|

|
L

m
|

il
iy

I

. : ; . | |
i S L R e
. - E P A L R

: s PR R o ) )

1. e SRIRCE A . . - ;

iy
i

Wy

b
)

nm‘
W

Jil|
T
i

€

I

Je

f

M

i
i

I

b

I
w

gy
i

I

&

ks
>

~ MONDAY, JANUARY 16,1978

~ DEPARTMENT OF

~ Administration

" AIRWORTHINESS =

| Flighf.Amehdmenfs‘i‘r .



a

2302/4,51 e:?an_,

[ 491 0—13 ]
L 'ntle 14——Aerona utics and Space

CHAPTER I—FEDERAL AV[ATION ADMIN.
- ISTRATION, DEPARTMENT OF TRANS-

PORTATION
[Docket Mos, 14684 and 14324 Amendment
Nos: 1-29; 21-46; 23-21;

25-42; ZT-1d;

'29-15; 91-145 and 121-1385]
- AIRWORTHINESS REVIEW PROGRAM
Amendment No, 6: Flight Amendments

-AGENCY: Federal Awat:mn Admmlstra-
tion (FAAY, DOT.

_ ACTION: Final ru!e
‘SUMMARY: The purpose of -these

“amendments to the Fedéral Aviation.

‘Regulations is to update axd improve-—

(1) the airworthiness standards appli--

cable to aircraft performance,- fisht
_characteristics, flight manuals, and op-
- erating limitations; (2) the operating.
‘rules containing related airworthiness
standa_,zjc_ls and (3) the rules governing
holders  of ‘type -certificates.” These
~amendments are part of the A1rworthi-—
. ness‘Review Program. -

EFFECTIVE DATE: MARCH 1 1978

"FOR.: FURTHER INFORMATION CON-
TACT:

- Adolfe O. Astorga. Alrworthiness Re-:
. view Branch (AFS-910), Flight Stand-
‘ards Service, Pederal Aviation -Admin-
istration, 800 Independence -Avenue,
5. W., Washington, D.C. 20591; tele-
'phone (202) 755-8714. .

SU’PPLEMENTARY INFORMA‘I‘ION'
'I‘h?se amendments are the sixth in a
series of amendments to be issued as part
of the Airworthiness Review Program,
“"The folowing series of amendments have
. previously been ‘issued as part of this
Alrworthmess Rev1ew Program

e

Title - FE citation
Form number  and (40 FR 2576; Jan. 14,
clarifying revi- C1evs),.

slons.

.- Rotorcraft anticolh- (41 FR 529%; Feb. b,

sion Iight stand- . 1978).
ards. B
:_-stcellaneous (41 FR 55454; Dec. 20,
- amendments. 1876;,
< Powerplani amend- (42 FR-~.15034: March
" ments. - 17,7197 .
Equipment and sys- ~ (42 FR '38980; July
© .+ temns amendments. 18, 1877)

B These amendments are based on two
.Netices of Proposed Rule Making— No-

. tice T5-10 published in the FEpERAL REG-

1sTER on March 7, 1975 (40 FR 10802);
-and Notice 75-25 published in ihe Frp-~

kuueé AND REGULATIONS, -

sxderatmn has been given to all matter
© presented. "A- number of substanmve'

changes and changes of an editorial and

clarifying nature have been made to the-
proposed rules based upon relevant GOl Hposed § 2158,

ments received and upon further review .

~within' the FAA. Except for minor-edi-

torial and clarifying changes snd the

substantive changes -discussed: belowr,. .

these amendments and the reasonhs for

them- are the same as those contamed-

in Notices 75-10 and 75-25
DISCUSSION OF COMMEN’IS

“The followmg discussion is keyed to_

"ned

the like-numbered ‘Proposals. €0
in Notice 75-25. :

amend § 1.1 by deleting the term "Ag-’
celerate-stop distance” and 1ts deﬁmtmn
Accordingly, the proposal:is: a_d pted
without substantive change.: - ;

Proposal 6-2. For a comment related to

the proposal to a.mend § 1. 2, see Proposal
N

634, .

Proposal 6-3. One commentator sug™
gested that proposed new § 21.5 coucern- .
ing Airplane and Rotorcraft Flight Man- -
uals be revised to make clear that ofher

titles ‘for. the reguired Flight Manual,’
such as Pilot’s Operating Handbook, will

. continue to be approved. The FAA ha.s ne

objection to the use of the term. Pilot's

Operating Handbook - as the main title.

. However, if an applicant chodoses. to- use.

. plane's
agrees that some placards may not be’

the title Pilot’s Operating Handbook he
must inchidé a statement on.the title -
page indicating that the document is the
FAA-required Alrpla.ne or - Rotorcraft
Flight Manual.

The same commentator pointed out

that on .airplanes of types for which.

Flight Manuals were not furnished in-the
past, much of the reguired informatien
was Ifurnished on placards and markings,

. and that, if this proposal is adopted, some .

of the placards would no longer be
needed but would still be part of the air-
certification . basis. - The FAA

necessary after the information is fur-.-
nished in a Flight Manusal. However, ap- -

* plication may he made to change the type

design if the applicable regulations only
require that the mafterial be in either a-

" Flight Manual or in any combination of

‘approved manual materfals, markings,. . order to maintain weight and center of
and placards. . ‘

. The same commentator also sta.ﬁec! that

: proposed § 21.5(b) -would penalize air-

planes that were designed and tested to-

- temperatures higher than the hot day

ERAL REGISTER .on -Jume 9, 1875 (40 FR -

. 24664} . The amendments based on ‘Nptice
"75-10 were deferred in the series . of
amendments . = titled .
Amendments” so that they could. be
considered . with -the -final *disposition
of: certain proposals in. Notice 75-25.
The . discussions "of the comments re-
“ceived for the deferred proposals are in-

. cluded under the heading of the related
Notice 75-25 proposals.

Interested persons have been afforded
arn oppertunity to participate in the mak-
mg of these amendments and due ¢on-

8 R

- “Miscellariecus-

condition prescribed in § 23.1043<¢BH)(1).

‘The FAA does not agree because the -
temperature for which cooling was dem-

onstrated would be furnished in “the -

" Flight Manual as information, not as a

limitation. It should be noted that, in re-"
sponse to Proposal 6-29, this commenta-.

tor stated that there is no objection to
furnishing the test temperature if it is

_not a limitation,

Two cOmmentators  stated tha.-t. _
should be made.clear that, for rotorcraft‘
originally certificated with a flight mah-

ual, the manual originally approved need__:

Proposal  6-1." No. | unfavorable com—
‘ments. were received ‘on.. the proposaI o

not’be rev1sed bo melude {the new requlre-
menj;s of this proposal The FAA does nob
“believe a revision is necessary since pro-
posed § 21.5¢b}; in conjunction with pro-
refers only to airplanes
.or _rotorcraft ‘that were ot type certifi-
ca.fed ‘with an Alrplane or Rotorcraft-'
Flzght Manual. )

Another commentator said -that Te-
quiring Flight Manuals to be furnished
for-aireraft previously type certificdted

- without a Flight Manual places too large

@ burden on the holders of these type
certxﬁcates The FAA does not agree
‘sinee the. information to be'included in -
the Flight Manual has already been fur-
nished i other forms. In addition, a
- Flight Manual would provide the opera-

“toi with. essential information in a con- -
“solidated, orgahized form - suitable “for

‘study and reference. The FAA believes

that these benefits outweigh the burden

of preparing and printing the Manual.

- One commentator,  who - concurred

with -the proposal, recommended that
the turbulent air penetration speed, least
~angle of glide speed, and least rate of

descent speed (power off). he added to
the required information, These are spe-

cific requlrements which are not appli-
cable to all categories of aircraft- and
the FAA dees not believe they should be

mcluded in the rule. '

The phrase “maximum ant1c1pated air
temperature” in proposed § 21.5(b)(2)
is deleted and the phrase “maximum am-

. btent atmospheric temperature” is in-
serted in its place fo bhe- consistent
with Proposal 6-20 to amend. '§23.1043
and the corresponding proposals for the
other certification parts, which are being
adopted in this series of amendments.

The proposal. to add a new §21.5 is
-adopted. . with . the rev1smn d1scussec1
above ’

: ‘Proposal 8—4 For comments 1e1ated to
‘the proposal to amend §23.25(b), see
‘Proposal 6-3. The proposal to amend
§23.25(b) is adopted w1thout substantive
change.

Proposal 6-5. One commentator ob-
“jected to -the proposal to amend
§ 23.29, which would require the emp-

"ty weight to be determined with

“full”- cperating fluids, on the ground
that this procedure would eliminate.
the option  of “off- loading” oil- in

- gravity limits, The FAA does not agree.
“This option would not be-eliminated by
“proposed § 2329 sitice it merely estab-
lishes & new reference basis for empty
weight. The same commentator stated -
-that sinece this proposed: rule is not ret-
‘roactive. confusion Wwill result- because
some aircraft will have oil included in
the weight and bhalance and others will
not. This commentator also suggested .
that the use of the same definition of
eripty weight by the FAA and the mili-
tary would: eliminate the difficulties en-

“eountered by pilots operating both mili~

tary and ecivil aireraft. The FAA does riot

“believe that the, proposed  changé will’
‘cause confusion or diffieulty in either

51tuatmn cited by the commentator since
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the weight and balance data:.accom-
panying - each airplane will
whethér. oil .is included jin the empty
weight. Further, this procedure should
simplify’ weight and balance compute-
tions since fluids normally included will
be accounted for without further adch—
tions to the empty weight:

One comrientator cbjected to the pro-
_posals -to amend- §§27.20 and 29.29 on
the ground that there is no benefit to be

- gained by changing the deéfinition of-
empty weight. The FAA does nhot agree )

with this comment for the reasons stated
in. .the Notice for . these proposals.
This commentator further objected to
the .proposal - to amend" §27.29- on
the ground that it would create a
problem for helicopters- that have a
larger ofl tank capacity than is required

under all conditions, such as helicopters

designed 1o accept auxiliary fuel tanks.
-The option of off-loading oil would not
be eliminated by proposed §27.29. In
addition,: the FAA believes that the
change will accomplish  its purpose: of

simplifying- weight -arid balance com- .

putatlons for the great majority of heli-
copters.

Several commentators on the proposal
to amend § 25.29 noted that the proposed
rule would require certain fluids which,
- in transport category airplanes, are vari-

able as & function of individual operator
or mission requirements and of passen-
. ger seating density (such as potable wa-
ter .and lavatory pre-charge fuids) to
be included in the empty weight. It was
suggested-that an exception be provided

for those fluids that vary with operation-

- or mission as well as those that are ex-
pendable in flight such as water intended
for injection in the engines. The FAA be-
lieves fhat exceptions for the specific
fluids noted are warranted fotr airplanes,

- but. the FAA does not believe that an
e’xception is appropriate for potable wa-
ter or lavatory pre-charge water for
rotorcraft. The proposals: to amend
§§ 23.290 and 25.29 are revised according-

ly. -

Proposal- 6-6. ‘A commentator oh-
jected: to the: proposed change to. § 23.-
45, stating that a requirement-to_correct

thie performarnce to 80 percent relative

Chumidity s not necessary, that it would
increéase the cost and complexity of cer-
tification without any increase in-éafety,

© and that it will create & new sfandard
atmosphere that will result in eonfusion

" as 1o the basis for engine performance
data. The power loss that is dssociated
with changing from dry air-to air.at 80

- percent relative humidity would cause.a
. significant reduction .in the. climb per-

formance of a reciprocating-engine ‘pow-

ered airplane and should be cotsidered.

This reduction would be -most evident’

where performance is marginal, e.g.,
during  one-engine-indbperative - climb.
With: regard to turbine engines, the FAA
believes that the effect of humidity may
. be negligible .on some types of engines,
. in which-case no performance corréction
-would -be necessary. However, for some

other types of turbine engines, a correc-’

specify

RULES AND REGUI.ATIONS

tion for hum1d1ty will mcrease the accu-
racy of the performance data. The FAA
believes that the data required for mak-
ing the corrections ¢an be obtained sim-
ply and with: inexpensive instrumenta-
tioh. Purther; the FAA does not believe
that requiring a correction for humidity
in the performance data for newly type-
certificated airplanes will result in con-
fusion. A transition period may exist

during which the performance data for -

newly type-certificated airplanes will be
corrected for humidity and that for oth-
-er airplanes may not be. Such -transition
periods inevitably occur with the-adop-

- tion of new regulatory provisions-and the °
FAA does riot helieve that the transition. -

in this case will present a. significant
problem. -

The commentator further stated that
present performance measurement ‘ac-
curacy is within the range of uncon-
trolled. airplane-to-airplane . variations,
atmospheric variations other than hu-

midity,.-and piloting variations, ang that

eliminating one variable whose effect is
within the spread of other. variables is
not- justifiable .on a simple cost-Benefit
analysis. The FAA does not agree that

the humidity correction should be omit- -

ted on the basis of eonjecture that other
variables may mask its effect..Certifica-
tion flight testing is not allowed when
atmospheric variables would affect data
accuracy, and tests must be repeated as
‘necessary to esta.bhsh conﬁdence m data
‘accuracy.

In regard to the burden of correcting

for. humidity in type certification, the-

FAA believes that it should in many cases
humidity is not sighificant or that it is
covered by a conservative correction fac-
tor.. Correction of performance.date to

.standard atmospheric conditions of tem-

perature and pressure is required.in any
case, -and -an. additional correction for
hum1d1ty should be a. relatwely small
burden,

The proposal for §23 45 is adopted
without substantive change. . -
~ Proposal 6-7," No. unfavorable com-
ments were received.on the preposal to
amend §23.49. Accordingly, the proposal
is-adopted without substantive chaige.
Proposal 6-3.-One commentator sug-
gested. that, for: consistency 4with cer-
tain- foreign . requirements,’

be revised to tead 1.2 Vs;, instead of 1.3
Vs.. 'The FAA does not believe that the
recommended change is necessary. Pro-
posed §§ 23.51 (e) (1) (iD) “and (e) (2) (i)
already . prov1de for a speed less than
1.3 VSx L

The first commentator also stated that
proposed--§ 23.51(¢) (}) (i) should be re-
vised. so:-that it refers to the -complete
faxlure of ‘&’ single ¢ngine (on multi-
.engme “airplanes)  instead of complete
engine failure which- would ' introduce &
double- Aailure concept not ‘inherent in

these. rules "“The. FAA does not -agree.

Proposed §-23.51(e) (1) (i}, whieh is con-’

sistent with.-current §23.51(a) (2) (i) in

-this rega.rd only requires that “complete

engme fa.xlure" be investigated if & speed

proposed :
§§ 23.51 () (1) (iD) and (c) (2»(i) should .

2303

of less than 1: 3 Vs, is demonstrated ata
height of 50 feet. In addition, ctrrent -
§ 23.51(a).(2) (ii) has been. consistently

_interpreted to require that for mulfi-:

engine airplanes which meet-the power--
plant isolation requiiéments of '§ 23.903
(c) in the takeoff configuration, only ohe
engine need.be made: 1noperat1Ve m the
‘specified investigations. ‘

, One commentator obJected 1o the ex— :
tension of takeoff performatice determi- :.°

- nation reguirements to airplanes of 6,000

pounds -and less maximum weight, for

reasons stated in his comments on Pro="

posal 6-3 concermning Flight Manuals.

For a discussion of these comments, see. h

Proposal -6-3. .
_Another commentator - recommended_

" that those provisions of the existing rule: ~
which refate to nosewheel and tailwheel . -
liftoff speeds be retained and that their -

applicability be extended to all’ air-
planes. These provisions were originally

imposed- in lieu of a requirement for ap-

proved takeoff performance . data for:
airplanes of 6,000 pounds and less maxi-
mum weight. In viéw of the requirsments
which are being adopted, and in view of

satisfactory service history for airplanés. . -

of more than 8,000 pounds ‘maximum
weight, the FAA does not believe these
provisions should be retained or  that

their applicability should be extended

to all airplanes.

. The propesal . to rewse §2351 is |
adopted’ without substant_we change,
. Proposal 6-9.. One commentator ~ob=

“jected .to’ the application of proposed
.§ 23.85, concerning all-¢éngines operating .’

climb requlrements to airplanes of 6,000
pounds’ or”less’ maximum welght for
reasons stated in  his comments - on

_Proposal 6-3 concerning Flight Manuals.

For-a discussion of” ‘these comments, ‘see

Propasal 8-3.°

Another’ commentator stated thet use;

‘of a reduced propeller bitch under pro-- .
‘posed §23.65(b) is" not ‘consistent ‘withy -

safety requirements, because it would
either deny  the bilot performance ‘in
actual operation or the protection of
limiting the engine to-a safe speed:
The FAA does not agree. Present. § 23:33

‘defines the pitch and speed limitations
.for propellers which are to be used in

‘service.. Proposed §23.65(0),:
identical to the present §23.65(a)(2),

which .is

merely authorizes the use of a speclal .

test. propeller pitch settmg__lf it is necess ° '-;‘:
sary to obtain rated erigine r.pm. at V.. . -

In proposed § 23.65(c), reference to the
alrplane: configurdation was inadvertently

- omitted. THe configuration should: be the

same as that specified in proposed:§ 93.65 -
.(a). and proposed 23:65(cy “is-therefore " -

. revised to state that thé climb eradient . .
is to be met with the airplane in the con=:

figuration prescribed in para.graph Sad
In addition, §23.65(2)(4) 'i§ revised to -

‘cover means othey than cowl flaps. for

controlling the engine coolmg air sup- -

ply. This change is necessary to provide -~
- for turbine engines,. The proposal to Te- .
“vise'§ 23.65.is adopted thh the rev:,slons

discussed above. |
Proposal 6-14. .Che commentator sug- |
gested that a speed to be used m calcu- .
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latmg the c!imb gradmnts should  be
-specified’ in proposed § 23.67(¢) for pur-
poses of uniformity, but did not make &
- specific proposal. The FAA believes. that
the applicant should be allowed to select
“a-climb speed if the airplane meets the

“mnimum gradient and. rate of climb at -

~that -speed. The proposal to .amend
- §28.67 is adopted wzthout substs,ntwe
‘ chana‘e

FProposal 6-11. One: commentator ob-

jected to the application of proposed-

- §23.75; concerning Janding distarice re-
Cguirements, torairpianes of 6,000 pounds
‘or -less: maximum weighit for reasons
stated in his comments on Proposal-6-3
~concerning’ Flight Mahuals. For a dis-
"cussion of these comments, see Proposal
.6-3.This. commentator also stated that

“brake pressures, is' & design requirement
and should therefore be placed in Sub-
- part D of Part 23. The FAA does not
. . agree beca,use proposed §23.75(e) refers

-0 the pressures used in determining the

lending. performance. The comments-.

~tof -further suggested thaf. the FAA
-jshould consider issuing adv1sory mate-

-~ rial a5 to what is considered safe and re-

 liable under proposed §23.75(f}. The
o wordmg of proposed §23.75(f) 'is the
.same. as . that’ of present § 25.75(b)(3),
_;and this wording has been’ administered
- Without dificulty for many years. How-
_ ‘ever, the FAA will congider Issuing ad-
' . visory. materlal at a future date if ‘the
- need. s shown.

.- .Another. commenta.tor stated that he
L would not: support the inclusion. of re-

‘wérse. thrust as ‘an acceptable. “other

means” of retarding the airplang in de- ‘

termining - the' landing distance under
proposed §23.75(f), because the landing

o distance is demonstrated on & dry run-

I way with no provision for a fleld length

factor ‘The FAA agrees that the ‘effect

~of wet runways would have fo be taken
inbo account in any determmatmn that
s means of retarding the airplene is safe
and reliable and that consistent results
" sean be expected in service use. It should
be noted that proposed §23.1587(a) (6)
“(Proposal 6-31¥, 'as’ adopted, requ1res
- that the kind of surface used. in the
landing -distance tests be described in
the Airprane Flight Manual. The pro-
“poszal to revise §-23.75 is adopted thhour
. substantwe change.. .
Proposal 6—12. One commentator ob-
- jected ‘to the- application of nproposed

- §:23.77, concerning balked landing. per- -

" formance, to afrplanes-of 6,000 pounds
“or less ‘maximum weight - for reasons

~ “stated in his comments on Propossl 6-3

-_..concerning Fiight. Manuals For a; dis-
- cussion of thése ‘comtrients, see Probosal
8<%, ‘Proposed '§ 23.77 5 adopted without
‘ su'bstantwe cha.nge )

Proposals 6-13 and.. 2-5. One com-~
- mentator stated that the option in pro-
‘posed ‘(and currenty § 93 149¢a) for the

applicant to-.¢hovuse zero yaw or an angle -

“of bank is inconsistent because straight
“flight” w:th zero yaw -(zero’ sideslip) can
- only be achieved with some. degrée of
“bank. The FAA agrees that bank may be

~needed- fo- establish- straight Right with °

zero yaw' follomng the\ faﬂure of a

RULES AND REGUI.ATIONS

povwerplant at low a}rspeed ‘The pro-
posed Ianguage is the same as that of the
current rule and an - angle of bank of
up to 5.degrees to. maintain' straight

-flight has been allowed under the cur-

rent rule. The directional. controllabili-
ty .that. must be provided. for compliahce
with -§§23.147 and 23.205 ensures that
bank angles up to 5 degrees under:-these
flight conditions will not be accompanied
by excessive yaw angles. Certain design
or control features may influence the use

-of roli control immediately following the

failure of a powerplant: Therefore, the
propeszl. (as well as the current rule)
allows reference to & zero yaw angle,
without bank, for determining the Vmc
of an-pla.nes which incorporate’ such fea-

proposed. §23.75(e), concerning wheel tures.

Section 23:14%(a) is rewsed in accord-
ance with: the discussion of Proposal 6-

-41 with  respect to theé modes of failure

which must be simulated in’ demonstrat-
ing VmMc. The revision requires thag the
method. used-to simulaté: critical engine
failure must represerit the most critical

-mode of powerplant. failtire with respect

to controtlability that.is:expected in serv-
ice, rather than f(all) modes of power-
plant failure expected in service.. . .

- Proposal 2-8 to amend §.23. 149(}3)

- {Notice 75-10) was réproposed in Pro-

rosal 6-13 for the purpose of clarity. No
unfavorable comments were received on
proposed §§ 23.149 (b}, (¢}, and (d», and
they are adopted without: substa.ntive
change,

- Proposal - 6—14 One: commentator ob-

- jected to . the applicationr of - proposed
.§ 23.161 to aitplanes of 6,000 pounds and

less maximum weight for reasons stated
in his comments on Proposal 6-3 con-
cerning Flight Manuals. For ‘a discus-
sion of these comments, see Proposal £6-3.

- Sinde §23.21(a) requires that each re-
quirement of this subpart muist be met at

-each appropriate cembination of weight

and center of gravity within the range of
loading conditions for which certifica-
tion is requested, proposed & 23.161 (e} (2)
(ity is revised by deleting the reference

--to center of aravity and proposed § 23w161
~{ey(2) (liiy is withdrawn..

Proposal 6-15. No . unfavorable com-
ments were received on the proposal to

-amend: §23.177. Accordingly, the 'pro-

posal is adopted  without substantive

‘ change. For-comments related tothe.pro-

bosal- to - amend § 23. 177 see Proposal
8-16. :

Proposal 6—16‘ ‘One commentator ob-
jected to- proposed $.23.181¢6F, which
would require that short period lateral
or directional oscillations and combined

- lateral-directional oscillations, (“Dutch

roll”) ke damped to Yo amplitude in- 7
cycles, The commmentator stated that this

proposal is more stringent. with regard -
to combined lateral-directional oscilla-
. tioms than proposed § 25.181 (Proposal 6~

43) and that proposed :§ 25,181. retains.
certain necessary requirements for other
short - peried -oscillations  that are not

contained: in proposed § 23.181, Proposed
§25.181¢a) would require that oscilla-
tions other than compbined lateral-direc-
tional éscillati'ons-- be- fheavily- damped,

and. proposed §25.181(by would requite

combined lateral-directional oscillations
to be  positively (but not heavily)
damped. The FAA agrees that a similar
distinetion should bemade in § 23,181 he~
twwveen ° combined. - lateral-directional -

“£“Dutch roll”). osclllatzons and -other

longitudinal, ‘lateral, and dxrecuonal 08~
cillations,

Current §§ 23.177 (a.) 4y and (b)Y
(which are deleted .by Proposal 6~
15} require any short period lateral or
directional . oscillation to. beé heavily
damped. After considering the comment
and after furtherreview, the FAA be-
lieves that the current reguirement for
heavy damping should be retained for
short period. lateral-and directional os- ‘
ciliations$ other than “Dutch roll” (com~
bined - lateral-directional) - oscillations,
With respect to.combined lateral-direc-
tional oscillations, the FAA believes that
these oscillations do not need to be
heavily damped and that ths proposed
requirement for Part 23 airplanes would
prowde a sat.zsfactory damping. ratio.

The FAA believés the difference be-~
tween. Part 23 and Part 25 reguiréments
with respect to combined lateral-direc-
tional oscillations is justified since air-
planes. certificated under Part 25 have
very large variations in size, welght, and
moment of inertia, which affect the Iat-
eral-directional charictefistics and pilot
Teaction. ‘to these characteristics. The
FAA therefore believes that i$ is appro-

.‘prlate that the damping requirement in

$25.181(b) be stated in general terms, as
reflécted m_Proposal 6—43. -
The proposal “to amend 23,181 is

_adopted’ with the rev1smns discussed

above. .

Pro;oomr 6=17. Proposed new § 23.183
would " establish g Iimit on the rate of
spiral divergerice by requiring that the

~angle of Bank’ may not ingrease to more -

than 40 degreés in. less than 12 séconds
after the confrols are réleased in a 20-
degree banked turn under specified con-
ditions. .One commentator objected to
the proposal stating that no need had
been shown for the proposal and that
the ‘tests referred to in the notice were
not definitive. After comparing available
data on the subject of spiral divergence,
the FAA believes that rulemaking on this
subject is premature. Accordingly, the
proposal” to add & new §23.183 is W1th-. i
drawn, :

Proposal 6—18 Many comments were
received on the proposal to amend § 23.-.
221 In view of the conflicting views ex~

pressed In these comments, and after
further consideration by the FAA, the

FAA believes. that the proposal to- amend
§ 23.221 js premafure, and it is with.
drawn i :
Proposal 6—19‘.: One commentator
stated that the proposal to amend § 23.-
729(¢) (1) is redundant and that the re-
quirement proposed is already in.effect.

‘The FAA does not agree” with the com-

‘ment for the reasonsstated in the notice,
The proposal to amend § 23.7294f) (1)
is adopted as proposed except that the.
last three words, “the aural warning™, of
the propesed sentence are replaced- wzth-
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the words “the warning device” so that
the wording of the sentence is.consistent
with the remainder. of §23.729(f).

-For 6ther comments related to the pro-
gosal to amend § 23 72 see Proposal. 6—

1

Proposal 6—20 For comments related
to the proposal to revrse § 23 1043 (b}, see_
Proposal 6-23.

Proposal 6<21. One’ commentator oh-
jected to the proposal to amend § 23.1047
-for reasoms stated .in his comments on
Proposal 6-3, concerning Flight Manuals.
‘For-a discussion of these comments, see
Proposal 6<3. The proposal to amend
§23.1047 is adaopted mt.hout substantive
change.

[For- discussion- concerning new § 23.-
1353(g‘) see Proposals 6-57 ‘arnd 2—37]

Propbsal 6-22.-No unfavorable tom-
ments were received on the: proposal to
revise §23 1501, "Accordingly;” the pro-
posal is” adopted without substantive
change. )

Proposal 6-23. The proposal to revise’

" §23.1521(¢e) i5 one proposal in a series

of proposals on powerplant cooling re--

quiremernts and ambient temperature op-
erating limitations and information for
Parts 23, 25, 27, and"29 aircraft. This.
series consists of propOSals 6-20, 6-23,
6-29, 6-52, 6-54, 6-56, 6-68,-6-71, 6-T4,
682, 6-85, and 6-88. :

Proposed § 23.1521(e) m conJunctron

with proposed § 23.1043(b) (Proposal .6—-

20) would regtiire that an ambient tem-
- perature -operating limitation be estab-
lished as the maximum atinospheric
temperature at which compliance with-
“the powerplant cooling requirements is
shown. In Tesponse to these proposals,
one commentator stated that no justifi-
cation for safefy or other reasons has-
been presented for -establishing the pro-
. posed operating limitations, and that he

“RULES AND REGULATIONS

~

25-and 29 already require temperaturef

;limitations for reciprocating engines (as

owell as turbine engines) because the re-
-ciprocating engines in thése aircraft are

generally more complex ‘than those used
in Part 23 and Part 27 aircraft. - .
Accordingly, “proposed §§ 23.1521.(¢)
~and 27,1521 (f) are revised to require the
establishment of ambient atmospheric

temperature ‘limitations for turbine: but

not for reciprocating -engines ahd pro-
posed $4'25.1521(e) and 29.1521(e) are
adopted without substantive change, In
addition, proposed §§ 23.1043(b), 25.1043
(b), 27.1043(h), .and 29.1043(h), as
adopted are revrsed to omit the refer-
ence to a limitation on the operation of
-the -aircraft, since the establishment . of
ambient temperature operating . limita-
tions is preséribed in proposed §§ 23:1521
. (e); 25.1521(e), 29.1521(f), and 29.1521
(e). For reciprocating engines, §§ 23.1587
and 27.1587 are revised to require that
the maximum ambient air temperature
“for which ecompliance  with the engine
cooling requirements was shown must be

included in the performance information.

section of the Flight Manual:
- One commentator Tecommended - that
the 100-degrees F minimum in proposed
§ 25.1043(h) be deleted, since the ambient
temperature at which complianece ‘with
the coohng requirements is shown be-
‘comes  an operating limitation on the
‘airplane and airworthiness is not ‘afect-
ed ag long as the limitation is followed.
The FAA believes that the 100-degres-F
minimim is appropriate since-a lower
-temperature would be impractical and
unrealistic considerihig summer opera-
tions in the United States. It should be
noted that an exception to the minimum
is brovided for wmtenzatmn mstalla-
tions.

This commenf,ator also stated that the

" ‘believes. that no safety justification explanation .for propesed §:25.1043(b)
exists, The commentator also stated that "Implies that only a test demonstration
the FAA cooling tests and correction’ at 100 degrees F' or higher i$ acceptable.
factors .are very conservative, that it This is incorrect. Section 23.1043(a).(1)
would be necessary to correct cooling and corresponding provisions in Parts 25,
tests to at-least the equivalenmt of 125 27,and 29 clearly indicate that tests may
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lumtatron The FAA disagiees.. Current
§23.1583¢j) :requires. that, for. turbine
engines, the.temperatures used in the -

‘climb test prescribed in § 23.1043(b) (25,

be-furnished as operating limitations in
the Airplane Flight Manual.: Proposed
§ 23.1583(b) merely makes it ¢lear that.

_any operating limitations that are estab-

as Tevised, -§ 23.1583¢j)

lished under §23.1521 mush be furnished i
in the Airblane Flight Manual. Tn view ..
of the adoption of proposed §28.15834(h) ]
is deleted and
marked “Reserved.”

With regard to the proposal to. amend .
§ 25.1583- (Proposal 6-56), one com-
mentator recommended the deletion of
proposed paragraph (b) (3) -concerning
powerplant- liritations, and paragraph
(i) concerning maneuvering -load fac-
tors. - The commentator stated:. that if

"the engine instrument markihgs. have to:

be changed, it should he handled by &
service bulletin. The FAA does not agree,

-The relation between the powerplant
Jimitations and the instrument markings

should be explained. in the Manual. The
commentator also stated that the lpad

~factor (number) is. meaningless to the
. pilot’as hé cannot’ determine what it is
‘during & pull-up maneuver. ‘He stated

degrees F.at sea level to avoid restrictive e conducted under otlier conditions and E

operating limitations,. and that this
~would result in inereased .cooling drag
and poorer berformance. Another com-
mentator, in regard to proposed § 27.1521
(f) (Proposal 6-71), dlso stated that an
ambient temperature limitation has not
been shown to be necessary. -

After consrdermg these comments and
after further review, the FAA believes
.that it does not now. have enough in-
_formation. to:justify-the proposed. re-
quirements. for reciprocating engines in
Part 22 .dirplanes and ‘Part. 27 rotograft.
. However, because of the differences be-
tween reciprocating and turbine engine
installations, particularly . in regard to
engine components and accessories, and -

" _because of the effects of high temperature.

_operatlon on, turbines; Part 23 already
requires. the estabhshment of ambient -
temperature limitations, for turbme en-

gines, and for the'same reasons the FAA the FAA statement in-the notice.. the

believes that ambient temperature limi-
tations for turbine engines: should also be
established: for Part 2'7 hehcopters Parts®:

" correctéd to the prescrrbed -conditions.

‘One commentator recommended - the'
deletion of the requirements in' proposed. __
"§§27.1583(h) - and 2971583(b) for anex-

planation of the-powerplant limitations
in the Airplane Flight Marnual, since sich

explanations would be redundant. A sim-

ilar"comment, was. received in response

to’ proposed §.25.1583(b). The intefit of

the proposals was hot to require an; ex-

planation of each’ 11m1tat10n A'separate-

"explanation would not’ bé’ necessary for
‘a. limitation that is self- -explanatory. For
clarification,” proposed -
(2), 25.1583¢(b¥<2), 27.1583(b)(2),. angd
-29° 1583(b) (2) are- revxsed to require. an
~explanation of lrmrtatrons “when appro-
prrate " '

“In regard to proposed § 93. 1583(b) one,

ccmmentator stated ‘that contrary to

estabhshment of the test temperature
as &8 limitation has not been required
m the past and should not be 2

that correlation with bank angle is se-' -
ceptable, but that transport’ aircraft .
do not exceed 60 degree bank angles, The

- FAA believes:that the maneuvering Iocad

factor should be retained in "the: thht'
Manual because it is”established 35 An.
operating liniitation under §25.15317 and "~ .
the correlation with- bank: angle provrdes : _j' ’
useful information to the pilot-concern~ " "
ing thé strength lumtatwns of the an- T
Plane.

The proposals to amend §§23 1583,

' 25,1583, 27.1583 and 20.1583 are: adopted

with- the revision discussed above,
For consistency in the “tefminelogy
used in the cooling tests reqmrements
a nonsubstantrve change is peing made -
to §523.1043¢a) (1), 23. 1043 (), 217, 104?, B
(ay(l), 27.1043¢d), 29.1043(a) (1) and-
28.1043(d) by deletmg the words “max1- -
mum’ anticipated air temperature” and
ingerting’ ‘in . ftheir place.’ the - words "
“maxiraum’ amblent atmespherlc tem-

s

- Lerature”

" sary-to make all ajreraft eonform to the -

§823.1583 () -

“erations should be in the operating reg‘

Jrules concermng the number of crew

-Proposal 6—24 :One commentator ob- o
“lected to proposed §23 1523, whrch con-
‘cerns the establishment of the minimum-
flight crew, stating that it is not riecés-

requiremerits of Part 25, 'The FAA be=-
lieves that proposed §23. 1523 -specifies
the appropriate Tequirement that should. -
be considered. in determining: the*’rmm- ‘I L
mum flight crew for Part 23 airplanes. ’ :
Another commentator. said-that spem-'
fication of minimum crew is an operas=
tional item that may vary with the type -
of ‘operation, eg., for compensatwn or
hire which by law must, be conducted in
accordance with. the hlghest standards
He concluded that. rules specrfyrng the.
number of-crew members for specific op

ulations. The FAA agrees ‘that certam»

members properly belong in the operat-
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ing rules, and this is done, for example,

“in Subpart M of Part 121, However,
“tnder current § 23,1523, the minimum

- crew is established for VFR only, without
~requiring eons1dera.tlon of the sdditional

erew duties thaf arise when IFR.-opera-’

“ tions are‘authorized, These duties may be
~“imposed by the design and operating
characteristics of the aircraft and by its
installed equipment.’ The FAA beliéves
‘that they must therefore be evaluated
durmg the type-certification process:. The

proposal. to revise §23.1523. 15 adopted.

. without sizbstantive chahge.

Proposgl 6-25. One commentator ob-

- jected to proposed. § 23.1541 concerning
“placards in airplanes of 6,000 poutids.or,
“less maximum weight. for reasons stated

in his comments on Proposal 6-3 con-
cerning Fight Manuals.. For a discus-
“sion of these comments, sée Proposal
"§=3. Proposed § 23.1541 is adopted mthout
. substantive change. i

" Proposal 6-26. One commentator ob-
jected to proposed § 23.1559 concerning
* placards in’ airplanes of 6,000 pounds or
:less maximum weight for reasons stated
‘iny his comments on Proposal 6-3 concerns
“ing Flight Manuals. For a discussion of
‘those comments, sée Proposal 6-3. Pro-
- posed §23.1559 is ‘adepied Without sub-

- ‘stantive change.

*" Proposal- 6-27. Proposed '§ 23.1567(h) -

©(2y  would require that utility: ca.tegory
- airplanes that do not meet the spin re-
quirements;- for acrobatic” ca.tegory air-
‘planes have o placard in ¢lear view of the
. pilot -stating - “Spins -prohibited.” One
" gommentator said: that’the proposal.is
- 'reduridant and would add to-the already
_' cotifusing broliferation of cockpit: plac-
. ards. The PAA does not-agree since the

" proposal wonld prevent any possible con- -

i fusion ag to whether a particylar utility

category airplane has been approved for
“#spins.- The: proposal is adopted w1thout
z substantive change. .

- Proposals 6-28; 2-39, 2—43 and 245,
Preposed §23.1581(a) is revised in ac-
“ecordance with . the  discussion - of the
C'proposal t.o amend . §25 1581 «(Proposal
7 8=55).. For another comment related to
. Propossl 628, see Proposal 6-3.

.. Disposition’ of Proposal 2-39 to add 8
. Hew.-§ 23.1352(f) " Notice 75~10) -was de~ . .
~terred-so that it could be eonsidered in

- connection with: Proposal 6-28, For com-
“inents: related ‘to proposed § 23.1353(D)
-and for an explanation of the revision to
, ‘proposed § 23.1353(f), see the discussion
. of . Proposal 2-87- under ‘Proposal 6-57.

. Disposition of Proposal- 2-45 to revise

§.23.1581 (b and to 'add a new §23.1581
-(d} (Notice 75-10> was deferred so that it
~“could be: considered: in connectmn wiﬁh
ProposaI 6-28.

-One commenta.t.or, who agreed in gen——‘
eral with proposed: § 23.1581(b), recém-

. mended several clarifications. Heé indi-

Veated: that the title- “Pilot’s Operating
Handbok'
~ alternativeto. “Alrplane Flight Marnual.”

- The FAA has. no objection to the. title’

“Pilot’s Operating Handbook” if the title

. baige -also-includes a statement, indicat-
1ng t.ha.t -the docpment 'is .an: FAA-re-

quired- AlrpIane or " Rotorcraft F'nght
Manua.l

‘after further review,
Heves. that this. rintent. will be eocom- ;

.29 flight manu

should - be allowed .as an-

RULES AND REGULATIONS

The- commentator also ndicated that-

the FAA should delete any requirement

-for individual page approval for operat~

ing- limitations in Handbooks that meet

- & specification acceptableto the Admin-

istrator. Proposed § 23.1581¢b¥ (1) would
require approval of each page containing
the prescribed operating limitations
whereas current §23.1581(b) requires

‘that each: part of the- Airplane Flight

manusal containing informstion-presented

in §§23. 1583 throug%l 23 1589 be a.p-

proved,

e intent of proposed §§23.1581(b) .

(1) and-(b)(2) was to require that the

presentation of operating limitations be.
‘approved by .the FAA: and be clearly

identified as such while at the same titne

providing an option for the presentation-

of the other reguired: information. This

.option. would ‘have provided that each

‘page containing the information  pre~
scribed in §§ 23.1585 thtough 23.158%-had
to be determined in-accordance with the

applicable requirements of this part.and -
‘had to be approved or the-information

presented in ifs entirety in.a-manner ac~
ceptable to the Administrator;

In:light of the comments. received. a,nd
the . FAA be-

more oonsisten

which provides that each part.contain-

ing operatifig. limitations must be ap-
. proved and limited fo such. information,

and the information prescribed in §§ 23.
1585 through. 23.1589 must.be determined
in accordance with the applicable re-
quirements of this part and presented-in

‘a-manner acceptable to the Administra- -

tor. Proposed §% 23.1581 (b)(1} and ()
(2) are revised to reﬂect the changes@is-

.- eussed- above.

The referencee in proposed 88 23 1581
(1). and @ (2) to the information

-prescnbed in. 3§23.1581(c) {paragraph

(2).(2) as-adopted) have been. deleted to
be consistent with the flight manual re-
quirements of Parts 25, 27, and 2%,

One commentator objected to Proposal
2-45 on the grounds that procedures, per-~

-formance data, and loading infoermation

ior any airplane certificated under Part

"23 would hiot. have to be approved by the
- FAA. This comment. ewdent.ly refers to
, proposed § 23.1581(h) (21 (i)

incorporated into paragraph (b)(2) as

-adopted}, under which the information
_prescribed in §§ 23,1585 through 23.1589

would not be identified as FAA-approved,
if this information in'its entirety is pre-
gented in a manner acceptable to the Ad-
ministrator. The FPAA does not agree with
the comment. Under the proposal, the in-

foermation..would. have o be determined ..
in accordance with the applicable re- -

duirements of Part 23. In finding that

8 mandal is-acceptable, the FAA would
review the mahual: to détermine that.

the required  information -is  complete
and accurate The manual would also
be reviewed to ensure that any addmonal

with Parts 25, 27 and -
requirements, by retain-’
. ing the current reqmrements and provid-
‘ing - an -alternative to the current re-’
guirements in a separate paragraph

(which is -

information provided by ‘the applicant

.is not in-conflict-with required informa- -

tion or contrary-te the applicable air-
warthiness requirements.. The FPAA be-
lieves that § 23.158L¢b) ¢2)- will prowde

-an adequate method “of review of the .

information: prescnbed in-- 3§23 1555

_through 23.1589.

The proposals to amend. §23 1581 are
adopted with:: the revisions. dlscussed_ :
above. :

Disposition of . Proposa.l 2—43 to amend .

§ 23,1555 (Notice 75-10) was deferred s0

‘that-it.could be considered in connection
~with Proposal 6-28. No unfaverable com-

ments- were: received -on. Proposal. 243,
however, proposed §.23.1555(¢) (3) is re-
vised by deleting the wor'd_s “and in the
Alrplane Flisht Manual” in view of the
requirements of -§§23.1581 and 23.1587

{&)(2), as-adopted. .

Proposal. 6-29. For comments relatéd
to- the proposal, t.o rev1se § 23.1583(b), see

-Proposal §-23,

~Proposal 8-30 Oné- commentator oh=
jected to the application  of proposed
§ 23.1585, econcerning . opérating proce-
durés, to airplanés of 6,000 pounds or
less maximum weight for reasons stated

Jn.his ¢omments. on Proposal 6-3 con-
cerning ¥Flight Mafivals. For & discussion .-

of these comiments, see Proposal 6-3.
The proposal to amend. §23.1585 is
adopted without substa.ntlve cha,nge.

. [For = discussion  concerning = new .
§23. 1585(e) see Proposals 6—57' a.ncl
2-87.1 ;

Propoeals 631 and 2-48. One’ com- .

:nientator. objected 1o the appl_lcatmn of

proposed. § 23.1587, concerning performs-
ance informatlon, to airplanes of 6,000
pounds.or Iess maximum weight for rea-

.sons stated in his comments on Proposal

6-3 concerning Flight Ma.nua.ls For &

-discussion’ of these: comments see Pro-

posal 6-3, :
Another commientator stated; in re-
sponse . t0.  proposed. § 23.1687(a) (D,

- which would require information on the

steady rate or gradient of climb, that if
gradient data are presented, conversion
charts should be included, and that
ideally each determination should be
avajlable; lowever, he concluded that
the. option of one or the other should be -

‘delefed and a definite fequirement adopt-

ed. The commentator misinterpreted the
proposed requirement. Section 23.65(c),
as adopted by this amendment, requires
the determination of a gradient of climb
for ‘turbine- engine powered airplanes.
Propoeed § 23.1587(=) () is worded 50 as

-to take irito account the reddirement of .

§23.65(c), not to provide an option for

~the’ a.pphcant f.e., whether gradient of

climb or rate of c]imb is furnished tnder

- §23.1587¢2) (7) willbe determined by the.
- applicable reqmrement of §§ 23, 65 and
L 23.77.,

Sectlon 23. 1587 is adopt.ed as proposed, '
except that s new § 23.1587(a)(9) has
been added fo, include information on the

 maximum arbient temperature. at which
* compliarnice with the cooling. reqturements

is shown. for: reciproca.ting engines. This .
addition is explained it the’ dlscussion of. .
¢ the-comments-on Proposal 6-23.
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Disposition” of Proposal 2-46. (Notice
75-10), -which " proppsed- to. delete the
second sentence of ‘present §23.1587(a)
(2), was deferred-so. it .could be consid-
ered_ with Proposal 6-31. No-unfavorable
comments were. recelved on- Proposal 2-

- 46.-Proposal 2546 W reproposed in:Pro-

-.posal 6-31,:and is 4do

~ “stantive: change
'Pronosal 6-31.

idopted” without sub-
_1th the adoptxon of

Proposil 6-32. Proposed new: § 25, 21(f)

“would require that when surface winds

must be .considered, . the “wind -vélocity

-must.be measured’ at or correctéd to a
" ‘height 6¢f  10° meters above the surface,

becatise the National Weather Seivice is

standardizing on a height of 10 meters

for reporting winds at airports. One com-
mentator said that-since the purpose.of
the proposal is standardization of Air-
plane Flight Manual performance infor- .
mation with respect to- reported. winds

for takeoff or landing. in service opera-

tions, thé requirement should be placed
in the flisht manual requirements under
§ 25.1587(¢) (1) (1) -instead of in §25.21.
The FAA agrees that this is one purpose
of the proposal but there are flight re-

" quirements. other than those concerning
“ performance information that require

consideration of surface winds. There-

“fore, the FAA believes that itis more ap-

propriate to include the. proposed re-
quirement in § 25.21, However, .proposed
§ 25.21(%) is revised to cla,r:fy 1ts appli--
cahility.

. The proposed change to *§ 25 21(d),
which deals with tolerances for varlables

“in flight testing, would delete the reqtiire- -

‘ment that the tolerance on wind during
takeoff and landing tests must be based -
on the wind measured at a height of 6
feet above the runway. ‘The commentator
said that-performance analysis is usually -

_ based on winds at the helght of the mean

aerodyne.mlc center of . the airplane
above the runway surface, and that. the
data in the Airplane Flight Manual. is
then. corrected to ' the currently used
height of 50 feet. The commentator rec-
ommended. that. this procedure be con-
tinued, except that the:'wind: vélocities
in the Plight Manual should be based on
& height of 10 meters instead of 50 feet. -
The FAA beliéves that the proposed dele-
tion of the 6-foot hmght from § 25.21(4d},
together with proposed § 25.21(D), lbs re-
vised, would allow continued use of the.

-_plocedore recommended by the apph-

cant.
The c¢oinmentator. also suggested that
the eorrection chart. in Civil Aeronautics |

“Manual 4b-Appendix A, Figure 2, be con-

sidered for inclusion in Part 25, The FAA

* does. hot believe that' it is riecessary. to

" - inelude this information in the-rules. .

" . The proposal to - amend §25 21 g

adopted with the rev1smns dlseussed

- above.

Proposdl 6--33. For commen'bs rela.ted

“to the propoeal to amend §.95. 29 see

Propcrsad 6-5."
Proposal. 6~34. Several commentators

-ob;ected to the method of computing v,

(takeoff decisioh speed)  in proposed

- § 25.107(a) on the grounds that—(1) the

' ‘RUL"Es‘ 'ANbiEGU’l’AﬂONs

'speed 1ncrement between Var (engme

failure speed)-and V; should not be de-~
termined: with -all engines: operating ‘heé-

cause the acceleraté-stop distance deter=

mined under proposed § 25.109{ay would

“then be unnecessarily large for the criti-
. cal engine-failure. condition™ (especially

for twin-efgine’ airplanes); and (2)
placing. the 2.0-second time. dela:gr be-

tween VEF and V. inproposed § 25.107(a)

<(2) (i) -does not adeqiately-provide for
hetse instances in which the pilot may
have to analyze and react to an event
that occurs nnmedmtely before reaching
Vu

It was recommended that proposed

'§ 95.107(a) be revised so that'V; is-deter-

mined by adding to Ver the speed gained

with the-¢ritical engine inoperative dur- .
ing the time interval between the instant .

at which the critical engine is fajled'ahd
the instant at which the test pilot recog-
nizes and reacts to the engine failure,
as indicated by the pilot’s gpplication of
the -first retarding means during ac-
celerate-stop tests (the 2.0-second mini-

mum time delay that was proposed to be .

iricluded between Ver ‘and- V. would be
deleted). T was further :recommended
that ‘proposed § 25. 109(a) be revised so
that a 2.0-second timé’delay following
V. is incorporsited irto the determination

of accelerate~stop distances, as. follows:
(1) for the engine failure case, the ac- -

celeration, of the airplane from Ve would

ke with. the critical engine inoperative .

and would contifwe for 2. 9 seconds after

Teaching V,; and {2) for the other event

case, the aeceleratlon of -the airplane

would be with all engines operating and |
would centinue for 2.0 seconds after

reaching: V..

After con51der1ng all of the comments :

-on’these probosals and after further re-
view, the FAA agrees with thesé com-
ments. and the recommendations. The

FAA believes that. the recommended re- .
-vistons would provide for‘events other.

than engine failure, “even  though the
speed increment. between Ver and YV

wonld be determined with the critical en-
‘gine inoperatiye instead of all engines ¢p=-

erating, because the accelerate-stop dis-
tande for the other event case would he
detérmined’ with all engines operating
from the start of takeoff until 2.0 seconds
after V, is reached. Further, the FAA he-
lieves that deleting the 2,0 second mini-
mim time delay from the determination

of: V: and inserting ‘a’ 2.0-sécond delay

after V, in the determination of the ac-
celerate-stob distance would be more ap-
propriate for most reJected takeoff situa-

tions, since. gtopping requires a positive
decision and action by the pilot. Pro--
“posed §§ 25.107(a) and 25.109(a) are: re-

vised accordmgly
Several commentators obgected to the
2.0-second (mininum). time delay used

in computing V; under proposed § 25.107 . N
(2).(2) (ii} .on the grounds that it would
-incredse the 'required take-off runway

lengths, partmularly in the engine fail-

ure case, and that such increases are not -
Justified. One commentator recommend-

ed that the tune dels,y be reduced to 1.0

e 2307,”‘

" second. The revisions - d1scu.ssed above

sigmﬁca.ntly reduce the effect of:the 2.0-. ;.

“second time delay on the required accel~ .

erate-stop distance in. the-engine . failure .-
case. Under §25.107(a) -as proposed, the
pirplane would. be accelerated to a Vi
speed equal to VEF (éngine failure speed)
plus the spéed- gained with all ‘engines

'Opera.tmg during , a total time interyal:
. of about 3:seconds (Le., during the time’

required "for the test pllot to reeognize:

and react to an engine failure in accel~'

erate-stop tests, plus a 2.0-second time. .

‘delay for service operationsy. Under pro~_ ="
‘the accelerate-stop S

posed ' § 25.109¢a),
distance for the. engine . failire case .

would he determined by accelerating the . .
‘airplane from Ver to the V, speed deter= - :°
but

mined under proposed §25.107(a), hid
with the critical erigine inoperative in- -
stead of with.all engines operating. As .

-pointed out by one of the commentators, -

the total time interval.between engine
failure and ‘application of the:-first re-
tarding means could then become-aboirt
6 seconds for a twin-engine airplaneiin -
the engine failure case, and the distance
traversed durlfig the additionsal '3:ssc- . .
onds (beyond the time: interval pre-

scribed in § 25.107(a) ) would be includ- -
ed in the accelerate-stop distance. How-

ever, under the revisions incorporated. in;
$§ 25.107(a) and 25.1097a) as adopted,
the revised V, speed is-equal to VEF. blus
the speed gained withi the eritical en-
gine inoperative during the test. pilot's

recognition-reaction time interval with =~ .

ho further time delay. The accelerate- -
stop distance for the engine failure case' -
is then .determined by accelerating the
ajrplane - with ohe engine inoperative

- from Ver to the revised V, épeed and -
then for an additional 2.0 seconds; before -

the first retarding means is applied. Un-.~
der these revisions, a 2.0:-second alloW-.
ance for time delays in service operation . -
is retained, but the total fime interval’ .
between VEF and application of the first™
retarding meafhs in the engine failure

- case would be significantly reducegd (for

example the reductioneould be from
about 6 seconds to about 3 seconds for -

a'twin engine airplane) . The accelerate- = -

stop distance for-the engine failure case.
woulld be reduced accordingly. The FAA
-does nof believe that any further revision
is warranted because the 2. 0-second délay

(incorporated - into §25:100 a¢ adopted -

rather than § 25.107) -is necessary. to

allow for a surprise element znd other '

operafional” faotors not covered ln accel-

erate-stop fests, a
One commentator proposed that V1 .

speeds be established "ds. Tecognition .

speeds for both engine failure and ‘other -, - '
-event cases. However, it s not'clear how -~ -

a- recognition time for “other: events”
would be deterinined since there fsa large:

variety of possible events that could-lead - -

to'a rejected takeoff, :

Ancther comirientator, in addmon to )
sugeesting ¢hanges- similar to thoseial-
ready made as discussed above, Yeeom-

mended thal, V. be established as a fafl- . .-
ure recognition speed which: would he -

determined by- adding to the speed at

which the tnitial ‘feilure is assumed to .
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occur; the time between the failure and
the pilot’s recognition of the failure (as-
sumed to.be 2.0 seconds before his resc-~
tion to the failire), and the time; not less
the.n 2.0 seconds, to allow for time delays
in service under reasonably unfavorable
‘operating conditions. The FAA does hot

~ agree that there should be a 2.0-second.

" minimum delay, regardless of the pilot’s
zetual reaction time, in. determining Vi
under . §25.107(a), because - proposed
§25.108{a) as revised ' will . require

. that the accelerate-stop-distance com-

putations include accelération of the
airplane for- 20 seconds after V. is
" reached. ’

“This: commenta,tor ‘further proposed'

that closing of the throttles be specified
in proposed §25.109 as the first action

to be taken in stopping the airplane; with

subsequent actions.at intervals of not less

thah one second. Current § 25.161(h) al-

ready requires that the procedures used
i determining the accelerate-stop. dis-
- tance ‘must- be. able to be. consistently
-executed in service by crews of average
skill, and must include allowance for any
time delays in the execution of the pro-
cedures-that may be reasonably expected

-in service. The ‘order in which theretard- -

ing devices are applied and the-subse~
quent time delays will be established dur-
irig - type certification .inder the general
provisions of § 25.101¢h).- -

“One commentator objected.to- the re-
quirement in proposed § 25.107¢a) that
VEF may not be less than VMcs (mini-
mum: control speed on the ground) de-
. termined. under (proposed) §-25. 1494e).
The commentator stated that it should
only be required that Vi not be less than
Vmce because if an engine failure is rec-
-ognized: between Ver and V; the takeoff

should be aborted:. However, under pro- -

" posed: “§ 25.107(a) and 25. 109(a>, as re-
vised Vi will-be placed at the- speed
at- which the ' test -pilot. recognizes

‘end -reacts to an engine failure during -

‘acoelerate-stop tests and the 2.0-second
time delay will be inserted. after V,.in-
. Atead of between Ver and V: as proposed.

. This revisiom allows V: to be very close to

. VeEr. ‘Fherefore, the effect on takeoff and.

accelerafe-stop distances of reguiring
that VEF not. be less than Vmecc has been

- significantly reduced- because of -fhe de--

Jetion of the minimium- 2.0-second delay
between Ver.and Vi, In dddition, the FAA

believes that Ver should not be less than
VMec: s0 that there will-be at least a -

. -small-margin between Vmce- and V: to

't‘arnsure controuabﬂity of the an-plane at
1.

Qne. commentator recommended that

- the proposals containing V. and acceler-

ate-stop distances be made retroactive

fo existing transport category airplanes
one year after the date of their adoption.
- Current §25.101¢h) - ~already.. provides

that.the procedures used in determining

‘ accelerate—stop distances include aliow-
ance for tinie delays reasonably. expected
in’ service. The purpose: of the present

. ‘Proposals is to clarify and standardize
the method Of including an appropriate

© time delay ‘in the “atcelerate-stop Der-
formance determination for airplanes

' type certificated in the future.

RULES AND REGULATIONS

In regard to proposal 6—2 which would
change the'definition of Vi'in § 1.2 fiom
sigritical engine fdilure speed™ to "takeoff
decision ‘speed,”. one commentator con-
sidered the proposed definition to be in-
adeguate because “decision” is an unde-
fined guantity. The commentator recom-
mended. that the proposal be revised.to
state that V: means the speed at which
the fnght crew has recognized an engine

* failure or other event and takes action

either to réject or continue the takeoff.
The significance of V.- with~ respect” fo
accelerate-stop distance, takeoff dis-
tance, and the related operating proce-
dures is explained in the Airplane Flight
Manual and the FAA believes it is too
complex to be completely described In a
brief definition in § 1.2. Accordingly, the
proposed amendment of §1.2 is adopted
without substantive change. - -

The proposals fo revise §§ 25.107(a)
and 25.109(a) are adopted with. the re-
visions diséussed above,

. Proposal 6-35. One commeritator: stated
that if the intent of ‘propased’ §§ 25. 107,
(d) and (&) (1) ¢iv) with respect fo the
engine-out Vuu is to ensure controll-
ability, the Va5 tests required by §25.-
107¢e) (3) should be expanded to require
the test over the full Tange of certifica-
tion conditions and &1l references to one-
exigine-inoperative Vur should be deleted
from §§ 25,107(d) and (e). The FAA does.
not agree with this recommendation be-
cause it would: ignore the performance
aspects (thrust- to-weight ratio) of the
‘one-engine-inoperative Vo demonstra—

“tion.

Another commentator -gtated that
flight test experience has shown fhat
trim and control drag is accounted for
with the thrust/weight ratio correspond-
ing to the one-engine-inoperative condi-
tion used in the test, and that actual
engine-ouf Vuyu tests result in the same
Vuu as tests conducted at the simulated
engine-out. thrust-to-weight ratio. The
FAA agrees; and thelast sentence of pro-
posed §25. 107 (e) (iv) is deleted. The
proposal ‘to amend . § 25.107 is adopted
with the revision discussed above,

Proposal 6-36. For comments related
to proposed § 25.108(a), see Proposal
6-34. :

Proposal 6-37. Oue" . commentator
agreed with, the .proposed- change to
£25.111(ar(2), which would delete the

" reference to 'V, and substitute Ver in its

‘place to make § 25.111(a} consistent with
proposed . §25.3107(a) (Proposa} 6-34).
However, this commentator did not agree
with making the same change to § 25.111
() (3), a.nd said that the present refer-

‘ence to V. in that parsgraph is correct

for the new definition of V..(iie, &s de-.

fined in proposed §§ 1.2 and 25. IO’T(a))
The FAA does not agree with the com-
ment on ‘propesed: §25.111<a)(3)  be-~
cause it would leave &:gap in the require-

. ments for the speed range between VEF

and V..

Accordingly, the proposa.l to amend
£§25,111 (a) (2} and (a)(3) is a.dopted
without: substantive charige. .

Proposal 6-38., Proposed §25. lzlfe)
\would requ:re I;he determmatmn of the

,

vertical distance requn:ed to - make 8
transition from a 3-degree descent path
in the landing configuration with the
critical engine inoperative to a stabilized
climb conchtmn Several commentators
stated that.the vertucal distance deter-

. mined in this ma.tmer should not becon-

sidered ‘a minimun: decxslon Theight for .

approaches. The FAA: Bgrees, since the
establishment of decision height requires
consideration- of many operational. fac--
tors. Some commentators stated that the.
landing configuration in the proposal is
not appropriate for one-engine-inopera-
tive approaches. One commentator rec<
ommended that the horizontal as well as
the vertical distance for transition to ap-
proach climb be -determined, and re-
ferred to the work of the ICACO Obstacle
Clearance Parel on this subject. Another
commentator: recommended ‘that the-Te- ’
.auired- determination take- into accdunt
the . minimum control speed, VMe. In
light of the comments received, and after.
further review; the FAA believes that
proposal 6-38 should be withdraw. :
©_ Proposal 6-39. Several commentators
objected to the proposal to amend § 25.-
123(a) on the ground that current § 25.-

.123(a) is conservative and has the ad-

vantage of greater simplizity. The FAA
agrees and the proposal to amend § 25.-
"123(a) is therefore withdrawn.
Proposal 6-40. One commentator rec-
ommmended that proposed §25.143(b) be
withdrawn and that current §25.143¢b>
be retainet on the ground that there are
areds . within the flisht envelope from
‘fakeoff to landmg where the failure of

% second engine cannot be handled

smoothly and gafely. ‘The commentator.
also stated that the proposed amendment
is’ vague and could produce confusion
with respect fo time between failures, and
that it could be mterpreted to require &
combination of double engine failure and
configuration changes. The FAA agrees.
that: the proposed rule, requires some
clarification, but. does not believe that
the " current.-§ 25.143(h) should be re--
tained. With respezt to failure of a sec-
ond engine on sairplanes with three or
more engines, the FAA believes that faijl-
ure of a second eéngine can be reasonably
expected in the enroute, approach, and
landing stages of flight after fallure of .
one engine earlier in the flight. .
Therefore, proposed §25.143th) is re-
vised to reqisre consideration of the sud-
dent failure of the second critical engine
‘when. the airplane is'in a trimr_ned con-
ditiori with one engine inoperative in the -
enroute, epproach, and landing configu-
rations, This revision ‘zlse clarifies the
requirement with respect to fime be- -
tween engine failures by providing that

‘the airplane is. in a trimomed conhdition

with one engine inoperative when the
second engine is failed. In regard o
combination of engine failure and con-
ﬁguratmn ‘changeés, it should be noted
that the infroductory sentence of pro-

posed § 25.143(b) refers to “probable op-
erating conhditions;” -and that some -
change of conﬁguratxon may be desira-
‘ble after enpiné fiilure, eg., retracting
the landing gear for a go-around after
engine failure m the landing conﬁgura.-
tion. :
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 Aricther- commenta.tor considered the
proposed configuration change require-

ment to be oo general dnd vague and -

" suggested that the proposed require-
ment contain certain . specifie . eriteria.
“The commentator also recommended that
interpreta.tive material be inéluded in
the rule or in the gssociated Flight Test
Guide. The FAA does not agree, The FAA

- believes that the wording of the proposed
rule is clear and would a.ccomphsh the
intended purpose.

The proposal to amend § 25. 143(b) is-,

adopted thh the Tevision dlscussed
above,

' No unfavorable comments were ‘re-
ceived on the proposal to.amend §25.143

(¢), which would reduoe the maximum -

a.llowable rudder . foree -for temporary

application in meefing the controllabili- -
ty requirements, from 180 pounds to. 150

pounds, Accordingly, the proposal is

adopted without - substantive -change.
as

For consmtenoy with § 25.143(e),
adopted, and since fiight test experience
has shown that 180 pounds may make

control 'diffieult for some pilots under:

. Some flight - conditions, §25.147(a) . is
-~ amended -by " deleting’ the reference to
. *180_pounds” and insertmg in 1ts place
150" pounds™.

Proposal 6-41. Oné. commentator Tec-
ommended- deletion of prOposed § 25.149
(2), which “would. ‘reguire that - the
method uged to simulate critical engine

- failure must represent the modes of
powerplant failure expected: in service,
. The FAA does not agree. This provision
is necessarv to ensure that the mhost ad-
. verse condition  with respecfs to con-
.trollability is 'considered. To clarify this
intent, § 25. 149(a> is revised to Tequire
consideration of the most critical mode
“of ‘powernlant failure with respect to

. confrollability expected in service. \"I'tus.w
- commentator objected

soecificaly - to
- dynamic engine cut demonstrations he-
cause of the hazards involved. The FAA
believes that dynamic effects should be
considered during ' type certxﬁcation,

singe they might oceur in service opera-

tions
Upon further review, the F'AA believes
-that specific guldance as to the setting

of the propeller on proveller-driven aii-.

"planes is-necessary with regard. to pré-
posed . §25:149(c). Current § 95.149(h)
“{8) specifies the setting of the.propelier

. for.. reciprocating - engine-powered air-

_.planies. Current § 25. 149(cy (5): specifies
that for turbine .engine-vowered air-
-.p!anes, the alrplane must be “.. . in the
most critical takeoft conﬁguration exist~
ing along the flight path .. ;” and has
been administered. to requzre “that. the
settmg of. the propeller of . turbine en-
- gine-powered, propeller-driven airplanes
be the same as that specified in ¢urrent
§25.140(H).(8). Accordingly,  current
§25.149(b) (8} is retained . and redes1g-
nated § 25.128(c) 7y, to -be applicable
to all propeller-drwen airplanes. -
_ One: commentator stated . that the
.pilot should be provided with- -informa-
tion regarding the effects of bank angle

on VMce: The FAA does not have. enough'

i -

: nuuss'mo. REGULATIONS.

:iniormatson at’ this tlme to justify the,
‘suggested requirement. -
Proposed § 25.149(e) would reqmre the

)determma.tion of a minimim control’
speed on:the ground, Vace, for use in

establishing takeoff speeds under pro-
posed § 25.107: (see Proposal 6-34). One

commentator reoornmend,ed thatthe see-"

ond, sentence of proposed § 25.149(e} be.
revised to read “During this demonstra-
tion, the permissible lateral deviation of
the path of the airplane would be limi-
ited to 30 feet.” He said that the revision

would- eliminate the possibility of mis-

interpreta.tion The FAA believes that the
language of the proposal is clear; how-
ever, it may be too restrictive in requir-
ing the ground track to be parallel to or
converging towsdrd the centerline of the
runway when the airplane is rotated for
takeoff, and thereby unnecessarily delay
rotation. in - detérmining takeoff per-
formance under §§ 25.107(¢) and 25.111.

Section 25.149(e) is therefore révised to -
gtate that the airplane’s path, from the

point at which the critical engine is made
inoperative to the point at which recov-
.ery to a:direction parallel to the runway
_eenterline is completed; may not deviate
more than 30 feet laterally from thé cen-
terline. The adopted mile would allow
the airplane to- be rotated- for takeoff
before recovery to a direction parallel to
the runway centerline is completed;
however, it should be noted that it re-
guires that VM3. most be determined to
enable the takeoff to he safely continued
using normal piloting skill. The tom-~
mentator also recommiended that pro-
posed §§ 25.149 (&) (3) and (e) {5) be de-
leted because fight tests have-proven
that gross weight and center of gravity
have no effect on Vmcs, The FAA does

not agree "The airplane’s acceleration .

varies with its we1ght and this may af-.

fect diréctional ‘control’ -and -lateral de~ -

viation. The center-of-gravity location
‘may algo affect d1rection9.1 stability and.
control on the ground. .

‘One commentdtor-stated that proposed

§ 25:149(e) Wwould allow a lateral devia-

tion of 30 feet durinig the determitiation

of VMce, Wwhereas-the current FAA Flight
Test Handbook recommends 25 feet and
the Air Force requires 25 feet. The com-
mentator recommended that 25 feet be
specified in the adopted rule. The FAA
-pelieves that the 30-foot deviation limit
will assist in mternatlona.l standardiza=-
tion in this ared. In addition it should be

noted “that §25.107(a) (1) as. adopted .

(see discussion of Proposal 6-34) requires

- VEF to be not less than Vuce and V. to be

greater than VEF, thus providing a small
~-gontrollability margin at V.
Several . comimentators reconnnended
- that the proposal be yevised to allow
the use of nose wheel steering in the de-
termination of Vmcs under § 25.1498(e),
if eontrol is through the rudder pedals
and the demonstration is made on a wet
Tunway. The:-FAA does not agree. The
effectiveness of nose wheel steering de-
pends to & large degree on runway fric~
tion.characteristics and the load on the
nose wheel. Certification tests oh a wet
runway would not cover the more ex-

Jposed

(L

div L

treme slippery runway condltmns or all

possible” variations’ in takeoff conditions - °

and techniques likely to occur in service.

should be determined without theuse of
nose wheel steering, as stated in pro-
posed § 25.1494e). -

In regard 'to the a.lrplane conﬁgura.-
tion used in “determining VMo,
commentator recominended that pro-
§25.145(e) (1)

‘The.FAA therefore belleves that Vmce

one

“be. revised: to. . -

specify each: takeoff conﬁguration in- .

‘stead of the most critical iakeoff con-

figuration, to allow & separate Vmce for

that an applicant’ should be allowed- to
‘determine a separate Vuce for different

~different Aap: settmgs The FAA agrees -

v

‘takeoff configurations but believes that -

the applicant should also have the.option

-of determining a VMég value for only. the.
most critical takeoff configuration: Pro-

‘posed ' § 25, 149(e)(1) is rewsed accord-q

ingly.

permissible takeoﬂ’ power or ‘thrust- on
the operating engines; however, the word:
“permiss:ble, in relaticn fo power .or

‘thrust, is not defined or used elsewliere

in the performance and. flight character-

§§ 25.101(c) and 25. 149(e) (1), the word
“permissible” is replaced by “avallable”

in § 25.149(e) (2) a5 a.doptecl It should - .

be noted that § 25.101(c) refers to the

propulsive . thrust available urider the .. '

particular flight' comndition and thus pro-
vides ‘for any difference- between the
takeoff thrust set during takeoff and the.

thrust ~available in - ﬂzg‘ht for - go-.
‘around.

- Proposed §% 25. 149 (f) (g) and (h)

“would requn*e the- determmatzon of two

Proposed § 25. 149¢e) (2) would requtre L
that VMce be determined with maximum -

" isties vequirements. For consistency with .

new minimum control speeds, Vacy and

VMCL-_; dgsociated with an engine fail-a» :

ure durinig landing approaches that are;
‘initiated with all-engines operating and:

with ‘one engine inoperative, respective~: ..

ly. One commentator said thai theses . - .

proposals are inconsistént with the Vuor

" definitions - being considered: in- the de- . |

velopment of wet runway. lending per- :

formance rules. The-commentator rec-

-ommended -that - these ' probosals’ be

deleted ' yntil an acceptable rational-

mentator stated that  Vmer-and VM.

wonld serve no useful purpose and may .

“landing rule is established: Another com-

confuse flight crews. The FAA does hot.: .

agree with these cornmients. These pro=

posals are intended to cover the control- = -

lability aspects of an engine failure dur-
ing landing approach. Proposed § 25,149 -
as revised is ' intended to' deter~
mine a minimym’ control speed for the
situation where an: engine fails after.

power -or thrust has béen increased to’ "’
make .a go-around. from an . approach -

“with all engines operating. For airplanes

with three or more engines, proposed. -
§§ 25.149 {g) and (h) as reviséd are -
intended to determine s minimum speed' :
.for maintaining safée control during the .- -

power-or thrust changes that are likely -

to ‘be made following the failure of.d

second engine during sn approach -initi-

ated with one engine inoperative. The’ '
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E’AA, beligves that these proposals, with
‘revisions dlscussed should be.adopted at
'Ghis time:to provide information for use
In pilot training and service operatisans.
.. One-eommentator noted that proposed
§§ 25.14948)(5), (g) (57, and (R) (2) spec-

£y “magimum permissible. power” in the

. determingtion of Vmer and Vwuey . The

commentator recommended. that this. be .

changed to “takeoff of maximum permis-

‘sible power” as Used. in present § 25749,

- Another commenta.tor said thaf it &5 not
clear . whether “maximum; permissible
thyust” in proposed- §§ 25.149 (D), <g),
. and- ¢hy means maximum takeoff (or
contingency) thrust, or whether a. lower
“thrust can be scheduled. This commen-

tator also stated that takeof (or coh-

tingeney) thrast would represent an. in-
‘Cregsé in severity with. respect to Both
‘the British: Civil Ajr Regulztions and

" présent § 25.149(d), and that the fhrust -

to he: assoema.ted mth recovering. control
following  a sudden. emgine. failure in
§§ 25. F49 (f), and (g) should be the power
.required fox 2 3~degree approach, and the
‘thrust range to be associated, with: majr.

* taindng straight. filght, théereafter should-

~ ke from. minimwm. power to power for
Tewel ﬂlght or ma.xnnum POMWeEE, whs.ch—
ever oegurs firss,

As explained in thae preced.mg dlscus-
‘sion’ of §25.148¢e) (2) . current. § 25,149
ted (L) yses the. words “maximimn. avail-
“aible- takeoff power or. thrust”, The FAA
believes. that,  for Vimer, "the power or
~thrust condition. at: the time of eneine

fatinre: should be the thrust asseciated .

with & go-ardund and theréfore believes
“that maximum available ‘takeoff power
- of thrust should be Preseribed, m.’o‘. %5.149
(-1} ‘sinee. the approsch: climb. require-
Cments ity §25.121 ¢y allow use of avail-

na.ble takeoff power or thrust. Proposed
" § 25.1490) is revised. accordingly.

;i -However, -since there are no perform-
~ahee requirements for a go- around with

<two- engines  inoperative, the FAA be~
-lieves, that the initial. power econdition

. ab the time of failure of the second em-

- glge. i § 25.149(g) for View— should be
thgt for a. &-degree approach with one
" engine inoperative. This .is one of the
_Initial ‘power conditions  prescribed in
proposed £25.14%¢hy. In regard. to the

maximim, power or thrust to be applied-

-after. the seeond. engine is made inoper-
afive, the PAA. believes that the value of
Ve . torbe furnished as informstion to
the pilot. should be based . the.power

or thrust. that provides the maxinum.

perﬁozmanca capability of the airplane
* without. exceeding the powerplant. Himni-
~kations, ie., maximum available takeoff
-powef o thrust af ‘the upper- end of the
' range, and minimum. available power or

thrist. at. the lower end. of the range.

Proposecl §.25,149(g) is rewsed; accord-
mgly, :

: Sinee Vmon will be, determmecx WLth -

max:mum. available takeofl pawer pro-

- posed §25.1494h) is vevised so that. the

- ‘reguirement. of changing the power on

‘thie operating engines afer failure of the
j critigal engme only a.pphes to vMCtu_. .

'RULES AND REGULATIONS

. One cormmentator said that the eriti-
cal weight for Vmos can bé the Towest
weight, when a ‘5-degrée bank angle is

used, and ke ‘therefore recommended that
and - (grédy
be revised to specﬁy the most unfavor- -

proposed = §§ 25. I49 ) ().

able weight i the range of  landing
weights, imstead of the. maximum Sea
tevel Iandmg weight. for any Tesser weight

necessary ' tor show VMcp}. The PAA
agrees that ﬁght“ weight- may be critical
‘for Ve oF VMt but does not believe

that the recommended wording change is

" necessary. The proposal is consistent with

current §25.149¢c) ¢4y, and Heht wefzht

conditions. are consﬁerect‘ under the eur-

rent. rute.,
" Ope commeritator sta:'ted that t]'mepm—
posal requres ‘determiriation of Vmer

and Vwmcr., but does not appear fo re-'

quire that this mforma.ﬁmn be nrade
available to Aight crews or that it be used

in determining the approzch speed. The

commentator recommended that the pro-

_posal Be changed to require thaf Ve

and Vicli- be Meluded i the Afrplane

" Flight Manusl and siso- thet the tanding
-performance requirements i §'95.125 be-
_amended o take sceount. of Ve, The

FAA does not have sufficient information
to ustify changmg the Ianding perform-
ance réquirenents in the manner recom-
mended by-the conmmentator. However,
information: regarding Vmcr and Vme:. .

would be required to be fnrmshed in the -

Airplane Flight Manwal purswant to the

‘provisions. of § 25.1585.68) ¢I¥.

. Fobr a.cominenf related to the clause
“either with zerd yaw or with amn angle
of -bank. of not more than 5 degrees”,
which. is contdined in proposed §§ 25.%¥40
Ce), Z5.T49(EY, and 25 149Cz), see Pro-
posal 6-I3.

The proposal ‘to amend § 25348 i
adopted “with the revasions discussed
above,

‘Proposal 6-42. One commentator
stated that the exception -in propesed
§ 25.177¢b) (2) for the spbeed range from
Vmo/Mmo to VFo/MEC showld  also be
appHcable to.the speed range fromr 1.2

Vs, to Vmo/Mmo. The FAA does not’
_agree. Vo /Mwmo. Is the maximum oper-

afing Lonit speed. Gradual divergénee

‘that is easily recogmzable and controli-

able bsz the pilot is aflowed In the speed
range ahove Vo /Mo becomse it s ex-~
pected. that operation at spéeds above
VoMo will acerr only for brief peri-
ods and that ffght: control demands will
in. general be Bmited to the restoration of
fifght ot speeds below Vio/Mire.
Accordmgl:r,

extended speed and maximum Tanding
gear extended speed has been added for
clarification and conmsteney -with - the
present rule:

' Proposal 6-43. Proposed §25, m 450

Srould require ' that combined Iateral-
directional f“Dtxtch roll”) -osciffations

be. positively damiped, ie., diptinish after

a disturbance, but it does not specify the
degree of . dampmg ©One eommenta,tor

- warning;
. the proposaf to revise
'§25.¥TT(HY I’ adopted as propesed ex-
_cept that a provisiorr for maximum: flap -
‘many modern zirplanes are accepted as

: recommended; that the pmposa]. ‘be: re-
. vised  to " state. tha:t Iateral-directional

oscillations should be damped but that
neufral - damping or mild divergenee
would be-acceptable If it is easily con-
troflable by the pilof. The commentater
said the propesal is .ummecessarily re-
strictive following the tailure of a.stabil-
ity anementation device, since the device

" must be desfgned to meet. § 252Xk ¢e), and

ﬁrat- the damping required sh-.ouid:-.be

Telated to the frequency and amplitude

of the oscillatiom, the pilot tasks, and
environmental effects,. The commentator
alsp said that, if unsatisfactory damping
following - 2 faflure is confined to .an
avoidable fiight area.or configiration and
is comtrullable te: returm the aircrafi toa
satistactory conditien for safe flight, the '
lack of appreciable: positive damping may

be #eceptable. The FAA does: nhot. agree

with, - this . recommiendation. Current

- § 25181 reguires; any shert period oscilla-

tion te be heavily damped, and the pro-
posal ;would - require that combined
laterak-directional oscﬂladalons be posi-
tively damped instead of heavily damped.

‘Fhe chanege recommended by the com-
mentator would increase the pilot's tasks

.and cowld resulf. in an unsafe situation

when operatihg in rough air. Section
25.672(c): already allows degradation of
stability and other Aight characteristics -
after any single failure in a stahmty aug-’

-mentation system if the airplane is safely

controllable and the resulfing stability
characteristics. -allow contmued sa.fe
flight and fanding. -

Anothier commentator recommended
that the proposal should be changed to
raise the lower limit of the speed range’
for positive stability from the stalling
speed to 1.2Vs.. The broposal is the same
as the current rule with respect to the
lower speed Omit. of the speed range for

- Positive stability and the FAA does miot

haye sufficient information at the press
ent. time to justify raising the Idwer
speed limit to 1.2 Vs,,

The proposal to revfse §2518f is
adopted withouf substantive change. -

. Proposal 6—£4. One commaentator: rec-

ommended. that the proposal o amend,
£25.201 “and the . broposal to amend .

§ 25.207 (Proposaf 6-45) be withdrawn
in light of current FAA studies on land-
ing distances which may result in & new

- stalf requirement. Thé FAA does wot

agree Wity this-recommendation because

‘the proposals for §§-25.201 and 25.209

deal with stall demonstration. and stall
_and current. studies for the
anding  distance rules de net inclade
changes to §§ 25.20F or 25:267..
-Another commentdtor stated ﬂ’rat'

having eorrect stalling characteristics

every thouglt these occur before reaching

the angle of attack for maximumny 1ift, amd
suggested that.the phrase “at an angle
of atbtack messurably greater than that
for maximum Yft'" he deleted from pro-
posed § 25.201¢d> (¥, Proposed §25.201
€d) €2y sets forth an exception to the re-
quirements of . proposed §25.20F(dX (L)
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(this would be 2 relaxation of the re-
quirement in current § 25.201(c) (2)
"with respect to those instances in which
the airplane may be considered to be
stalled). The FAA does not believe any
further relaxation would be justified.
.~ One commentator expressed cohcern
that proposed §25.201 might result in
. unwarranted increases. in operational
-speeds and runway length requirements;

~ however, no'explanation of this comment

wag provided, Some operating speeds are
affected by stalling speeds which are
determined under §§ 25.103, 25.203, and

25.201. Proposed 525‘201-_(6) (2) provides
that- for .an airplane demonstrating an -

unmistakable inherent aerodynamic
warning in & particular conflguration of
. & magnitude and severity that is a strong
and effective deterrent to further speed

-reduction, the -airplane may be con- -

sidered stalled when it reaches the speed
at which the effective deterrent is clearly
manifested. {(This exception is present
o In the current rule but is only applicable
to those airplanes demonstrating the re-
quired degree of warning in all required
configurations). The FAA believes that
i is necessary that sn applicant-be al-
. Jowed to limit the sfall demonstiation

to the speed where a strong and effective -

deterrent (such: as severe buffeting) is

. ¢learly manifested because operation of

"the airplaneat any lower airspeed may be
hazardous. Therefore, the FAA believes
that any increase in an operafing air-
speed because a stall demonstration was

Jlimited to the airspeed at which there -

exists an effective deterrent, as provided

‘in proposed §25.201(d} (2), is justified.

I Accordmgly, the. broposal to amend
. 825,201 is: adopted ;as. proposed,. except

that a nonsubstantive .change is made to-

proposed - §25.201(d) (2) to clarify its
intent. The proposal to amend § 25.247 is
adopted without substantive change.
Proposal 6—45. For comments. related
to. the: proposal to- amend §25 207, see
Proposal 6-44,.
Proposal 6-46. Proposed §25 233(&)

would. change the requirements con- .

cerning ground leoping tendency in eross

winds by substituting “25 knots” in’ place

- of “0.2Vs” for the prescribed wind ve-
locity. Several commentators objected to
the use of 25 knots for the required wind
 velocity, stating that .the present re-

quirement corresponds to: about 20 knots .

for most aitplanes, and that standardiz-

ing on a height of 10 meters.above the

surface for airport wind. velocities (see
Proposal 6-32 for § 25.21(f)) would also
increase the required cross wind. eom-
‘ponent (as compared with the presehf
_practice of correcting wind vélecity to a
: height of 50 feet). The FAA agrees that
_ 20 knots would be an appropriate mini-
mum -value for the cross wind compo-
‘nient; however, this would be less severe
-than the present-rule for airplanes with
a stalling spéed (Vs.} greater than 100
knots, Therefore, § 25.233(a) is revised
to replace- “0.2Vs” with “20 knots or 0.2
- Vs., whichever is greater, except that the
-wind velocity need not exceed 25 kniots.”.

One commentator suggested that the

-rule be writien to- allow the use of

RULES AND R sULAY . )

analysls to show acceptable ground han-
dling characteristics for cross wind com-
porients gregter than 20 knots. The FAA

‘does ‘hot ggree: that alalytic methods

are reliable for"this purpose. (See dxs-'
cussion of Proposal 6-47).

Proposal 6-47. Proposed § 25.237(a) (1)

would establish 25 knots'as the minirgum
cross wind combonent for landplanes,
to be demonstrated on dry runways. Sev=
era) comumentators objected to the use
of 25 knots for the reguired minimum
wind velocity. For reasons explained in
the discussion of Proposal 6-46, proposed
§§25:237 (a) and (b) are revised, on-
sistent with §:25.233 as adopted, by re-
placing “35” knots” with “20 knots or
0.2 Vs., whichever is greater, except that
it need not exceed 25 knots.”

-Proposed §25.237(a)(2)" would Tequire
thata safe ‘eross wind component be
established for wet runways, but: would
allow this to. be determined by analysis
in-lieu of dernonstration. Two cominen-

-tators recomimended that the proposal

concerning wet runways:be deleted, since
thére is no definition of “wet,” ahd they
considered the current rules for -cross

wind operation to be adequate for either
wet or dry cdses. Two other commen-
tators doubted the validity of analytic

. methods for "establishing & safe cross

wind  component for wet runways. In
light of the coraments received, and after
further review, the FAA believes that
proposed. § 25.237(a)(2) . is prematux"e
and it is withdrawn.

Proposal 6—48. Two commentators Tee-
ommended that proposed-§ 25.251(ey he
revised to prescribe an acceleration of
+0.1 g, instead of #0.05'g, in defining the
onset of buffet, One of the commentators

stated that this change would ensure a.

level of huffet that would be distinguish-
able under turbulent air conditions. The
commentator stated that contrary to the
explanation in the notice, test pilots have

signified the onset of buffet when the

buffet level at 2 flight station was greater
than 0.1 g, ‘and. that defining buffet

onset in §25.251(e) as +0.05 g would un- -
necessarily limit -the altitude-payload .

capebility - of the airplane. After con-

"sidering the ~comunents. received, and

after further review, the FAA does not
believe it has enough informsation at this
time to specify an acceleration value for

- thie onset of perceptible buffeting which
- would be apblicable to all airplanes, Ac-

cordmgly, the proposalis withdrawn. .
Pronosal ‘6—49, Proposed new § 25.255
would establish requirements-for ma-
neuvering and dive recovery characteris-
tics with the airplane ‘out of trim by the
amount resulting from a three-second

‘movement of the pnmary “longitudinal

trim system at its normal rate with no
aerodynamic load, or the maximum mis-
trim thet can be sustained by the auto-

" pilot while maintaining level fiight in the

high-steed eruising condition, whichever
i§ greater. One commeritator said:that
the requirement would appear not to-ap-
ply o' a manual t.nm system, and that

" this should be made clear, The intent of -
-the proposal is'to prov1de a basm maneun-
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vering stahxhty and dlve recovery ‘re=
quirement regardless of the type of trim
system used inh the airplane:

. "Po'make this intent clear, the ﬁrst sen-
tence of the lead-in of proposed § 25.255.
is rev1sed by inserting. the parenthetic
“(or an eguivalent degres of trim for
airplanes that do not have 8 power oper-
ated trim system)”, In addition, current
§ 25.655(b) Tequires that if an a.dJusta;ble
stabilizer is used, it must have stops that
will limit the rafge of travel to the maxi-
waum, Tor which the airplane is shown 1o
meet the trim’ requirements of §25. 161.
Therefore, . the first sentence of ‘the lead-
in of proposed § 25.255 is also revised by
inserting an exception fridicating that _
the trim movement need not exceed the
range established by stobs In the trim
system,  including ~ those ' required by
§ 25.655(h) for adjustable-stabilizers. It
should be nobed that the word “primary”
in the first sentence of. the lead-in of
proposed § 25.255 is being deleted since
its usage in this context is inappropriste.
The same commentator also said.that he -

'does not understand the phrase relating -

to the autopilot, but believes there:is. a-
need for an dnalysis to show whether
greater mistrim can result from auto-
pilot ‘or- other system malfunction, or
from. normal: autopilot functioning such
as when flving on altitude hold through-
updirafts. The phiase in the proposal re-
lating to autopilots is intended to prwide
for circumstances in which the frim sys- -

‘ter is actuated, either by a runaway or

by the pilot, while the autopilof. is en-"
gaged, and the autopilot is then disen-
gaged when the degree of mistrim, re&ches
the point where the aufopilot can no-
longer hold level flight. The PAA. believes
that this is an appropriate test crit-enon
In addition, it should be noted that auto-
pilot malfunctions are covered u.nder K
§ 25.1329,

One'. commentator recommended that i
the proposed wording “at its-normal rate,

“with no aerodvnamic load” in-the lead= -

in-of proposed § 25.255 be replaced by “af,
the rate existivig for the specified fight
condition.” The 'FAA agrees.that where
the irim sysfem is designed to vary-the .
rate of trim movement according to. the -

" fight condition (e.g., as a function of -

the dvnamic pressure),.this variation
may be taken into account; however, the
effects of aercdynamis: loads on: trim

‘movement may vary i a ¢complex man-

ner; €.g., with center of gravity, alrspeed .
and. system friction. As stated in the
notice, the proposal is intended to sim-
ulate ‘4 typical . out-cf-trim condltion
The FAA believes: that the requzrement -
should ‘be specified so. that ‘the requiréd’
trim change can. be determined by &
relatively simple and uniform procedure.
Accordingly, §25.255 as adcpted is re-
vised :to .specify a three-second move-

ment of the trim system at the normal =

rate for the particular flight conchtmn
with no aerodynamic load.

One commentator recommended that, .
§25.255(a) be changed to read: *The.
slope of the stick force vs. g (curve) for
load factors hefween -—lg‘ .a.nd +-2.5g
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must be-positive at speeds. vp to Vre/Mrc
or mural warning (speed) except: that a
‘fattening” of the sfick force gradient
ox & reduetion in stick force is permissible

i it does not result in the tendency to
asva:control Lesser- aceeleration. valites

rmay be used at altitudes where buffet.

envelopes are established in accordance

. with §25.251(e).” The FAA disagrees

“with: “the recommendation. =~ Current
§:25.253¢b}. already allows Mre to be the
same as-the Mach numher at whieh
- effective speed warning occurs for alti-
tudes where Mach. number is. the limit-
ing facter. At lower altitudes where ain-
speed is the Hmiting factor, Vre undetr
-§.25.253.6b) must. be. higher thanh: the
aural warning speed ‘under § 25. 1303
(e> (1), Recoveries from severe upsets or
| evasive: m.aneuvers are likely fo be made
- in this- altifude range at'speeds above the
aural. warning “speéed. Therefore, the
-FAA believes thai the proposed require-
.ment should” be et at ‘speeds up -to
Vec/Mre. Tn addition. to minfmize the
poessibilify - of over-control and over-
stressing the- afrblane  structure,  the
FAA believes that a reduction’ in st:ck

foree (negative slope of the stick force
per g -curve} should not be allowed at .

Speeds up to-Vee/Mic. However; it should
Be noted that faftening of the stick force
gradient. ‘'would be allowed, under the
pronosa.l' as long as the srope s positive.

. The changes to proposed § 25.255%a)
recommended by this comimentator fi-~
-clude deleting the proposed requirement
for the speed ramge between Vrc/Mrc
and.. VoE/Mpr (the demonstrated Right
dive speed). For this speed range, the
- proposal states thaf there may- not be
reversal of the primary Tengitidinal con-
trol force. Speeds above Vro/Mrc have
Been reached: during recovery from TP~

" gets in severe turbulence, The FAAL be-

Heves that reversal of the direction of

: the control force. (as shown on the stick

- force per. g diagram} should not he al-
> lowed at speeds up to. WF/’M‘DF becanse
force reversal on the primery eontrol
cauld be confusing to the pilots and con-

[ tribufe to Razardous: mrer-controf i se-

vere turbulence.

Proposed. § 25.255(a) provrdes tha.t ac-
.celeration: valies less- than those. .pre-
seribed may be used af ‘aTtifudes’ and

speeds where buffet envélopes are estab-

Lished I aceordance with §25.25I¢e).
“One commentator objécted to this pro-
~visiory and-sugsested that. the proposal
.Be revised to state that, at speeds up to
_ ¥'Ec/Mgc, the sfick force curve must have
a..positive slope, and at’ speeds up to
Vipr/ Mor there may not. be & reversal of
the primary I[ongitudinal, controt force

- ot normal accelération. values between -

—1 g and the Iesser of 2.5.g and a normal
acceleration corresponclmg’, in the par-
tieular: cireumstanees. of weight, altitude,

. -and afr speed o Mach number, to buffet-

ing’ or other phetomena, of such intén-
sity as to be a.strong deterrent to further

" . application of primary Iongitudinal con-

~-trol'force. The PAA does not believe-that
the bufieting criteriz suggested by the
commentator would be apprapriate, sipeeé
severe bufeting. could mask. the nornral
stick force gradiént characteristics.

"RULES AND ‘REGULATI;ONS
Another commentator suggested that

the propbsal be revised fo stafe that .

‘where buffet envelopes are established
in accordance with § 25.251¢e?, the cor-
responding Iesser aceeleration vaIu:es may
be used,” The FAA disagrees wittt the
recommendation, The suggested wording

would indicate that the. fequirentent for’

posmme maneuvering . stability Cstick
forée per g is imited ta the Yoad Iactors
within the buffet onset énvelopes €i.e,
perceptible buﬂ'etmg) defermined under
§ 25.25L(&) . However, § 25. 251(e) also re-

quires that, probable frigdvertent excur-’

sions bBeyond the Boundaries of the buffet
onset envelopes may not result. fir unsafe

conditionis. The FAA believes that posic

tive’ maneuvering stability should be re-
quired for inadvertent excursions beyond

-the buffet onset boundaries, since s pilot

is. likely to.exceed these boundaries m
recovering. frone an upset,

‘Accordingly, §25255 is clarified by
deletmg the. specific.’ accel“era.tmn (g¥
values and exception clause in. para-
graph (aj, and by setfing forth a re-
vised. exceptmn clause I a paragraph
ter which states that thie accelerations
need not exceed the maneuvering load
factors. associated with probable inad-
vertent ‘excuzsions. beyond. the Bound-
aries of ‘the - buffet. onsef. envelopes

determined under § 25251(e¥. For con- .

sistericy with - the structural strength
requirements, § 25.255¢e) as adopted also
states that the ‘dsccelerations need not
exceed the limit maneuvering Ioad fac-
tors. prescrl.bed. in §§ 25 .333(by and 25.-

33T

In addﬂsmn the ot.her paragraphs of

proposed § 25.255 have been restructured

and redesignated for clarify. The second
senfence of proposed § 252550 would

" provide for the use of longitudinal trim

o assist, . producing the reguired .5
g-for recovery. One commentator sug-

gesfed that: a clause be Mserted to re--

quiré - that it Be possible to 'produce
at Ieast 1.2 ¢ without use 6f the Tongi-
fudinal trim system and withont ex-

ceeding & Iongitudinal. control force -

of 125 Ibs. The FAA belitves that the

recommended change is-unnecessary be- -
-¢alse proposed §25.255(d)y already pro-

vides that Iongitudinal frim. cam onIy be

used to assit in producing 1.5 g if it

meets cerfain requirements. i
Propased: § 25.255(d) requires tha,t 1f

. the longitudinal £rim s used to-assist in
. the dive recovery, it must be shown that
the frim can be actuated in {he nose up

direction with the primary surface Ce.g.,
elevators) Ioa.ded to produce the least of

the “nose' up confrol forces speeified in

paragraphs (dY (I}, & (2}, and (dY€3).
QOnie eommenta.tor recommended’ that

ptoposed paragraph ¢d) (1) be deleted =

and that paragraph (d)¢2¥ be changed
o “125 pounds.™ The FAA does not agree.

In an upset, the inftial attempt at recov-
ery is Iikely to be made with the primary
pitch. control, and -on some girplane
desigrs the airloads on the horizontal tail

surfaces tend fo prevent movement of -
the trim system. af high speeds The
.cha.nge recpmmended by the comrnenta- _

tor a.ssumes, in eﬁ‘ect that the pilots will

- ing™

actuate the trim in time to obtain recov- )
ery before they apply mere tham 125
pounds o the primaty control. This may
not be o vald dssumpiion m evxtreme‘
upset conditions.

. ‘One dommentgtor stated tha.t 1t Isnn-

‘practlca'b!e to ‘derronstrate 1.5g;, and .

less than g, af Vor/Mbr in o fiight test
without exceeding Vor/Mor, and that
some aleviation . should be provided
$o cover this. Proposed § 25.255¢d), which.
states that it must be pessible from an
overspeed condition et Vor/Mbpe to- pro-
duce-at Jeast . 5 g {or recovery by apply- .
ing not more than ¥25 powrds of éontrol
force, would only reguire that the fest be
started at Vor/Mor. With regard to ac-
celerdtions fess than 1 g, the cormmenta-
for has spparently misinterpreted the
requirement of proposed § 25.255¢f), The
intent of the requiremient i preposed

F25.255(f) Is that the entry speeds for

flight. test investigations at acceleration
values Tess than I.g should be Hmited fo-
thé extent necessary to sccomplish & re-
covery without exceeding Vor/Mpr. To
cIanfy this intent, proposed § 25.255(f)
is revised arrd mco*rpcrated mto & :95.255
ter. ¥

Arnother commentatm‘ recommended
cértainy changes i the arrangement of -
pursgraphs i § 25.255 along with ether -
changes’ already discussed above. The
FAA believes, however, that the para- -
graphs of proposed § '25.955, as revised,
dre it the most ap‘propnate order- i’or :
clarity.

one commentator stated thrat proposed

'§ 25,255 strould be chianged to e consist-

ent, wrth the manmer in whick the out-of-

trimi special conditionr has been applied .
Jn certification -fests since 1965, The

wording of the special-conditions for var-
fous atrplanes, and of refated regulations .
‘3 25251 and ‘25253, has cha:nged’ be~
tween: 1965 and the present titrre: “The
proposal in the notice IS based on the

‘wording of recent special conditions,

Proposal 6=50. Proposed: § 25.703 wotrld :
require a takeoff warning;system to warn
the pilots du:rmg' the initial portionr of

‘the takeoff roll if the atrplane isin a con-

fignrations that would prevent successful
commpletion of the takeoff €ne commen-
tator recommended that the proposed

__reqmrement for Both aural and: visual

warnihgs Be changed to Yequire either
an suraf or visual wamnfrig. Another

“conmmentator-questioned the desirability

of a visual warning, pa:rtrcula;rly at night,
citing the time that may be ‘Tost in
searching for a visual warnihg, The FAA

“‘agrees with the latter comment: Accord-
ingly, the requirement for an aural

warning is retained and the requirement
for a visual warting i§ withdrawn. -
One rommentator recommended ths.t.
the Words_ “including any of the follow-
‘(configurations) - "in  proposed
§25.103(a) be chariged. fo “consisting of
the following” (configurations), The FAA
does not agree since a partfcular. air-
plane desigh may Mcorporate some other
variable geormetry device that would not .
allow a safe takecf when, m fthe WEOLE

_posifion.

The same. commsntator stated that
proposed § 25.703(¢), which would re-
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guire that ‘the means used to activate
the system function properly-throughout
the ranges of takeofl ‘weights, altitudes,
and temperatures for which- certification
- is reguested, is superfiuous and.should
be deleted. The FAA believes that this
.- paragraph should be retained to clearly
define the scope of the requirements. -
. This commentator also recommended
fdeletlon of proposed § 25.703(d) . which
would - requ;re that the system be
designed to provide reliable sensing of
- an unsafe position of each critical aero-
~dynamic surface. 'The
" stated that such a system would be un-
-workable, over-sophisticated, and could

degrade flight safety through numerous’

nuisance warnings. Hé pointed out that

critical aerodynamic:surfaces would in-'

clude ‘ailerons, rudder, and spoilers, and
that “proper” position of-such surfaces
during takeoff would be affected by cross
winds, engine failure, etc. The: FAA
" agrees that the requirements in proposed
§25.703(d) could result in a warning
system so complex: that its effectiveness
may ‘be impaired. Proposed: paragraph
(d) is therefore withdrawn, )
In regard to proposed § 25.703(b), one
‘commentator reconimended that consxd-
eration be given to. a& system cutoff at

some _mgmﬁcant airspeed, e.g., 100 knots..
It was stated that any 'vali'd ‘'warning’

would probably have sounded by the time
‘that speed is reached and the eutoff
would -preelude unwarranted aborts due
to warning system malfunction at high
speeds. Proposed § 25.703(b}. would re-
guire the warnihg to continue until the
configuration is changed to allow a safe
_takeoff, the takeofl roll is terminated, or
- the warning is manually deactivated by
. the pilot. The FAA agrees’that a system

" cutoft at high speeds should be per-~

mitted, but believes that the cutoff should
not be set below the V, speed, since the

fakeoff can be rejected within the estab-

lished accelerate-stop distance from ahy
.speed up to V.. Since the next speed
above V, that can be sensed by a simple
meahs is Vr (e.g., by nose gear switches),

the FAA believes th‘at deactivation of the-

‘takeoff warning ‘system should be al-
lowed when ‘the airplane is rotated for
takeoff. Proposed- § 25 703 is rev1sed ac-
~goxrdingly.

With respect to the. requirement 1n'

. proposed § 25.703 (k) that the warning
must continue until the takeoff roll is ter-
minated the intention of the proposal
-Wés not to require that the warning must
continue until: the airplane is brought to

a full stop, but that it must continue

‘until action is taken by the pilot to ter-
minate the takeoff roll, for example by
closing all throttles. Proposed §25 703
{b).is revised accordingly.”

. - Another commentator obJected o’ the
proposal, stating that the warning sys-
‘tem - would  eliminate reliance on the

checklist and induce more hazards than’
(it is designied to eliminate. The FAA does

not agree that the warning system would
" eliminate reliance on_ the ‘chécklist: in-
- stead it would serve as a back-up for the
checklist, particularly in-unusual situa-

tions, ‘e.g., where the checklist is inter~
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rupted or. the takeoff is: delayed,. The

commentator stated that the additional -

aural warning system would add to the
problem of cockpit confusion eaused by
the multitude of aural warning require-
ments. The FAA does hot agree since the
takeoff warning would oceur during the

initial portion of the takeoff roll and"
therefore should not be confused with-

flight over-speed warning, stall warning,
or landing gear warning during approach.
The commentator added that it is doubt-
ful if a reliaple, practxcal safe system can
much less for a cost that
would approximate the possible benefits,
The FAA does not agree since such sys-
tems have been developed and used oh
relatively complex airplanes. The warn-

-ing systems can.: be simpler on airplanes

having fewer or less critical varigble ge-
ometry devices.
One commentator recommended that

' consideration be given to including-unre-
leased brakes in the takeoff warning sys-.

tem in view of the serious cohsequences
of failing ‘to release brakes fully before
takeoff. The FAA does not now have
sufficient information to justify adopt-

ing the suggestmn ma.de by thls com-—

mentator.

The’ proposed new §25 703 is adopted
with the revisions discussed above and a
nonsubstantive revision for clarity.

Propopsal 6-~51. One commentator sug-
gested the use. of the word “suspended”
rather than- “silenced”
§ 25.7204{e) (3, The FAA agrees with this

suggestion, sinece it would result in con- -
sistericy of wording between this section -

and proposed ' §23.729(f)(1). Section
25 729(e) (3) is rewsed accordingly.

“'Proposal 6-52.-For comments related
to the proposal to revise § 25:1043 (b) see
Proposal §-23.

Proposal 6-53. No unfavorable com-
ments were received on the proposal to
revise § 25.1501, Accordingly, the proposal
is adopted without substantive change.

'Proposal 6-54. For:comments related to
the proposal to revise §256.1521 (e), see
Proposal 6-23.°

Proposdils 6-55 omd 2-96: One commen-
tator . recommended - that
§:25. 1581 (a) 2), Whmh would require

that the A1rpla.ne Flight Manual con-

tain “Other information necessary for

proposed requ1rement would: be -far too
broad, and could include all informa-
tlon now provided in the crew operating

~manual. The FAA agrees that the pro-

posed wordmg may bhe too “broad, but

does not agree that all- requlrements for -
additional infortation should be ‘elimi-.

nated.-Section 25.1581(a) (2) as adopted
rejuires other information that is nec-
essary for safe operatmn ‘heécause of de-

" sign,’ operatmg, or handling character-.

istics. This wordmg is the same as cur-' "
- §§ 2713534 ‘and 29.1353(c) (5) on the

rent § 25.1581{(cy,
“unusual”
statedznnotme

~The game, commentator also recom-
mended deletion. of proposed § 25.1581

except that theé word

(b)Y, which would require that each part

of the manual contammg required in-

formatlon he approved segrega.ted 1den- .

-

i proposed

‘proposed -

;7 be deleted. He stated that the,

is deleted for the reasons
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tified, and clearly distinguished from ..
each unapproved. part of the manual.
ThHe commeritator stated that he is not

. aware of any unapproved sections of the

Airplane Flight Manual, and that the
proposal implies & crew manual with the
FAA - limitation . data. so marked. The
FAA does mot agree with the recom=
mended deletion of this requirement. The'
proposed paragraph is the same as cur-
rent § 25.1581(b);, . and ‘is intended fto’
COVer cases where the apbplicant desires

“to include-information in the manual

that is not required by the FAA.

Proposal 6-55 to amend § 25.1581 I8

adopted with the rev1s1ons discussed
above.

The. d1Spos1t10n of Proposal a2 96
which proposed to.add a new '§25.1581

{d) "(Notice 75-10)" was deferred. so that

it could be considered in ¢onnection with
Proposal 6-55. No unfavorable comurients
were received on Proposal 2-96: and . the
proposal to add a new §25:1581(d)..is
adopted without substantive change.-

‘Proposel 6-56, For comments related
to the proposal to amend §25.1583, see
Proposal 6-23..

Proposals 6-57 and .2-87. No unfavor—

“able comments were received on the pro-~

posal to amend §25.1585, Accordingly,
the proposal is edopted mthout substan-
tive change. -
Disposition of Proposal 2-87 to amend
§25.1353 (Notice 75-10). was deferred 850
that it could be considered in connection

‘with Proposal 6-57. Proposals 2-39, .

131, and 2-186.to amend §§ 23.1353, 27.-
1353,'.and 29.1353, respectively . (Notice -
75-10), ‘are - substantively identiecal-to

: 'Proposel 2-87T and all of. these proposals

are discussed helow.

Commentators suggested that pro- :
posed §§ 25.1353(c) (5) and 29.1353(¢) (5)
be revised by addihg. the word: “or’* be~
tween paragraphs (c) (5) (i) and. (€¥(5)

“{H) to allow an alternative design. The
comimentators m:smterpreted the pro-
-posal. - The sections as adopted provide®

for three: alternatives with -an “or”"

. understood between paragraphs” (c)_'('5)
(i) and “(¢) (5 (ifi) and.with.an “or”

understood between paragraphs (c) (5)
(ir and (¢) (5)(il).
. One. commentator suggested ‘that the

proposals should be broadened to include
‘nickel cadmium  battery-
‘other than those capable of being used.

to start an engine. or an auxiliary. power

unit. The proposals apply only to-nickel B

cadmium hatteties that are subject to &

“rapid - drain  because’ they: aré” used to

start an engine or auxiliary power umt

The PAA does not hiave enotigh: mforma- o

tion- to.indicate that in other installa- -
tionis the drain on nickel cadmium bat-
teries is suﬁioiently rapid to require com-
pliance: ‘with the proposed provisions..
One commentator objected to: proposed

basis that the requirement- should.be.
limited to nickel cadmium “batteries
other than 20-cell batteries, arid to-only
certain; battery. locations. The.commen-.

.tator also stated that the reqmrement

for helicopters should be different from,

-that for afrplanes’since. hehcopters are o

1nsta11at10ns o
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- ‘able to exeeuﬁe an emergency - landing
- omich quicker fhan airplanes. The FAA
- has insufficfent infprmation at the pres-
ent time fo warrang any of the distinc-

- tionssuggested by the commentator.
The FAA beliéves that the requirement

‘in proposed § 26.1353(c) (5) corcerning

opefating procedures in  the Afrplane
- Flight Manual should be transferred to
-5 25.1585(a), since that section pertains
_.to operafang procedures. The proposgl
for §25.1353(c) (5} iz revised and § 25.-
1585(a) . amended accordingly, The re-
~mainder of proposed ‘§ 25,1353(c) (5) is
. redesignated. §25.1353(¢) (6) in. view of
. the adoption of a new §25.1353(¢) (5) in
Amendment No. 5. The same revisions
are also made to proposed §§ 23.1353(f),
27 X353 ¢, and. 29,1353 (c) (5), desmnated
"as§8 23.1853(gy, 27.1353(g)’, and 29.1353
(&) (6Y, respectively, and fo" §§23 1585
27 1585 and 29.1585.
Proposals
C§¥ 251587 (c¥(B) and: ) (6), which
would add requirements. for mformation
‘on: the vertical distance for fransition
to approach c¢limb determined under
.'propo;.ed §25.121(e) (Proposal’ 6-38),
. and ox the en route net fight path data

-determined wnder proposed §25.123

(Proposal 6-39); gre withdrawn in view

“of:the w.ﬂ:hdra.war of Proposa.ls 6—-38 and .

6-—33.

©" ‘Disposition. of Proposa.l" 2—98 to" revise
. §25.1587 (Notice 75-10) was deferred so
-that it could be considered in connec-

tion with Proposal 6-58. No unfavorable
_camments were received an ' Proposal,
- 2:98" and it is adopted as prdposed ex-

cept that the reference in - proposed

§25:1587(b) (4) to §.25.101¢c) is changed

" 'to-reference §§.25.101 (F), (gY, and. (R,
Current. § 25.1587(e) (3), on whmh pro-.

eposed §.25.1587¢h) (4) - is  based,  was
‘atjopted as part of the’ recodmﬁcatmn of
Part 4b of the Civil Alr Regulations,

: “ effective February I, 1965 (29 FR 18289),-
# Bpecifically, §25.158T replaced §4b.743°

“of tHe:CARS and § 4T.T43 of Special Civil
© - Air Regulation 422B.. Section -4T.743¢cY,
' which was yeplaced By §25.1587¢cY 3y,
referenced. §4T.111(c) and -the require-
ments of §4T.111(e). are now confaned
CiE §§ 28101 ¢, (2), and (A), not § 25.-
_¥01(cy ‘a5 the nurrent rule indicates. The
pirpasé of the “recodification program
‘ ‘was smlply to.clarify the regulations. No
- substantive changes, other than relaxa-
tory ones. that were .completely noncon-
_ troversial, were intended.. The FAA be-
-, lieves, that the change being made is 3
" ‘nonsubstantive “editorial  change since
§25.1587() (3 has beey, | corisistently

o mterpret.ed in aeccordarice with the rule
as originaly set forth in § 4T.743(cY of -

Speclar Civil Air Regulation 423B.'
Proposal 6-59. For cormments related to
‘the .proposal to amend §27.25(h), see

‘Proposal 6-5. The proposal fo amend

T 2T.25(0) Is adopted \mthout substa,nti‘ve
© change: .

Proposal. 6-60. For comments reIa:ted '

- fo the proposal to amend §27 29, see
Proposal §-5..

) Proposal. 6~61. Propcrsed new §§27.33
te) amd 25.33¢e) . ¢Proposal ¢~7T would

"’requn-e a main rotor ow-speed warm-

ing for eath single éngine - heljcopter

6=58. and 2-98. Proposed
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and each multiengine helicopter that
does not have an approved device that

automatically increases vower on the
-operating engines when one engine fafls.

Several ecommentators stated that op-
erating . experience. -does not indicate

the need for = main rofor low-speed .

warning and that the mstruments fur-
nished the pilot are adeguate to monitor
rotor rp.m. safely. One of fhese ¢om-
mentators also stated that it the warn-
ing is set high enough to be effective,

fhe pilot will rely on it in Hew of moni-

toring rotor rpm. as he showld  and
that the warning will activate during
Tow rp.am. fransients which arfe entirely’
sefe and this may cause pilot action

- that is unsafe. The commentator stated

that since-the Natiomsl ‘Framsportation
Safety  Board NISBY has recom-
mended an engine failure ‘warning de-
vice on all furbine engires, this proposal
should be withdrawn or deferred untit
action has been taken on the NTSHB rec-
ommzenhdations. The FAA does not agree.
I regard to the comments concerming
monitoring of  instruments and rotor
rpha by the pilok it should be noted
that one of the main reasons for provid-
ing rotor low-speed warning is to assist
the pilot. in nraintaining safe rotor speed
after an- engine failure when his atten-
tmn is- directed to flight pathk centrol
and emergency proecedures, With re-

speet. to activation of the: warning dur-.
[ing low-rotor r.pum. transients, the FAA
‘believes that. the warning. can -be set

to avoid nuisance warnings in normal

manenvers and stil meet the require- .

ments of this section. The NTSB Release
for Safety -Recommendabions 'A-75-72
and 78, issued September 2, 1975, rec-

ommiended  that Parts 271 and 29 be

amended “to require that all . furbine
engine-powered helicopters: be equipped
with. 2 prominent. éngine-out visual
warking systemr and an sural warning
systerr which ¢an be heard with or with-
ottt the use of o héadset. The FAA be-
lieves, as stated in its responhse to the
NTSB.. that the proposed requirement
for rotor low-speed warhing is more de-
sirable tham  an engine»out warning
since 8 rétor low-speed warnimg would
warn the pilot of an unsafe low rotor
speed due to any cause, including . en-
gine faflure, and will continue the warn-
ing fanction durmg pawer-ofi .descent
and landing”

One eommentator noted that’ the FAA
has impesed special conditiens requir-

ing encine-ouf Warmngs, on: certain tur--

hine engine-powered. -helicopters, and

stated that engine-out warnings should

net be required in addition fo retor low-

speed warning. The FAA does not be- .
lieve it will be necessary to issue a spe-.
_cial condition requiritig fnstallation- of

an engine-ouf warning on - those heli-
copters with o rofor Jow-speed warning.

- . One: commentator objected to the de--

letion cof " §§ 27.33(H).(3)» and. 29.33(b
(€3)y.Current. §§ 27.33 (h) (1), (b) (2, and
(B (3) (and §§.29.33 (b¥ (1), (B} (2¥, o)
(3¥) provide, for. all rotorcra.ft three
altemanwe methods. for showing .that
main ‘rotor speeds,  substantially - less
than, the minimum approved main rotor

‘planes:

speed will not oceur ﬁnder any  sus-

-tained Right condition with power om.
One of the aslternatives, paragraph (b -

€2x, ig. to provide adeguate meahns to
warn the pilot of unsafé main rofor
speeds, but the broposal would delete
this paragraph, thus requiring all rotor-
craft to comply with paragraph (B) (L)
or (b)»(2¥. This was not the intent of

the proposal. Accordingly. §§27.33(b)

£3) and 29.33(b*(3) are retained. In ad-
dition, for clarifieation, the lead-in of
§% 27.833(b) and 28.33(b}» are revised &0

that they are only applicable to rotor--

eraft. that are not reguired to have.a

main  rotor low-speed: warning under

§ 27.33(e) or-§ 20.33¢e}, respectively.
Proposal 6-82. Two- commentators ob-

ected to the proposals-for §§ 27.45 and

2845, stating that the basis for humidity

“levels has not been: determined and

varies between engmeﬁ These com-

mentators further stated. that there is -

no industéy agreement on the effect of
hapmidity on power or that humidity-has
a sighificant effect on power. The effects
‘of humidity on the power of reciprocat-
ing engines are well understood. and

are generslly the same between engine .

types. Fhie effects of humidity on.the
power or thrust of turbine engines may

differ between engine types. The pro-

posal, however, establishes a reference

“hymidity  structure for the develop-
ment. of rotarcraft. performance data. It

does. not-prejudge the nature of the cor-

rections, if any, which may be required.

Each turbine engine must be evaluated

‘to determine the effect of humidity on

thrust or power,, and, where rotorcraft

performance Is. affected, it must be basgd o

on the humidity reference condition.
One commentator objected to the pro-

‘posals on -the basis that the humidity

referenge for furbine engine-powered
rotorcraft. may net be representative of
averaze humidity conditions.encountered
jn service, No- safefy problem hasg been
identified with the use of the proposed
humidity reference in the type certifi-
cation of transpori catégory airplames,

"and the reference is considered equally

valid for the type cert1ﬁcat10n of rotm:—
cra.ft,

-One commen{;ator q_uestmned’ why a.

rec1procatmg engine- powered‘ rotoreraft

would: be required to use 4 hurmidity cor-
rection different. from. thai for turbine-

‘engine-bowered rotoreraft. The hum:chisy

" eorrection proposed: for reciprocating err-.

gine-powered rotoreraft is similar o the
currént ‘reguiremients for recmmcatmg
engine-powered - tranisport. category ‘air-
and the  proposed . humidity
correction’ for tarbine engme—powered
rotoreraft is similar to the current re-
quirements for turbine engihe-povered
transport category airplanes, and- the
requirements for transport category air-
planes -have been administered without
difficulty. In addition, the humidity cor~
rection reguirements for turbine engine-

powered rotorcraft are based on the faet

' that the. power or thrumst of- turbine

-engines d1m1ms_hes significantly as the
ambient: atmospheric temperature is in-

"creased Power or thrust vanatxons re-.

lated to hum1d1ty could therefore ha.ve
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an adverse effect upon safety at tempera.-
tures above standard, :
‘The proposal to tevise § 27. 45 and the
proposal to amend §29.45 are- adopted
without substantive change.
Proposals 6-63 and 2-100. Under pro-
--posed § 27.65(b) (2), if the never-exceed

_speed Vg is less tha.n the best rate-of-

“elimb sbeed Vy atiany altitude within the
-range for which certification is requested,
the steady rate of climb must be deter-~
mined. over. the entire range of weights,
temperaturés, and altitudes for “which
certification is requested. One commen-
tator recommended that the-rate of climh -
information be. required only for the
rangée of altitudes where Vxg'is less than
Vx, instead. of the entire range .of al-
- titudes. The FAA disagrees. The climb
performance and speed of a helicopter
may change significantly below, as well

" as-above, the altitude at whiech Ve is less

"than Vy. However, after further review,
the FAA believes that it is only necessary
that climb data be determined over the
range of altitudes from 2,000 feet below

- the altitude at which Ve is equal to Vy
‘up to the maximum altitude for which

certification is requested. The proposal to.

- amend § 27.65 is revised accordingly.

In addition; proposed § 27.65(b)(2) (1)
is revised fo allow the rate-of-climb to

" be determined at the climb speed selected

by the applicant {(instéad of the most:
favorable climb speed) at or helow Vnz:
The FAA believes that the proposed pata-
graph (b) @) (1) would impose an un-
necessary burden on the applicant and
“result in complex operating information,
since the most favorable climb speed may

be a function of several variables.

Disposition of Proposal 2-100 to amend
-.§.27.65(a) (2) (Notice 75-10) was de-
- ferred so that it could be considered in
connection ‘with Proposal §-63. No' un-
favorable comments were received on the
proposal to amend § 27.65¢a) (2). Accord-
ingly, the proposal is adopted wn:houl;
substa.nt!ve change .

-Proposal . 6-64. - Proposed § 27. 67 (e).

- would require the determination of the

one-engine-moperatwe steady rate of
climb with maximuim continuous power
on the operating engines, and (for heli-
copters for which certification for the
use of 30-minute power is requested) at
30-minute power. One commentator said
thati there is no need to show the elimb
performance data for-both the maximum
continuous and -30-minute power levels
“and, therefore, the word “and” preceding
the parenthetical expression should .be
-changed to “or”. The FAA does not'agree,
“Even though an applicant may. request

ccertification for -the .use of 30-minute

power, climb performance data for maxi-
mum continuous power should be. fur-
nished to the pilot for use in operations-
that may require more than 30 minutes
to reach a safe landing area after failure-

-of one engine, e.g., qver-‘water operations.

. Aecordingly,"§ 27.67(¢)  is adopted -with-
out substantive change.

Proposal 6-65, No unfavorable com-
ments were received’ ‘on. the proposal to
revise § 27.75(a) (2} (ii). Accordingly, the
" proposal is adopted without substantwe

change.
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Proposal 666, No u.nfavora.ble ‘eom-
.ments were rece1ved on the. proposal to.
amend §27.143." Accordingly, the pro-"

posal is adopted thhout substantwe
change.

Proposal 667, No unfavorable com-
-mepts Were received on’ the proposal to’

) - Accordingly, the pro-

. Proposal 6-23.

In addition, a noneubstantlve ed1tone.1"'
change’is being made to the lead-in of.

§27.1043(a) 1o reference ¥ 2'? 1041 (b)_

‘Proposal 6-69. No unfa.vorable com

ments werevrecelved ofi the . proposa.l to-

revise § 27.1501," Accordmgly: the prow
posal is adopted mthout substant:ve
change i

Proposals 6-70 and 2—135 stposit

of Proposal 2-135 t0 amend § 27.1545-
* (Notice 75-10) was deferred so it could.
_be considered in conmnection with-Pro-

posal 6-70 to amend §.27.1505. No. un-

favorable commeni was received on Pro<™
posal 2-133. Accordmgly, the proposai-
JIsadopted without substantive change.
Proposed §§ 27.1505(c) ‘and 29.1505(c) -
(Proposals 6-70 ahd.6-84, respectwely) .

would allow  the *establishment of a
never exceed speed, Vme (power-off),

.that is less than Ve with power on, if |
Vug (power-off} is not less than a speed.

midway between the power-on Vye and

-the speed for maximum range in auto-

rotation at maximum weight. One com-

. mentator recommended that “Vy.or the
climb speed selected by the applicant "
in demonstratlng compliance with- the
“elimb requirements” be inserted in pro- .

posed § 27.1505(¢). in place of the speed
for maximum ‘range' in autorotation.
The commentator stated that since de-
termination of the speed for maximum
range .in autorotation is”not presently
required, the substitution of- the clirhb
.speed (which Is- determined under the
climb requirements in’ §§ 2'7.65 or 27.67)
would accomplish the intent of placing a
lower. limit on Vxe (power-off) without
unnecessary - additional demonstration
Tequirements.

After further cons1der9.t1on, the FAA
believes that the speed used in determin-
ing climb performance (one-engine-in-

operative c¢climb ‘performance, if -appli--

cable) should be used in-establishing a
Vue (power-off) for both Part 27 and 29

helicopters, . instead -of" the speed for

maximum range in autorotation at maxi-

mum weight. Thé speed midway between -

power-on Vye and the appropriate ¢limb

speed is expected.-to be high enough to
provide the pilot with:an adequate range

of speeds -and glide angles during.auto-

rotation. In addition, the determination-

of Vwg (power-off) will be based on in-
formation already required to be fur-

. hished by the applicant. which would not
be the: case if the speed for maximum.
" range. in autorotation were prescribed

since it is oniy. required to be determinéed

. for certain Part 29 Category B helicop- .

fers. The proposals to amend §§ 27.1505

"and 29.1505 are revised accordingly.

"'propusal is adopted:

thout substantlve o

- ment of_§.27.1545, see Proposals 670
‘and2-138.3 0

_ : ments related .
to the proposal to ,v1se § 2'7 1043(b> see

(a¥(2)is. revised in accordance with the -
2

2315"

Pro;:osal 6-71. For comments related to
the. proposal to- add a new §27. 1521(f)
see Proposal 6-23.

Proposal..6-72. No -unfavorable: com- N

‘ments were received on the proposal to

add.a new §97,1527. Accordingly, the.
ithout substantive‘

discussion concermng the. amend— a

 Proposals-6-73, 2-139 and 2-140. No;'.'

unfavorable comments were recewed on e

roposal 6-73 1o° amend § 27.1581. The =
posal is’ adopted without substantive
hge,. eicept “that. proposed § 27:1581

discussion of the proposa,l bo amend
1581 (Propi 3:6—55) i :
Dlsposmon of Proposals 2—-139 to L

< amend §27.1581 and 2-140_to amend

97,1587 was_deférred-so that these pro-

-posals could be donsidered in connectien .
- with Proposal 6-73. No unfavorable com- . -
" ments were received on Proposal 2-139 or ;.
- Proposal 2-140,Proposal 2-139 to-amend

§ 27,1581 is adopted without substantive .
change, For reagons-that are stated in .

‘the discussion of Proposal 6-23 for § 23.- -

1521(e), Proposal 2-140.to amend § 27.-
1587 is revxsed by a.ddlng a niew § 27.1587
(a} (2) (i) requiring information on’the
maximum ambient.atmogspheric tempera- -
ture at which combliance with the caol-
ing requirements was shown. Addition-

ally, the parenthetical phrase *(if pro-. -
_vided)™ is deleted from: § 27.1587(b) since
- the amendment to §27.1581 requires that

2 -Rotorcraft Flight Manual be furnished

for each rotorcraft. The proposal to

amend  §27.1587 is adopted thh the
changes discussed above, " -
Proposal 6-74. ¥y comments rele.ted t.o

‘the proposal to amend § 27.1583, see o

Proposal 6-23.
Proposals 6-75. and 2-131. Proposed

§§27.1585(c) .and. 29.1585(c) would res =

quire the operating procedures section of i

the Rétorcraft Flight Manual to cottain =

information-on the procedures for re- -
ducing airspeed to Vwe (power-off} for
helicopters for which a_Vie (power-off) -

is .established under  §§ 27.1505¢¢) &hd-

29.1501(c), respectively, One commenta.-
tor stated that he did not favor -sys-

tematicaelly placing explicit engine, alti- - - -

tude, and Vne (power-off) limitations in -
the “limitations” chapter of the Flight '
Manual. The commentator apparenfly

‘misititerpreted the proposal,-as it would

affect only the operating procedures sec- -

tion, not - the limitations section.: The- -

commentator also stated that these ex-
planiations should only be required when

“they bring significant information to'the . -
“pilot and when the limitation results ...

from an indirect and not an.obvious
cause. The FAA believes that in view of

the surprise element that may be asso- .
ciated with enginé failure in service op- - -

erations,the procedure for reducing air--
speed to not more than Vam (power- -off)
should be furnished for each helicopter

for which a Vug (powér-off) fs estab-
lished. - Accordingly, the: proposals for "
" '§§ 27.1585¢(c) and 29.1585(c) are a.dopted S

without substantlve change

s
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- - ehange.

2316 RUI..ES AND REGULATFONS

Dmpoemon of Proposal 2—131 to a.mend proposal 15 adopted w1thouﬁ snbstantzve
§ 27.1353 (Notice 75-10% was deferred'so change. - .
' ?vlzﬁitl I;ma?&g%mdpemd i conmection IFor discussion. concemmg the amend-
~ or comments Te- ponyof§ 291545, se Proposals 6-84and
lated to proposed § 27.1353¢f) and forarn 5 oo f* e Fropos
explanation of the revision fo ‘proposed . “ .
§ 27,1353 (D), see the ‘discussion of E’ro- Propaswts 6—8? and-2-192, Proposal. 6—
posal 2-87 under Proposal 657." L
Proposal 6-76; For commerits re-Iated to () and to delete §29: IﬁSI(c)‘ and mark
the pmposa.l f.o amend § 29 29 see Pro-- it “LReserved} kg D1Spes1t10n_ of -Proposal
poeal 8-5." co 22192 fo add & hew:§29.1581(d) - (Notice
Proposal 6»51’7 For comments relatecL to 175-10) -was. deferred so that it could be
“the: proposed- amendment of § 2933 see. comsidered in’ connectlon Wrth ProposaI
Proposal 6-61 Tor § 2733, o 6——8'!. Lol
Proposal 6-73, For comments, reIa.ted to.‘ NG unfavomb]!e comment ‘was receWed
proposet] § 29.45, see; Proposal 6-82. . .on-Proposals 6287 or 2-182. These pro-
_ Proposal 6-79. Ohé commentafor e posals to amend § 26.1581 are adopted
. ended. that pmposed 529 65(.(:) be” without substahtive change _except that
‘ rev1sed ‘to require-climb datd, only for"’“proposed § 29,1581 (a)} (2} 7 is. revised in
. those sltitudes where Ve is lessithan Vy accordance with' the discussion of the
at sex level, For a discussion’ef this coim- - proposal“ic amend § -26.¥581 (Proposal
ment: and. thé explanation for the revis- 6-55). .
lons te: proposed §29.654c); see. Proposal -’ Propcsul 6’-&8 Fer comments related
6~63. This. commentator. a.Iso stated that. fo the proposal to amend §29.1583, see
‘proposed § 29.65(e) " is superfluous for . Proposale_za .
Caategory B rotoreraft since its.duplicates
the Fequirement: of propased § 29.65(a)
“¢4) The PAA agrees that some clarifica- -
tion is néeded and proposed $29.65 (&)
and (¢) are revised to list all of the Cate-
gory ‘B reguirements in paragraph (a)

new §29.1585(c)., see Proposal 6275, .
- Disposition of Preposal 2-186 to amend
§ 29.1353 (Notice 75-10) was deferred so

- and-to- make Paragraph (c) applicable with Proposal 6-89. For commerifs re-
T Lo ol et ppeted § 1SS e e
$90.65¢0) (1>, see the disepssion of the dlsc;ls;i%x; of Pmposal 81 under Pro
revision . to’ moposed § 27.65 (b} (2) (1)
under Proposal’ §-63. Accordingly. the  ments were received on the proposal to
proposal is adopted -with the revisions gmend §91.31. Accordingly, the proposal
discussed shove and under Proposal 6-63. to amend § 91.31 is aclopted mf,hput sub-

Proposal 6-<80. No unfavorable cOm- siantive chamge. '
ments were received on the proposal to Proposal. 6-~9£. The proposal fo amend
amend § 20.143. "Aecordingly,. the pre- 9137 was méde to implement Proposals
posal s adapted mthout substantwe 2-49, 251, 2-52, and -2-93. to amend
change. : . §§ 25.105, 25.125, 25.241 and 25.1533; re~

‘Proposal 6-81. No unfavorable com- spectively, eonfalned 'in Airworthiness

ments were received on the proposal £0  Review Notice No. 2 (Notice 75-10Y. Since
T:zevme §.29.175¢e).  Accordingly, the pro- the proposed - amendments ‘to. Part 25

pﬁsal is. adopted without substantive have heen : withdrawn (41 FR. 55454,
change. - :
- Proposal 6—-82 For comments rela.ted Pr;?ﬁspils& %"_ﬁ”‘%ﬁomgr ?@1 141 ()
t‘} the proposal to revise § 29, 1043(b) See  would authorize an air carrier to revise
Proposal 6-23. ' . © theé operating procedures and the format
- .Proposet 6-83. No. unfavurable com- of the performance data for the appli-

ments wele receivéd on the proposil to cable Airplane or Rotoreraft E’I]_g—hﬂ Man-
-reévise .§ 29.1501. Accordingly, the pro- uat ahdl include the revised information
posal is. a.da@ted wfﬁhout substantxve ‘in the operator’s manual required by,

“Proposals 6-8¢ and 2-188. For com-
performance dats presentation are ap-
. ments related to'Proposal §-84 to amend proved by the Adﬁnimstrator and aI:'e

- §29.1505, and for an explanation of the clearly identified as flight manual re-

guirements. One commentator said that,
there was no need for the identification :

‘revisions to proposed §29 15(5 @),
Prﬁposak 1{‘1— TO&f B 12188 ¢ d
ispasition: Toposal 2- 0 aren
© §$29.1545 (Notice T5-10% was deferred so g&ﬁ;‘ﬁﬁ muﬂﬁflﬁfhﬁﬁ tzllfe-
that it could be: considered in connection wax does not. have sufficient information
with. Proposal 6-84 to amend § 29.1505. at. the. present time fo justify deleting it,
Na unfaverable comments Were: recenred especially with regard to. the operating
on Propesal. 2-188. Accordingly, the pro-- limitations. =
. - bosal is -adopted - without substemtwe The commentator also suggested; that
change.
" .Proposhl 6-85. For comments relatedto Wy would be clarified by inserting a
| the proposal to revise §2Q.152,1 te), see Cclause mdi‘cs.tmg ‘that if the certificate
Proposal 623, . " holder elects fo. “carry the’ ma:nual‘ re-
- Pmpomz 6-86. No mtf.avnra.ble? com- quired by §121.133. he miist retain all
" ments were received on the propesal fo of the limitations section (ef the flight
add & new §29.1527. Accordingly, the mantal} aswmten Lmlessdemtwmare

5€€

87 proposed to revise §29. 1582(a) and

Proposals 6-s§ “and 2—186 Tor coms

- ments refated to Proposal 6-89 to add a ,§ 1.1

that. it could be considered in connection

Proposal 6-90. No. unfavora.ble com-

1.1 if '
§121.133. if the revised procegures and. Rotorcraft Flight Manusf.

the semnd sentence of proposed § 121,141 _

specifically suthorized by the Adminis-

- trator. The FAA doesnot believe that the
"~ suypgested change Is mecessary or appro-

priate. Proposed  § 121.141¢b) would nof -
authorize a change in the substanhce or
presentation of the operating imitations
required for the applicable flicht manual.
Accordingly, the vroposal- to revige , -
§ 121 143 ¢by is adopled w1theut. sub- ’

‘sts:ntzve change.

DRAFTING INFORM’.AI‘ION :

The prineipsl authors of this d’mu-. :
ment are Paul C. Spiess and Chazles J.
Maple, Flight Standards Service. and
Keith 8. May‘, Office of the Chief Coun-
sel,

ADOPTION OF THE. AMIENDMENT

Accordmgly Parts 1, 21, 23, 25, 27, 29,

91, and 121 of the Pederal Aviation Reg-

ulations are amendéd as follows, eﬁec-
tive Mareh ¥, 1978;

. PART. I—DEFIN[TI'ONS AND -
ABBREVIATIONS

[Amendetf]

f. By amending § 1.1 by deletmg: the
term “Accelerate-stop distamee™ and’ 11:s
definition. _ .

§1L.2 TAmended]-
2. By amending § 1.2 by revising the ’

‘definition of V: to rea.d as fOlIBWS‘

' * ® * w

V. meamns takeoff decision speed (for-
merly denoted a8 cntmal engme failure

- speed},

PART 21—CERTIi—'ICA.Tl.0N:- moceouees
FOR PRODUCTS. AND- PARTS "

3. By .adding a new § 21, 5 foIIowmg‘
§21.3 to read ss follows :

§21.5 A.lrplam: ‘or Roto:craft thht
- Mag

&) With each a:rprane or mtorcratt
that was not tybe certificated with an
Airplane ‘or ‘Rotoreraft Flicht Manusal
and that has had no flight time prior to
March 1, 1979, the hplder of a Type Cer-
tificate (including a Supplemental Type
Certificater or the lcensee of a Type -
Certificate shalf ‘make available to the
ovner at the time of delivery -of the
afreraft a currént approved Mrplane or

. €b¥ ‘The ' Afplane or Rotorcmft
Plight "Manual Teguired by paragraph
(@) of this section must contain the fol-
lowing information:

(1) The operating limitations and in<
formation reguired to be fuinished in an
Afrplane or Rotoreraft Flight Manusl ot

“in manual material, markings, and plac-

ards, by the appifcable regulations under
which the- airplane er rotomraft was

© type certlﬁca:ted

€2y The maximum a,mment atmos-
pheric temperstmre for which engine
cooling was demonstrated must be stated
in the performance. information section

“of the Flight Manual, if the applicable
_regulaifons under which the - afreraft

was type certificated do nof reguire am- .
bient temperature or engine, cooling oD~
erating imitations in the Flight Ma._nual.'
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PART 23——AIRWORTHINESS STANDARDS‘
NORMAL, UTILITY, AND ACROBATIC
CATEGORY AIRPLANES S

[Amsended]

¢

§23.25

4, By adding at the end of §23.25(b)

{2) the word “and”, by deleting § 22.25

{b) (3}, and by redesignating § 23.25 (b)"

(4) as § 23.25(b) (3).

5. By amending §23.20 Ly deletmg
paragraphs (a)(4) ‘and (a)(5); by
adding  the word “and” after (a) (2):
and by revising paragraph (a)(3) to read
as follows:

§ 23. 29  Empty weight and correspond-
ing center of grav:ty.

. (a) L

(3) Ful opera.tmg ﬁulds mcludmg—-

) oil;

i Hs’draullc fluid; and

(iii) Other fiuids requlred for normal
operation of airplane systems, except
potable water, lavatory precharge water,

and water 1ntended for mJectwn in the :

engines. :

" * ® ' %

6. By rev:smg §23 45 to read as
follows:

§23.45 General.

_ {a) Unless otherwme prescnﬁed the
performance requirements of this sub-
part- must be met for st111 air a.nd a
‘standard atmosphere, ’

. (b) The performance must correspond .

to the propulsive thrust available under
the particular ambient atmospheric con-
“ditions, the particular- flight condition,
-and. the relative -humidity specified in
paragraphs <(d) or (e) of thls section, as
appropriate,
g (¢) . The available propulswe thrust
"must correspond to .engine power or

thrust, not exceeding the approved power '

or thrust, less—
1) Installatlon losses and

' .(2) The power or equivalent thrust ab-

sorbed by the accessories and services ap-
propriate:fo. the particular ambient af<
mospheric'conditions and the partlcular
_flight condition. B
(d)’ For reciprocating engme-powered

airplanes, the performance, as affected .

by engine power, raust be'based on g rela-
tive humidity of 80 percent in & standard
atmosphere,
- (e¥ For turbine engine- powered . a:r-
planes, the performance, -as affected by
engine power or thrust, must be based on
a relative humidity of — '

(1) 80 percernit, at and below standard
temperature: and

(2) 34 percent, at and above stands;rd

temperature. plus 50 degrees F.

Between: these ‘two temperatures, the
relative humidity must vary linearly,
T. By revising §§23.49 .(a).(l). and
(g3 (1), and by adding a new § 23.45(e)
to read as follows:

§23.49 Stallmg speed. .

(a) Vssis the stalling speed, if obtain-

-able, or the minimum - steady speed, in
- knots (CAS), at which: the alrplane is
contronable with the— ’ :

‘RULES AND R sULAI . .

(1) Applicable power or thrust.condi-
tion set forth in paragraph (e) of this
section; g

' " Y * t
. (e} Vs 1s the callbrated stalling speed
if obtainable, or the minimum steady .
speed, in knots, at which the alrplane 1s
controliable with the— " .

(1) Applicable power or thrust condix
tion set forth in paragraph (e) of’ th1s
section'

* o SR LA

{e) The following power or thrust con-
ditfons must be used o meet the require-
ments of this section:

(1) For reciprocating. engme-powered

airplanes, engines idling, throttles closed -

or at not more than the power necessary

for zero thrust at a speed not more than -

110 percent of the stalling speed.:
{2) ‘For. turbine engine-powered air-
pla,nes the propulsive thrust may not-be

- greater than zero at the. stalling speed,

or, if the restultant thrust has no appre-
ciable effect on the stalling speed, with
engines idling and tHrottles closed. .

8. By rev:smg § 23,51 to read as fol-

) IDWS

§ 23. 51 Takeoff

. . aul?

§ 23, 65 Cllmb All engines operatmg.
() Each airplane must have a steady

- rate of climb at sea level..of at Igast.-

(a) For each alrpla.ne (except a ski--

‘plane Tor which landplane takeofi ddta

has been determined under: this para-
graph' and furnished in- the Airplane .
Flight Manual) the distanee required to
takeoff and climb over a 50-foot obstacle
must be determined with— —~

(1) The engines operating Wlthm ap-
proved operating limitations; and - -
- (2) The cowl flaps in the normal take-
ofi. position.

(b} For multzengme alrplanes, the
lift-off speed, Vior, may not be less than

‘"VMmc determined in accordance Swith

§ 23,149,
(¢} Upon reachmg a height of 50 feet

Plane must have reached a speed of not
less than the following: -

(1) For multlengme ‘airplanes, the
higher of— i o

(1) 1.1 Vme; or

- (i) 1.3 Ve, or-any lesser speed, not

less than Vx phus 4 knots, that is shown:
to be safe under all conditions, includs
ing turbnlenee ‘and complete engine
failure. - )

(2¥ For smgle engxne a,lrplanes— :

1) 1.3 Vs, or.

(D Any lesser speed not less than Vx
plus ¢ knots, that is shown to be safe.
under all conditions, including turbulence

"and complete engine faiture.

(d) The startmg pomt for measunng
seap}ane d amphxbmn ta.keoﬂ' distance
may be the point at which a speed of
not more than three knots is reached.

. above the takeoff surface level, the air--

“with—

“uous power on each ‘engine; .

‘ controilmg the engine cooling mrsupply )

300 feet. per minute and a steady” ang]e
of climb.of at least 1:12 for- land;pla.nes
or 1:15 for seaplanes and amphﬂnans

(1) -Not more than maxamur_n’con A1

(2) The la.ndmg gear retractéd
(3. The wing- ﬂaps in the takeoff ! os
tlonyand . o R

“(4) . The cowl’ ﬂaps or other mea.ns for

in the position used in the: coohng tests
required by §§23.1041 through 23 1047. )
(b) Each a1rp1ane With englnes ‘for: -

.which. the takeoff and maximum ‘coritin~ -

uous power ratings are identical and that -
has fixed-pitch, two-pgsition, or simitar
propellers, may use a lower propeller:
pitch setting than that allowed by § 23.33
to obtain rated efigine r.p.m. at Vx, if— -
(1) The airplane shows marginal per- -
formance (such as when it can meet the
rate of climb requirements of pa.ra.gra,ph
(a) of this section but has difficulty .in
meeting the angle of climb requirements .
of paragraph (a¥ of th1s sectmn or -of

- §23.77); and..

{2) Acceptable engine coolmg is shown
at the lower speed a.ssocxated with- the
best angle of climb.

(c) Each turbine engme-powered Aire

"plane must. be able to maintain a steady.

gradient of climb of at least 4 percent
at a pressure altitude of- 5,000 feet and.
a temperature of 81 degrees ¥ (stand-
ard femperature plus 40 degree F) Wlth
the au-plane in the corifiguration pre-
sonbed in'paragraph (a).of this section,

10. By amending § 23.67 as follows:

1. By inserting the words “reciprocat-
ing engine-powered’ after the first word?
‘(’Ea.ch" in the lead—m séntence of § 2367

a)

2. By inserting the words “reclproeat- s
ing engine-powered” after the first word ©
“For” in the lead-in sentence of § 23 67
(h). .

1. By. adding new §§ 23. 67 (c) and (d)
toread asfollows: - -

§23.67 Climb: One engine moperahve. “
® vk £ 0w

“(e) For turbme-powered multieng’me ;

. airplanes the following apply:

“(¢) Takeoffs made to determme the/

~ dafa required by this section may not

require exceptional pllotmg skm or ex-
ceptionally favorable cor_1,d1t10ns

9. By rev1smg §23 65 to read as foI—
lows.

e
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(1) The steady gradient of climb’ must
be determined at each weight, a1t1tude,
and ambient temperature within the op-
erational limits established by the ap-.
plicant, with the—

(i) Cntlcal engine; moperatwe and
its propeller in the mmmaum drag’ posz- )
tlon. v
(i) ' Remaining’ engines at ot mors )
than  maximum- contmuous power or
thrust;

(i) La.ndmg gear retracted- s

(iv) Wing flaps m the most favorable
position; and =~ |

(v)7 The means for controﬂing the

engine coohng air supplyin the pomtmn
used in the engine cooling tests reqmred-.
by §§23.104F through 23. 1041.7



: "'\2318

(2) Each alrplane must he able to ._
~maintain: the fo}lowmg climb - gradients
with the 3irplane in the configuration -

escnbed in paragraph )(c)(l) of thrs

Thie. . mlmmum chm‘n grad1ent
- in:parggraphs (e} (2). (D and
e (ul of ‘thi§ section ‘miist’ vary lihearly
7 petween 41 degrees F and 81 degrees F
.7 and rhust. change ‘at the same rate up to
+ -the maximum “operating. temperature
LT approved for the airplane, -
: {4) JIn paragraphs ey (2) ) and (i)
+ ‘of _this section, rate of climb is expressed
in feet per mlnute and Vo 1s expressed
JEESS 4% knots
. (d) For all multiengme a1rp1anes, the
" speed. for best. rate - of ¢limbh with cne
engme Inoperative must be determined:
. 1. By remsmg §23 '?5 to read a8 foI-
OWS: -

§ 23, 75 Landlng. L
.For- arrplanes (except skiplanes for

deterinined 1nder - this section and fur-
- ‘nished. in the Arrplane Flight Manual),

“speed of approximately 3 knots for water
landings of seéaplanes: and amphibiahs)
- from a point 50 feet above the lahding
surface must be determined as follows:
*  (a) A steady: gliding approach with a
‘calibrated airspeed of at. least 1.3 Vs
~ must be: mamtamed down to the 50-foot
~ height.
¥ . Ab)-The landmg may not requ:lre ex-
ceptional piloting skill or excepnonally
favorable conditions. S
e The landing must be made w1thout
' excessrve vertical acceleratmn or tend-
. " ency to bounce, nose over ground loop,
“porpoise, or water loop,
- ed) It must be shown tha.t a safe
- transition to the balked landing condi-
_ ‘tions of §23.77 can be made from the
- conditions that ex1st at- the 50-foot
- height.
.~ (g) The pressures on the wheel brak-
“ing system may nhot éxceed those specr-
fied by the brake manufacturer.
. 7o (f) Means other than wheel brakes
: may be used if thal means-— )
(1) Issafe and re11ab1e, o

- (2) Is used so that consistent results

i ‘ean be' expected in service: and:
(3): Is such that exceptional sk]ll is not’
. required.to control the airplane.

dows:
-§23. 77- "Balked landmg

(a)" For balked landings, each airplane .

 'must be able to maintain a steady angle
of climb - nk sea level of: &t least 1 30
i Wlth——' i

1ent--equ1va.1ent to a rate of c11mb of -
") ata pressure altitude of 5, 000-
retracted
_' (b) Eaeh turbine engine-powered’ air-
plane must be able to maintain & steady :
. rate.of climb of at least zero at & pres-
" sure altitude of 5,000 feet at 81 degrees F
" (stanidard” temperature plus. 40 degrees
B, -with. the airplane in the configura-
' tion prescnbed in paragreph (&) of this’
.sectmn : .»_-_,_,

" which landplane landing dsta have been -

12. By revising §23. ’77 to read. as fol- )

: '.RUI..ES' AND -REGUtATlONS

1) 'I‘akeoﬁ’ power on ea,ch engine,
+62¥ The landing gear éxtended; and

-(3Y ‘The wing flaps -in the landmg.

position, -except:; that "if the faps ‘may

~.safely be retracted in two seconds’ or

léss without loss of altitude and without

.sudden - cha.nges of angle -of attack or

exceptlonal pllotmg sk111 they may be,

12, By revr.sing §23 149 to read as’

: follows'

§ 23.149 Mmrmum eontrol  speed.
(a) - Ve is the calibrated- alrspeed, af

which,” when the critical engine is sud- -
‘denly made inoperative, it is:possible” to,
-recover control of the airplane with-that”
" engine still moperatwe and  maintain
- straight flight "eithér. with ZEro yaw or,

at the option ‘of the applicant, with an

angle of bank of not more than five de- .

grees. The method used to simulate crit-
jcal engine failure must represent the
miost. eritical mode of powerplant fail-
ure with respect to controllabilrty ex-

‘pected in service.

() ‘For ‘reciprocating engme-powered
airplanes, Vie may -not--exceed. 1.2 Vs

- (where Vs, is determined at the max1-
the horizontal distance necessary to land :
.and come’ to a complete stop” (or to a .

mum takeoff weight). with— -

(1) Takeoff or max:mum avazlable
power on the engines; :

“(2) 'The mast un.favorahle center of
gravxty, :

(3) Fhe airplane trunmed for takeoff;

(4) The maximum-sea level takeoff

weight (or any lesser weight necessary
to show Vue) ; ‘
(5) Flaps in the takeoff positzon
{6) Landing gear retracted;

- (T) Cowl flaps in the normal takeoﬁ
‘position;

(8 The- propeller of the moperative

' engme-n

(D Windmilling T

(i) -In the most probable position for -

the specn‘rc design of the propeller con-
trol; or -
(iii) Featliered, if the airplane has an

-automatic feathering device; and.
'(9). The airplane airborne and the -

ground effect negligible,

* (¢} For turbine engine-powered air-.

planes. Vue - may not exceed 1.2 Vs
(where Vs is determined at:the maxi-
mum - takeoff weight) with—. .

(1) Maximium available. takeoff power
or thrust on the eéngines;

(2} The most unfavorable center of :

gravity; .

. (3) The an-plane trimmed for takeoﬂ
(4) The maximum sea level takeoff

weight (or any lesser weight necessary

. to show Vue) ; .
(5) "The alrplane i.n the most cr:ltrcaI
takeoff configuration, except With the.

1and1ng -gear retracted and. .
"(6): The" airplans’ a1rborne and the'

"ground effect negligible.

\§ 23.177

(d) At Vmc the rudder pedal force re-
quired to mamtam control may not ex-

ceed 150 pounds, and it maynot be neces- .

sary to reduce power or thrust of the op-
erative engines. During recovery, = the

- airplane may nhot assume any. dangerous
Lattitude and it must be possible to pre-

*yent a heading change of more than 20 ‘
degrees. .
14, By revmmg § 23. 161(c) ‘to read as
foIlows
§ 23, 161" Tnm
® & " s e

(¢) Longitudinal irim. The airplane
must maintain longitudinal trim under
each of the following conditions:

(1) A climb with maximum continu-
Qus power at a speed between Vx and

- 1.4 Vs, with-—

(i» The landing gear ‘and wmg flaps

retracted; and-

: (ii). The'landing gear retracted and
the wing flaps i the takeoff position. .

(2)-A power approach with a 3 degree :
angle of descent, the landmg gear ex~

tended, and with—

. (i) The wing flaps retracted and at a

speed of 1.4 Vs;;and - -
(ii) - The applicable airspeed and ﬂap <

position used in showing comphance

. with § 23.75. -

(3) Level flight at any speed from 0.9
VH _fo either Vx or 1.4 Vs, with the land-
ing gear and wmg flaps retracted, .

'S I I TR ]
TAmended] ; .

15. By deleting §§ 23.177¢a) (4) and
(1) (3) ‘and revising the heading of the
section to” read “Statlc dlrectlonal and
la.teral stab111ty "

.16. By revising § 23.181 and 1ts head-

-ing to'read as follows:

5 23. 181" - Dynamic stability. -

(a) Any short period oscrilatxon not
including- eombmed Jateral-directional
oscillations occurring between the stall-

" ing speed and the makimum -allowable
‘speed appropriate to the “‘configuration
of the airplane must be heavily damped-

with the primary controls—

(1) Free; and-

(2) Ina fixed position.

(b) Any combined lateral- d1rect10na1
oscillations . (“Dutch . roll”) occurring

‘between the stalling speed-and the max-

imum allowable speed appropnate to the
conﬁguratmn of the ‘airplane must be’
damped to 1/10 amplitude in r cycles

‘with the primary controls—

(1) Free; and -
(2y Inafixed positmn
17, By amendifig §23. 728(f) 1) by Te-
vising the last sentence to read as fol-
lows:

§23.729 Retractmg mechanisi, ..
(1y *.* * If there is a inanual shut-off
for the warnmg device prescribed in this
paragraph, the warning system inust -
be designed so. that, when the: warmng, .
.has ‘been suspended after ‘one or more :
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s . -
throttles are closed subsequent retarda-
tioh of any throttle to or beyond the posi-
tion for nermal landing approach will
actlvate the wa.rning‘ devwe

@ * w Y

18. By amending §§-23.1043¢a) (1) and

Q) by deleting the words “maximim
anticipated air femperature” and insert-
ing i their place the words “maxi-
mum ambient atmospheric temperature"”
and by revising § 23. 1043(]3) to rea.d as
follows:

§ 23.1043 Goolmg‘t_gsts.
*' . - T . *

(b) Marimum ambient atmospheric
lemperature. A maximum ambient at-
mospheric temperature corresponding to

. sea.lével conditions of at least 100 de-
grees F must be established, The assumed
temperature lapse rate is 3.6 degrees F
per thousand feet of altitude above sea
level until a temperature of —69.7 de-
grees F is reached, above which altitude
the temperature js considered constant
at —69.7 degrees F. However, for winter-
.ization installations, the applicant may
select a maximum ambient atmospheric

temperature corresponding to sea level _

conditions of less than 100 degrees F.
T * o T 5

§23.1047 [Amended]

19.. By amending -§ 23.1047 by striking

the reference to “§23.65(a)(1)” ih
§ 23.104T(b) (1) and by inserting
“§ 23.65" in its place. -

- 20, By adding .a new §23 1353(g) to
read. as follows:

§23.1353- ‘Storage battery design and in-
stallation

* E ] t L *

(g? Nickel cadimium battery installa-
tions capable of being used to start an
engine or auxiliary .power - unit must
have—

1)y A system to control the charging
-rate of the battery automatically so as to
prevent battery overheating; :

(2) A battery temperature sensin,
and - over-temperature warning system
with & means for disconnecting the bat-

tery from, its charging source in the event -

of an over-temperature condition; or
(3) A battery failure sensing  ana

warning system with a means for discon- -

necting the battery from its charging
source in the event of battery failure.

21, By revxsmg §23 1501 to rea.d as
follows: .

§23. 1501 Gencra!

. (&) Each operating lumta,t.mn speci~

- fied in §§ 23.1505. through 23.1527 and

other limitations and information neces-

sary for safe operatmn maust be estah-
. lished.

(b) The operatmg limitations - and

~other information necessary for safe -
operation must be made a,va.ﬂable to the -

_trewmembers as prescnbed in §§ 23.1541
through 23.1589.

22. By adding a new §23 1521(e) to
read as follows
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§23.1521 Powerplant limitations.
) . . « R T .

(e) Ambient temperature. For turbine

engines, ambient temperature limitations.

(including limitations: for mntenzatmn
instaliations if appiicable) must be es~
tablished as the maximium ambiént at-
mospheric temperature at which com-
pliance with the cooling “provisions ‘of

§§ 23,1041 through 23. 1047 is shovn.

237 By Tevising §23 1523 to read as
follows: :

§ 23. 1523 Mxmmum flight crew. .
The minicum fight crew must be es-

K tablished so that it is sufficient for safe

operation considering—
(a) The workload on mdwldual crew-

_members;

(b) 'The saccessibility and- ease of
operation of necessary contrels by the

appropriate crewmember; and - ]
(c) The kinds of operation authonzed

under § 23.1525.
24. By deleting § 23.1541(d) and by re-
vising § 22.1541(¢) to read as follcws

§23.1541 General.” | ~
L ] . " L} o L »
" e). For a.u'planes which are to be cer-
tificated in meore than one category—
(1) The applicant must select.one

category upon which’ the placards and )
: .. 28. By deleting §23.1581{c)-and mark-

markings are to be based; and
(2} -The placards and marking infor-

mation for all categories in which the -

airplane is to be certificated must be fur-
mshed in the Airplane Flight Manual.

25. By striking the werd “and” from .

§ 23.1555(¢) {2), redesignating $§23.1555
(¢} (3) as (e} (4),"and by adding a new
) (3) and amendmg §2.3 1555(d) - to

read as follows:

§ 23.1555 Control markings, _
* * B 3 L * *®
gy * w o= ' o
(3) The conditions under which the
full amount of -usable fuel in-any. re-
stricted usape fuel tank can safely be
used must be stated on a placard adja-
cent to the selector valve for that tank;
and . - N
® . - £ . e . v L]
Ty Usa.ble fuel ca;pamty must be
ma.rked -as follows:
(1) For fuel systems havmg no selecf;or
controls, the usable fuel capaclty of thé

system must be indicated at the fuel -

quantity indicater.
(2) For fuel’ systems havxng selector

controls, the usable fuel capa.cn;y avail- -
able at'each selector control "position .
must be indicated near the selector con=
-trol.

B L » e ¥
26. By deleting § 23.1559(a).(3), by
stnklng the words “of more than: 6,000

-pounds maximum weight” from- the first

sentence of § 23.1659(a) (2), and by revis-

ing. §23 1559(a)(1) to read as follows:

§ 23.1567

2319
.§ 23,1559 Operaticns v‘li;nitati_c.:ms-_. plac-
and, b : i
(a'_) [

(1Y For a:rplanes ceruﬁcated in..one
category: The markings and placards in-
stalled in this airplane contain operating
limitations which must be complied with

when- operatmg this :airplane in the.

" eategory: {(Insert
category) Other operating limitations
which must be complied with when - op-~

‘erating this airplane in this category are
“contained in the Airplane Flight Manual.

* " * Fe A
-27. By revmng §.23. 1567(b)

to ‘read
as follows: | :

: Flight maneuver placard.. - .
P ® L R
(b} For utlht} ‘edtegory’ au‘planes

there must be-—

(1) A placard in cleay view of the pllot
stating:
ited to the fo]lowmgh ______ ¥ (list ap-
proved maneuvers and the recommended

-entry speed for each) ; and.’

(2) ‘For those axrplanes that do not
meet the spin requirements for acrobatic
category alrpla,nes, an additional plac-
ard in clear view- of. the pllot st,atmg
"Spms Prohibited.” :

® ’ » - ®

ing it “[Reservedl”, by revising &§§23:-
1581 (a) and-(), and by adding-a new
§23. 1581¢d) to reati 2s follow

§ 23.1581 General

(a) Furmshmg m,formatton An AJr-
plane Flight Manual must be furmshed
with each azrplane, and it must conta.m
the following ¥

“Acrbbatic maneuvers are: hm-'

{09 Ini’ormatmn reqmred by §§ 23 1533 N

-through 23.1589.

(2) Other mfornié.tlon tha.t is neces---

sary for safe operation because of des1gn,
operating, or handling charaeteristics.
(b)Y Approved information. (1) Except

as provided in paragraph (b)(2) of this =

o

section; each part of the Airplane Flight.

‘Manual containing - information. pre-

- seribed: 1n. §§ 23.1583 through- -23:1589

must be approved, segregated, xdentlﬁed
and clearly distinguished from each un-
approved part. of that ‘Airplane Flight

‘Manual. _ )
(2) The requ1rements of pa.ragraph Lo

(b) (1) of this section do not apply if
the following is met:
(i}- Each part of- the A1rp1ane thht

Manual containing! information . pre-

seribed in § 23.1583 must be limited to’
such information, and must be approved,

identified, and clearly distinguished from: "

each .other ‘part of the Airplane F11ght
Manual.

(ii} . The information prescnbed in
§8 23.1585 thiouegh 23.1589 must be.de-
termined in- accordance with the appli-
cable requirements of this part and - pre-

-(3) Each page of the Airplane F’l:ghh
Manua.l contazning mformaman pre-

sented in its entirety in & manner ac-
ceptable to the Admimstrator



-

2320

geribed in this section ‘must be of a type
that is not easily erased, disfigured, or
misplaced, and is capable -of being in-
_serted in a manual.provided by the ap-
" plicant, or: in'a folder, or ih any other
permanent binder, Do .

. (c) .[Reserved].

(d). Table of contents. Each Alrplane
Flight Manual must include & table of
contents if the complex:lty of the manual
"“indicates a neéd for it

29. By deleting § 23. 1583 (j) a.nd mark—
“ing it -“[Reserved}”, and by revising
-§231583(h) to read as follows; ‘

-§ 23.1583 Operanng llml.tatmns. S
* _.ﬁt w0 & : ®
(b). Powerplant limitations:. The. fol-
Iowmg Ainformation must be furnished:
(1) . Limitations required by .§ 23.1521.
- (2¥ Explanation -of the 11m1ta.t1ons,
when appropriate.
(3)y Information necessary for ma,rk-

i the - instruments reqmred by )
§§93. 1549 through 23. 1553 :
- * W # w0 Lo

30. BY ’deletmg § 23 1585(b) and

marking it “[Reserved]l”, and by revising

§.23.1585(a) and adding mew §§ 23.1585 :

" (ex(4) and (e) to-read as follows:
§ 23,1585 Operatmg procedures.

(a) For each a1rplane, mformatmn
concerning’ normal and emergency pro-

‘cedures and other pertinent informiation -

‘Miecessary to safe opera.tmn must be fur-
" fiished, inciuding—
(1) The demonstrated crosswind veloe- -
_ ity and procedures and information per-

tinent" to operation of the an‘plane in

crosswmds, and -
(2) "The airspeeds, procedures, and in-
formation.. pertinent to the use of the
» Tollowing airspeeds:
(i) The recommended climb speed and
a.ny variation with altitude,
(1) V, and any variation with altitude.

\#.‘ (iiiy- The approach ' -speeds, including

‘speeds for transition to the balked land-
-ing ‘condition,
“(b) . [Reserved].
(c) lk & [ 3
"(4) Procedures. for takeoff determmed
in accordance w1th § 23 51. -
",‘ * o * ) T oA
(e) For ea.ch airplane showing com--.

'pnance with §§ 23.1353.(8) (2) or (g) (3),.

~the operating procedures for dlsconnect-

ing the battery from its charg:ng source.

L must be furnishéd,

-317. By rev1s1ng ,§ 23 158'? to read as'

follows

’ § 23 1587 Performance mfm-xhatmn.

) General For' each” a.1rplane the
foll wing - mformatlon must be fur-
nished: '~

“(1) Any loss of elt1tude more than 100

feet or-any pitch more t.ha.n ‘30 degrees -

below flight Tevel, occurring ‘duririg the
recovery part.of.the maneuver preecnbed
- in-§ 28.201(bh} .. -

:(2). The. condmons under whmh the.

full amount of usable fuel in each tank }

ca.n safely be used.
A3 The stalhng speed vSe, et maxi-
mum Welght - .

- RULES. AND REGULATIONS

(4) The- stalling speed; Vs, at max1-'

mum weight arid with landing gear and.
wing flaps retracted, and the effect upon

this stalling speed of. angles of bank up
\from- 60 degrees. F below standa.rd to 40

10 60 degrees, :
(5) The takeoff-distance determined

under § 23.51, the airspeed at the 50-foot -

height, the alrplane conﬁguratlon (if
pertinent), the kind of surface in the

tests, and the pertinent  information -

with respect to cowl flap position, use of
‘Aight path control devices, and use of
the landing gear retraction system.

(6) - The landing -distance determined
. ‘under § 23.75, the airplane configuration

(if pertinent), the kind of surface used
in the tests, and the pertinent informa-
“tion with fespect to flap position and the
use-of flight path control devices.

(7). The.-steady rate or gredlent-of*

selimb determined:-under §§ 23.65 and.
23.77, the airspeed, power, and the alr-
plane eonfiguration. =

(8) The calculated approxuna.te effect.
on. takeeff distance (paragraph (a) (5)
of this section), landing distance (para-
-graph-(a) (6) of this section), and steady
rates of climb (pa.ragraph (a) (1) of this
section), of variations in—

(1) - Altitude. from sea, level to 8000
 feet; and

(di). Tempera.ture at - these altltudes

from 60. degrees ¥ below sta.nda.rd to-40

degrees F above standard.. - .

(9} For reciprocating engine-powered
girplanes, the maximum atmospheric
temperature , a.t, which comipliance with
the cooling provasmns of  §§23.1041
through 23.1047 is.shown. .

(). Skiplanes. For skiplanes, a state-

‘ment of the approxxma,te ‘reduction inv
¢limb performance may. be used instéad’
.of. coniplete new.data for sklpIane con-_

figuration, if. :
(1) The landing gear s fixed in both
laridplane and'skiplane configurations; -
(2) The c11mb requxrements are not
cr1tica1 and
"(3) The chmb reduction in the ski-

plane configurations is small (30 to 50

- feet per minute) .

e M ultiengine airplanes. For multl-

enginé airplanes, the following m:forma.-
tion must be furnished: -
. 1) The loss of altitude during the one-
engine-inoperative- stall - shown - uhder
©§23.205 (as measured from the altitude
at which the aiiplane starts to pitch un-
controllably to the altitude at-which level
flight is regained) and the p1tch angle
durmg that maneuver.:~ .

{2) The best rate of climb speed or the

ninimum rate of descent speed with one:
. engine inopéerative. -

(3) The speed used 1n showmg com-
- pliance with "the cooling  and climb re-

“quirements. of * § 23.1047(d) (5), . if this

speed " is greater than the best- TA6 of -

cHmb . speed with one engine inoperative.

(4> The steady rate or gradient of.

“climb determined ‘under § 23.67 and the
a:rspeed power and a1rpla.ne conﬁgura-
Hon!

(5) - The calculated approx:.mate eﬂ’ect

on the. climily performance determmed,

under § 23.67 of variations in—

.§§ 25.105¢d).,

(1) A.Itit.ude from sea’ level to 8,000
feet-in a standard amosphere and cruise

configuration; and
(i) Temperafure, af those altltudes,

degrees F above standa.rd

o

' FART 25_AIRWORTHKNESS STANDARDS'

- TRANSPGRT CATEGORY AIRPLANES

32. By deleting  “ ‘~—measured .af a
height of six feet above: the runway.”
in the Jast phrase of § 25.21(d; and by
adding a period in its place, and by add-
ing a new § 25.21() to read as follows-
§25:21 - Proof.of compliance. _

L] * . . L T Lk

{f). In meéeting the requirements of
25.125, 25.233, and 25237,
the wind velocity must be measured ab

: a height of 10 meters above the surface,

or corrected for the difference. between
the height.at which the wind velocity is
measured arid the 10-meter beight. =~
. "33, By amending § 25.29'by adding the

word “and”.at the -end -of peragraph .
(a) (2); . by deleting paragraph (a){4);

“and by revising paragraph (a) (3 to read
as” follows

§ 25. 29. Empty we:ght and correspond- .
ing center of gravuy. .

(a) 5 & % oL s L .
~{(3) Full operatmg ﬂu1ds -including—

(i) Oil;

[§13) Hydrauhc ﬂuid and -

(iiiY Other fluids tequired for normal :
operamon of  airplane - systems, except
potable water, lavatory precharge water,
and water mtended for mJectlon in the :
engmes : ’

L I w . LR : L w0

34. By revising .§25. 107(a) (d), and
(e)(1)(iv) to read as followa :

: § 25,107 Takeoff- speeds

(&) V1 must be estabhshed in relatmn
to Ver as follows! -

(1) Ver is the cahbrated a1rspeed ‘at
which the eritical engine is assumed to
fail. Ver must be selected by the appli-
.cant, but may not be less than Vice
determined under § 25.149{e). o

(2) V., in terms of calibrated airspeed,

"is the takeoff -decision. speed selected by

the a.pplicant however, V. may not be- .

_less than VEF plus the. speed gained with
.the critical engine moperatzve during the
time interval between: the . instant at -

which the critical engine is failed, and

“the instant at- swhich the pilot recognizes
_and reacts to the engine failure; as indi-
“cated by the pilot’s. application of the first . -
.';'etz.srdmg means durlng a.ccelerate stop

es ‘

() Vu is the calibrated aifspeed at
and above which the dirplane can safely

lift off .the ground, and wcontinue the ',

takeoft, Vo speeds must be selected by

" the applicant throughout. the range of
- thrust-to-weight ratios to be certificated.

These speeds may be; established from'
_free air dataif these data are verlﬁed by
_ground takeoff tests. -
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(e) L

(1) 5 ¥ W

(ivy A speed that, 1f the s.:rplane is
" rotated at its. maximum practicable rate,
- will result in a Viop of not less than 110
percent of Vuo in the all-ehigines-
operating condition’ and not less than
105 percent of Vuy determined. at the
thrust-to-weight' ratio’ corresponding to
the one-engine-inoperative condmon

L4 . * » #*

35, By revxsmg ‘§- 25, 109(&) to read as

follows:
§ 25,109 Acc‘elerate-slop distance.

(a} The accelerate-stop distance is the
greater of the following distances:

" {1) The sum of the distances neces-
sary to— - g

i Accelerate the airplane from a
standing start to Ver with all engmes
operating;

“(ii) Accelerate the airplane from Vg
to V, and -continue the acceleration -for
2.0 seconds -after V, is reached, assum-
ing the critical engine fails at Ver; and

(iii) Come to.afull stop from the point
reached at the end of the acceleration
period prescribed in. paragraph (a) (1)
(ii) of this section, assuming that the
pilot does net apply any means of Te-
tarding the airplane until that point ig
reached and that the eritical engme is
Still. mopemtwe :

(2) The sum of the d1stances neces-
SRry to— .o
J (1) Accelerate the au'plane from a
standing start to Vi and continue the ac-
celeration for 2.0 .seconds after Vi .is
‘reached with all erigines operating: and
.7 (i) Come-to a full.stop from the point

reached 'at the end of the acceleration
period prescribed n «paragraph (a) (2}
(i) of this ‘section, assuming that the
- bilot does not-apply anhy means of retard-
“ing the airplane until that point.is
reached and that. all engmes are sta,ll op-

- exating. :
’ - el ".; ’ . ;,
§ 25 111 [Amended]

36. By amendmg §§25. lll(a.) (2) and

{a) (3> by deletmg the symbol “V,” and..

: “s%bs’t,ltuting in both.-places the symbol

EF ~ -

31. By amendmg § 25.143 by deletmg
‘the value “180” under the colummn head-
ing “Yaw" in the table of § 25.143(c) and
Ainserting the value “150” in its place and
by re\usmg §25. 143ib) to read as :Eollows

§ 25.143 GeneraL _
* K * » o
(b) It must be possible to . make. a
smooth transition from one flight con-’
dition to ahy other flight condition with-
out -exceptional piloting - skill, alertness,

. or strength; and without danger of ex-

ceeding  the alrplane limit~load’ factor
- under any probable, operatmg condmons,
-eluding— .
~ (1) The: sudden faxlure af the cr1txca1
engine;
{(2) For alrplanes with three or more
._engines, the suddén. failure of the second
‘eritical engine when the airplane is in
- the en route, approach ‘or 1and1ng con-

C{e) (8);

.semicolon and the word “and”;.

RULES AND RE,GUL_A.'I‘IO_NS.
LAHON

figuration and is trimmed\wﬂ;h the criti-"

cal engine ingperative; and <+ .

S (3) Conﬁguratlon chatiges; including
deployment or retractmn of deceleratlon
devices. ‘

. aa."nu'v"sa‘_*.'
§25 147 [Amended]

38. By a.mendmg § 25.147 by deletmg
the number “1807 in paragraph (a) and
inserting in its place the number “150”,

39. By amending § 25.149 by—

1. Deleting paragraph (b) and redesig-
nating paragraph (a) as paragraph (b)

2. Deleting the number “180" in para-
graph (d) ang msertmg in zts 'place the
number “150; and -

3. By de!etmg the word "an ” aft,er
by deleting the period at the
end of (c) (6) and inserting in its place &
’ and by
revising' the paragraph- (¢) lead-in and
adding new paragraphs {a}, (&) (7, (&),
{£), €gr,-and () to read asi‘ol]ows

§ 25.149 Minimum contrel speed. ..

(a) In establishing the minitmum con-
trol speeds required by this section, the
method used to simulate critical en-
gine failure must represent the most
critical mode of powerplant failure with
respect to controlla.bllity expected in

_service.
" o R )
(¢) ‘Vmc may not exceed 1.2 Vs with—
L] £ H co. * #
(T Xf applicable, the pzopeller of the
inpperative engine—

(1) Windmilling;
tiiy" In the most probable posmon for
the specific. deszgn of the propeller ¢on-

- trol; or

(iii) Feathered if the airplane has an
automatic feathering device acceptable
for showing compliance with the climb
requirements of § 25. 121 .

L lk - w0 *

(e VMC< :\ the minimum contral speed

on the ground, is-the cahbrated mrspeed

‘during the-takeoff run, at which, when

the critical engme is suddenly made in~
operative, it.is possible to recover con-
trol of the airplane with the use of pri~
mary aerodynamm controls alone (with-~
out the use of nogse-wheel steering). to
enable the takeoff to be safely contin-
ued using normal piloting skill and rud-~

der. control  forces not exceedmg 150
" pounds. In the détermination of Vmcs,

assuming. that the ps.th of- the airplane
aecelera.tmg with all engines operating
is along the teénterline of the runway, its
path from the point at which the criti-
cal engine is made ihoperative to the
point at which recovery to a“direction

parallel to the centerline is completed
“may -not ‘deviate more.than 30 feet lgt-
erally fromthe .centerline at any pomt

_ VMcq tausk be established with—

(1Y The a.irpla.ne in each -takeoff:con-

-ﬁguratmn or, at the opt.;on of the-appli- -

cant, in the most critical takeoff. conﬁgu-
ration; .

2 Maxnnum a.vailable ta.keoﬁ power
or thrust on the operating engmes,

-7 - 2321

(3) The most unfavorable center of

gravity;.

(4) ' The au‘plane trunmed for takeoﬁ
and - .
(5} The ‘most uniavorable welght in

“the range of takeoff weights.

(f) Vmcr, the minimum control speéd
duri’ng landing approach with all en-.
gines -operating, is ‘the calibrated air-
speed-at which, when the critical engine-
is suddenly made inoperative, it is pos-
sible to recover control of the airplane
with that engine. still. inoperative, and .~
maintain straight flight either with zero
yaw orpat the option of the applicant,
with an angle of bank of not more than
5 degrees Ve, must be established

“with—

. {1¥-The au-plane in -the most critlcal

configuration for approach with all en- -

gines operating;

(2) The most unfavorable center of
gravity; - .

(3y The- an'plane trlmmed for a.p- SO
proach with all engines operating; - - -
“ {4)" The maximum -s€a level Ia.ndmg
weight (or any lesser we1ght necessary. -
to show Vmon); and

{5) Maximum availablé tekeoff bpower
or -thrust on the operating engmes

{g) For airplanes with ‘three or morg
engines, Vwoy-. the minimum. control’
speed during landing approach with one
critical engine inoperative, is- the cali- -
brated airspeed at which,, when a 'second

. critical . engine is suddenly made inop-

erative, it is possible to recover control

.of the airplane with both engines still

inoperative and mamtam straight fight
gither with zero yaw or, at the option of
the applicant, with an angle of .bank’ of
not. more than 5 degrees. me 2 must
be established with—

(1) The airplane in the. most. crmcal
configuration for approach Wlt‘n the™
critical engine inoperative;. -

(2) The most unfavorable center of
gravity,; -
(3) The a;rpla.ne trimmed for. ap-
proach with:the critical engme mopera-
tive; .- -
(43 The. maxlmum sea Ievel Iandmg

',We1ght (or any lesser We1ght necessary

to show Vmci—)i -
(5) The power or thrust od the oper- .
ating engihes reguired to maintain an
approach path angle of 3 degrees when
one critical engine is inoperative; and:
(6} The power or thrust on the~oper-

‘ating engines rapidly changed, immedi= - -

ately. after the. second critical engine
is made inoperatwe, from the power or
thrust prescribed in, paragraph (g) (5) of.
this section to—

(1) Minimum avalla.ble power
thrust; and

(i) Maximum available ta.keoff power

or thrust. ™
(h) The mgder controI forces requ:red
to maintain control ‘at Vacer, a,nd VMt k
‘may not éxceed 150 pounds; nor may-it
be  necessary to reduce the. power or -
thrust of the operating engines. In addi- -
tion, the airplane may not assume any
dangerous : attltudes or requzre ‘excep-
tional . piloting skili, alertness. -
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" strength to: prevent a divergence in the -

< -approach flight path that would jeopard-

‘ize continued safe approach when— - .
(1) The critical engine is suddenly

- .. made inoperative; and .
{2) For the’ determina.t!on of Vmc:.—a.

* . {he power or thrust on the operating en-

irgines s changed ‘in accordance with

paragraph (g)(8) of this section.. .
- 40. By revlsins §25 177(b). to rea.d as

s follows:

- 825,177 Statie dlrechonal ami mml
> stalnl:ty. )
- * . " »

. (b) The statle lateral stability (es
shown by the tendency to raise the low
wing in a sideslip with the aileron con-

.. trols free and for any landing gear and
' - fiap position and symmetrical power con- .
-dition) may not be negative at any air~
.. . speed (except speéeds higher than Vre or .
- .°VLE, When appropriate) in the following'

airspeed ranges: .
(1) From 1.2.Vs, to VaMo/Muno,
(2} Prom VMo/Mwmo to Vrc/MFc un-
.o -less the Administrator finds that the dai-
vergence L
o8y Gradual;

(ii) Easﬂy J:ecognizable by the pilot ’

(ﬁi) Easily controlla,ble by the pilot.

c. % L » *

41, ‘By'revising §25,181 and its head-

" ing to _reed a8 -B'Juows’:-
§25.181 ' Dynamic- stability.

(e Any short period “oscillation, not
'including combined” Iateral-directional
oscillations, occurring between - stalling

;- -speed ‘and maximum allowable speed ap-
" propriate to the configuration of the &ir-

- plane must be heavily damped with the
primar? controls-—
(1) Free; and - ' .
(2). Ina ﬁxed p051t10n :
(b)Y Any combined lateral- dlrectlonal
oscillations - (“Dutch: roll™ occurring
. between stalling speed and. maximian al-
lowable speed appropriate to- the: con-
‘figuration of the airplane must be posi-

“itively  damped with controls free; and

. Imust be controllable with normal use. of
. the primary controls without requirmg
" “exceptional pilot sk:ll

. -43. By deletihg- §25.201(c) (2) : re-
des1gnat1ng § 25.201 (e) (3) as (c) (2),
and by adding a new §25. 201(d) to read
a8 follows:

‘f§25 201 Stall demonstrauon S
- . “® . W
_ 1(d.) Occurrence of stall is defined as: fol~
ows:
(1) The airplane may be considered
-stalled when, at an angle: of attack

mea.sumbly greater than that for maxi~ -

" mum Hft, the inherent flight characteris-
" ties give & cléar-and distinctive indication

" . to-the pilot that the airplahe i3 stalled.
-, "Typical indications of g stall, eccurring
. -either 1ndmdua.1]y or in combination, .

CLare—
1) A nose-down’ p1tch that cannot ‘be
ﬁreadﬂy arrested‘ :

DA roll_ that cannot be readily a.r-*

rested or”
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ity If clear: enough a loss of control

eﬁ'ectiveness, an abrupt change in control

force or motion; or:a’ dlstinctive sha.king

_ of the pilot’s controls.

(2) For any conflguration in whlch the
alrplane demonstrates an unmistakable
inherent aerodynamic warning of a mag-
nitude and severlty that is a strong and
effective deterrent. to further speed re-
duction, the girplane may be considered

- stalled when it redches the speed at
which the effective deterrent 1s clearly

manifesbed :

“43. By deleting the term- “§ 95.201 (¢)
(2)" in §25.207(c) and inserting in its
place the term *“§25201(d)"”, and by
adding a sentence at the end of: § 25,207
(b) to read as follows:

§ 25.207 : Slall warmng.
» « w0 s .
) % **Ifa waming' device is used,
it must provide 8 warning in each of the
airplane configurations . prescribedt in
paragraph (a) of this section. at the
speed Prescribed n paragre.ph (c) of t.his
sectlon. Lo
. x . _*._. Y ) _"- X : ‘_,'
k] 25 233 [A.mended]

. 44, By amending §95.233(a) by de~
leting. 0.2 Vs, and substituting “20
knots or.0,2 Vs, whichever is greater,
except that the wind velocity need not
exceed 25 knhots.”

45. By revislng §25.237 to rea.d as
follows:.

§ 25.237 Wmd velocities.

(8) For landplanes and amphibians.'

8 90-degree cross component of wind
velocity, demonstrated to be safe for
takeoff and landing, must be established
for dry runways and must be at ledst 20
knots of 0.2 Vs, whichever ig greater,
except that it need not exceed 25 knots.

(b) For seaplanes and a.mphibxans the
following applies:

(1) ‘A 90-degree cross component of
wind velocity, -up to which takeoff and
landing 'is safe undér all water condi~
tions that may reasonahly be-expected in
normal operation, must be established
and must be at least 20 knots gr 0.2 Va,,
whichever is greater, except that it need
not exceed 25 knots.

(2) A wind velocity, for which ta.'xjing

" is safe in- any direction under all water
conditions - that. may reasonably be ex-

- pected. In normal operation; must-be es-

" tablished ‘and miust e at least 20 knots

“or 0.2 Vs, whichever is greater, -except
that it need not exceed 25 knots, *

4¢. By adding a new § 25.255 following
§ 25.253 to read as follows: .-

§ 25.255 Out-of-trim charaetéfiSiics. ]
~ Aa) From an initial condition with the

alrplane trimmeéd at cruise speeds up to
“Vio/Muo, the sirplane must have satis- :

factory maneuvering stability and con-
trollability with the degree of out-of-

trim in both’ the airplane nose-up and .

nose-down directions, which results from

"the greater of—

(1) A three-second movement of the -
'Iongltudmal ‘brim- system at its normal.
‘Tate fur the particular ﬁzght conchtion :

with no aerodynamie load {or an equiva=-
lent degree of trim for airplanes that do
not have a power-operated trim system),
except. as limited by stops in the trim
system, including those required by-§ 25.-
655¢h) for adjustable stabilizers; or

(2) The maximum mistrim that can
be sustained by the autopilot while main-
taining level flight in 't‘.he high speed
cruising condition.

(b) In the out-of-trim, condition spec-

- ified in paragraph (a) of this section,

when the normal acceleration is varled

from 41 g.to the positive and negative

values specified in paragraph (e) of this -
section—

(1) The stick force vs g ‘curve must
have a positive slope at any speed up to
and: including Vee/Mrc;. and.

. {2) - At.speeds between Vre/Mre and.

" ¥op/Mupr. the direction. of the primary-

longitudinal control force may not re-
verse.

(¢) Except as prowded i.n para.graphs
(d Yand (&) of this section, compliance
with the provisions of paragraph (a) of
this section must be demonstrated in

- flight over the acceleration range—-

(1) —1gto+25g;0r.

- () 0g to 2.0 g, and extrapola,tmg by

an acceptable method to =1 g and .
+25g -

{@) If the procedure set forth in para-~
graph (e¢) (2) of this section is used to
demonstrate compliance and marginal
conditions exist during fiight test with
regard to reversal of primiary longitu-
dinegl control force, flight tests must be -
accomplished from the normal-acceler-
ation at ‘which. s marginal condjtion iy -
tound to - exist -to the applicable: limit

-specified in- paragraph (b)(l) .of. this

section.. -

(e) During flight  tests requn'ed by
paragraph (a) -of this section, the limit
maneuvering load factors prescribed in
4§ 25.333.(b) and 25.337, and the maneu-

vering load factors associated with prob- .

ahle inadvertent excursions.beyond. the -
boundsries of the buffet onset envelopes
determined under § 25.251(e), need not
be exceeded. In addition, the entry speeds
for flight test demonstrations at normal

- acceleration valuesless than 1 g must be

limited to the extent necéssary to ae-
complish .2 recovery without exceedmg .
Vor/MDF, ’ :

(£) In the out-of-trim condltion spec-

ified in paragraph {a} of this section, it

must be possible from an overspeed con- -
dition at. Vor/Mbpr to produce at least -
1.5 ¢ for recovery by apnlying not more
than 125 pounds of longitudinal control
force using either the primary longitu-
dinal control alone or the primary longi-
tudinal control and the longitudinal trim
systemy. If the longitudinal trim -is used
to assist in producing the required load
factor, it must be shown 8t Vor/Mbpr that

" the longitudinal trim can be actuated in - S

the airplane nose-up direction with the

.primary -surface loaded to correspond
‘to the least of the folowing airpla.ne
‘nose-up control forces:

(1) -"The maximum control forces ex-
pected in service as speclﬁed in §§ 25. 301
and 25 397 .



{2) The conftrol force required to pro-
‘ducelsg.
(3) 'The control force corresponding
_to buffeting or other phenomena. of such
intensity that it is a strong deterrent to
further application of primary longitu-
dinal control force.

47. By adding -3 new -§.25.703 fonuw-_

ing §25.701 to read as follow5' .
§ 25.703  Takeofr warmng system,

A takeoff warning- system must be in-
stalled and must meet bhe follomng re-
quuements.,

{a) The system musb provide to the
pilots an aural warning that is automat-
ically activated' during the initial por-
tlon of the tdkeoff roll if the girplane
is in a conflguration, including any of
the following, that would not allow a
safe takeoff: :

(1) 'The wing ﬂa.ps or leading edge
devices are mot within the approved
range. of takeoff positions.

(2) Wing spoilers (except lateral con-
frol spoilers meeting the requirements

would not allow a-safe takeoff. ;-
(b) The warning required by para-

graph (a) of this sectmn must continue.

. until—
(1) The canﬁguratmn is "changed to
allow a safe takeoff;
(2) Action is taken by ﬁhe pilot to
terminate the takeoff roll:

(3) The alrpla.ne is rotated for take--
, off;or | L C
1) The wammg 1s manually deactx- :

vated by the pilot.. .

(¢} 'The micans used fo activaie the
-system must function properly through-
out the ranges of ‘takeoff weights, alti-
titdes, and temperatyres’ for which cer-
tification is reguesied. - .

48. By revising- §25 729(e) (3)
read as follows:

§ 25.729 Reu-achng mechanism.
* N Tk . M

(e) T e % :

(3) If t‘here is a manual shutoff for
the aural warnifig device prescribed in
paragraph. - (e) {2y of - this section, ‘the
warning.’ system -must.. be designed 50
that, when the warnhing has.been sus-
pended: after one or more throttles are
closed, subsequent- retardation of any
throttle to or beyond the position for a
normal landing approach will activate
the aural warning, .-

L] L L4 > *

- 49, By revising § 25. 1043(b) to read

as follows: :

§25.1043 Co_olmg tests.

» * W *. %

to

by Mazimum ambient atmospheric .

temperafure. A maximum ambient at-
mospheric’ temperyature corresponding to
sez level condxtmns of ‘at least 100 de-
grees - F-must- be' established, The as-

- sumed temperature lapse rate is 3.6 de- - .
" grees F per thousand feet of altitude -
above sea level until a temperature of -

—89.7 degrees F'is reached, above which

altitude the t&mperature is considered

constant at —69.7 degrees F, However,

for: winterization installations, the ap-
plicant may select a maximum ambient
atmospheric temperature corresponding
to sea level conditions of less tha.n 100
degrees F. : -
. . » R ‘n- :

'. 50, By adding a new § 25. 1353 (©).(6) to
read as foIIows.

§ 25.1353 Electrical eqmprnent and in-
© - stallations.
k. * o 2 ’ "' ’
(e} * *'* :
'(6) Nickel cadminm battery jristalla-
tions capable of being used to start an

-engine or auxiliary power: unit . must

have— .

) A s‘ystem to control the cha.rgmg
rate of the battery automatically-so as
to prevent battery overheating;. - -

{ii) A batiery temperature sensing and
over-temperature warning system with a
means for disconnecting the battery from
its charging source in the event of an

© of §25.671),. speed brekes, or longitudi- ; over-temperature condition; or .

nal trim dewces are m’a position that -

(iii) A battery faflure sensing amnd
warning system with a means for dis-

‘connecting the battery from its charg-
ing source in the event of batiery failure.

51, By revising §25. 1501 to rea.d as
follows: =~ . ‘

§ 25, 1501 Ceneral. N

(a) Each’ ppergting lmitation speci-
fied in §§ 25.1503 through 25.1533 and

other limitations-and information neces-

sary for safe operation must be estab-
lisHed.

(h) ‘The - operating Inmta.bmns ‘and’
‘pther information necessary for safe op-

eration -must be made available to the

crewmembers as prescribed in §§ 25:1541 -

through 25.1587.
52." By revising §25 1521(e) to read
as follows:

§25.1521 Powerplant lxmxtanons. ’

L - L 3 ® L . oW

(e} Ambient temperature. Ambient
temperature limitations (including limi-
tations for winterization installations if
applicable) must be established as the
maximumn ambient atmospheric fem-

perature at which compliahce with the.

cooling provisions of §§ 25 1041 tl’n'ough
25.1045 js shown. -

. 53. By deleting § 25.1581 e a.nd mark-
ing it “IReserved]”; and by  revising

*§ 25.1581 (a} and (b) and adding a new

§25.1581(d) to read ‘as follows::
§ 25.1581 General.

~{a) Furnishing information. An Air-
pla.ne Flight Manual must be furnished
with each airplane, and it must contam
the following:

(1) Information required by §§ 25 1583

. through 25.1587.

. €2). Other: information tha.t is neces-

_sary for safe operation because of design,

operating, or handling characteristics.

of the manual listed in " §§ 25.1583
through 25.1587, that is appropriate to
the airplane, must be furnished, verified,
and a.pproved and must be segregated

(b} Approved information, Each part

_ 2323
1dentiﬁed and clearly distinguished from
each unapproved part of that manual. -

(¢) [Reservedl

(d) Each Airplane . -Flight Ma.nual
must ineclude a table of contents if the
complexity of the ma.nual indicates a
need for it. :

54, By revising §25 1533 (h and (e
and by adding a’ new § 25. 1583(1) to read
as follows:

‘§25.1583 Operatmg llmnauons -

*® - ® T *

-(b) Powerplant lzmzta.twns The fol-
lowing information must be -furnished:
...{1) Limitgtions required by §25.1521.-

(2) - Explanation - of - the - Iim:tat;ons
when appropriate;

(3) Information necessary for mark-
ing = the instruments reguired by
§§ 25.1549 through 25,1553,

(c) Weight and loading distrzbution
The welght and center of gravity Hmits
required by §§25.25. and 25.27 must be
furnished in-the Airplane Flight Manual.
All of the following information must be
presented either in the Airplane Flight
Manual or in a sepa.rate Welght- and bal-
ance contrdl and loading decument which
is incorporated by reierence in the Atr-
plane Flight Manual:

(1) The condition of the a.lrplane and
the items Included in. the empty weight
as deflned in accordance with § 25.29.

(2) Loading instructions necessary to

- ensure loading of the airplane within the -
weight and center of gravity limits, and .
‘to maintain the loading w:thin these

limits in flight.

(3) 1f certification for miore tha,n one
center of gravity range'is requested .the
appropriate limitations, with regard 1o
weight and loading procedures, for each’,

- separate center of gravity rapge.

* . * * : -

(i) Maneuvering flight load factors.
The positive manetivering limit load fac- -
tors for which the structure is. proven,
described in terms of accelerations, and
8 statement that ' these - accelerations
limit the angle’ of bank in furns and .
1imif the ‘severity of puIl-up manechrs
‘must be furnished. - -

.. b5. By deleting: the word “a.nd” from
the end of §§ 25.1585(a) (6) and. (a3(9) ;
by -adding ‘a. semicolon and. the word
“and” at the -end of -§§ 25.1585.(4) (9);
and by revising §§ 25.1595(a)(7) 'and )
and adding a new §25 1585{&) Q) to
read as follows. - :
§ 25.1585 Operating pmcedures. .

(@) » * * :

(Y Use of fuel Jettlsonmg equlpment
“including any operating precautions rel-
evant to the use of the system T

* * : v * [ 3

(10) chonectmg the battery from, its

_chiarging source, if compliance is shown -

~with - §25.1353(c) 6 (ii) or (c} (6)(111).
. k] . ". PR i  J

‘(c) The buﬁet_ onset envelopes deter-
mined under § 25.251 must be furnished.
The buffet ohset envelopes presented
may reflect the center of gravity at
which the airplane ls normally loaded
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. relevant limitations ‘or information.

" during cruise if oorrections for the eﬁeot

< of different center of g’rawty locations

are furnished.

56. By revising §25 158‘1 to read as.:

Tollows:
: 8 25_.1587 Performance mformauon.
(a) Each Airplane Flight Manual

- must contain information to permit con- -
version of the indicated teriperature to-

free air temperature if other .than a
free air tempersture indicator is used
to comply with tfhe requirements of
§ 25.1303¢a) (1).

(b} Each Alrpls.ne Flight Ma.nua.l must

“rgontain the performance information

computed under the applicable provi-
sions 6f this Part (including §§ 25.115,
25.123, and 25.125 for the weights, alti-

':. tudes, temperatires, wind companents,

-.énd Tunway gradients, as’ applicable):

“within the operational limits of the air--

pla.ne, ‘ahd must contain the following:

(1) “The  conditions under which the.

perl’ormance informsation was obtained,
! including thé speeds associated with the-
-performance information.

(2) Vs determined in accordance with
§25.103. .

3 'I'he following: perfcrmanoe lnfor-
mation (determined by extrapolation and

- computed. for thé range of weights be-

- tween the maximum landing and maxi-
mum takeoft weights) :

l tion. -
.ti (ii) Climb in the a.pproach conﬂgura-
o~
(i) Landing distance. .
(4)-Procedures .
§325.101 (D),

required by. §:25.1533 and by this pard-

.2 graph, These procedures must be in the"

- form of guidance material, including any

(5)-An explanation of significant or

5 » unusual’ ‘fight or ground handling char<

acteristrcs of th.e a.irpla.ne

PART 27——AIRWORTHINESS STANDARDS.
. NORMAL CATEGORY -ROTORCRAFT

§27.25 [Amended)

57. By deleting ‘§ 27.25(b) (1) i) and'

adding the word "a.nd” at the end oi:'
§2725(b)(1) 55 D

‘587 By amending § 27. 29 by adding the
word “and” at the end-of paragraph
(a} (2); by deleting paragraphs (a) (4)

and (a)(5) and by revising: pa.ragraph_

;. {8y (3) to read as follows’

§27.29 Empty, werght and, correspond-

ing center of gravity.
@y e s TN

(3) Full operating ﬂu1ds, mcluding—

D oily
- (i) Hydraulic fluid; and
©  (iliY Other fluids requn'ed for normal
operation ‘of rotoreraft- systems, except
. ‘Water mtended for injectxon in the
engines
- . » BN B - »

©o 59, By revismg the lead In of §27.33
“(bY ‘atfid by adding a neW §27 33 (e) to

' rea.d as follows

W Chrnb in the landing conﬂgura- _

established u.nder .
(g), and (h) that are re-
lated to the hmitations and information.

RUI.ES AND REGULATIONS

§ 27 33 Mam rotor speed and. prtch
fimits,
. . s » *,

(b) ‘Normal main rotor high pitch liri~ -
its f power-on) For ‘rotorcraft, - except

helicopters. required to have a main rotor
low speed warning under paragraph (e)
of . this section, it must be shown with
power on, and “without -exceeding -&p-

.proved engine maximum .limitstions,

that main rotor speeds substantislly less
than the minimum approved main rotor
speed wiil not oceur under any sustatned

- fight condition. This must be met

by— * % "
B 1‘ » ' :r_‘ :
"(e) Main rotor low speed warning for
helicopters. For each single engine heli-
wecopter, and each multiengine helicopter

‘that does not have an approved device. -
that. automatically. increases power on

the ‘operating engines when one engine
{fails, - there must be a main rotor Iow

speed warning which meets the follow- -

1ng requirements:

(1) The warning must be furnished

to the pilot in all flight conditions, in-
cluding power-on and power-off Right,

when: - the speed of a main rotor ap-..

‘proaches & value tha.t can jeopardize

" safe flight,

(2) The warning may be i’umished ei-
ther through the inherent serodynamic
qualities of the helicopter or by a device.

(3) The warning must be clear and

distin¢ét under all conditions, and must -

be clearly distinguishable from all otlier

~warnings. A visual device that requi.res :
the “attention of the crew within- the .

cockpit Is. not acceptable by jtself.

device must eutomatically deactivate: a.nd
reset when the low-speed condition s

corrected. If the device has an audible

warning, it must also be equipped with
2 means for the pilot to'manually silence
the audible warning before the low-speed
condition is corrected.

60. By revising § 27.45 including the

_heading to-read as follows. ’

§ 2745 General.’

(ay. Unless otherwise prescribed the
performance requirements: of this sub-
.part must-be met for st:lll air and a. sta.nd-
ard atmosphere. -

h) The performance must correspond '
to the engine power avallable under the .

particular ambient atmospheric condi-
tlons, - the particular flight  condition,
and the reIative ‘humidity ‘specified .in
‘paragraphs (d) or (e) of this section,

.as eppropriate. -

“t¢) ‘The available power must corre-
spond.: ‘to" engine power, . not exceeding

-the approved power;. lesg— -

(1) Installation losses; and -

(2). The power absorbed by the acces-

sories and services appropriate to .the

- particular  ambient: atmospheric condi-
tions and the particular Aight condition.
(d) For reciprocating engine-powered

rotorcraft, the performance, as affected
by. engine power, must be based on &
‘relative - humidity of .80 percent ‘in‘a

. sta.ndard atmosphere

" > applicant at or below VNE;
“(4) If. 8" warning deviee is-used, the

) For turbine-'engine-powered rotor-
craft, the performance, as affected by
engine power, must be based on & rela--

tive humidity of—

(1) 80 percent, at a.nd below stand- :
ard femperature; and -

(2) 34 percent, at and above stand-
ard temperature plus 50 degrees P, Be-
tween these two temperatures, the rel-
ative humidity’ must vary linearly. = -

'61. By changing the heading of § 27.65 -

and by revising §§ 27.65 (a) @) and ()
to read as i’ol]ows

§ 27, 65 Cllmb A!l eng'me operatmg. e

(a) > L] * - \
(2) The climb gra.d:ent at the rate of'

- elimb  determined in accordance’ with

paragrapli (a) (1) of this section, must

be either—
(1) At least 1; 10 1f the horizonta.l dis-

tance required to take off and climb over

".& 50-foot obstacle is determined for each

weigl:lt, altitude, and temperature within
the range for which _certification is re- -

‘quested; or

(ii) At least 1:6 under sta.nda.rd sea.‘,
level conditions. . <

(b) Each helicopter must meet the
following requirements:

(1) Vy must be determined—

(1) For standard sea level condit_ions, -

(1) At maximum weight; and-

i) with ma,ximum cortinuous power
on each engine. -

2y I at any altrtude within the range
for which certification is requested, Vs
15, less than Vv the steady rate’ of cllmb
“must be determined—

(1) .At the climb speed selected by the

(i) ‘Within the range from 2,000 feet .
below the altitude at whith VNE is equal
to Vy up ‘to the maximum. altitude for
‘which- certification is requested; ~ -
© (itiy For the ‘weights and 'tempera-
tures that “correspond to the altitude
range-set forth in paragraph (b) (23 (ii)
of this section and for which certifica~
tion is requested; and o

(iv) ‘With maximum continuous power'

" on each engine.

'62. By revising §2'1r 67(0) to rea.d as
follows:
§ 27.67_ "Climb: one engine inoperative.
* B T L T
(¢) Maximum .continuous “power on’
the other engines and (fof helicopters

for which certification for the use of 30-

minute power is requested) at 30-m1nute
power, i
. B3. By rev:lsi.ng §27 '?5(a) (2) (11)
read as follows
§27.75 Landmg.

(a) lli lt [ .

(2) # ] . ’ -

(i) For multiengme rotorcraft one
engine moperative and with each oper- -
-ating engine. w1thm approved operatmg

to

i limrtations and:

* » Y ] *® !
64. By revxsmg § a7, 143(b) and add—
i.ng a new § 27. 143(e) to, read as. follows

FEDERA!. REG[S‘I’ER, VOL 43, NO. lO—MONDAY, JANUARY 16, '.'978



'§27.143 Conlrollal)'lrty and aneuver-
akbility, :
" ® -l & *® *
. (B The margin of eyclic, ‘control must
allow satisfactory: roll and pitch control
at Vig with—
€1). Critical weight; :
- {2) Critical eenter of gravity,
(3) Critical rotor rpm.; and
. {4y Power.off (except for hehcopters
demonstrating compliance with' paras

graph (e) -of this section) and power on. . ‘

Y . * * *

(e) Por- hehcopters .for which a Vzm
(power -off) is established under § 27.1505

' (¢), complance must bé démonstrated
w1th the following requirements with .
eritical weight, critical center of gra.vrty,

and critical rotor rp.m.:

(1) ‘'The ‘helicopter . must be . safely

‘slowed to. Vng (power-offy, without ex--

_ceptional pilot skill, after the-last op- .
erating ‘engine is: made inoperative at’
power-on Vwxe.

(2) At a speed’of 1.1 VNE (power off),
the margin of ¢yelie control must allow
satisfactory roll and pitch - control thh
power off;

65. By rev1s1ng § 27 1'75(c} to read
5 Iollows .

§27.175 Demonstration of slauc Iongl~
tudinal stability. .
- LI - o

(e Autor'otation. Static longitudinal
‘stability must be shown.in autorofation -
at aifspeeds from 0.5 times the speed for

. minimum rate of descent to Vg, or to
1.1 Vxg (power-off) if Vi (power-off) is
established under : §27.1505(c) and.
with—

(1) Critical weight - ‘
(2) Critical center of gravrty,
{3) Power off;

(4) The Ia.nding gear—

(1) Retracted; and

(i1} Extended; and |

(5) The rotorcrait. trimmed a.t ap-—-

vpropriate speeds found necessary by the

Administrator to.demonsirate stability -

* throughout- the prescribed .Spéed range.
L] t- * E "

"66. By amending §§ 27.1043 - (a)<¢1)
and (d) by deleting the words “maxi-
mum anticipated air temperature" and
inserting in_their place the words “max-
imum  ambient af,mosphenc tempera-

- ture”, -and by revising the lead-in
~of § 27.1043 (a) and. remsmg § 27 .1043(b)
to read 45 follows:

| §27.1043 Cooling tests.

- (@) General. For the. {ests prescribed
i § 2. 1041(b> the foliowing apply

‘- *'- * * L

()  Mazimum ambient- atmospherac
temperature. A maximum ambient” at-
. mospheric temperature corresponding to
seéa level conditions of at ledist 100 de-
-grees F musf be established. The assumed

- temperature lapse rate is 3.6 degrees.F
-per. thousand feet of altitude above sea
“level until a temperature of —69.7 de-
erees F is reached, above which altitude
the temperature is considered.constant
a.t ~69.7 degrees F HOWever for win—

.-RULES AND REGUI.ATIONS

terization mstallatrom.
level conditions of less than 100 degrees

P,

-—a*i 5 L]

_67.-By .adding a new §27. 1353(g) to-

reada.sfollows =
- §27.1353 Storage battery desngn and

. ins atlon.
~ oo * - *«

(g} NrckeI cadmium battery 1nsta.]1a.-

h tmns capable of being used to stért an

engine or auxjliary’ power u.mt must
have—

(1) A system to control the chargmg
‘rate of the battery automatically so as
to prevent battery .overheating’;

(2) A battery temperature sensing and
ovér-temperature warning system with
8. means for - disconnecting the battery
from its charging source in the event of
an_ over-temperature condition; or

(3) A ‘hatfery failure sensing and
warning system ‘with a means for dis-
connecting the battery from its ¢harg-
ing-source m the event of battery fa.llure

-68.. By .revising §271501 to ree.d ‘88
fo‘llows

§27.1501 General. .
(a) Each operating limitation specified

in §§ 27.1503 through 27.1525 and other .

limitations and information necessary
for safe operation must be established.

by The operating limitations. and
other information necessary for safe op-
eration must be made available to the
crewmembers as prescnbed m $§ 27.154)
through 27.1589, o

69. By revising § 27.1505¢a) and add-

-~ Ing anew § 27.1505(¢) to read as follows:
§.27.1505 Never-exceed speed.

(a) The never-exceed speed, Vg, must
be established so that it is-— .
(1) Not less than'40 knots (CAS); and
(2) Nof more than the lesser of—
- (1) 0.9 times the maximum forward
speeds established under §.27.309; or

(i) 0.9 times the maximum  speed
shown under §-§ 27. 251 ‘and 2'1 629,

(¢} For helioopte,rs a stabilized power- -

off Vv denoted as Ve (power-off) may
be established at a speed less than Vne
-established pursuant to paragraph (a)
of this section, i the followmg condi-
tions are inet: :

(1) Vs (power-oﬂ) is not less t.han E::
sr2ed midway between the power-on Vxg
and the speed used in meeting the re-
guirements of-—

(iy §27.65¢h) for s:.ngle engine heli-
copters; and

i) § 27.67 for multiengme hehcopters ’

(2) Vi (power-off) is—.

(i) A constant alrspeed:.

(i) A constaif. amount less’ than-
- power-ofL'VNE; o .

(iii) - A constant airspeed for a portion
of the altitude range for which certifica-
iion is requested, and a constant amount
less than poweron Var for the re-
mainder of the altitnde ra,nge T

the applicant.
- may select a maximum ambient atmos-
pheric temperature corresponding to sea -

“and €3) as (b)
" tively, by revising § 27.31545(b) (1), gnrd
to read :

2325.

70.. By. adding a New §2‘7 1521(_f) to:

read as follows: .
§27.1521 Powerplant llmltatlons.
* * . Cat o _' .
i A’mbient temperature. For turbine
engines, ambient tempergture limitations

(ineluding Hmitations for winterization.

instalfatiohs, if applicable) must be es-
tablished -as-the maximum ambient at-

mospherie temperature. at: whlch‘_oom- )

pliance with the cooling provisions of
§8§ 27.1041 through 27.1045 is shown.

71. By adding a new § 2‘7 1527 to rea.d a.s'

follows:
§ 27.1527
The maximun aghtitude up to. which

operation is allowed, as Iimited by flight,

structural, powerplant;, functional, or
equipment characteristxos, must he es-
tablished.

2. By redes:gnatmg §§ 27, 1545(bY (2)
(3) and (4);

adding & new §27 1545(hy<(2),
as follows:

§27. 154-5 Airspeed lndzcalor. .
" o # T

(h)y * # = .
(1) Ared radie.llme— )

(iy. For rotoreraft other then hehcop--'

ters; at Vre; and-
(ii} For helicopters, at V\F (power-on)
(2) A red, cross-hatched radial line at

(power oﬁ?) is less than,vw_ (power -oh).
R * . B 11 *

’_ 73. By deleting § 27.1581(cy and ma;r_k-

ing it “IReserved}”; :

§§ 27.1581 (a) and (b) and by addinga

new § 27.1581 ¢dy to read as follows:. -

5§ 27, 1581 General

(a) Furmshmg mformatzon A Rotor-:

Maxnmum operatmg alntutlef‘

. TESPEC= -

- Vyg (power-off) for helicopters, if V\c, .

and by revising -

craft Flight Manual must be furnished -

with each rotoreraft, and it must contam

the following:. . -

(1) Information reqmred by §§ 2’7 1583
through 27.1589,

(2) Other information that is neces—,
sary for safe operation becalse of design,

- operating, or handling characteristies.

(b)Y Approved information. ‘Each part

of the manual - listed in  §§27.1583

RN

through 27.1589, thet is appropriate to

the rotoreraft, must be. furnished, veri-

fied, and approved, and must be segre--"

gated,  identified, . and. clearly’ distin-

.. guished from ea,ch unapproved part of

that manual. -
(e} [Reserved]

. (@) Table of contents, Each Rotorcrartf

-thht Manual must include a-table of .

contents if the complexity of the manual
indicates a need forit. -

74. By revising §27.1583(b) and add- -
- ing anew § 27.1583(g) to read as follows:

§27.1583 Operating limitations.

¥ ™ e R *

(1) Powerplant Bmitations. The fol-

lowing information must be furnished:

1), Limitstions required by § 27.1521. .

) Explanatmn ‘of the limf atlons A

when approprlate
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(3) Information necessary for mark-

. the instruments. requn-ed by
s §§ 27.1549 through 217. 1553
: & R * ni: . e

‘(g) Altitude. The altitude established -

imder §.27.1527 and -an explanation of

. the limiting factors must be furnished. .

75. By adding new §§ 27.1585(c) and
d) to rea.d as follows:

§ 27.1585 - Operating procedures. :

ko . w ® *

(¢) For helicopters for which a VNE

(power-off) is established under § 27.-
1505{(c), tnformation must be furnished
to explain the VnE (power-off) and the
‘procedures for reducing sirspeed t{o not

- moreé than the VNE (power-off) followmg .

failure of all engines.
{d) For each rotorcraft showing come-

‘pliance with § 27:1353 (£) (2) or g)(3),

the operating procedures for d:.sconnect-
ing the battery from its. charging source
must be furnished,

76. By . striking the parenthetmal ex-
pression “(f provided)? aftér “Manual®
in-the lead-in of §27.1587(h);

colon at the end of § 27.1587(k) (1): by
striking the period at the end of § 27. 1537
(b) (2) (if)’ and inserting in its place a
semicolon followed by the word *and”;
“and by revising § 27.1587(a) and 'a.ddmg

& new § 27, 158'7(b) (3) to read as follows:

-8 27 1587 Performarnice information.

a). The ro.to_rcra.ft ‘must be furmshed i

-with, the following information, deter-
_mined in accordance 'with §§ 27.51
. through 27.79 and 27.143(c) :

(1) Enough information to determine
‘the limitihg height-speed envelope,

= (2) Information relative to—

(i) \The hovering -ceilings. and the

- steady rates of climb and descent, as af-

- fected by any pertinent factors such as
airspeed, temperature, and altitude;
© (i) The maximum safe wind for op-
"eration near the ground; and" :
(i) For reciprocating engine-powered
rotorcraft, the maximum - atmospherie

téemperature at which conipliance with -

the cooling provisions. of §§27. 1041
.- through 27.1045 is shown, .
(b) L
_(3) The honzonta,l takeoff distance de-
bermlned in-accordance w:th §27 65 (a)
'(2) . L

- PART 29;—AIRWOI§THINESS STANDARDS:
.~ TRANSPORT CATEGORY ROTORCRAFT

- 77 By amending § 29. 29 by adding the
"word “and” at the end of paragraph
(a)(2); by deleting paragraphs- (a){(4)

-and (a) (5); and by revising paragraph
(a)(3) to read asfollows: :

"§29.29  Empty weight and correspond-
_ ing center of gravxty )

. (a') * & %

~ (3 Fall operatmg ﬂmds, 1nc1uding-—
-1 Oik;
T ) Hydrau.uc Huid; and
» - (iily "Other fluids requn-ed for normal
operation ‘of rotorcraft systems, except

“water intended for injection in the
engines, - ’
i

x t ] ¢ »

by strik-
ing the word “and” following the semi-

RULES AND REGULATIONS

© 18, By revising the leadin ‘of §29.33
(b) and. by adding a-new §29.33(e) -to
read as follows:. :

" limits..
- e "".‘ﬁ #.A o

(b) Normal main- 'roto'r‘ “High " pitch .

~limits (power-on). For rotorcraft, except
hehcopt.ers required to have a miain rotox.

- low speed warning under paragraph (e)
" of this section, it must ‘be shown with
power on and  witholt exceeding ap-..

‘proved engihe maximum- limitations,
that main rotor speeds substantially less
than the. minimum approved main rotor

speed will not occur under any sustained -

flight conchtmn This must - be met
‘by__ ® ¥ %

* | LT e - s

(&) Main rotor low speed warning for .
helicopters. For each single engine heli- -

" copter, and each multiengme helicopter
that does not have an approved devide
-that automatically incréases power on

the operatin, 1 1 :
op ing-engines when one epgine - requested and

(4) ‘At V¥ for standard sea level cob-

fails, there must.be a main rotor low
speed warning which meets the follow-
ing; reqmrements
- () The warning mist be furnished to
the pilot in all filght conditions, nclud-~
Ing power-on and power-off flight, when
the-speed -of & main rotor approaches a
value that can jeopardize safe fiighit.

(2) The warning- may be furnished

- either through the inherent aerodynaniic
qualities of the helicopter or by a device.
(3) The warning mist be clear and

distinet under .all conditions, and must
"he clearly. distinguishable from all other
warnings. A visual device that requires
the attention of the crew within the
cockpit is not acceptable by itself,

. {4) If a warhing device is used, the.
device must automatically deactivate and -
reset when the low-speed condition is .

corrected. If the device has én audible
warning, it must also be’ équipped with
a means for the pilot to manually silence
,the audible warnirig before the low-speed
condition is corrected.”

9. By amending § 29.45 as follows:

~1. By  'deleting - paragraphs
and (b) ¢3),

2. By deleting the semicolon and the
word “and” at the end. of paragraphs.
(a)(2) and (b) (2) and by adding periods - .

in place thereof.

3. By addjng the word "a.nd” at the

end of paragraphs (a) (1) and (b) (1},
. 4. By adding new- paragraphs_ (c),
(d), and (¢) to. read as follows:- -
§ 29.45  General.
T l_# £ % T
{¢)- The available power must corre-
spond to-gngine power, not exceedmg the
approved power, Iess—:
Y Installation losses; and
~ (2) The power. "absorbed by the acces~
sorigs and services appropriate- to the
"particular  ambient atmospheric condi-
'tlons and the particular ﬁlght condition.
-4d) For recrprocatmg engme powered

,rof:orcra.ft the performance, as affected ..

by engme power must be based on a rel-

@ @

ative: humldlty of '80 percent ina stand-- R

~ard atmosphere. o ‘
(e) Por turbine engme-powered rotor-

§29 33 Main- romr Spe ed and puch -craft, . the performance, as affected -by

engine power, must be based on a rela- :

tive humidity of—

-(1). 80 percent, at. ahd below standard RN

temperature; and

. (2) 34 percent, at'andvabove stanclard '
-temperature plus-50 deg-rees F.
"Bétweeri ‘these ‘two temperatures

felative’ ‘humidity ‘must yary linearly
- 80 By

adding . & hew § 29 65(c) to read as

foIIows

8 29 65 Climb: All engmes operatmg. _
(a.) The steady rate of climb must be

craft— -

(1) With maximum continuous power .

on each engine;

. (2) With the landing gear retra,ct.ed o

¢3) For the weights, altitudes, and

the, &

changing ~the heading’  of
;“§29 65, by revising - §29:65(2) and by

"determined for each Category B rotor-

byl

temperatures for which certlﬁca,tion is

ditions at maximum weight and at speeds

gelécted by the apphca.nt at or below

Vxe for. other conditions.
. % L ® ’ =

@) For Category A helicopters, if VNE

at ‘any altitude. within .the range for.

which certification is requested is less
than Vv at sea level standard conditions,

with maximum weight and maximum .

contiriucus " power, the steady ra.te of

climb must be determined—

(1) At the climb speed selected by the
applicant 4t or below VNE;

{2) Within the range from 2,000 feet

‘below the altitude at which VnE Is-equal

to Vy up to the maximum altitude for
which certification is requested;

(3) For the weights and t.empera,tures
that correspond to the altitude range set

forth in paragraph (c).(2} of this section -

and for which- certxﬁcatmn is requested;
(4) With maximum.. continruous power
on each engine; and

.(B6) ‘With-the landing gear retracted )

81, By revising § 20.143(h) and add-
ing a new-§ 29.143(e) to read as follows:

§ 29.143 Controllab:luy and: maneuver-_

a}:nl:ty : .

. * % L R L - 0 .
{b) 'The margifi 6f cyclic control must
allow satisfactory. roll and pltch control
at Vne with—— . :

(1) Critical weight;

(2) Critical center of gravity;

- {3):Critical rotor r.p.m.; and

(4} Power off (except for helicopters
demonstrating compliance 'with para-
graph (e) of this section) and power on.

. . T o - & >
. (&) For helicopters for which 4 VxE
(power-off) is.”  established under

§ 29.1505(¢), comphance mmust be demon-

strated with the following reqmrements

with eritical -weight, critical ‘center of

'gra.vaty. and critical rotor r.p.m.: .
.The helicobter - must be. safely

(1
slowed to VrE (power-oﬂ’) wrthout ex-
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ceptional . pilot skill, after the last ‘op-
erating engine is made moperatlve at
power-on VNE, . -

. (2)At a speed of 1.1 Vnz (power-oﬁ.}
. the margin of cyclic control must allow
satisfactory roll and pitch control with
power off, . .

. 82. By revxsmg §29 175(c) to read as
“follows:

. §29.175 - Demonsll'atlon of static Iongl-
tudmal staluhty.

T » » = “

(c) Autorotation. Static longitudinal
stability must be shown in autorotation
at airspeeds from 0.5 tines the speed for
minimum rate of descent to Vn=, or to
1.1 Vne (powet-off) if Vng (power-off) is
established under . § 29. 1505(0) “and
With— -

(1) Critical weight; )

- (2} Critical center of gramty,
© (3} Power off; ’
(4) The landmg gear.
() Retracted; and
. (ii¥ Extended; and
and (i) extended; and

(5) The rotorcraft trimmed at ap-
propriate speeds found necessary by the
Administrator - to demonstrate “stability
throughout the prescribed speed range.
) ' " - ' * % } " w i

.- 83, By amending §§ 20.1043(a3-¢3) and
(d) by deleting the words “maximmum
anticipated air temperature” and insert-

. ing in their place the words “maximum

ambient atmospheric temperature” and

by revising - §29.1043(b) to read as
follows- :
- § 29.1043 Cooling tests.
* oW ; " T #
) Mazimum ambient. atmosdheric

temperature. A maximum. ambient at-
mospheric temperature corresponding to
sea level conditions of at least 100 degrees
F must be established. The assumed
ternperature lapse rate is. 3.6 degrees F
per thousand feet of altitude above sea.
level until a temperature of —69.7 de-
grees F is reached, above which altitude

the temperature is considered - constant )

.at —69.7T degrees F. However, for win-
“terization installations, the applicant
may select a maximum ambient atmos-

‘pheric temperature corresponding to séa’
level conditions of less than 100 degrees -

F.-
* *® a ax ’ LN
B4, By adding a new § 29.1353(¢) (6)
to read as follows ) :
§ 29,1353 - Electrlcal eqmpment ‘and in-
stallation. :
» ® # * *
) * ¥ L ’

{(6) Nickel cadmium battery installa-
tions capable of being used to start an .

© engine or. auxijliary power unit must
have—
(1) A system to control the charging
rate of the battery automatically so as to
" prevent battery overheating;
. (ii) -A batteiy temperature sensing and
- over-temperature warning system with a
means ‘for dlsconnectmg the battery

i
ii
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from its charging source in the event of
an over-temperature condition; or

(iii} A battery failure sensing and
warning system with a means for dis-
connecting the baitery from its charging
source in the event of battery failure.

85. By revxsmg §29 1501 to read as
follows

§ 29,1501 "General. D
"(a) Each operating limitation specified

in §§29.1503 through 20.1525 and other

limitations and- information necessary
fox; ;;Lfe opération must be established.
other information necessary for safe op-
eration must be made available to the
crewmembers as préscribed in 5§-29. 1541
through 28.1589. .

.86. By revising §29. 1505(&) and add—
;ng a new §29 1505(0) to read. as fol-
OWS:

§ 29.1505 Nev-er exceed speed.

(a) The never- exceed speed, VnE, .

must be established so that. it is—

- (1) Not less than 40 knots (CAS) ; and

€2) Not more than the lesser of—
) 0.9 times the maximum forward
speeds established under § 29. 308; or
(i) 0.9 times' the maximum speed
shown under §§ 20.251 and 29.629.
T w _* . .-:*- S X w0

" (¢) For helicopters, a stabilized power-

off VnE denoted as VNE (power-off) may

be established at a speed less than Vne
established pursuant to paragraph (a)
of this section, if the following condi--
tions are met: o

(1) VNE (power-off) is not less than a
speed midway between {he power-on VNE
and the sreed used in maeeting the re—
gquirements of—.-

(i) § 29.67(a) (3) for Category A heh—
copters;

(i) £ 29. 65(a) for Category B helicop-

ters, except multi-engine helicopters

_meeting the requirements of § 28. 67(b)

and
(iil> § 29.67(b) for mult.]-engme Cate-

‘gory B helicopters meeting the requ1re—-

ments of § 28.67(b).

(2) VNE (power-off) is—

(i) A constant airspeed;

- {iiy A constant amount less than
power-on VNE; or :

(ii) A constant alrspeed for a portion -
of the altitude range for which certifica-

. tion is requested, and a constant amount

less thah power-on Vwz for the re-
mainder of the altitude range. -

87. By revising §29. 1521(e> to - read
a3 follows: .
§ 29.1521 Powel:plant limitations,

* T * i W

(e) Ambient temperature. Ambient
temperature limitations (including lim-
itations for winterization instaliations if
applicable) must be established as the
maximum ambient atmospheric tem-
perature at which compliance with the
cooling provisions of §§ 28. 1041 ‘through
29,1049 1s shown

% ¥ e * ke

88, By addmg 3 new- §.29 1527 follow- "

ing § 29,1525 to read as follows:
§29.1 527 Maximuny operalmg altitade.

The maximum zltitude up to which
operation . is allowéd, ;as Iimited by
flight, structural, powerplant functional,
or equmment cha.ract,eristms, must be es-
tablished.

89. By redesignating §§ 29.1545 (b) (2)

and (3} as (b)Y (3) and (4);-pespectively, - -

by revising & 20.1545(b) (1), and adding
anew § 28.1545(1) (2), toread as follows:

The opersting limitations and §29.1545  Airepeed indicator.

¥ » * * *

oy > * v ..

(1} A redradial line— -

(i) For rotorcraft other than’ heh-
copt.ers at Vwe; and

(ii) For hehcopters, at Vye; (power-
on).

(2)° A red, eross-hatehed radial 11ne at

VYNE (power-off} for helicopters, if Vne

{(power-off) is less than VNE (power-on).
» * * * L

90. By deleting § 29.1581(¢) and mark-
ing it “[ReservedI”, and by revising
§§ 29.1581 (a) and (b) and adding & new
§29.1581(d> to read as follows

§ 2\9 1581 Genera].

(2) Furmshmg mformataon A Roator-
¢raft Flight Mantal must be furnished.
“with each rotorcraft and it must conta.m
the following:

- (1) Information reqmred by §§ 25.1583
through 29,1589

«{2). Qther mformamon that is neces—
sary for safe operatmn because of desigh,
operiating, or handling charactenstles

) Approved: m,formatzon Each' part

of the manual listed in '§§29.1583:through

29,1589 that is appropriate to the rotor-
craft, must be furhished, verified, and

approved, and must be segregated, iden-

tified, and clearly distinguished irom
each unapproved part of that manual

(¢) TReserved)

“td) Table of céntents. Each Rotorcraft
Flight Manual must includé a table-of-
contents if the complexity of the manual
indicates a need for it.

<

91. By revising §20.1583(b) and by ~

adding a new §29.1583 (h) to read as’
. follows: )
§29.1583 Operating limitations.
A 7 # L3 ® . L3
() Powerplant limitations. The fol-
lowing information must be furnished:
(1) Limitations required by §29.1521,
(2) Explanation of the limitations,

" when appropriate,

(3) Information necessary for mark-

‘ing the instruments required by
§§ 29.1549 through 29.1553.
. Ll LI L. A n -

(h) -Altitude. The altitude established

under §29.1527 and an explanation of
the limiting. factors must be furnished.

92, By addmg new §§ 29.1585 (¢) and
(d) to read as fclows:
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§.20,1585 Opeérating procedures. -

o e & »

{c) ‘For helicopters for which a Vwe

; .(power-ofm is established under §29.-
.1505(c), information must he furmshed
. to expls.m the ¥we (power-off) and the

procedures for-reducing . airspeed to not

-more than the Ve (power-off) following

fa.:Iure of all engines. . .
- (d) . For-each rotorcraft showing com-

: pha,nce with. §.29.1353 (o) (6) (D) or (o)

(6] (iiD), the. operating procedures . for

- disconnecting .the hattery” from its
' charging source must be‘fum—is_hed.’ '

-

-_ PART 91—GENERAL OPERATING AND

FLIGHT :RULES

93 By révising § 91 31¢b) and add-.

ing a’ new §91 31(e) to read ag follows:

§ @1 31 Cwnl _aircraft operatmg limita-

hons and- markmg requirentents,

P .* Lo #® L

() No person may opera.te aT.s. reg-

) mtered civil aircraft— : )
(1), “For which an Airplane or Rotor--.

craft Flight Manual is reqisired by §215
unless there is available in the a,lrcraft &
ciirrent approved Airplane or Rotorcraft

" Flight Manial or the manual provxded

Lo

“for in § 121 Jd41(h):
. 2 For. which - a.n Airplane or Rotor- ‘
: craft thht“Manual is. not. required by -

and

§2rs; uniess there is- available in the

_aircraft o current approved Alrplane or
" - Rotoreraft Fllght Manual,

‘approved

RULES AND. neeuuu'lous
" manual ma.tena.l markmgs, a.nd plac-
ards, or. any combznation thereof
w L. ® 'S R
(e) The Airpla.ne or Rotoreraft Flight
Manual, or manual material, markings
and placards-required by paragraph (b)

-of this section'must contain each operat- -

ing limijtation prescribed for that air-
craft hy the Admimstrator mcludmg the
following:
(1) Powerplanf, (e g, rpm ms.mfold
~ pressure, gas temperature, ete).” -
~. (2} -Aifgpeéeds. (g.g., normal Operatmg
speed, flaps extended sbeed, etc.).
(3) Aircraft weight, center of gravity,

" ahd- weight distribution, including the

. composition of the useful load in those
combma.tmns and ranges inténded to en-
sure that the weight and center of grav-

ity ‘position will remain within approved.

limits- (exg., combinations and ranges of
crew, oil, fusl, and bagegage) . .

(4) -Minimum flight crew.

{5) - Kinds of operation.

-(6) Maximum operating altitude.

“ {7y Maneuvering flight load factors. -

- (8) Rotor-speed (for rotorcraft).

(9) Limiting. height-speed envelope
{for rotorcraft);

PART 121—-CERTIFICATION AND OPERA-
TIONS: DOMESTIC, FLAG, AND SUPPLE-
. MENTAL AIR CARRIERS AND COMMER-
- CIAL ‘OPERATORS OF LARGE AIRCRAFT
94, By revismg § 121, 141(b) to-read as
follows S

mamml.
L Cwe . m Sk @

craft the cert:ﬁca.te holder shall carry
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§ 121.14} Alrplane or rotoreraft ﬁ:ght

S In ea,ch transport-category air- E

either the manual required by § 121.133,” .

if it contains the information required

. for the applicable Aight manual and this

information is clearly identified ag flight
mahual requirements,_: Or -an" apptroved
Airplane.of Rotoreraft Flight Manual, If

the certificate holder elects to carry the
manual required by § 121.133, he may

revise the operating procedures sectlons
and- mod1fy the pr&;entatxon of perform-
ance -data . from -the applicable flight
manual if the revised operating proce-

dures -and modiﬁed performance data
’ presenta.faon are— '

(1) Approved by the Admmls’crator,

‘and.

(2) Clearly 1denﬁﬁed as eirplane or

; rotorcra.ft flight manual reqmrements

(Secs 313(&) -601, 603 604 “and 605 of ‘the

" Federal Aviation Act of 1958 (49 U.S.C. 1354

(a), 1421, 1423, 1424, and 1426} ; and sec. §(c)
of the Department of Transporta.tion Act (49 -
USC 1655(e)).) ’ N

. NoTe—The Federal Avla.tiorx 'Adp:irﬁstra.-.'

tion: has determined that this document does

-not. contain a major preposal requ!rmg prép-

aration’ of an Economic Impact’ Sta.tement
under- EXecutive Order 11821, as amendeti by-
Execut!.ve -Qrder . 11949, and OM:B cxrcular
A-10T:

Issued in Washington, D Ol on Jenu-.

ary 9, 19'78
LANGHORNE Bo‘nn. _
: Admmzstmtor.

[FR Doc 78-1034 Filed 1-13-78 8 45 am]

.




[1505-011 N~
fitle 14—Aeroncutics and Spoce

CHAPTER 1—FEDERAL AVIATION ADMINIS-
TRATION, DEPARTMENT OF TRANSPORTA-
TION

[Dockets Nos. 14684 and 14324; Amendment
Nos. 1-29, 21-46, 23-21,.25; 27-14, 29-15,
91-145, and-;Zl’ 138)"

AIRWORTHINESS REVIEW PROGRAM
Amendment No. 6: Flight Amendments

Correction

In FR Doc. 78-1034 appearing at
page 2302 in the issue for Monday,
January 16, 1978, in the heading the
last Amendment No. appearing in
brackets read **** 121-1381". It
should have read “* * * 121-138" as set
forth in the heading above.

January 30, 1978
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[1505-011

[Docket Nos. 14684 and 14324; Amendment
Nos. 1-29, 21-46,.23-21..25-42, 27-14, 29-15,
81-145, and 121-13811° .

AIRWORTHINESS REVIEW PROGRAM
Amendment No. 6: Flight Amendments

Correction

In FR Doc, 78-1034 appearing at
page 2302 in the issue for Monday,
January 16, 1978, make the following
corrections:

(1) On page 2303, in the middle
column, in the second full paragraph,
between the third and fourth lines,
insert: “be possible to show that the
effect of"”,

{2) On page 2308, in the middle
column, in the first full paragraph,
the 34th line should read: “quires that
Vncg must be determined to”,

(3) On page 2323, in the third
column, in amendatory paragraph 55,
in the fifth line, the reference to
*§25.1595" should read “§25.1585™.,

(4) On page 2325, in the the third
column, in §27.1545(hX1Kii), insert a
period after “(power on)".

(5) On page 2327, in the third
column, in § 29.1545(bX1)ii), delete the
semicolon after “VNE".

January 30, 1978



