
continued safe flight and landing under
any possible poaition of the thrust
reverser. An unwanted, ifu"'1ight
deployment is generally accompanied
by damage to the reversing system due
to the dynamic natura of the
deplayment, particularly at high speed.
Although it might be possibla ta
demonstrate that an undamaged
reverser could be restored to the
forward thrust position, there is DO

assurance that the reverser could be
restored foUov.-ing an actual unwanted.
iniligbt deployment doe to tha
posaibility of unpredictable damaga. It
is, therefore, e88entia} that the airplane
be capahle af continoed safe flight and
landing with any possible position of the
reverser. Conversely, it is also essential
that an operable reverser be restored to
the forward trJU5t po.sition whenever
possible. The word "or" would,

therefore. ba replaced with the word
"and" to require showing that the _
reverser can be restored to the forward
thrust position, if undamaged, and th.t
the airplane is capable of continued safe
flight and landing under any possible
position of the thrust reverser. In
.dditian, § 25.933 wauld ba changed to
clarify the applicability of the
requirements of this section to other
types or reversing systems, such as
reversible pitch propellers.

Aa noted a!lave, the applicant would
have to show that the reverser can be
restored to the forward thrust position, if
undamaged, and that the airplane is
capable of cantinued aafe flight and
landing under any possible position of
the thrust reverser. Three comrnenters
believe that this proposed requirement
is unnecessary. One of the three
commenters further speculates that safe
night cennat ba assured should a
reverser be deployed a tliftoff. The FAA
does. not concur that showing both
conditions is unnecessary. As discussed
in Notice 84-21, an unwanted, infilght
deployment Is gcnerally accampanied
by damage to the reversing system due
to H,e dynemic nature of the
deplayment partico1arly at high speed.
Although it might ba demonstrated thaI
an undamaged reverser could be
restored to the iorward thrust position,
there is not assurance that the reverser
could be restored in an actual
unwanted, inflight deployment due to
the possibility of unpredictable damage.
It is, therefore, essential that the
airplane be capable of continued safe
flight and landing under any possible
position of the thrust reverser. '
Conversely, it la also essential that an
operahIe reverser be restored to the
forward thrust position whenever
possible. Tne FAA Is aware of at least
four incidents in which the thrust
reversers of transport category airplanes
could not be reatowed following
unwanted. jnilight deploymant. Each of
the airplanes involved was landed
safely wi th the reverser unstowed,
because it had the capability for making
a safe landing under such
circumstances. Notwithstanding the
option provided by current § 25.933(0),
the manufacturers of transport category
airplanes have recognized the need to
show that the airplanes can be landed
safely under these circumstances. The
manufacturers of most, if Dot all.
transport category, turbojet-powered
airplanes certificated under part 25 have
demonstrated this capability. The
commentero speculation that an!e flighl
cannot be assured in the event a
raverser ia deplayed at lift off Is
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inconsistent with past certification
experience.

The capability of restowing an
undamaged reverser in fiIght is
considered to be equal in importance to
having the capability for safe landing
with an unstowed reversed. Inflight
deployment of a reverser designed only
for ground operation generally results in
drag, buffeting, and possibly hazardous
aerodynamic loads. Although initially
undamaged. 8 deployed reverser may
sustain damage from prolonged
exposure to such buffeting and
aerodynamic loads. It is. therefore.
essential that a deployed reverser be
restowed whenever possible so that the
airplane can resume normal, hazard-free
operation. One commenter suggests that
§ 25.933(a)(1) should read "•• 'during
inadvertent or deliberate reversal· ••"

, in lieu of "•• -during any
reversal- • •0" The FAA does not
consider that this change would serve
any purpose because any reversal is
either inadvertent or deliberate.

Another commenter suggests that
§ 25.933[a)(1)(i) should contain the
provision "if undamaged" for
consistency with the explanation given
in Notice 84-21. This change is also
considered unnecessary because the
requirement pertains to each operable
reverser.

As discussed under Proposal 59
above. several commenters believe that
the proposed use of the tenn "extremely
improbsble" would actually result in a
change in the level of safety snd present
an additional burden. This aspect of the
proposal is, therefore, withdrawn for
further study.

One commenter suggests that
§ 25.933(a) (1) and (3) should refer to
".... ·producing no more than
reverse· ••" in lieu of "•• ·producing
no more than idle· ••."In addition to
this suggested change being beyond the
scope of the notice, the FAA does not
agree with the change beesuse it would
represent a significant degradation in
the established level of safety.

Another commenter suggested three
editorial changes that are considered to
be beyond the scope of the notice and
unnecessary.

Except as noted above, § 25.933 is
amended as proposed.

Proposol64. Section 25.937 would be
amended to use the word "improbable"
in lieu of Uremote." While this proposed
change is intended to merely substitute
current terminology, several
commenters believe that it would
sctually result in a chsnge in the level of
safety and increased burden. The
proposal is, therefore, withdrawn for
further study.

Proposals 65 and 86. One commenter
supports the proposed trsnsfer of the
requirement for marking the
augmentation system tank filler
openings from § 25.945 to § 25.1557 snd
removal of the redundant reference to
§ 25.1557(c) from § 25.973. Another
commenter opposes deletion of marking
requirements based on the rationale that
the requirements are redundant. The
commentsr notes that, in other sections
of psrt 25. the FAA proposes to sdd
reference to requirements to ensure that
important requirements are not
overlooked and states that this policy is
preferable from an airworthiness
stsndpoint. The FAA concurs that
references are appropriate, in some
instances, to ensure that important
requirements are not overlooked. In
other instances, however, references are
unnecessary and merely serve to
obscure other requirements. The FAA
does not concur that the transfer of the
marking requirements of § 25.945(b)(4)
to § 25.1557 and the elimination of the
cross reference in I 25.979 will
adversely affect airworthiness since the
requirement continues to exist in
another section appropriately identified.
as a marking section. Sections
.25.945(b)(4) and 25.973(a) are, therefore.
removed as proposed.

Proposa167. One commenter supports
the proposal to clarify the intent of the
term "desired level" in § 25.979. Another
makes a comment which, although it
appesrs to be beyond the scope of the
notice, may indicate a
misunderstanding. Because there seems
to be some misunderstanding of the
intent of this section, the following
clarification is provided. Each fuel tank
must have an expansion space of 2
percent of the tank capacity, as required
by I 25.969, to allow for thermal
expansion of the fuel that might occur
after the tank is filled. In order to clsrify
the intent of the term "desired level" in
§ 25.979, i.e., that this expansion space is
not filled during refueling, esch tank
must have a corresponding maximum
fuel quantity that does not include the
expansion space. The purpose of
§ 25.979(b)(2) is to require a mesns to
alert personnel when this msximum fuel
quantity is exceeded so that corrective
action may be taken before a hazardous
situation develops. Exceeding 8 chosen
intennediate quantity of fuels, 8S

suggested by the commenter, is.
therefore, not relevant to this
requirement. The FAA has reviewed the
comments and has determined that lbe
proposal will eliminate the confusion
that currently exists concerning the
intent of this rule. Section 25.979 is.
therefore. amended as proposed.

Proposal 68. One commenter supports
the proposed removal of an unnecessary
reference to § 25.1557(b)(Z) from
§ 25.1013(c)(2). The commenter that
opposes Proposal 66 opposes this
proposal for the same reason. Again, the
FAA does not consider that the deletion
of the marking cross reference will
adversely affect airworthiness since the
requirement continues to exist in
another section appropriately identified
as 8 marking standard. Accordingly,
§ 25.1013(c) is smended ss proposed.
One commenter noted an editorial error
in § 25.1013(a) as amended by
Amendment 25-36. The preamble to
Amendment 25-36 stated that the last
sentence of § 25.1013[a) concerning a
reciprocating engine with 8n integral oil
sump was removed and placed in
§ 25.1183(a). The requirement was
placed in § 25.1183[a); however, due to
an inadvertent error, it was not removed
from I 25.1013(a). As this is a correction
and the change has previously been
offered for public comment. § 25.1013[a)
is amended to delete the last sentence.

Proposal 69. Two commenlers
respond to the proposal to correct an
editorial error in § 25.1093[b)(1)
concerning induction system anti·ice
provisions. One commenter supports the
proposal. The other commenter opposes
the proposed change because, according
to the commenter, it could be interpreted
to require full ice protection at idle
power conditions. The commenter
further explains that this would impose
undue limitations on induction system
design and excessive economic
operational penalties. The commenter
also states that requirements for engine
operation in icing conditions down to
idle rpm should be specified in part 33 of
this chapter. The commenter continues
by disagreeing that the phrsse.
..... within the limitations
established for the airplane," was .
introduced by an editorial error; finally,
the commenter objected to"· •• the
implication made in the notice that an
operational limitation implies lack of
providing the capability to operste the
engines safely in ici!18 conditions."

The FAA is concerned that the current
regulstory wording implies that an
operating limitation may be accepted in
lieu of a design hsving the capsbility to
operate the engines safely in icing
conditions. For example, a statement
such as. uDo not operate in icing
conditions," would provide an operatin~

limitation whereby no anti·icing
provisions would need to be
incorporated into the airplane design.
This is considered unacceptable
because airplanes do encounter
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unexpected icing conditions during
flight

Certain engines and engine inlet
configurations may be prone to ingesting
snow in quantities sufficient to
adversely affect engine operation.
especially during ground operations. In
contrast to icing conditions. snow CiL'
be detected visually. An airplane
limitation prohibiting operation in falling
and blowing snow would. therefore. be
satisfactory in lieu of Lnduction system
redesign.

The FAA disagrees with the comment
that anti-icing provisions should be
specified in part 33. At the time of
engine type certification, the engine
manufacturer may not know the type of
installations that will be made and the
amount of engine bleed air or power
extraction that will be necessary to
protect the engine, as installed in the
airplane. from icing. It is, therefore.
inappropriate to address the issue in
part 33.

The commenter is correct in the
interpretation that II••• full ice
protection is required at idle power
conditions." Some recent airplane
designs have incorporated a conditional
inflight idle setting iliat is ectivated
when the flightcrew selects "anti-ice
on." This feature increases the normal
idle engine speed to a level sufficient to
supply adequate engine bleed air for
complete ice protection. Systems
designed to incorporate a conditional in
flight idle setting would not suffer undue
limita1.ions on system design and
excessive economic operational
penalties.

The commenter is also correct in
stating that the phrase"· •• within the
limitations established for the airplane"
was not Introduced 8S an editorial error
by Amendment 25-40; however.
previous to Amendment 25-40. that
phrase applied only to operation in
snow. Amendment 25-40 addressed a
minor change that made it clear that the
engine air inlet system was also
included with the engine under the
deicing requirements. Inadvertently. the
phrase"· • • within the limitations
established for the airplane" was
misplaced 80 that it appears to refer to
the methods used to comply with the
icing conditions specified in appendix C.
This was never intended.

The commeIJler suggests that
operation a1 idle engine power in icing
conditions should be discouraged
because, according to the commenter,
the proposed regulatory change. which
remo\res operating limitations as a
means for finding compliance with
appendix C. Implies a lack 'of capability
to operate safely in icing conditions. The
suggestion is considered impractical

because modem fuel-dficient airplanes
are so streamli."led that idle or near idle
power is necessary for descent from
cruise altitude.

In view of the above. , 25.1093(b)(1) is
emended 8S proposed.

Proposal 70. As proposed. § 25.1141{e)
would be added to require ti,alilie
critical powerplant controls In the
engine compartment be at least fire
resistant. One commenter supports the
proposal Another suggests that tha term
"in a designated fire zone" should be
used in lieu of "in the engine
compartment" The FAA concurs tha t
the former term would be more
descriptive. Except for tWs change,
§ 25.1141{e) is amended as proposed.

Proposal 71. Section 25.1165 would be
amended by adding a new paragraph
which specifies that turbine engine
ignition systems must be considered
essential electrical loads. One
commenter concurs with the proposaL
Another commenter suggests that since
each engine has dual ignition systems.
the wording should be changed to. "At
least one ignition system per
engine· ..... The FAA does not
concur with this conunenter. Because
most ignition system designs either
require or allow selection of both ignitor
systems (which would normally be the
selection for certain flight conditions.
such as Icing). the complete Ignition
system should be considered an
..sential electrical load. Section 25.1165
is, therefore, amended as proposed.

Propose/72. Section 25.1161(b)
currently refers incorrectly to u. . . the
requirements of n 25.1165 through
25.1205." Section 25.1205 was previously
recodified as , 25.667. and § 25.1161(b)
should have been amended to read.
... • • the requirements of I 25.867 and
n 25.1165 through 25.1203:' at that time.
Section ZS.861 was proposed to be
removed (Proposal 57). and lhe wording
proposed for § 25.1181(b) reflected that
proposed removal. Because § 25.861 is
not being removed as proposed.
§ 25.1181(b) is changed to refer to
... • • the requirements of § 25.867, and
§ 25.1165 through' 25.1203."

Proposa/73. Section 25.1305{e)
currently requires both 8 mea...,s to
indicate wben the propeller blade angle
is below the flight law-pitch position
(Deta) and to indicate when the
propener is.in reverse. No comments
were received concerning this proposal
to remove the requirement for indication
of reverse pitch. Section 25.1305 is,
therefore. amended as proposed.

Proposal 74. Section 25.1307 would be
amended by transferring ilie content. of
paragraph la) 10 , 25.765, and removing
paragraphs (I). (g). and (h). No
comments concerning this proposal

were received; therefore, , 25.1307 is
amended as proposed.

Proposa/7S. No comments concemlng
this proposal to clarify § 25.1351 were
received. Section 25.1351 Is. therefore.
amended as proposed.

Proposal 78. No comments concerning
this specific proposal were received;
however, It is related to Proposals 58
and 9ll. In light of the disposition of
those proposals. § 25.1359 Ie removed as
proposed.

Proposo/77. Section 25.1381 would be
clarified by Indicating iliat sufficient
illumination must be provided to make
each instrument, switch, and other
device necessary for safe operation
easily readahle. not justthase arbilrarill'
chosen for illumination.

The sale commenter believes that it is
not necessary to provide illumination for
every control and instrnment required
for safe operation. The commenter cites
power levers, landing gear levers, and
nap controls where the size. location,
and shape are sufficient (according to
the commenler) for r"ady location of the
control in the dark.

The FAA concurs that the shape and
location of onme items may be such that
minimal illumination would be sufficient
and that other lighting in the aree may.
in fact, provide sufficient lUumination.
Section 25.1381(a) has been changed to
clarify that other available lighting may
be acceptable in this regard.
Nevertheless, the FAA docs nol concur
that snch l1ems should be excluded
wilbout evaluation to determine that
available lighting is sufficient Except as
noted above. , 25.1381 is amended as
proposed.

Proposal 78. As proposed. the present
requirements of , 25.1403 would be
transferred to , 25.1419. This proposal is
withdrawn for the reason discussed in
Propoaal82 below.

Proposa/ 79. This proposal Is
withdrawn for the reason discussed in
Proposal 61 below.

Proposal80, No comments concerning
this proRosal were received. Section
25.1413 is, therefore. removed as
proposed.

Proposo/B1. The provisions of
, 25.1411(d) through (g) were proJlO'led
to be transferred and combined wiili
tbose of § 25.1415 for consistency and
clarity. One commenter correctly notes
tbat the applicability of these provisions
would be changed by the proposal. A.
proposed. life rafts and life preservers
would be required for all transport
category airplanes approved with
provisions for ditching. Current
§§ 25.1411 and 25.1415. on the other
band merely provide standards for ouch
equipment when the equipment Is
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required by operating roles. e.g.•
I 121.339 or § 125.209. Because this
change in applicability was not
intended. this proposal, aJOll8 with
related Proposal 79. is withdrawn. The
present wording of § 25.1415(a) also
appears to be somewhat.misleading in
this regard. It is. therefore. r.evised for
clarity to read. "Ditching equipment
used in airplanes 10 be certificated for
ditching under § 25.801. and required by
the operating mles of thts.chapter. must
meet the requirements of this section,"

A number of other comments were
receivedj however. these are no longer
relevant because the proposal is
withdrawn.

Proposals 82 and 83. As proposed.
U 25.1403. 25.1416. and 25.1455
pertaining to -operation in icing
conditions would be transferred to
§ 25.1419 for clarification and editorial
improvement. In addition, the contents
of present § 25.1416(cJ would be revised
to allow use of the "dark cockpit"
concept. ie.. B warning when failure
occurs rather than continual pilot
monitoring of a healthy system.

One 'Commenter objects to the
proposed transfer of the contents of
present § 25.1455 pertaining to the
drainage of fluids subject to freezing to
§ 25.1419. A'S ihe commenter notes,
present § 25.1455 deals primarily with
design and installation of systems while
present § 25.1419 basically contains test
requirementa. Althongh the commenter
did not include § 25.14D31n the
comment the same observAtion could be
made with respect to the proposed
transfer of the standards for wing icing
detection lights from 125.1403 to
§ 25.1.oU9. lbe best method of combining
or grouping interrelated requirements is
subjective. It tsnoted. in this:regarrl.
that U .25.U03 and 25.1455. lUI well as
§ 25.1419. contain requiremenlll
pertinent to protection from icing
hazards. There ie. therefore. merit to
grouping the requirements in one
section. The FAA does note., however.
that preBent § 25.1419 contains test
requirements that are applicable only if
certification with ice protection
provisions is desired. Section 25.1455. on
the other hand. requires means to
prevent the formation of hazardous
quantitieB of ice on the airplane as a
result of drainage regardless of whether
certification with ice protection
provisions is desired and whether the
airplane is. In turn. approved for
operation in icing conditione. Similarly,
§ 25.1403.requires wing icing detaction
lights unless operations al night m
known or forecast icing conditions are
prohibited. Section 25.1403 ii, therefore
not related to certification for daytime

operation with ice protection provisions.
In view of these circumstances,
Proposals 78 and 118. omd this allpect of
this proposal. are withdrswn.

Two commenters suggest that minor
editorial changes should be made to
proposed § 25.1419{b)(2) for consistency
with AC 20-7.'1. One of the two notes
that the term " as found
necessary· could beincorrectly
interpreted to apply to all of the testill8
required by proposed § 25.14HI(b'(2) and
not just to ., ..... one ormore of !:he
following tests • • ... Accordingly. this
paragraph is revised to Tead
... • • must be flight tested in the
various operational. configurations in _
measured natural atmospheric icing
conditions and. as found necessary, by
one or more of the following
means· • •~ ..

One commenter objec'" to the
proposed requirement to test the
airplane or its components.in the
various operational configurations. In
this regard. the commen1er notes that
this could lead 10 conducting natural
icing tests over a range of airplane and
engine speeds, flight altitodes, altitudes.
flap settings. etc. The commenter
contends that the present wording",f
§ 25.1419 allows flexibility m
demonstrating only'ihe most critical
airplane operational J:onftgW'8tions. The
proposed wording does not reduce the
latitude of the rule In this regard;
however. the -commenter's concern is
moot. Due to the widely differing icing
conditions that..may .be encowtered. in
service and:the subtle differences in
airplane design. it would be extremely
difficult to predict the ,,[feclll of icing
that would be experienced with
differenl airplane configurations.
Consequently. itis impossible in most
instances 10 predict which lXlnfiguralion
will be the most critical from an Jcing
standpoint Contrary to the J:ommenter's
contention, it is generally necessary to
conduct icing tests over a range of
configurations under the present
wording of § 25.1419. The proposed
wording does not cbenge the Icope of
testing required. Instead. it merely
clarifies the existing requirement

One commenter suggests that the
requirement of proposed § 2S.1419(bJ(3)
for flightcrew caution indication is
UIUlecessary as system failure indication
requirements are adequately covered in
§ 25.1309(c). The FAA concurs thaisuch
Indication would be reqnired by CWTent
§ 25.1309{c)m the absence of a specific
rule. such as proposed § 25.1.419(bl(3).
The general natore of • 25;1.309(cl,
however, introduces a degree of
uncertainly as to its :applicability to
specific airplane systems. 111.. therefore.

considered appropriate to retain the
specific requirement of proposed
§ 25.1419(b)(3).

Another commenter objects to the
proposed requirement for lIightcrew
caution information because, according
to the commentet. Jtimpliesthat adding
an annunciator is the only acceptable
means of compliance. Contrary to the
commenter's belief. the-proposed
requirement is for flightcrew caution
information. not for~ caution light. per
se. While the proposed rule does cite a
caution light as one means of providing
the necessary cautional'.Y infomnation, it
would permit otha ..equivalent means of
providing this information to the
flightcrew.

One commenter suggests that.if the
"warning when failure occurs" concept
is adopted. it should be readily possible
to determine, uoder:alllighticg
conditions. that correct or intended
switching has been.aelected. This
determination is accomplished during
the evaluation",f the cockpit for
complianoe with corrent § § 25.1309. '
25.1381. 25.1541. omd .25.1543; therefore.
no further .action is needed in this
regard.

Except as noted above. t 25.1418 is
removed. and § 25.1419 is amended sa
proposed.

Proposal 84. A. proposed, , 25.1.421
would be removed in order to remove a
redundancy. In light of the comment
received, it appears that the
requirements of § 25.1421 are not
entirely doplJcated by those of
§ 25.561(b)(3). This proposal is,
therefore, withdrswn.

Proposal85. No comments concerning
this specific proposal were received;
however, it is related to Proposal 58. In
light of the disposition of that proposal.
§ 25.1433 is amended by removing
§ 25.1433 (bJ and (J:) al proposed.

Propasa/86. AB proposed. the
provisions of § 25.1435(a)(2) pertaining
to crew indicationrof hydraulic system
pressure and quantity would be deleted
because such requirements are covered
by the provisions of § 25.1309. In
addition. the provisions of
§ 25.1435(a)(4) (i) and (ii), which
presently establisn hydraulic system
pressure limits expressed in lerms of
pump discharge pressure. would be
replaced with... requirement that limits
be established to meet the safety
requirements of § 25.1309. Other
changes would also be made to clarify
this section.

Several commentero disagreed with
the propoaed deletion of i 25.1.435(aJ(2).
noting that there is no requirement for
indication of normal system pressure or
quantity in § 25.1309. One commenter
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believes that this deletion would be
inconsistent with the retention of similar
requirements for electrical systems.

As discussed in the preamble to
Amendment 25-41 (42 FR 36960; July 18,
1977J, Proposal 5-32, the FAA does not
consider that pressure and quantity
geuges are needed for all hydraulic
systems. Indicating means other than
gauges, including warning lights, are
considered adequate for some hydraulic
systems. Generally, indication of normal
operation is necessary only,for systems
for which trends must be monitored by
the flIghtcrew, e.g., fuel quantity and
pressure. engine oil temperature and
pressure. etc. The warning information
required by the provisions of 125.1309
is. therefore. considered appropriate and
adequate for the hydraulic system.

One commenter generally concurs
with the proposed changes to 1 25.1435,
but believes that proposed
§ 25.1435(bJ(1) should be deleted in its
entirety. According to the commenter.
U,e test ofthe complete hydraulic
system to 1.5 times the design operating
pressure would be unnecessary in view
of the requirement in proposed
§ 25.1435[a)[2) to test each component to
1.5 times the design operating pressure.
This comment is beyond the scope of the
notice. 8S it was not proposed to delete
this requirement. The FAA does not,
however, concur. Proposed
§ 25.1435[aJ(2) contains a design
requirement for eleme~ , of the
hydraulic system. Proposed
§ 25.1435(bJ(l), on the other hand, would
require a proof test of the complete
system to verify the integrity and
function of the complete system. For
example, the proof test would verify that
deformation would not preclude the
system from performing its intended
function, that adequate clearance with
structural members is maintained and
that there are no leaks or weaknesses.
One commenter believes that
1 25.1435(bJ(2)[ii) implies that a test rig
must be vibrated in 8 representative
fashion. In this regard, the commenter
notes that vibration is normally
accounted for on a component
qualification basis and by flight
experience. The FAA concurs that
vibration testing caD be completed on a
component basis and supplemented
with flight test surveys. The FAA does
not concur, however, that the proposed
wording implies that a test rig must be
vibrated.

Another commenter suggests that
policy and guidance concerning this
section should be published in the form
of an AC. The FAA will review this
subject to determine whether an AC is
warranted.

In view of the above, § 25.1435 is
amended as proposed.

Proposal 87. No comments concerning
this specific proposal were received;
however. it is related to Proposal 58. In
light of the disposition of that proposal,
§ 25.1451 is removed as proposed.

Proposal 88. As proposed, the present
requirements of § 25.1455 would be
transferred to § 25.1419. This proposal is
withdrawn for the reason discussed
under Proposal 82 above.

Proposal 89. The only commenter on
this proposal to clarify the powerplant
limitations of § 25.1521 states that the
phrase •.• • • and do not exceed the
values on which compliance with any
other requirements of this part is based"
is unnecessary and too general. The
commenter further notes that
compliance with certain requirements
(e.g., § 25.175) is based on less then
rated power or thrust. The FAA does not
concur with the commenter's
assessment of the proposed
clarification. The limitations of the
powerplant, as installed, have been, by
definition, the corresponding limits for
which the engines and propellers bave
been type certificated under parts 33
and 35 of this chapter (or predecessor
regulations) or, in the case of derated
engine installations, lesser values on
which compliance with other
requirements of part 25 Is based. The
use of derated engine installations in
transport category airplanes is becoming
more prevalent. It is therefore necessary
that the basis for establisbing
powerplant limitations be well
understood. The commenter correctly
notes that compliance with certain
requirements is based on less than rated
power or thrust; however, by definition,
compliance with those requirements
would have no bearing on compliance
with proposed § 25.1521[aJ. The same
commenter recommends the use of the
phrase "••• must be
established· • ~ .. in lieu of the phrase
••••• established· • ",,, in proposed
§ 25.1521 (b) and (cJ. The FAA concurs
that the former phrase is preferable.
Except for this change, 1 25.1521 Is
revised 8S proposed.

Proposal 90. The only commenter on
this proposal is In support of the
proposed change to clarify the
requirements for APU limitations.
Section 25.1522 is, therefore, amended as
proposed.

Proposa/91. There were no comments
on this proposal within the scope of the
notice. Section 25.1533 Is, therefore.
revised to correct an existing editorial
error 8S proposed.

Proposal 92. No comments were
received on this proposal concerning the

visibility of instrument markinr:s.
Section 25.1543 is, therefore, revised as
proposed.

Proposal 93. No comments were
received concerning this proposal.
Section 25.1551 is. t."erefore. revised to
clarify the requirements for oil quantity
indication Ba proposed.

Proposal94. No adverse cormnents
were received concerning this proposal
to transfer the requirement for marking
the augmentation system tank filler
openings from § 25.945 to 1 25.1557.
Section 25.1557 is, therefore. amended as
proposed.

Propaso/. 95. Under this proposal.
§ 25.1581 would be amended to specify
that the Airplane Flight Manual must
contain any limitation established as a
condition of compliance with the .
applicable noise standards of part 38 of
this chapter. The sale commenter
recommends insertion of the word
"airworthiness" between "any" and
"limitation," asserting that the insertion
would clearly delineate other aspects of
noise findings from part 25 certification.
The FAA does not concur with this
recommendation because it would·
negate the intent of the proposal. The
limitations in question are those
established for noise certification
purposes, not those established for
airworthiness.

Since the lime Notice 84-21 was
issued, It has been noted that 1 38.1581
also specifies that the Airplane Flight
Manual (AFM) must also contain
procedures and other information
approved under § 38.1501. Section
25.1581 is. therefore. amended as
proposed, except that paragraph(aJ(3)
reads, "Any limitation, procedure, or
other information established •••,oo

for consisteocy with § 36.1581. This
addition presents no additional burden
as § 38.1581 already contains the same
requirement.

Proposol96. As proposed. § 25.1583
would be amended to add a reference to
§ 25.1522 in § 25.1583[bj(lJ. In addition,
§ 25.1583(bj(3), which contains the
requirement to furnish information

_ concerning inslrwnent markings in the
AFM would be removed; and
§ 25.1583(0 would be revised to delete
the requirement to explain the altitude
limiling factors in the AFM. The sale
commenter believes that it is necessary
to furnish information concerning
instrument markings in the AFM so that
the pilot will bave access to such
information. The FAA concurs, and
§ 25.1583(bJ[3) is retained accordingly.
Except for the retention of
§ 25.1583(b)(3), § 25.1583 is amended as
proposed.
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Proposal 97. Ail discussed in Notice
84-21. the parenthetical phrase.
"••• including U 25.115, 25.123, and
25.125 for the weights. altitude..
temperature.. wind components. and
runway gradients, as applicable,"
presenUy contained in I 25.1581(bl has
created confusion becauae 80me of the
items cited are inconsistent with those
mentioned in the specified section.. The
parenthetical phrase would, therefore.
be deleted. The sole commenter objects
to this proposed deletion and asserts
thaI, although there may be confusion,
the parameters listed are legitimate
performance criteria. The FAA concurs.
and paragraph (h) is amended to
exclude only the Teference to particular
sections.

Proposal 98. Ail proposed. the test
criteria presenUy contained in II 25.853.
25.855.and 25.1359 would be transferred
to appendix F for editorial improvement
and accuracy. In addition, the term
"acrylic" would be replaced by the
generic term "clearplastic." One
commenter recommends extensive
changel to appendix F to reflect current
industry practices and standards. While
these recommendations may have merit.
they go beyond the scope of the notice
and cannot be considered at this time.
They wil~ however. be considered for
future rulemaldng action. Another
commenter states that a sentence in
proposed appendix F is redundan~
however. the cited location of the
redundancy does not exist in the text of
the proposal. It is also noted that
appendix F was redesignated as
appendix F, part ~ subsequent to
issuance of Notice 084-21. Appendix F.
part L i .. therefore, amended as
proposed.

Proposal 99. .No comments welle
received roncerning this proposal.
Appeodix G is, therefore. amended to
correct an error as proposed.

Proposal 100. Subseguent to issuance
of Notice 84-21. emer,gencyevacuation
demonstrations became the subject",f
considerable public interesL Ail a result,
a public technical oonference on that
subject was held by the FAA in Seattle.
Washington, on September 3 through 6,
1985. In light of !he further study being
given to .emergency evacuation
demonstrations, any substantive
changes to the requirements for
emergency evacuation demonstration
will be deferred for future rulemsking
action. The exisling test criteria and
procedures Ill'8, .however. transferred
from. 25.803 to Dew.appendix J, III
proposed, for editing ImprovemenL
(Subseguent to the isawmce of Notice
84-21, .AmendmeDt 25-ll2 was adopted
to include otandard. for automatic

takeoff thrust control.system.. Because
tho.e standards became appendix1 the
standards for evacuation
demaDstratioDs have been redesignated
appendix Jaccordingly.)

Correction ofmiscellaneoufl editing
and typographical errors. Since the time
Notice 84-21 was issued, a number of
editing and1ypogmphical errors have
been hrought to the attention of the
FAA.

Prior toAmendment 25-311, the
performance requirements for
reciprocaling engine-powered airplanes
were contained in U 25.45 thTough
25.15. With the adoption of that
amendment, those sections were
removed. and the performance
requirements far recipr,()ca~ en,gine
powered airplanes were combined with
those for tw:bine engin..powered
airplanes contained in §I 25.101 through
25.125. Altbough I 25.49(c){2)(i) no
longer exists, § 25.145 erroneously refers
to that section as well as the coITectly
referenced I 25.103{b)(1]. Similarly,
I 25.129 erroneouslymers to
... • ,. when the wq flaps are
extended beyond the maximum
approach position determined under
I 25.61(e) •••:. [Actually. the
reference was inaccurate prior to _
Amendment 25-38, as well, because the
maximum approach flap position was
used for compliance with. not
determined by, I 25.81(e).) As these are
corrections and the Bubstance of the
changel has already been offered for
puhlic comment in conjunction with
Ameodment 25-38. 125.145 and 125.729
are amended to delete the references to
§ 25.49 and § 25.61. respectively.

At the time Amendment 25-{j1 (49 FR
6848; Februa"Y 23, 1984J was adopted,
paragraphs [h) and (i) of I 25.1001 were
redesignaled (e) and (f). respectively.
Due to an inadvettent error, an existing
reference in I 25.343(a) to I 25.1001 (e)
and (f) was not changed to conform to
the redesignation. This error i. corrected.
accordingly.

In some printings of paraDaph (h) of
§ 25.351, the air density is erroneously
denoted by the lower case letter "p" in
lieu of the Greek letter "rho:' In some
printings nf this paragl'8pb, the
superscript "2" hssbeen omitted from
the e>q>ression

In.\he fomwJa.far latera1ma.. ratio.1n
addition, the word "ration" incorrectly
appearaln lieu of the word "ratio."
These typographical errors to I 25.351
are corrected accordingly.

Regulatory EvaluatioD
This Regulatory Evslustion analyzes

the cost and benefit of the amendments.
A more detaJled Regulatory Evaluation
has been placed in the docket. The
majority of the amendments contain
numerous changes to clarify rules that
have been shown 10 be confusing. to
correct editing errors, to reflect current
terminology. and to update the rules to
reflect actual certification practices. The
administrative savings associated with
such clarificetions cannot be readily
determined and benefits are not
estimated. There are nine amendments,
addressed below. which relieve
manufacturer,s of certain costly cunent
requirements. None of the amendments
imposel8dditional costs. As discussed
below, msome cases the benefits are
not quantifiable. The total benefit of all
the changes is more than $100,000 for
type certification of smaller transport
category aiI'planes and exceeds $400.000
for type certificafion of larger transport
category aiJ:planes.

Section 25.21 Proof ofCompliance

The change to I 25.21 deletes current
I 25.21[bJ and changes I 25.Z1(dJ to
delete specific tolerances specified in
the current regulation. Section 25.21{b] is
to be deleted to simplify the regulation.
It hss no applicability to existing or
envisioned airplanes.. and it incorrectly
trnplies that specific testing is regmred
to meet the conditions of the section.

Benefits

The FAA does not require the tests
that I 25.21[bJmight be interpreled to
require. ThUs. there is no specific test
eliminated by this portion oftile
amendmenL

Section Z5.21(dj is changed to make it
more objective. 1'his ma!t' generate
savings in future applicationo because
placing the specific tolerance into
advisory circular material provides for
more flexibility in establishing a specific
test program. Such flexibility will
doubtless make future certification test
programs more efficient and therefore
less costly.

Based on FAA field estimates, lbe
future savings would involve
approximately two hours of airplane
flight test time, and 'about two
personweeka of a880cialed analyaes and
reporting. The value of flight test time
varies greatly with the size lind type of
airplanes being certificated. FAA field
estimates eel the approximate range ...
between $20.000 per hour for smaller
turbopropeller-driveD or buBine. jet
airplane. to $100.000 for larger turbojet
aiI'plan... In additiOD to flight _ time,
this proposal involves a aavinB.of
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engineering time for reduced analysis
and test reporting. The FAA estimates
aD average engineer's daily salary and
overhesd' at $400. or approxlmstely
$4.000 for the two-person weeks of time
saved. The range of total saving.
therefore, is from $44,000 tn $204,000,
depending on the size of the airplane.
This Baving occurs during each
c~rlificatio~program.
Section 25.177 Static laterol
directional stability

This amendment to 125.177 clarifies
and simplifies the regulations involving
certain stability testing. Tha purpose of
the amendment is to relieve certain test
burdens, and simplify the current
regulation. The practical impact of the
amendment is a Change in the test
procedures for each Part 25 certification
approval program. There will be
reduced airplane test time, because the
amenelment will enable the applicants to
restrucr...e their stability test programs,
The value of potential savings is based
on a reduction in airplane test time of
approximately 2 hours. Additionally. an
estimated two weeks of engineering
tima would be eliminated because of
reduced need for analysis and test
reporting. Based on estimates discussed
above. the amendment would save
between $40,000 and $200,000 of the cost
of airplane test time in each certification
program. The two weeks of additional
engineering time ja valued at an
estimated $4,000 based on the same
assumptions 88 in the discussion above.

Section 25.181 Dynamic stability
This amendment to 125.181 relieves

applicants from having to test between
stalling speed and 1.2 times stalling
speed. The purpose of the amendment is
to eliminate one or two specific
conditions and thus release the test
airplane for other tests. It is anticipated
that the equivalent of 10 minutes of test
time will be saved. Using the range .
established above for an hour of test
time. the benefit for each certification
program will be in the range of $3,300'for
smaller airplanes to $18.700 for larger
airplanes.
Section 25.205 Stalls; Critical engine
inoperative

This amendment deletes § 25.205.
which requires demonstration of stall
recovery with the critical engine
inoperative. The pmpose of the
amendment is to reduce the testing
required. The practical impact of the
amendment is to eliminate
approximately one hour nf test time. in
addition, the change would reduce
engineering ~ime by elimirlating an
estimated two week~ of.analy~is and .

test reporting. Based on the estimates
disc)lssed above under § 25.21. adopting
this change would save between $20.000
and $100.000 for airplane test time in a
certification program. and $4.000 in
engineering time.

Section 25.251 Vibrotion and buffeting

This amendment to 125.251 relieves
certain applicants from particular test
burdens. The practical Impact of the
amendment is to eliminate a lest
program for airplanes which fit the
characteristics outlined. Certain
turbapropeller-driven airplanes and
slower turbojet-powered airplanes. for
example, would have a simpler test
program under the amendment. The
previously required test program is nat
justified for those airplanes. as the
required tests have not been found
critical. This amendment could save up
to five hours of flight testing, and four
weeks of associated engineering time for
analysis and reporting. Using the factors
developed above. the airplane test time
is valued at up to $100.000. This analysis
assumes that the airplane would
probably be a smaller airplane. The
engineering time Is valued at $8,000.
These savings apply to each
certification program for affected
airplanes.

Section 25.571 Damage-toleronce and
fatigue evaluation ofstructure

There are four changes to 125.571.
One is editorial, two are clarifying
changes that will not cause any
additional costs to be incurred, and one
ie relieving an impracticable tesl

The change to the heading of
125.571(b) is editorial only.

The change to §25.571(b)(2) is a
clarification of the present rule. While
this clarification appears to add
conditions which must be met for
damage~tolerance, any such testing is at
no cost, since it can be accomplished at
the S8me time 8S other damage·
tolerance evaluation. Further. the FAA
expects that there should be no design
cost difference resulting from this
requirement.

The change to 125.571(e)(l) clarifies
the requirements of the bird impact test
of the present rule. Confusion exists 88 a
result of § 91.70[a) of the FAR. which
limits operational speed to 250 knots
within the continental U.S. Section
91.70(a) does not apply to operations
outside the continental U.S.. and the
FAA has interpreted the current rule as
meaning cruise velocity 8t 8ea level. The·
test criteria are similar, and it is
expected thai no redesign or testing
changes will be required as a result of
this proposal.

Service experience has shown
compliance with 8 requirement for
propeller-driven airplanes to be
Impossible. As a result of the granting of
exemptions for good cause, no
manufacturer has, in fact, been required
to show compliance with the current
requirement. The safety of propeller
airplanes is not din,rinished. however, as
8 more practical means of compliance I.
required by new § 25.905(d). The
benefits of the proposal are not
quantifiable because the FAA cannot
predict how many certification programs
there will be for transport category
propeller-driven airplanes,

SectIon 25.723 Shack, absorption tests

This amendment to 125.723 allows
the use of analysis in lieu of testing in
more instances when there are changes
in landing gears and in takeoff and
landing weights. The purpose of the
cbange Is to relieve a regulatory burden
and clarify the intent of the rule.
Because of the use of the phrase
"identical energy absorption
characteristics" in the current rule. Borne
testing could be required when
increases are songht in previously
approved takeoff and landing weights.
The amendment allows for greater USB

of analysis in lieu of testing. In practice.
considerable analysis is allowed today,
80 there i8 no quantifiable saving
associated with the proposal. However.
If it saves a future landing gear retest
program. the potential savings are
considerable.

Section 25.733 Tires

This amendment to 125.733 deletes
the requirement to consider the effeels
of inertia in lire ratings. The purpose of
the change is to relieve a regulatory
burden. For example, when engine
thrust ratings are changed, an analysis
must be completed under present
regulations to evaluate the impact the
change might have on tire ratings.
Experienca has shown that this impact
Is not significant. The relief from
preparing an analysis saves
approximately one day of engineering
time whenever engine thrust ratings afB
increased. This is approximately $400.
using the labor rate developed above.

Section 25.773 Filat compartment view

This amendment to 125.773 clarifies
the current regulation and allows an
alternative means of compliance with
the requirement for an openable
window. The purpose of the amendment
i8 to relieve 8 current burden. arid
clarify the rules. There is no Impact 88 8

result of the change to 125.773(b)(I)(ii)
since this is the present certification'
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practice today. The change to
i 25.733(b)(2) provides alternative
means of achieving the objective of a
clear view for the pilot under adverse
conditions. Such alternative means have
been approved as equivalent safety
findings under the provision of § 21.21 in
recent certification programs. Generally,
these alternative means are additional
windows which provide a clear view for
the flight pilot and which. because of
their design. will not be affected by
severe weather situations, 8uch 8S
hailstorms. While hailstorms. for
example. may fracture a forward-facing
windshield. side windows are not
harmed by hail. The potential benefit
associated with this relief is
considerable. and could amount to over
$200.000 over the production life of a
large transport category airplane. Not
only is design and engineering complex
for an openable window. but there are
requrring production costs with each
airplane. Pressure seals. special latching
devices and waterproofing must all be
incorporated in design and production of
such openable windows. Also, there are
occasional maintenance problems
associated with openable windows
which are eliminated with an alternative
means of compliance. The actual benefit
associated with this change is
hypothetical, since equivalency has
been granted in recent certification
programs. However, it is not
unreasonable to estimate that use of
alternate means of compliance could
easily save at least $200.000 over the
production life of a large transport
category airplane. This is a very general
estimate covering both engineering and
production costs.

Discussion of Comments

There were no comments which
directly addressed the economic
evaluation in the NPRM or the
Regulatory Evaluation placed in the .
docket. Nor were there any comments
relating to the Regulatory Flexibility
Determination. In addressing each of the
proposals there were some comments
made relating to costs and these have
been addressed in previous sections
which discussed the comments relating
to each of the proposals.

Regulatory Flexibility Detarmination
The Regulatory Flexibility Act of 1980

(RFA] was enacted by Congress to
ensure that small entities are not
unnecessarily and disproportionately
burdened by government regulations.
The Act requires agencies to review
rules which may have "a significant
economic lmpact on 8 substantial
number of small entities." Since the Act
applies to U.S. entities. only U.S.

manufacturers of transport category
airplanes will be affected.

In the United States. there are two
manufacturers that specialize in
commercial transport category
airplanes. The Boeing Company and
McDonnell Douglas Corporation. In
addition. there are manufacturers that
specialize in the manufacture of other
transport category airplanes. such as
those designed for executive
transportation. These are Cessna
Aircraft Corporation. Beech Aircraft
Corporation, Gulfstream American
Corporation and Gates Laariet
Corporation.

The FAA size threshold for a
determination of a small entity for U.S.
airplane manufacturers is 75 employeesi
any manufacturer with more than 75
employees is considered not to be a
smaU entity. Because none of the U.S.
manufacturers of transport category
airplanes is a small entity. this final rule
will have no impact on any
manufacturer that is a "small entity:'

Because this final rule will not have a
"significant economic impact on a
substantial number of small entities," no
review is required in this regard by the
Act.

International Trade Impact Assessment
This rule is not expected to have an

adverse impact on the trade
opportunities Q.f either U.S.
manufacturers of transport category
airplanes doing business abroad or
foreign aircraft manufacturers doing
business in the United States. Since the
certification rules are applicable to both
foreign and domestic manufacturers,
which seUtheir products in the United
States, there will be no competitive
trade advantage to either.

FederaliSM Implications
The regulations adopted herein will

not have substantial direct effects on the
atates, 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 rma( rule will not
have sufficient federalism implications
to warrant the preparation of a
Federalism Assessment.

Conclusion
Because the regulations adopted

herein are not expected to result In
significant costs. the FAA has
determined that this final rule is not
major as defined in Executive Order
12291. For the same reason and because
this is an issua that has not prompted a
great deal of public concern. this final

rule is not considered to be significant
as defined in Department of
Transportation Regulatory Policies and
Procedures (44 FR 11034: February 26.
1979). In addition, since there are no
small entities affected by this
rulemaking, it is certified, under the
criteria of the Regulatory Flexibility Act.
that this final rule will not have a
significant economic impact. positive or
negative on a substantial number of
small entities. The regulatory evaluation
prepared for this final rule remains has
been placed in the docket. A copy of this
evaluation may be obtained by
contacting the person identified under
the caption "FOR FURTHER INFORMATION
CONTACT."

Ust of Subjects in 14 CFR Pari 25

Air transportation, Aircraft, Aviation
safety. Safely. Tires.

Adoption of the Amendment

Accordingly. part 25 of the Federal
Aviation Regulations (FAR] (14 CFR part
25] is amended as follows:

PART 25-AIRWORTHINESS
STANDARDS: TRANSPORT
CATEGORY AIRPLANES

1. The authority citation for part 25
continues to read as follows:

Authority: 49 U.S.C. 1344. 1354{a). 1355
1421.1423.1424.1425. 142S. 1429. 1430; 49
U.S.C. 106(gl [Revised Puh. I. 97-449. January
12, 1911.'l1; 49 CFR 1.47[a).

2. By revising I 25.2 to read as
follows:

125.2 Special retroacUvl requlrements.
The following special retroactive

requirements are applicable to an
airplane for which the regulations
referenced in the type certificate predate
the sections specified below-

(a) frrespective of the date of
application. each applicant for a
supplemental type certificate (or an
amendment to a type certificate]
involving an increase in passenger
seating capacity to a total greater than
that for which the airplane has been
type certificated Must show that the
airplane concerned meets the
requirements of:

(1) Sections 25.721(d). 25.783(g).
25.785(c). 25.803(c) (2) through (9). 25.803
(d) and (e). 25.807 (a). (c). and (d). 25.809
(f] and (h). 25.611. 25.612. 25.613 (a). (bl.
and (c). 25.615. 25.817, 25.853 (a] and (bJ.
25.855(a). 25.993(f]. and 25.1359[c) in
effect on October 24. 1987. and

(2] Sections 25.803(b) and 25.803(c)(l)
in effect on April 23. 1969.

(b) Irrespectiva of the date of
application. eacb applicant for a
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5. By amending 1 25.33 by revising
paragraph (c) 10 read ao follow",

§ 25.33 Propener speed and pitch "mila.

(d) Parameters critical for the tesl
being conducted, such as weight,
loading (center of gravity and inertia),
airspeed. power. and wind. must be
maintained within acceptable tolerances
of the critical values during flight
testing.

4. By amending § 25.29 by revising
paragraph (0)(3)(iil) to read as follows:

§ 25.29 Empty welghl and corresponding
center of grwlty.

Cal •••
(3) •••

(iii) Other fluids required for normal
operation of airplane systems. except
potable water, lavatory precharge
water. and fluids intended for injection
in the engine.

(c) The means used to iimit the iow
pitch position of the propeller blades
must be oetso that the engine does nol
exceed 103 percent of the maximum
allowable engine rpm or'99 percent of an
8 pproved maximum avcI'&peed,
whichever is greater. with-

(1) The propeller blades at the low
pitch limit and governor inoperative;

(2) The airplane stationary under
standard atmospheric conditions with
no wind; and

(3) The engine. operating at the
takeoff manifold pressure limil for
reciprocating engine powered airplanes
or the maximum takeoff torque limit for
turbopropeller engine-powered
airplanes.

•

•

•

•

•

•

•

•

•

•

•

•

•

(I) Vmeh the minimum control speed
during landing approach with all engines
operating, is the celibrated airspeed at
which, when the criticel engine is
suddenly made inoperative. It is
pnssible to maintain control of the
airplane with that engine still
inoperative and maintain straight flight
with an angle ofbank of not more than 5
degrees. V.d must be established with-

[g) For airplanes with three or more
engines, Vmd-2, the minimum control
speed during landing approach with one
critical engine inoperati?e, is the
calibrated airspeed at which, when a
second critical engine is suddenly made
inoperative, it is possible to maintain
control of the airplane ,,;th both engines
still inoperative and maintain straight
flight with an angle of bank of not more
than 5 degrees. Vad~ must be
established with-

11. By revising § 25.177 to read as
follows:

§ 25.117 StaUc laieral-dlrecUonalstabIHty,

(s) [Reserved)
(bJ [Reserved)
(c) In streight, steady sideslips, the

aileron and rudder control movements
and forces must be substantially
proportional to the angle of sideslip In s
stable sense; and the factor of
proportionalitY must lie between limits
found necessary for safe operation
throughout the range of sideslip angles
appropriate to the operatian of the
airplane_ At greater angles, up 10 the
angle at which full rudder is used or a
rudder force of 180 pounds is obtained,
the rudder pedal forces may not reverse;
and increased rudder deflection must be
needed for increased angles of sideslip.
Compliance with this paragraph must be
demonstrated for all landing gear and
flap positions and symmetrical power
conditions at speeds from 1.2 VII to VItt<

Vie. or V,.::IMtc> as approprIate.

nosewheel steeringJ. as limited by 150
pounds afforce, and the lateral control
to the extent olkeeping the wings level
to enable the takeoff to be safely
continu,ed using normal piloting akill. fn'
the detennination of VDKC' 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
mOI'e than 30 feet laterally from ti,e
centerline at any point. V-. must be
established with-

•

••

•

••

•

••

•

(h)' ••
(2J [Reserved)

§ 25.111 [Amended]
6. By amending 125.111, paragraph

(a)(l). by removing the regulatory
reference "§ 25.101.(c)" and inserting
"§ 25.101.(f)" in its place.

§ 25.125 IAmended]
7. By amending 1 25.125, paragreph

(a)(2), by removing the word. ·steady
gliding" and inserting the word
"stabilized" in their place.

8. By amending § 25.145 by revising
paragraphs (aJ and (alllJ 10 read a.
folloW's:

§ 25.145 longitudinal control
[aJ ft must be possible at any speed

between the trim speed prescribed in
1 25.103(b)(1) and V.. to pitch the nose
downward so that the acceleration to
this selected trim speed is prompt
with-

(IJ lbe airplane trinuned at the trim
speed prescribed in § 25.103(b)(I).

• •

9. By amending 1 25.147, by revising
paragrapb (a) introductnry text to read
8S follows and by removing and
reserving paragraph (b)(2):

§ 25.147 DlrecUonai and lateral control
(a) Directional control; general, It

mu.t be possible, with the wings level,
to yaw into the operative engine and to
oafely make a reasonably sudden
change in heading of up to 15 degrees in
the direction of the critical inoperative
engine. This must be shown at 1.4Vtl for
heading cbanges up to 15 degrees
(except that the heading cbange at
which the rudder pedal force is 150
pound. need not be exceededJ. and
with-

(eJ V"",. Ihe minimum control speed
on the ground, is the celibraled airspeed
during the takeoff ron at which, when
tbe critical engine is suddenly made
inoperative. It is possible to maintain
control of Ihe airplane using the rudder
conlrnl alone (,,;thout the use of

•

(h) V•• 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 maintain straight flight
with an angle of banIc of not more than 5
dpgrees.

10. By amending § 25.149 by revising
paragraph (h). and the introductory text
of (e), (f] and (g) tn read as follows:

§ 25.149 Minimum conlrol speed.

•

•

•

•

•

•

•

•

•

.'

•

•

•

•

(h) [Reserved)

•

•

supplementallype certificate (or an
amendment to 8: type certificate) for an
airplane manufactured after October 16,
1987, must show that the airplane meets
the requirements of § 25.807[c)(7) in
effect on July 24, 1989.

(c) Compliance witb subsequent
revisions to the sections specified In.
paragraph (a) or (h) above may be
elected in accordance with § 21.101(a)(2)
of this chapter or may be required in
accordance with § 21.101,(h) of this
chapter.

3. By an,ending § 25.21 by removing
paragraph (hJ and marking it "reserved"
and revising paragraph [d) to read as
follows:

§ 25.21 Proof of compliance.
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(e) For an airplane with MD greater
than .6 or with a maximum operating
altilude greater than 25,000 feet, the
positive maneuvering load factors at
which the onset of perceptible buffeting
occurs must be determined with the
airplane in the cruise configuration for
the ranges of airspeed or Mach number,
weight. and altitude for which the
airplane is to be certificated. The
envelopes of load factor, speed. altitude.
and weight must provide a sufficient
range of speeds and load factors for

(d) The rudder gradients must meet
the requirements of paragraph (c) at
speeds between Vmo/Mmo and V'c!Mfc
except that the dihedral effect [aileron
deflection opposite the corresponding
rudder input) may be negative provided
the divergence is gradual. easily
recognized, and easily controlled by the
pilot.

§ 25.181 [Amended]
12. By amending § 25.181, paragraphs

(a) and (b), by removing the words
"stalling speed" and inserting "1.2 V." in
their place.

§ 25.205 [Removed]
13. By removing § 25.205.
14. By amending § 25.251 by revising

paragraph (e) to read as follows:

§ 25.251 Vibration and buffeting.

§ 25.307 (Amended]
16. By amending § 25.307 by removing

paragraphs (b) and (c) and marking
them [Reserved].

§ 25.331 [Amended]
17. By amending § 25.331.

paragrapb(c)(2)(i), by removing the
expression "A to D" following the word
"Points" and inserting the expression

Donnal operations. Probable inadvertent
excursions beyond the boundaries of the
buffet onset envelopes may not result in
unsafe conditions.

15. By amending § 25.253 by revising
paragraph.(a)(3) to read as follows:

§ 25.253 HIgh-speed characterfstIcs.
(a) • • •
(3) With the airplane trimmed at any

speed up to VMO !MMOI there must be no
reversal of the response to control input
about any axis at any speed up to VOF!
Mop. Any tendency to pitch, roll, or yaw
must be mild and raadily controllable,
using normal piloting techniques. When
the airplane is trimmed at VMo!MMO' the
slope of the elevator control force versus
speed curve need not be stable at
speeds greater than Vpc/Mvc. but there
must be a push force at all speeds up to
VoF!MDF and there must be no sudden or
excessive reduction of elevator control
force as VoF/MD, is reached.

•••

U,w 217'8
U ~ - (1-cos -)

2 zse

•
(b) • • •
[1) The shape of the gust is

•

"AI to DI" in its place aod, paragraph
(c)(2)(ii). by removing the expression "A
to D" following the word "Points" and
inserting the expression. "A' to D~' io its
place.

18. By amending § 25.341. by revising
paragraph (b)(l) as follows. and by
redesignating existing paragraph (b)(3)
as paragraph (c) and revising the text as
follows:

§ 25.341 Gust loads.

where-
s=distance penetrated into gust (ft);
C=mean geometric chord of wing (ft); and
U.=derived gust velocity referred to in

parsgraph (a) (Ips).

(2) • • •
(c) In the absence of 8 more rational

analysis, the gust load factors must be
computed as follows:

0=1+
49S(W/Sj

where-

K.UdeVa

••••

••••

0.88....
K. = --- = gust alleviation factor.

5.3+1&'

2(W/S]
JL. = --=-- = airplane mass ratio:

Pc..

U.,=derived gust velocities referred to in
paragraph (s) (lpa):

p=density of air (slugs cu. ft.);
y:!!S=wing losding [pai):
C=mean geometric chord (ft};
g=acceleration due to gravity (ft/sec2 ); .

V=airplane equivalent speed (knots); and
B= slope of the airplane normal force

coefficient curve CN''' per radian if the
gust load. ere applied to the wings and
horizontal method. The wing lift curve
slope C,u. per radian may be used when
the gust load is applied to the wings only
and the horizontal tall gust loads are
treated as a separate condition.

§ 25.343 [Amended)

19. By amending § 25.343. paragraph
(a), by removing the reference to
§ 25.1OO1lhJ and (i) and inserting a

reference to § 25.1001 [eJ and (f) in its
place.

20. By amending § 25.345 by revising
paragraph (c)(l) to read as follows:

§ 25.345 High lilt ~evlce..
• •••

(c) ....
(1) Maneuvering to 8 positive limit

ioad factor as prescribed in § 25.337(b);
and

• •
21. By amending § 25.351, by revising

paragraph (b) as follows:

§ 25.351 Yawing conditions.
• •

(b) Lateralgusts. The airplane is
assumed to encounter derived gusts
nonnalto the plane of symmetry while

in unaccelerated flight. The derived
gusts and airplane speeds corresponding
to conditions B' throngh I' (in § 25.333(c))
(as detennined by §§ 25.341 and
25.345(aJ(2) or § 25.345(cJ[2)] must be
investigated. The shape of the gust must
be as specified in § 25.341. In the
absence of a rational investigation of
the airplane's response to a gust, the
gust loading 00 the vertical tail surfaces
must be computed as follows:

where-
k=vertical tail load (lbs.):
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O.88~
K.. ~ --- =gnsf alleviation factor;

503+,...

K.

( -} _lateral mass ratio~
I,

• •

25. By amending 125,395 by revising
paragraph (b) and adding a new
paragraph (c) to read as foHows:

(c) The limit engine torque. 10 be
considered unde.r paragraph (a) of this
seclion must be obtained by multiplying·
mean torque for the specified power and
speed by a faclor of-

•

(a) The airplane must be designed for
the symmetrical maneuvers and gusts
prescribed in §§ 25,333, 25.337. and
25.341, and the yawing maneuvers and
lateral gusls in 1 25.351, at each setting
and the maximum speed associated with
that setting; and

•

•

•

••

•

•

•

•

•

•

•

•

•

•
(e) Greater design values may be used

if a "premium selection" of the material
is made in which 8 specimen of each
indlvidualitem Is lested hefore use 10
determine tbatthe actual strangth
properties of that particular item "ill
equal or exceed those used in design.

§ 25.615 [Removed]
31. By removing 1 25.615.
32. By amending 1 25.625. by revising

paragraph (d). 10 read as follows:

§ 25.625 fitting 'actors.
• •

lbJ Damage-tolerance
evaluation. •••

(2) Tha limit gusl condition specified
in §§ 25.305(d), 25.341, and 25.351(b) at
the specified speeds up to Vco and in
§ 25,345.

30. By amending 1 25.613 by revising
paragraphs (b) and (e)to read as
fonows:

§ 25.613 Material .lrengUl propef1le$ end
desllJn volue..

(b) Design values must be chosen to
mlnimi2e the probabilily of structural
failures due 10 material variability.
Except a. provided in paragraph (e) of
this section, compliance with this
paragraph must be shown by selecting
design values which 88sure material
strength with Ihe following probability:

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

(2) For redundant structure, in which
Ih. failure of individual elements would
result in applie.d loads being lafely
distributed to other load carrying
members, 90 percenl probability with 9S
percent confidence.

(e) • • •
(1) Impact wilh a 4-pound bird at V. at

sea level to 8,000 feel;
(2) Unconlained fan blade impact

•••••

• •

• •

§ 25.45& (Amendedl
28. By amending 1 25.459 by inserting

the word "slats:' after the word "slots,"
and before the word "and spoilers,"

29. By amending 1 25.571 by revising
the heading of paragraph (b) and by
revising paragraphs (b)(Z). (e)(l). and
(e)(2) to read as follows:

§ 2_5.511 Damage-Ioleran.ce and fatigue
evaluation 01 structure.

§ 25.3115 ConlTo! .",tem.

(b) The system limit loads. exceplthe
loads resulting from ground gosts, need
not exceed tha loads that can be
produced by the pilot (or pilots) and hy
Butomatic or power devices operating
the controls.

(c) The loads must not be less than
those resulting from application of Ihe
minimum farces prescribed in
125.397(c).

§ 25.391 IAmended]
26. By amending Footnote 3 to 1 25.397

Ly removing the word "most" and
inserting the words '-must be" in its
place.

27. By amending 1 25.415 by revising
paragraph (a)(2), to read as follows:

§25.415 Ground llIIst condlllon..
(aJ· ••
(2) The control syslem stops nearest

the surfaces. the control system locks.
and Ihe paris of the ayatems (if any)
between thesa stopa and locks and the
control surface horns. must be designed
for linlil hinge moments H obtained from
the formula, H=KcS.q, where-

. H=limit hinge moment (ft.lbs..);.
c=mean chord of the controlsunace art oj

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

hinge line (sq. ft):
q:oo: d)rnamlc pressure (p.e.f.) based on a

design speed not less than 14.6(WI
S)~+14.6 (f.p.B.}. except that the design
speed need not exceed 68 f.p.s. (W/S fs
""in8 loading balled on maximum
a.irplane weight and wm, area); and

J( = linlit hinge moment factor for ground
gusts derived in parugraph (b) of this
section.

••••

§ 25.3G5 [Amended)
23. By amendi.lll) the introductory

sentence of 1 25.3G5 by removing the
words "for occupants."

24. By emending 1 25.373 by revising
paragraph (a). to read as follows:

§ 25,373 Speed conlToi dovlce..

uM=derlved gust velocily (Cps):
_=air density (slugs/ell. ft.);
W=airplane weight (lba.);
§r.=sree of vertical tail (ft.'];
G-; = mean geometric chord of vertical

surface lft.r,
at :;·lift curve slope of vertical tail (pet

radian);
K ::radius of gyration in yaw (fi).;
If = distance from airplane e.g., to lift center

of vertical surface {ft.}:
g=acceleration due to gravity lil/sec. '):

and
\'=airplane equivalent .peed (knots}.
22. By amending 1 25,361 by revising

paragraphs (a) introduclory lexl. (a)(2)
and (c) introduclori lexllo rea.d 88
follows:

§ 25.301 Engl~e torquo.
(a) Each engine mOlmt and its

supporting structure must be designed
for the effects of-

(1)" ...
(2) A limiltorql,le corresponding 10 the

maximum continuou8 power and
propeller speed. acting simultaneously
with the limit loads from flighl condition
A of 1 25,333(b): and

(3)" ....
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(d) •••
(1) • • •

(iiJ Any other combination of failures.
malfunctions, or adverse conditions not
shown to be extremely improbable.
• • • • •

(dJ For each seat. berth, safety belt.
and harness, the fitting factor specified
in 1 25.785[£](3J applies.

33. By amending 1 25.629 by revising
paragraphs (b](l] and (d](l)(iiJ to read
8S follows:

§ 25.629 Flutter, deformation, and fell-saf.
criteria.

(b] •••
(lJ The airplane must be designed to

be free from flutter and 9ivergence
(unstable slructural distortion due to
aerodynamic loading) for all
combinations of altitude and speed
encompassed by the VD/Mo versus
altitude envelope enlarged at all points
by an increase of 20 percent in
equivalent airspeed at both constant
Mach number and constant altitude.
except that the envelope may be limited
to 8 maximum Mach number of 1.0 when
M is less than 1.0 at all design altitudes
and the following is established-

§ 25.673 IRemoved]
34. By removing 1 25.673.
35. By revising 1 25.693 to read as

follows:

§ 25.693 Joints.
Control system joints (in pusq-pull

systems) that are subject to angular
motion. except those in ball and roller
bearing systems, must have a special
factor of safety of not less than 3.33 with
respect to the ultimate bearing strength
of the softest material used 8S a bearing.
This factor may be reduced to 2.0 for
joints in cable control systems. For ball
or roller bearings, the approved ratings
may not be exceeded.

36. By revising § 25.701 to read as
follows:

125.701 Flap and slat Interconnection.
(aJ Unless the airplane has safe flight

characteristics with the flaps or slats
retracted on one side Bnd extended on
the other, the motion of flaps or slats on
opposite sides of the plane of symmetry
must be synchronized by 8 mechanical
interconnection or approved equivalent
means.

(bJ If a wing flap or slat
interconnection or equivalent means i9
used, !! must be designed to account for
the applicsble unsymmetrical loads,
including those resulting from flight with
the engines on one side of the plane of

•

•

•

•

•

•

•

•

•

•

•

•

•

•

(lJ The loads on the main wheel tire,
corresponding to the most critical
combination of airplane weight (up to
maximum weight) and center of gravity
position, and.. .. .. .. ..

(bJ The brake system and associated
systems must be designed and
constructed so that if any electrical.
pneumatic. hydraulic, or mechanical
connecting or transmitting element
(excluding the operating pedal or
handle) fail", or if any single source of
hydraulic or other brake operaling
energy supply i. lost. it is possible to
bring the airplane to rest under
conditions specified in 125.125. with s
mean deceleration during the landing
roll of at least 50 percent of that
obtained in determining the landing
distance as prescribed in that section.
Subcomponents within the brake
assembly••uch as brake drum. shoes.
and actuators (or their equivalents),
shall be considered as connecting or
transmitting elements, unless it is shown
that leakage of hydraulic fluid resulting
from failure of the sealing elements in
these subcomponents within the brake
assembly would not reduce the braking
effectiveness below that specified in this
paragraph.

42. By revising I 25,772 to read ~.

follows:

125.772 Pilot compartment doors.
For an airplane that has 8 maximum

passenger seating configuration of more
than 20 seats and that has a lockable
door installed between the pilot
compartment and the passenger
compartment:

(a) The emergency exit configuration
must be designed 80 that neither
crewmembera nor passengers need use

41. By amending 1 25.735 by revising
paragraph (b]. to read as follows:

§ 25.735 Brakes.

(c) When a landing gear axle is filled
with more than one wheel and tire
assembly. such 8S dual or dual-tandem,
each wheel must be fitted with a
suitable tire of proper fit with a speed
rating approved by the Administrator

. that is not exceeded under critical
conditions. and with 8 load rating
approved by the Administrator that is
not exceeded by-

(1) The loads on each main wheel tire,
corresponding to the most critical
combination of airplane weight (up to
maximum weight) and center of gravity
position, when multiplied by a factor of
1.07; and

•

•

•

•

•

••

•

•

•

•

•

(e) ......
(4) Lsndplanes must have an aural

warning device that will function
continuously, when the wing flaps are
extended beyond the maximum
approach position. if the gear is not fully
extended and locked. There must not be
a manual shutoff for this warning
device. The flap position sensing unit
may be installed at any suitable
location. The system for this device may
use any part of the system (including the
aural warning device) for the device
required in paragraph (e](2J of this
section.

•

38. By amending 1 25.729 by revising
parsgraph (eJ[4) to read as follows:

§ 25.729 Retracting mechanl.m.

symmetry inoperative and the remaining
engines at takeoff power.

(c] For airplanes with flaps or slats
that are not subjected to slipstream
conditions, the structure must be
designed for the loads imposed when
the wing flaps or slats on one side are
carrying the most severe load occurring
in the prescribed symmetrical conditions
and those on the other side are carrying
not more than 80 percent of that load.

(d) The interconnection must be
designed for the loads resulting when
interconnected flap or slat surfaces on
one side of the plane of symmetry are
jammed and immovable while the
surfaces on the other side are free to
move and the full power of tha surface
actuating system is applied.

37. By amending § 25.723 by revising
paragraph (aJ to read as follows:

§ 25.723 Shock ab.orptlon t .....

(s) It must be shown that the limit
load factors selected for design in
accordance with 125.473 for takeoff and
landing weights, respectively, will not
be exceeded. This must be shown by
energy absorption tests except that
analyses based on earlier tests
conducted on the same basic landing
gear system which has similar energy
absorption characteristics may be used
for increases in previously approved
takeoff and landing weights.

§ 25.731 IAmended)
39. By amending 1 25,731. paragraph

(b)(lJ. by removing the word "takeoff'
and inserting the word "maximum" in
its place.

40. By amending § 25.733 by revising
paragraph. (aJ(lJ. (cJ. introductory text
and [c](l) to read as follows:

§ 25.733 nre•.
(a) .....

•

••

••

•

•

••
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that door in order to reach the
emergency exits provided for them; and

(b) Means must be provided to enable
flight crewmemben to directly enter the
passenger compartment from the pilot
compartment if the cockpit door
becomes jammed.

43. By amending I 25.773. by revising
paragraphs (b){l)(i) and (b)(2~ to read as
follows:

§ 25.n3 PROI compartmenl view.

section. considering the probable
damage due to a severe hail encounter.
• • • • •
§ 25.n. (Amended!

44. By amending I 25.779, paragraph
(b}[l). by removing the word ''Throttles''
and Inserting the words "Power or
thrust" In its place.

45. By amending I 25.78t by revising
the chart as follows:

81LUNG CODE 4111)..13-11

•••••

(i) Heavy rain at speeds up to 1.6 VoJ.
with lift and drag devices retracted; and

(ii) •••
(2) The rlJ'St pilol must have-
(i) A window that Is openable.under

the conditions prescribed In paragraph
(b}[t) of this section when the cabin i.
not pressurized. provides the view
specified in that paragraph, and gN..
sufficient protection from the elements
against impainnent 01 the pilot's vision;
or

(ii) An alternate means 10 maintain s
clear view under the conditions
specified In paragraph (b}[t) of this

•••
(b) •••
(l)· ••

•



Federal Register I Vol. 55, No. 140 I Friday, July 20, 1990 I Rules and Regulations 29779

-+-+-. -

FLAP CONTROL KNOB

MIXTURE CONTROL KNOB

LANDING GEAR CONTROL KNOB

SUPERCHARGER CONTROL KNOB

POWER OR THRUST KNOB
BIWNG CODE 491C)-.13-C

PROPELLER CONTROL KNOB
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46. By amending § 25.783 by revising
paragraph (g) to read as follows:

§ 25.783 Doora.

(g) Cargo and service doors not
suitable for use 8S emergency exits need
only meet paragraphs (e) and (f] of this
section and be safeguarded against
opening in flight as a result of
mechanical failure or failure of a single
structural element.

47. By revising § 25.785 to read as
follows:

§ 25.785 seats. berths, safety belts, and
harnesses.

(aj A seat (or berth for a nonambulant
person) must be provided for each
occupant who has reached his or her
second birthday.

(b) Each seat, berth, safety belt,
harness. and adjacent part of the
airplane at each station designated as
occupiable during takeoff and landing
must be designed so that 8 person
making proper use of these facilities will
not suffer serious injury in an emergency
landing as a result of the inertia forces
specified in § § 25.561 and 25.562.

(c) Each seat or berth must be
approved.

(d) Each occupant of a seat that
makes more than an 18~degree angle
with the vertical plane containing the
airplane centerline must be protected
from head injury by a safety belt and an
energy absorbing rest that will support
the arms. shoulders. head, and spine, or
by a safely belt and shoulder harness
that will prevent the head from
contacting any injurious object. Each
occupant of any other seat must be
protected from head injury by a safety
belt and, a9 appropriate to the type.
location, and angle of facing of each
seat. by one or more of the following:

(1) A shoulder harness that will
prevent the head from contacting any
injurious object.

[2) The elimination of any injurious
object within striking radius of the head.

(3) An energy absorbing rest that will
support the arms. shoulders. head. and
spine.

(el Each berth must be designed so
that the forward part has a padded end
board. canvas diaphragm. or equivalent
means. that can withstand the static
load reaction of the occupant when
subjected to the forward inertia force
specified in § 25.561. Berths must he free
from corners and protuberances likely to
cause injury to a per~on occupying the

. berth during emergency conditions.
(f] Each seat or berth, and its

supporting structure. and each safety
belt or harness and its anchorage must

•

• •

•

•

• •

•

be designed for an occupant weight of
170 pounds, considering the maximum
load factors, inertia forces. and
reactions among the occupant, seat,
safety belt, and harness for each
relevant flight and ground load
condition (including the emergency
landing conditions prescribed in
§ 25.581). In addition-

(1) The structural analysis and testing
of the seats, berths, and their supporting
structures may be determined by
assuming that the critical load in the
forward. sideward, downward. upward.
and rearward directions (as determined
from the prescribed flight, ground, and
emergency landing conditions) acts
separately or using selected
combinations of loads if the required
strength in each specified direction is
substantiated. The forward load factor
need not be applied to safety belts for
berths.

(2) Each pilot seat must be designed
for the reactions resulting from the
application of the pilot forces prescribed
in § 25.395.

(3] The inertia forces specified in
§ 25.561 must be multiplied by a factor
of 1.33 (instead of the fitting factor
prescribed in § 25.625] in determining
the strength of the attachment of each
seat to the structure and each belt or
harness to the seat or structure.

(g) Each seat at a flight deck station
must have a restraint system consisting
of a combined safety belt and shoulder
harness with a single·point release that
permits the flight deck occupant, when
seated with the restraint system
fastened, to perform all of the
occupant's necessary flight deck
functions. There must be a means to
secure each combined restraint system
when not in use to prevent interference
with the operation of the airplane and
with rapid egress in an emergency.

(h) Each seat located in the passenger
compartment and designated for use
during takeoff and landing by a flight
attendant required by the operating
rules of this chapter must be:

(1) Near a required floor level
emergency exit. except that another
location is acceptable if the emergency
egress of passengers would be enhanced
with that location. A flight attendant
seat must be located adjacent to each
Type A emergency exit. Other flight
attendant seats must be evenly
distributed among the required floor
level emergency exits to the extent
feasihle.

(2) To the extent possible, without
compromising proximity to a required
floor level emergency exit. located to
provide a direct view of the cabin area
for which the flight attendant is
responsible.

(3) Positioned so that the seat will not
interfere with the use of a passageway
or exit when the seat is not in use.

(4) Located to minimize the
probability that occupants would suffer
injury by being struck by items
dislodged from service areas. stowage
compartments, or service equipment.

(5) Either forward or rearward facing
with an energy absorbing rest that is
designed to support the arms, shoulders.
head, and spine.

(6) Equipped with a restraint system
consisting of a combined safety belt and
shoulder harness unit with a single point
release. There must be means to secure
each restraint system when not in use to
prevent interference with rapid egress in
an emergency.

(i) Each safety belt must be equipped
with a metal to metal latching device.

UJ If the seat backs do not provide a
firm handhold. there must be a handgrip
or rail along each aisle to enable
persons to steady themselves while
using the aisles in moderately rough air.

(k) Each projecting object that would
injure persons seated or moving about
the airplane in normal flight must be
padded.

(1) Each forward observer's seat
required by the operating rules must be
shown to be suitable for use in
conducting the necessary enroute
inspection.

48. By revising § 25.791 to read as
follows:

§ 25.791 Passenger Information slgn8 and
placards.

(a) If smoking is to be prohibited,
there must be at least one placard 50
stating that is legible to each person
seated in the cabin. If smoking is to be
allowed, and if the crew compartment is
separated from the passenger
compartment. there must be at least one
sign notifying when smoking is
prohihited. Signs which notify when
smoking is prohibited must be operable
by a member of the flightcrew and.
when illuminated. must be legible under
all probable conditions of cabin
illumination to each person seated in the
cabin.

(b) Signs that notify when seat belts
should be fastened and that are
installed to comply with the operating
rules of this chapter must be operable by
a member of the flightcrew and, when
illuminated, must be legible under all
probable conditions of cabin
illumination to each person seated in the
cabin.

(c) A placard must be located on or
adjacent to the door of each receptacle
used for the disposal of flammable
waste materials to indicate that use of
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InCfease in..s_
"-bng

conbglnton
al:owed

Type 11. _ _ _... .•..
Type 1 _ _ .
Type 11 _.
Typa III _ ~ ..

Add'!ional emergency exits (each
~ of fuselage)

Additional exits are required for
passenger seating configurations grealer
than 179 seats in accordance with the
following table:

(2) For passenger seating
configurations greater than 299 seats.
each emergency exit in the side of the
fuselage must be either 8 Type A or
Type t. A pa ssenger sealing
configuration of 110 seats is sHowed for
e'ach pair of Type A exits and a
passenger sealing configuration of 45
seats is allowed for each pair of Type 1
exits.

(3) If a passenger ventral or tail cone
exit is installed and that exit provides at
least the same fate of egress as a Type
ill exit with the airplane in the most
adverse exit opening condition that
would result from the collapse of one or
more legs of the landing gear, an
increase in the passenger seating
conftguration beyond the limits speCified
in paragraph ld) [1) or (Z) of this section
may be allowed as follows:

(i) For a ventral exit. 12 additions!
passenger seats.

[iil For 8 tail cone exit incorporating a
floor level opening of nolless than 20
inches wide by 60 inches high, with
comer radii not. greater than one-third
the width of the exit, in the pressure
shell and incorporating an approved
assist means in accordance with
I Z5.809(h), 25 additional passenger
seats.

(iii) For a taU cone exit incorporating
an opening in the pressure shell which is
at least equivalent to e Tl'Pe lIJ
emergency exit with respect to
dimensions, slep·-up and step·down
distance. and with the top of the opening
not less than 56 inches from the
passenger compartment floor, 15
additional passenger seats.

the eXit 1S located over the wmg, the
step-down outside the airplane may not
exceed 27 inches.

(4) Type IV. This type is a rectangular
opening of not less than 19 inches \vide
by 26 inches high, with corner radii not
greater than one·third the width of the
exit. located over the wing, with a step
up inside the airplane of not more than
29 inches and a step-down outside the
airplane of not more than 36 inches.

(5) Ventral. This type is an exit from
the passenger compartment through the
pressure shell and the bottom fuselage
skin. The dimensions and physical
configuration of this type of exit must
allow at l~ast the same rate of egress as
a Type f exit with the airplane in the
norma) ground attitude. with landing
gear ·extended.

(6) Toil cone. This type is an aft exit
from the passenger compartment
through the pressure shell and through
an openable cone of the fuselage aft of
the pressure sheH. The means of opening
t...'e tailcone must be simple and ob,-ious
Rnd must employ 8 single operation.

(7) Type A. This type is a floaT level
exit with a rectangular opening of not
less than 42 inches wide by 72 inches
high with corner radii not greater than
one-sixth of the width of the exit.

(b) Step down dislonce. Step down
distance. as used in this section, means
the actual distance between the bollom
of the required opening and a usable
foot hold, exteoding out from the
fuselage. that is large enough to be
effective without searching by sight or
feel.

(c) Over·sized exits. Openings larger
than those specified in this section.
whether or not of rectangular shape.
may be used if Lhe specified rectangular
opening can be inscribed ~i.thin the
opening and the base of the inscribed
rectangular opening meets the specified
s!.ep·up and step-down heights.

(d) Passenger emergency exits. Excepl
as provided in paragraph. (d) (3)
through (7) of this section, the minimum
number and type of passenger
emergency exits is as follows:

(1) For passenger seating
configurations of 1 through 299 scats:
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(a), by removing the regulatory J:t"ference
'"' 25.B07(d)'" and inserting '"I 25.807(e)'"
in its place.

50. By amending § 25.803 by removing
paragraphs [b), (d) and (eJ and marking
them [Reserved]. and by revising
paragraphs (e) end (c) to reed es
follows:

§ 25.803 Emergency e\laclJ8tlon.

(a) Each crew and passenger area
must have emergency means to allow
rapid evacuation in crash landings. with
the landing gear extended 3S well as
with the landing gear retracted,
considering the possibility of the
airplane being on fire.

(b) [Resen'ed)
(c) For airplanes h8\.Wg 8 seating

capacity of more than 44 passengers, it
must be shown that the maximwn
seating capacity, including the number
of crewmembers required by the
operating ruJes for which certification is
requested, can be evacuated from the
airplane to the ground under simulated
emergency conditions within 90
seconds. Compliance with this
requirement must be shown by actual
demonstration using the test criteria
outlined in appendix J of this part unless
the Administrator finds that a
combination of analysis and testing will
provide data equivalent to that which
would be obtained by actual
demonstration.

(d) [Reserved)
(e) (ReservedJ

§ 25.805 [Removed]
51. By removing I 25.805.
52. By revising § 25.807 to read 88

follows;

§ 25.807 Emergency exits_

(a) Type. For the purpose of this par~

the types of exits are defined as follows:
(1) Type I. This tlope is a floor level

exit with 8 rectangular opening of not
less than 24 inches wide by 48 inches
high. with corner radii not greater than
one-third the width of the exit.

(2) Type II. This type is a rectangular
opening of not less than 20 inches wide
by 44 inches higb, with comer radii not
greater than one-third the width of t!::le
e>..it. Type n exits must be floor level

, ,

the receptacle for disposal or dgarettes. exits unless located over the wing, in Passenger seating EmergellCY exits for each side
etc., is prohibited. which case they may nol have a step-up configuration of the fuselage

(d) Lavatories must have "No inside the airplane of more than 10 (CfElWmembet
sel't8 not Ty/'" Type Type Type

Smoking" or "No Smokbg in Lavatory" inches nor 8 step-dov..'l1 outside the included) " III IV
placards conspicuously lecated on or airplane of more than 17 inches.
adjacent to each side of the entry door. (3) Type Ill. This tl'Pe is a rectangular 1 ""ougl\ 9 _ •...•...

:'l-~
~.-_._. 1

(e) Symbols that clearly express the opening of not less than ZO inches wide
10 through 19_._••.. 1 ._._--

intent of the sign or placard may be used 20 through 39...._ .. 1 ...........
in lieu of letters.

by 36 inches high, with corner radii not 40 through 79 ..._.... , ..._...-
greater than one-third the width of lhe ea through 109•.....• 2 .·.~··..M.

§ 25.801 [Amended) exit. and with 8 step-up inside the 110 througn 139..•.. t ._.........
1<40 through 179_.. 2 ._._....

49. By amending § 25.801. p.ra~raph airplane of not more than 20 inches. If. . .
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(4) For airplanes on which the vertical
Iocation of the wing does not allow the
installation of overwing exits. an exit of
at least the dimensions of a Type III exit
must be installed instead of each Type
IV exit required by subpsragraph (1) of
this paragraph.

(5) An alternate emergency exit
configuration may be approved in lieu of
that specified in paragraph [dJ (lJ or (2J
of this section provided the overall
evacuation capability is shown to be
equal to or greater than that of the
specified emergency exit configuration.

(6) The following must also meet the
applicable emergency exit requirements
of §§ 25.809 through 25.813:

(i) Each emergency exit in the
passenger compartment in excess of the
minimum number of required emergency
exits.

[ii) Any other floor level door or exit
that is accessible from the passenger
compartment and is 88 large or larger
than a Type II exit. but less than 48
inches wide.

(iii) Any other passenger ventral or
tail cone exit.

(7) For an airplane that is required to
have more than one passenger
emergency exit for each side of the
fuselage, no passenger emergency exit
shall be more than 60 feet from any
adjacent passenger emergency exit on
the same side of the same deck of the
fuselage. as measured parallel to the
airplane's longitudinal axis between the
nearest exit edges.

(e) Ditching emergency exits for
passel?lJers. Ditching emergency exits
must be provided in accordance with 'the
following requirements whether or not
certification with ditching provisions is
requested:

(lJ For airplanes that have a
passenger seating configuration of nine
seats or less, excluding pilots seats, one
exit above the waterline in each side of
the airplane. meeting at least the
dimensions of a Type IV exit.

(2J For airplanes that have a
passenger seating configuration of 10
seats or more, excluding pilots seats,
one exit above the waterline in a side of
the airplane, meeting at least the
dimensions of a Type III exit for each
unit (or part of a unit) of 35 passenger
seats, but no less than two such exits in
the passenger cabin, with one on each
side of the airplane. The passenger seatl
exit ratio may be increased through the
use of larger exits, or other means,
provided it is shown that the evacuation
capability during ditching has been
improved accordingly.

(3) If it is impractical to locste side
exitsllbove the waterline, the side exits
must be replaced by~an equal number of
readily, accessible overhead hatches of

not less than the diroensions of a Type
III exit, except that for airplanes with a
passenger configuration of 35 seats or
less. excluding pilots seats. the two
required Type ill side exits need be
replaced by only one overhead hatch.

[I) PJigh/crew emergency exits. For
airplanes in which the proximity of
passenger emergency exits to the
flightcrew area does not offer a
convenient and readily accessible
means of evacuation of the flightcrew,
and for all airplanes having a passenger
seating capacity greater than 20,
flightcrew exits shall be located in the
flightcrew area. Such exits shall be of
sufficient size and so located as to
permit rapid evacuation by the crew.
One exit shall be provided on each side
of the airplane; or, alternatively, a top
hatch shall be provided. Each exit must
encompass an unobstructed rectangular
opening of at least 19 by 20 inches
unless satisfactory exit utility can be
demonstrated by a typical creWIDember.

§ 25.809 [Amended]
53. By amending § 25.809 by removing

paragraphs (I) and (h). ana by
redesignating existing paragraphs (d),
(eJ, [i). (gJ and UJ as paragraphs (I). [gl.
(d), [eJ and [h), respectively. .

54. By adding a new § 25.810 to read
as follows:

§ 25.810 Emergency egress 8sslst mean.
and escape routes.

(a) Each nonoverwing landplane
emergency exit more than 6 feet from
the ground with the airplane on the
ground and the landing gear extended
and each nonoverwing Type A exit must
have an approved means to assist the
occupants in descending to the ground.

(1) The assisting means for each
passenger emergency exit must be a
self-supporting slide or equivalent; and.
in the case of a Type A exit. it must be
capable of carrying simultaneously two
parallel lines of evacuees. In addition,
the assisting means must be designed to
meet the following requirements:

(i) It must be automatically deployed
and deployment must begin during the
interval between the time the exit
opening means is actuated from inside
the airplane and the time the exit is fully
opened. However, each passenger
emergency exit which is also a
passenger entrance door or a service
door must be provided with means to
prevent deployment of the assisting
means when it is opened from either the
inside or the outside under
nonemergency condition'S for normal
use.

(ii) It must be automatically erected
within 10 seconds after deployment is
begun.

(iiiJ It must be of such length after full
deployment that the lower end is self
supporting on the ground and provides
safe evacuation of occupants to the
ground after collapse of one or more Jegs
of the landing gear.

(iv) It must have the capability. in 25
knot winds directed from the most
critical angle. to deploy and. with the
assistance of only one person, to remain
usable after full deployment to evacuate
occupants safely to the ground.

(vJ For each system installation
(mockup or airplane installed), five
consecutive deployment and inflation
tests must be conducted [per exitJ
without failure, and at least three tests
of each such five-test series must be
conducted using a single representative
sample of the device. The sample
devices must be deployed and inflated
by the system's primary means after
being subjected to the inertia forces
specified in § 25.561[b).1f any part of the
system fails or does not function
properly during the required tests, the
cause of the failure or malfunction must
be corrected by positive means and
after that, the full series of five
consecutive deployment and inflation
tests must be conducted without failure.

(2) The assisting means for flightcrew
emergency exit-a may be a rope or any
other means demonstrated to be suitable
for the purpose. If the assisting means is
a rope, or an appr.oved device
equivalent to a rope, it must be-

(iJ Attached to the fuselage structure
at or above the top of the emergency
exit opening. or, for a device at a pilot's
emergency exit window, at anolher
approved location if the stowed device.
or its attachment, would reduce the
pilors view in flight;

(iiJ Able [with its attachroent) to
withstand a 4OQ-pound static load.

(bJ Assist means from the cabin to the.
wing Bre required for each Type A exit
located above the wing and having a
stepdown unless the exit without an
assist means can be shown to have a
fate of passenger egress at least equal to
that of the same type of nonoverwing
exit. If an assist means is required. it
must be automatically deployed and
automatically erected, concurrent with
the opening of the exit and self
supporting within 10 seconds.

(c) An escape route must be
established from each overwing
emergency exit. and (except for flap
surfaces suitable as slides) covered with
a slip resistant surface. Except where a
meaDS for charineling ilie flow of
evacuees is provided-

(1) The escape route must he at least
42 inches wide at Type A passenger
emer~enc~~xits ,and ~ust be at least 2
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Numb4r of
Passenger capacity extingiJis~

era

7 througn 30 __ _._..•..._ __ 1
31 through 60..••.••.._..~....•...•.__.._._.___ 2
61 or f1'IOf"El M _ M •••••••••__••••••• 3

SG. By revising § 25.833 to read AS

fullows:

§ 25.833 Combustion heating systems.
Combustion heaters must be

approved.
57. By amending § 25.851 by revising

paragraphs (e). (b) introductory text,
and (b)(l) to read as follows;

§ 25.851 Fire extinguishers.

(aJ Hand fire extinguishers. (1) The
following minimum number of hand fire
extinguishers must be conveniently
located in passenger compartments:

(2) At least one hand fir. extinguisher
must be conveniently loca.ted in the pilot
compartment.

(3) A readily accessible hand fire
extinguisher must be available for use in
each Class A or Cl.ss B cargo
compnrtment.

(4) Each hand fire extinguisher must
be approved.

(5] The types and quantities of each·
extinguishing agent used must be
appropriate to th.e kinds of fires Hkely to
occur where used.

(6) Each extin3uisher for use in a
personnel compartment must be
designed to minimize llle hazard of toxic
g.lS concentration.

••

(b) Bui/t-in fire extinguishers. If a
built-in fire extinguisher is provided-

(1) The capacity must be adequate for
any fire likely to occur in the
compartment where used. considering
the volume of the compartment and the
ventilation ratej and

58. By revising § 25.853 to read as
follows;

I 25.853 Compartment IntenD".

For each compartment occupied by
the crew or passengers. the following
apply;

(a) Materials (incluiling finishes or
decorative surfaces applied to the
materials) must meet the applicable test
criteria prescribed in part I of appendix
P of this part or other approved
equivalent methods.

(b) In addition to meeting the
requirements of paragraph (a]. seat
cushions, except those on flight
crewmember seats. must meet the test
requirements of part II of appendix F of
this part. or equivalent.

(c] For airplanes \\ith passenger
capacities of 20 or more. interior ceiling
and wall panels (other than lighting
lenses], partitions, and the outer
surfaces of galleys, large cabinets and
stowage compartments (other than
underseat stowage compartments and
compartments for stowing small items,
such as magazines and maps] must also
meet the test requirements of parts IV
ond V of appendix F of this part. or
other approved equivalent method. in
addition to the flammability
requirements prescribed in paragraph
(0) of this section.

(d) Smoking is not to be allowed in
lavatories. If smoking is to be allowed in
any compartment occupied by the crew
or passengers. an adequate number of
self-contained. removable ashtrays must
be provided for all seated occupants,
and

(e) Regardless of whether smoking Is
allowed in any other part of the .
airplane, lavatories must have self
contained removable ashtrays located
conspicuously on or near the entry side
of each lavatory door, except that· one
ashtray may serve more than one
lavatory door if the ashtray can be aeen
readily from the cabin side of each
lavatory served.

(f) Each receptacle used for the .
disposal of flammable waste material
must be fully enclosed, constructed of at
least fire resistant materials, and must
contain fires likely to occur in it upder
normal usc. The ability of the receptacle
to contain those fires under all prQbable
conditions of wear. misalignment. and

••

betwecn the exit and the nearest main
Bisle. Each passageway leading to 8

Type A exit must be unobstructed and
at least 36 inches wide. Other
passageways and cross aisles must be
unobstructed Bnd at least 20 inches
wide. Unless th&e are two or more main
aisles. each Type A exit must be located
so that there is passenger flow along the
main aisle to that exit from both the
forward and aft directions.

(b) Adequate space to allow
crewmember(s] to assist in the
evacuation of passengers must be
provided as follows:

(1] The assist space must not reduce
the unobstructed width of the
passageway below that required tor the
exit.

(2) For each Type A exit. assist apace
must be provided at c.ach side of the exit
regardless of whether the exit is covered
by § 25.81O(a).

(3) For any other type exit that is
covered by § 25.810(a), space must at.
least be provided at one side of the
passageway.

feet wide at all other passenger
emergency exits. and

(2) The escape route surface must
have a r~nectance of at least 80 percent,
and must be defined by markings with a
sUiface-ta-marking contrast ratio of at
least 5;1.

(d) If the place on the airplane
structure at which the escape route
required in paragraph (c) of this section
terminates. is more than 6 feet from the
ground with the airplane on the ground
and the landing gear extended, means to
reach the ground must be provided to
assist evacuees who have used the
eecape route. II the escape route is over
a flap. the height of the terminal edge
must be measured with the nap in the
takeoff or landing position. whichever is
higher from the ground. The assisting
means must be usable and self
supporting wilh one or more landing
gear legs collapsed and under a 25-knot
\-vinJ directed from the most critical
angle. The assisting means provided for
erich escape route leading from a Type
A emergency exit must be capa ble of
c8nyiilg simultaneously two parallel
hoes of evacuees. For other than Type A
t:xits, the assist means must be capable'
of carrying simultaneously as many
parallel lines of evacuees as there are
required escape routes. .

55. By amending § 25.813 by adding a
new introductory paragraph and by
revising paragrap s (a) and (b) to read
.s folio, s:

~ 25.813 Emergency exit access.
Each required emergency exit must be

,accessible to the passengers and located
where it will afford an effective means
of evacuation. Emergency exit'
distribution must be as uniform as
practical, taking passenger distribution
into account; however, the size and,
location of exits on both sides of the
cabin need not be symmetrical. If only
one floor level exit per side is
prescribcd, and the airplane does not
have a tail cone or ventral emergency
exit. the Door level exit must be in the
rearward part of the passenger
compal·tm~n1. unless another location
ttffords a more effective means of
passenger evacuation. Where morc than
one floor level exit per side is
prescribed, at least one floor level exit
per side must he located near each end
of lhe cabin. except that this provision
does not apply to combination cargol
passenger configurations. In addition-

(aJ There must be a passageway
leading flom each main aisle to each
Type I. Type II. or TYpe A emergency
exit and between individual passenger
areas. If two or more main aisles are
provided. there must be a cross aisle
leading directly to each passageway
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ventilation expected in service must be
demonstrated by tesL

59. By revising l25.855 to read as
follows:

§ 25.855 Cargo Of baggagi! compartments.

For each cargo and baggage
compartment not occupied by crew or
passengers. the following apply:

{oJ The compartment must meet one of
the class requirements of § 25.857.

(b) Class B through Class E cargo or
baggage compartments. 88 defined in
§ 25.857. must have a liner. and the liner
must be separate from (but may be
atter.hed to] the airplane structure.

[c) Ceiling and sidewall liner panels of
Class C and D compartments must meet
the test requirements of part ill of
appendix F of this part or ot.ber
approved equivalent methods.

[d) All other materials used in the
construction of the cargo or baggage
compartment must meet the applicable
test criteI'ia prescribed in part I of
appendix F of this part or other
approved equivalent methods.

(c) No c0'!lparlmenl may contain any
controls. wiring. lines. equipment. or
nccessories whose damage or failure
would affect safe operation. unless
those items are protected 80 that-

(1) They cannot be damaged by the
movement of cargo in the compartment.
and

(2) Their breakage or faUure will not
create a fire hazard.

eD There must be means to prevent
cargo or baggage £rom interfering v..-;th
the functioning of the fire protective
fpatures of the compartment

(g) Sources of heat within the
compartment must be shielded and
insulated to prevent igniting the cargo or
baggage.

(h) Flight !ests must be conducted to
show compliance with the provisions of
§ 25.81>7 coneeming-

(1) Compartment accessibility.
(2) The entries of hazardous quantities

of smoke 01' extinguishing agent rntfJ
compartments occupied by the crew or
passengers. and

(3) The dissipation of the
extinguishing agent in Claos C
compartments.

(i) During the above tests, it must be
shown that no inadvertent operation of
smoke or fire detectors in any
compartment would occur as a result of
fire contained in any other
compartment, either during or after
extinguishment. unless the extinguishing
system floods each such compartment
simultaneously.

flO. By adding a new § 25.ll69 as
follows:

§ 25.869 Fire proteetlon: systems.
(a) ElectricaI system components:
(1) Components of the eleclrical

system must m.eet the applicable fire
and smoke protection requirements of
§l25.831[c) and 2&.883.

(2) Electrical cables. terminals. and
equipment in designated fire zones, that
are used during emergency procedures.
must be at least fire resistant.

(3) Main power cables [including
generator cables) in the fuselage must
be designed to allow a reasonable
degree of deformation and stretching
without failure and must be-

(i) Isolated from flammable fluid lines:
ur

(Ii) Shrouded l>y means of eleclrically
insulated, flexible conduit. or
equivalent, which is in addition to the
normal cable insulation.

(4) Insulation on electrical wire and
electrical cable installed in any area of
the fuselage must be seif-extinguishing
when tested in accordance with the
applicable portions of part I. appendix F
of this parI.

(u) Each vacuum air system line and
filling on tbe dischurge side of the pump
that might contain flammable vapors or
fluids must meet the requirements of
§ 25.1183 if the line or fitting is in a
designated fire zone. Other vacuum air
systems components in designated fire
zones must be at least fire resistant.

[c) Oxygen equipment and lines
must-

(1) Not be located in any designated
fire zone.

(2) Be protected from heal thaI may be
generated in, or escape from. any
designated fire zone, and

(3) Be installed so that escaping
oxygen cannot cause ignition of grease.
fluid. or vapor accumulations that are
present in normal operation or as a
result of failure or malfunction of any
system.

61. By amending § 2&.903 by adding a
new paragraph tfJ to read as follows:

§ 25.903 Engines.
•

(I) Auxiliary Power Unit. Each
auxiliary po\'\ er unit must be approved
or meet the requirements of the category
for its intended use.

62. By amending § 25.905 by adding a
new paragraph (d) to read as follows:

§ 25.905 Propellers.
•

(d) Design precautions must be taken
to minimize the hazards to the airplane
in the event a propeller blade fails or is
released by a hub failure. The hazards
which must be considered include
damage to structure and vital systems
due to impact of a failed or released

blade and the unbalance created bl
such failure or release.

§ 25.925 (Amendedl
83. By amending § 25.925. puragraph

(a). by removing the word "tire" in the
last sentence and inserting the word
utire{s)" in its place.

64. By revising § 25.933 to read as
follows:

§ 25.933 Reversing Gystema.

(al Por turbojet reversing systems
(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. In addition, it must be shown by
analysis or te.t. or both. that-

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

(ii) The airplane is capable of
continued safe flight aad landing under
any possible position of the thrust
reverser.

(2) Each system ,ntended for inflight
use must be designed so that no unsafe
condition will result during normal
operation of the system. or from any
failure [or reasonably likely
combination of failures) of the reversing
system. under any anticipated condition
of operation of the airplane including
ground operation. Failure of structural
elements need not be considered if the
probability of this kind of failure is
extremely remote.

(3) Each system must have means to
prevent the engine from producing more
than idle thrust when the reversing
s~lstem malfunctions, except that it may
produce any greater forward thrust that
is shown to allow directional control to
be maintained. with aerodynamic means
alone. under the most critical reversing
condition expected in operation.

(b) For propeller reversing systems
(1) Each system intended for ground

operation only must be designed 80 that
no single failure (or reasonably likely
combination of failures) or malfunction
of the system will result in unwanted
reverse thrust under any expected
operating condition. Failure of structural
elements need not be considered if this
kind of failure is extremely remote.

(2) Compliance with this section may
be shown by failure analysis or testing,
or both. for propeller systems that allow
propeller blades to move from the flight
low-pitch position to a position that is
substantially less than that at the
normal flight low-pitch position. The
analysis may include or be supported by
the analysis made to show compliance
with the requirements of § ~5.21 of th,s
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• •

•

•
[a) [Reserved].

••••

§ 25.1415 Ditching equipment.

(a) Ditching equipment used in
airplanes to be certificated for ditchIng
under § 25.801. and required by the
operating rules of this chapter, must
meet the requirements of this section.

§ 25.1416 [Removed]

80. By removing § 25.1416.
81. By revising § 25.1419 to read as

follows:

§ 25.1419 Ice protection.

If certification with ice protection
provisions is desired. the airplane must
be able to safely operate in tbe
continuous maximum and intermittent
maximum icing conditions of appendix
C. To establish that the airplane can
operate within the continuous maximum
and intermittent maximum conditions of
appendix C:

(aJ An analysis must be performed to
establish that the ice protection for the
various components of the airplane is
adequate. taking into account the
various airplane operational
configurations; and

(bJ To verify tbe, ice protection
analysis, to check for icing anomalies.
and to demonstrate that the ice
protection system and its components
are effective, the airplane or its
components must be flight tested in the
various operational configurations, in
measured natural atmospheric icing
conditions and. as found necessary. by
one or more of the following means:

(1) Laboratory dry air or simulated
icing tests. or a combination of both, of
the components or models of the
components.

{2J Fligbt dry air tests of the ice
protection system as a whole, or of its
individual components.

(3) Fligbt tests of the airplane or its
components in nleasured simulated icing
conditions.

{cl Caution information. such as an
amber caution light or equivalent, must
be provided to alert the f1ighlcrew when
the anti-ice or de-ice system is not
functioning normally.

(d] For turbine engine powered
airplanes, the ice protection provisions
of this section are considered to be
applicable primarily to the airframe. For
the powerplant installation, certain
additional provisi~ns of subpart E of this
part may be found applicable.

§ 25.1433 IAmended].

82. By amending § 25.1433 by
removing paragraphs (b) and [cJ and by
redesignating paragraph (a) as the
whole of § 25.1433.

••

§ 25.1141 Powerplant controls: general.

(dJ' • •
(lJ A single malfunction. including a

wire bundle or junction box fire, cannot
result in loss of both the part turned ofr
and tbe part turned on; 'and '

(2) The parts turned on are electrically
and mechanically isolated from ilie
parts turned off.

§ 25.1359 [Removed]

76. By removing § 25.1359.
77. By amending § 25.1381 by revising

paragraph (a)(lJ to read as follows:

§ 25.1381 Instrument lights.
(a) * ••
(1) Provide sufficient illumination to

make each instrument. switch and other
device necessary for safe operation
easily readable unless sufficient
illumination is available from another
source; and

• •
§ 25.1351 Genera!.

(bJ Each engine ignition syslem of a
turbine powered airplane must be
considered e.n essential eJectricalload.

72. By amending § 25.1181 by revising
paragraph (b) to read as fallows:

§ 25.1181 Designated ffre zones; regions
Included.

{a}· ...
(b) Eacb designated fire zone must

meet the requirements of §§ 25.867, and
25.1165 through 25.1203.

§ 25.1305 IAmended]

73. By amending § 25.1305 by
removing paragraph (e](3J.

§ 25.1307 {Amended]

74. By amending § 25.1307 by
removing paragraph {a} and marking it
[Reserved], and by removing paragraphs
(I), (gJ and (h).

75. By amending § 25.1351 by revising
paragraphs [d) (1) and (2) to read as
follows and by removing paragraph
(dJ[3]:

leJ The portion or each powerplant
control located in a designated fire zone
that is required to be operated in the
event of fire must be at least flI'e
resistant.

§ 25.1413 [Removed]

78. By removing § 25.1413. .
79. By amending § 25.1415 by revising

paragraph (aJ to read os fallows:

•

•

71. B; amendIng § 25.1/65 by adding a
new paragraph {h} to read as follows:

§ 25.1165 Engine ignition systems.

•

•

•

••

•

•

•

•

[b)' • •
[4J [Reserved).

§ 25.973 [Amended]

66. By amending § 25.973 by removing
paragraph (aJ and marking it:

69, By amending § 25.1093 by revising
p"ragraph (b)(lJ, to read as follows:

§ 25.1093 Induction system deicing and
antl·lclng provision••

• •
(bJ Turbine engines. {lJ Each turbIne

engine must operate throughout the
flight power range of the engine
(including idling). without tbe
accumulation of ice on the engine. inlet
system components. or airframe
components that would adversely affect
engine operation or cause a serious IOS8
of power or thrust-

(i) Under the icing condItions
specified in appendi~ C. and

(ii) In falling and blowing snow within
the limitations established for the
airplane for sllch operation.

66. By amending § 25.1013 by revising
paragraphs (aJ and (c), to read as
follows:

§ 25.1013 Oil tanks.
(a) lns/allation. Each oil tank

installation must meet the requirements
of § 25.967.

(b)' ••
(el Filler connection. Each recessed

oil tank filler connection that can retain.
any appreciable quantity of oil must
have a drain that discharges clear of
each pari of the airplane. In addition,
each oil tank filler cap must provide an
oll·tight seal.

(b)' ••
(2J Provide indication at each fueling

station of failure of the shutoff means to
stop the fuel flow at the maximum
quantity approved for that tank.

70. By amending § 25.1141 by adding a
new paragraph (e) to read as follows:

67. By amending § 25.979 by revising
paragraph (b)(2J. to read as follows:

§ 25.979 Pressure fueling system.

chapter for the propeller and associated
installation components.

§ 25.945 [Amended]

65. By amending § 25.945 by removing
paragraph Ib)[4J and marking it:

• ••
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§ 25.1451 [Removed1
84. By removing § 25.1451.
85. By revising § 25.1521 10 read as

follows:

§ 25.1521 Powerplant limitations.
(a) General. Tbe powerplant

limitations prescribed in this section
must be establisbed so tbat they do not
exceed the corresponding limits for
which the engines or propellers are type
certificated aud do not exceed the
values on which compliance with any
other requirement of this part is based.

(b) Reciprocating engine installations.
Operating limitations relating to the
following must be establisbed for
reciprocating engine installations:

(1) Horsepower or torque. r.p.m..
manifold pressure., and time at critical
pressure altitude and sea level pressure
altitude for-

(i) Maximum continuous power
(relating to unsupercharged operation or
to operation in each supercharger mode
as applicable): and

(ii) Takeoff power (relating to
unsupercharged operation or to
operation in each supercharger mode as
applicable).

(2) Fuel grade or specification.
(3) Cylinder bead and oil

temperatures.
(4) Any other parameter for which a

limitation has been established as part
of the engine type certificate except that
a limitation need not be established for
a parameter that cannot be exceeded
during normal operation due to the
design of the installation or to another
established limitation.

(c) Turbine engine installations.
Operating limitations relating to the
following must be establisbed for
turbine engine installations:

(1) Horsepower, torque or thrust.
r.p.m.. gas temperature. and time for

(i) Maximum continuous power or
thrust (relating to augmented or
unaugmented operation as applicable).

Iii) Takeoff power or thrust (relating
to augmented or unaugmented operation
as applicable).

(2) Fuel designation or specification.
(3) Any other parameter for which a

Hmitation has been established as part
of the engine type certificate except that
a limitation need not be establisbed for
a parameter that cannot be exceeded
during normal operation due to the
design of the installation or to another
establisbed limitation.

(d) Ambient temperature. An ambient
temperature limitation (including
limitations for winterization
instaU~tions, if applicable) must be

(v) Leakage and wear.

88. By amending § 25.1543 by revising
paragraph (b) 10 read as follows:

§ 25.1543 Instrument markings: general.

(b) Powerplant fluid filler openings.
(1) •••
(2) • • •

(3) Augmentation fluid filler openings
must be marked at or neaf the filler
cover to identify tbe required fluid.

•

•

•

•

•

•

•

•

•

•

•

•

••

•

•

•
(b) Eacb instrument marking must be

clearly visible to the appropriata
crewmember.

89. By revising § 25.1551 to read as
follows:

§ 25.1551 011 quantity Indication.

Each oil quantity indicating means
must be marked to indicate the quan.tity
of oil readily and accurstely.

90. By amending § 25.1557, by revising
tbe beading of paragraph (b), and adding
a new paragraph (b)[3) 10 read as
follows:

§ 25.1557 Miscellaneous markings and
placards.

91. By amending § 25.1581 by adding a
new paragraph (a)(3) to read as follows:

§ 25.1581 General.

(a) •
(1) • • •
(2) • • •

(3) Any limitation, procedure, or other
information established a8 8 condition

established as the maximum ambient
atmospheric temperature established in
accordance witb § 25.1043(b).

86. By revising' 25.1522 to read as
follows:

§ 25.1522 Auxiliary power unit limitations.

If an auxiliary power unit is installed
in the airplane. limitations established
for the auxiliary power unit. including
categories of operation. must be
specified as operating limitations for the
airplane.

87. By amending § 25.1533 by revising
paragrapb (a)(2) to read as follows:

§ 25.1533 Additional operating limitations.

(a) • • •

(2) The maximum landing weigbts
must be established as the weights at
which compliance is shown with the
applicable provisions of this part
(including the landing snd approacb
climb provisions of' § 25.119 and
25.121(dJ for allitudes and ambient
temperatures).

•••
83. By amending § 25.1435 by revising

paragrapbs (a) and {b) to read as
follows:

§ 25.1435 Hydraulic system•.
(a) Design. (1) Eacb elemenl of tbe

hydraulic system must be designed to
withstand. without deformation that
would prevent it from performing its
intended function. the design operating
pressure loads in combination with limit
slructuralloads which may be imposed.

(2) Eacb element of the bydraulic
system must be able to withstand.
without rupture, the design operating
pressure loads multiplied by a factor of
1.5 in combination with ultimate
structural loads that can reasonably
occur simultaneously. Design operating
pressure is: maximum nonnal operating
pressure. excluding transient pressure.

(b) Tests and analysis. (1) A complete
hydraulic system must be static tested
to show that it can withstand 1.5 times
the design operating pressure wi thout a
deformation of any part of the system
that would prevent it from performing its
intended function. Clearance between
structural members and hydraulic
system elements must be adequate and
there must be no permanent detrimenfal
deformation. For the purpose of this test,
the pressure relief valve may be made
inoperable to permit application of the
required pressure.

(2) Compliance with § 25.1309 for
hydraulic systems must be shown by
functional tests, endurance tests, and
analyses. The entire system, or
appropriate subsystems. must be tested
in an airplane or in a mock·up
installation to determine proper
perfonnance and proper relation to
other aircraft systems. The functional
tests must include simulation of
hYdraulic system failur~.conditions.
Endurance tests must Simulate the
repeated complete fligbts that could be
expected to occur in service. Elements
which fail during the tests must be
modified in order to have the design
deficiency corrected and. where
necessary, must be sufficiently retested.
Simulation of operating and
environmental conditions must be
completed on elements and appropriate
portions of the bydraulic system to the
extent necessary to evaluate the
environmental effects. Compliance with
, 25.1309 muat take into account the
following:

(i) Static and dynamic loads including
flighl, ground, pilot, hydrostatic, inertial
and thermally induced loads, and
combinations thereof.

(ii) Motion. vibration. pressure
transients. and fatigue.

(iii) Abrasion. corrosion. and erosion.
(iv) Fluid and material compatibility.
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(f) Altitudes. The altitude established
undar § 25.1527.

of compliance with the applicable noise
standards of part 36 of this chapter.

• • •
92. By amending § 25.1583, by revising

paragraphs (b)(I). (f) and (i) to read aa
follows:

§ 25.1583 OperallngllmltaUono.

(b) • • •
(1) Limitations required by § 25.1521

and § 25.1522.
(2) • • •
(3) • • •

(except for attachments). Such panels must
be subjected to the 45 degree angle tesl: The
flame may not penetrate (pass through) the
material during application of the flame or
subsequent to its removal. The average flame
time after removal of the flame source may
not exceed 15 seconds. and the average glow
time may not exceed 10 seconds.

(iv) Insulation blankets and covers used to
protect cargo must be constructed of
materials that meet the requirements of
paragraph (a)(1)(ii) of part 1 of this appendix.
Tiedown equipment (including containers,
bins. and pallets) used in each cargo and
bnggage compartment must be constructed of
materials that meet the requirements of
paragraph (a)(l)(vJ of part I 01 Utis appendix.

(3) Electrical system componenla.
Insulation on electrical wire or cable
installed in any area of the fuselage must be
self-extinguishing when subjected to the 00
degree test specified in pari I of this
appendix. The average bum length may not
exceed 3 inches, and the average flame time
after removal of the flame source may not
exceed 30 seconds. Drippings from the test
specimen may not continue to flame for more
than an average of:1 seconds after falling.

(bl Test Procedures-(lJ Conditioning.
Specimens must be conditioned to 70±5 F.•
and at 50percent ±5 percent relative
hwnidily until moisture equilibrium is
reached or for 24 houri. Each specimen must
remain in the conditioning environment until
it ie subjected to the flame.

(2) Specimen cOllfigurotion. Except for
small parts and electrical wire and cable
insulation. materials must be tested either as
section cut from a fabricated part 8S installed
in the airplane or as a specimen simulating a
cut section. such as a specimen cui from a
flat sheet of the material or 8 model of the
fabricated part. The specimen may be cut
from any location in a fabrjcated part;
however. fabricated units, such as sandwich
panels, may not be separated for tesl Except
as noted below, the specimen thickness must
be no thicker than the miIiimum thickness to
be qualified for use in the airplane. Test
specimens of thick foam parts, such as acat
cushions. must be ¥.a-inch in thickness. Test
specimens of materials that mUlt meet the
requirementl of paragraph (a)(l)(v) of part I
of this appendix must be no more. than V.
inch in thickness. Electrical wire and cable
specimens must be the same size 08 used in
the airplane. In tha case of fabrics. both the
warp and fill direction of the weave must be
tested to determine the most critical
flammability condition. Specimens must be
mounted in a metal frame 80 that the Iwo
long edges and the upper edge are beld
8ecurely during the vertical test prescribed in
subparagraph (4) of this paragraph and the
two long edges and the edge away from the
flame are held securely during the horizontal
test prescribed in subparagraph (5) of this
paragraph. The exposed area of the specimen
must be at least Z inches wide and 12 inches
long, unless the actual size used in the
airplane is smaller. The edge to which the
burner flame is applied must not consist of
the ftnished or protected edge of the
specimen but must be representative of the
actual cross-section of the material or pari as

compartments, floor panels of Class B. C, D.
or E cargo or baggage compartments.
insulation blanketg, carso covers and
transparencies, molded and thennoformed
parts. air ducting joints. and trim strips
(decorative and chafing). that are constrocled
of materials not covered in subparagraph (iv)
below. must be self-extinguismng when
tested vertically in accordance with the
applicable portions of part I of this appendix
or other approved equivalent means. The
average burn length may not exceed 8 inches,
and the average flame time after removal of
the flame source may not exceed 15 seconds.
Drippings from the test specimen may not
continue to flame for more than sn average of
5 seconds after falling.

(iii) Motion picture film must be safety film
meeting the Standard SpecificatiON for
Safety Photograp4ic Fibn PHl.25 (available
from the American Nationa) Standards
Institute. 1430 Broadway. New York. NY
100(8). If the ftim travel. through ducts, the
ducta must meet the requireImmts of
subparagraph (ii) of this paragraph. _

(iv) Clear plastic windows and signs. parts
constnlcted in whole or in part of elastomeric
materials. edge lighted instrument assemblies
consisting of two or more instruments in a
common bousing••eat belts., shoulder
harnesses, and cargo and baggage tiedown
equipment. Including containers., bins. pallets.
etc.. used in passenger or crew
compartments, may not have an average bum
rate greater than z.& inches per minute when
tested horizontal1y in accordance with the
applicable portions of this appendix.

(v) Except for smaU parts (such as knobs.
handles. rollers. fasteners, clips, grommets.
rub strips. pulleys., and small electrical parts)
that would not contribute significantly to the
propagation of a fire and for electrical wire
and cable insulation. materials in items not
specified in paragraphs (a)(1) (i). (ii). (iii), or
(h.-) of part I of this appendix may not have a
bum rate greater than 4.0 jnches per minute
when tesled horizontally in accordance with
the applicable portions of this appendix.

(2) Cargo o/ld baggage comportments not
occupied by crew or passengers.

(i) Thennal and acoustic insulation
(including coverings) used in each cargo and
baggage compartment must be constructed of
materials that meet the requirements set forth
in p3ragraph (a)(l)(ii) of part I of this
appendix.

(ii) A cargo or baggage compartment
defined in § 25.857 a8 Class B or E must have
a liner constru.cted of materials that meet the
requirements of paragraph (a)(1)(ii) of part I
of this appendix and separated from the
airplane structure (except for attachments).
In addition. such linen must be subjected to
the 45 degree angle test. The flame may nol
penetrate (pass through) the materia! during
application of the flame or subsequent to its
removal. lhe average flame time after
removal of the flame source may not exceed
15 seconds. and the average glow time ma~1

not exceed 10 seconds.
(iii) A cargo or baggage compartmenl

defined in I 25.857 8S Clast B, C. D. or E must
have floor panels constructed of materials
which meet the requirements of paragrapb
(a}(l)(ii) of pari I of this appendix and wbich
8re separa!ed (:oom the airplane .t~clure

•

•

••

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

(i) Maneuvering flight load faclIJrs.
The positive maneuvering limit load
factofs for which the structure is proven,
described in terms of accelerations,
must be furnished.

93. By amending § 25.1587 by revising
the introductory text of paragraph (b) to
read as foHows:

§ 25.1587 Performance information.

(b) Each Airplane Flight Manual must
contain the performance information
computed under the applicable
provisions of this part for the weights.
altitudes, temperatures, wind
components. and nmway gradients. as
applicable, within the operational limits
of the airplane. and must contain the
following:

94. By revising appendix F. part I. to
read as foUows:

Appendix F to Part 25

Part I-Test Criteria and Procedures for
ShoM-ing Compliance with § 25.853. or 25.855.

(a) Moteria/lest criterio-(1) lnterior
comportments occupied by crew or
passengers. (i) Interior ceiling panels, interior
wall panels, partitions., salley etructure, lerge
cabinet walls. structuraJ flooring, and
materials used in the construction of stowage
compartments (other than underseat stowage
compartments and compartments for stowing
small items such as magazines and maps)
must be self-extinguishing when tested
vertically in accordance with the applicable
portions of part 1of this appendix. The
average bum length may not exceed 8 inches
and the average flame time after removal of
the flame source may not exceed 15 seconds.
Ddppings from the test specimen may not
continue to flame for more than Rn average of
3 seconds after falling.

(ii) Floor covering. textiles (including
draperies anil upholstery), seat cushions,
padding. decorative and nondecorative
coated fabrics. leather, trays and galley
furnishings. electrical conduit. thermal and
acoustical insulation and insulation covering,
air ducting, joint and edge covering. liners of
Class Band E cargo or baggage
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95. By adding a new appendix J to
read 8S follows:

Appendix J to Part Z5 Emergency
Demonstration

The following test criteria and procedures
must be used for showing compliance with
t 25.803:

(a) The emergency evacuation must be
conduc:;ted either during the dark of the night

measured by a calibrated thermocouple
pyrometer in the center of the flame must be
1550 -P. Suitable precautions must be taken
to avoid draft•. The flame must be applied for
30 second. with one·third contacting the
material at the center of the specimen and
then removed. Flame time. glow time. and
whether the flame penetrates (pasBeS
through) the specimen must be recorded.

(7) Sixty degree test. A minimum of three
specimens of each wire specification (make
and size) must be tested. The specimen of
wire or cable (including insulation) must be
placed at an angle of 60" with the horizontal
in the cabinet specified in subparagraph (3) of
this paragraph with the cabinet door open
during the test, or must be placed within a
chamber approximately 2 feet high by 1 foot
by 1 foot. open at the top and at one vertical
side (front), and which allows sufficient flow
of air for complete combustion. but which is
free from drafts. The specimen must be
parallel to and approximately 6 inches from
the front of the chamber. The lower end of
the specimen must be held rigidly clamped.
The upper end of the specimen must pass
over a pulley or rod and must have an
appropriate weight attached to it so that the
specimen is held tautly throughout the
flammability test. The test specimen span
between lower clamp and upper pulley or rod
must be 24 inches and must be marked 8
inches from the lower end to indicate the
central point for flame application. A flame
from a Bunsen or Tirrill burner must be
applied for 30 seconds at the test mark. The
burner must be mounted underneath the test
mark on the specimen, perpendicular to the
specimen and at an angle of 3D" to the
vertical plane of the specimen. The burner
must have a nominal bore of o/a-inch and be
adjusted to provide a 3-inch high flame with
an inner cone approximately one-third of the
flame height. The minimum temperature of
the hottest portion of the flame. 8S measured
with a calibrated thermocouple pyrometer,
may not be less than 1750 -F. The burner
must be positioned so that the hottest portion
of the flame is applied to the test mark on the
wire. Flame time. burn length. and flaming
time of drippings. if any. must be recorded.
The bum length determined in accordance
with paragraph (8) of this paragraph must be
measured to the nearest tenth of an inch.
Breaking of the wire specimens is not
considered a failure.

(S) Burn length. Bum length is the distance
from the original edge to the farthest
evidence of damage to the test specimen due
to flame impingement. including areas of
partial or complete consumption. charring, or
embrittlement, but not including areas
sooted. stained, warped, or discolored, nor
areas where material has shrunk or melted
away from the heat source.

installed in the airplane. The specimen must
be mounted in 8 metal frame 80 that all four
edges are held securely and the exposed area
of the specimen is at le88t 8 inches by 8
inches during the 45- test prescribed in
subparagraph (6) of this paragraph.

(3) Apparatus. Except 8S provided in
subparagraph (7) of this paragraph. tests must
be conducted in 8 draft-free cabinet in
accordance with Federal Test Method
Standard 191 Made15903 (revised Method
5902) for the vertical test. or Method 5906 for
horizontal test (available from the General
Services Administration. Business Service
Center. Region 3, Seventh &. 0 Streets SW.,
Washington, DC 20407). Specimens which are
too large for the cabinet must be tested in
similar draft·free conditions.

(4) Vertical test. A minimum of three
specimens must be tested and results
averaged. For fabrics, the direction of weave
corresponding to the most critical
flammability conditions must be parallel to
the longest dimension. Each specimen must
be supported vertically. The specimen must
be exposed to a Bunsen or TIrrill burner with
a nominal ¥a-inch lD. tube adjusted to give a
flame of 1~ inches in height. The minimum
flame temperature measured by a calibrated
thermocouple pyrometer in the center of the
flame must be 1550 "F. The lower edge of the
specimen must be "..-inch above the top edge
of the burner. The flame must be applied to
the center line of the lower edge of the
specimen. For materials covered by
paragraph (a}(I}(i) of part 1 of this appendix,
the flame must be applied for 60 seconds and
then removed. For materials covered by
paragraph (a)(I){ii) of part 1 of this appendix,
the flame must be applied for 12 seconds and
then removed. Flame time, burn length. and
flaming time of drippings, if any. may be
recorded. The bum length determined in
accordance with subparagraph (7) of this
paragraph must be measured to the nearest
tenth of an inch.

(5) Horizontal test. A minimum of three
specimens must be tested and the results
averaged. Each specimen must be supported
horizontally. The exposed surface. when
installed in the aircraft. must be face down
for the test. The specimen must be exposed to
a Bunsen or Tirrill burner with a nominal %~
inch 1.0. tube adjusted to give a flame of 1 Vz
inches in height. The minimum flame
temperature measured by a calibrated
thermocouple pyrometer in the center of the
flame must be 1550 "F. The specimen must be
positioned so that the edge being tested is
centered o/..-inch above the top of the burner.
The flame must be applied for 15 seconds and
then removed. A minimum of 10 inches of
specimen must be used for timing purposes,
approximately 1 Vz inches must burn before
the burning front reaches the timing zone,
and the average bum rate must be recorded.

(6) Forty-five degree test. A minimum of
three specimens must be -tested and the
results averaged. The specimens must be
supported at an angle of 45- to • horizontal
surface. The exposed aurface when installed
in the aircraft must be face down for the lest.
The specimens must be exposed to a Bunsen
or Tirrill burner with a nominal ¥a-inch 1.0.
tube adjusted to give a flame, of IIh: inches in
height. The minimum flame temperature

• • • • •

or during daylight with the dark of night
simulated. If the demonstration is conducted
indoors during daylight hours. it must be
conducted with each window covered and
each door closed to minimize the daylight
effect. l1lumination on the floor or ground
may be used. but it must be kept low and
shielded against shining into the airplane's
windows or doors.

(b) The airplane must be in a normal
attitude with landing gear extended.

(c) Stands or ramps may be used for
descent from the wing to the ground. and
safety equipment such as mats or inverted
life rafts may be placed on the floor or ground
to protect participants. No other equipment
that is not part of the airplane's emergency
evacuation equipment may be used to aid the
participants in reaching the ground.

(d) Except 8S provided in paragraph (a) of
this Appendix. only the airplane's emergency
lighting system may provide illumination.

(e) All emergency equipment required for
the planned operation of the airplane must be
installed.

(£) Each external door and exit. and each
internal door or curtain. must be in the
takeoff configuration.

(g) Each crewmember must be seated in the
normally assigned seat for takeoff and must
remain in the seat until receiving the signal
for commencement of the demonstration.
Each crewmember must be a person having
knowledge of the opera tion of exits and
emergency equipment and. if compliance
with § 121.291 is also being demonstrated, a
member of a regularly scheduled line crew.

[h) A representative passenger load of
persons in normal health must be used as
follows:

(1) At least 30 percent must be females.
(2) At least 5 percent must be over 60 yealS

of age with a proportionate number of
females.

(3) At least 5 percent, but not more than 10
percent, must be children under 12 years of
age. prorated through that age group.

(4) Three life·size doUs. not included as
part of the total passenger load. must be
carried by passengers to simulate live infants
2 years old or younger.

(5) Crewmembers, mechanics. and training
personnel. who maintain or operate the
airplane in the normal course of their duties,
may not be used as passengers.

(i) No passenger may be assigned a specific
seat except as the Administrator may require.
Except as required by subparagraph (g) of
this paragraph. no employee of the applicant
may be seated next to an emergency exit.

(j) Seat belts and shoulder harnesses (as
required) must be fastened.

(k) Before the start of the demonstration.
approximately one-half otlhe total average
amount of carry·on baggage. blankets,
pillows. and other similar articfes must be
distributed at several locations in aisles and
emergency exit access ways to create minor
obstructions.

(I) No prior indication may be given to any
crewmember or passenger of the particular
exits to be used in the demonstration.

(m) The applicant may not practice.
rehearse. or describe the demonstration for
the participants nor may any participant have
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taken part in thIs t)'pe of demonstration
. within the preceding 6 months.

en} The pretakeoff passenger briefing
required by i 121.571 may be given. The
passengers may also be advised to follow
directions of crev.'lT1emhers but not be
instructed on the procedures to be fell owed
in the demonstration.

(0) IT safety equipment 88 allowed by
paragraph (e) of this appemUx is provided..
either BU pe.ssenger and cockpit windows.
must be blacked aul or all oC the emergency
exits musl have safety equipment ill order to
prevent disclosure of the a,'ailable
emergency exits.

(p) Not more than 50 percent of the
emergency exits in the "ides of the fuselage of
an eirp!ane that meets aU of the requirements
applicable to the requrred emergency exits

for that airplane may be used ro!' the
demonstration. Exits that are Dot to be used
in the demonstration must have the exit
handle deactivated or must be indicated by
red lights, red tape. or other acceptable
mealls placed outside the exits to indicate
fire or other reason why they are unusoble.
The exits to be used must be representative
of all cf the emergency exits on the airplane
and must be designated by the applicant,
subject to approval br th~ Administrator. At
lust one floor level exit must be used.

(q) All evacuees, except those using an
o ·er·the·wing exit, must leave the airplane
b~1 a means provided 88 part of the airplane's
equipment.

{rl The applicant', approved procedures
must be fully utilized during he
demonstration.

(s) The evacuation time period is
completed when the last occupant has
evacuated the airplane and is on the ground.
Provided that the acceptance rale of the
stand or ramp is no greater than the
acceptance rate of the means 8"aiIable on
Ihe airplane for descent from the wing during
an actual crash situation, evacuees using
stands or ramps allowed by paragJ'aph te} of
this Appendix are considered to be on the
ground wben 'they ere on the s!and or ramp,

Issued in Washington, DC, on June 26, 1990
James B. Busey,
Administrator.
[FR Doc. 9(}.-16852 f1led 7-1!HlO; 8:45 am]
BIWHG ('"ODE .'U~-'3-11




