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DEPARTMENT OF TRANSPORTATION received in response to the request for small airplane, this test would mean the
Federal Aviation Administration proposals, destruction of a minimum of 3 to 9

Following receipt of the proposals, the fuselages costing a total of from one to
14 CFR Parts 1 and 23 FAA published Notice No. CE-84-1 (49 two million dollars." consequently, this

FR 30053, July 25, 1984), containing the commenter expresses support for the
[Docket No. 25_11; Amdt. Nos. 1-37 and 23- availability of agenda, compilation of primary category rulemaking (54 FR
421 proposals, and announcement of the 9738, March 7, 1989) and urges
t_lN2120-AC15 Small Airworthiness Review Program expeditious adoption of that rulemaking

conference. That conference was held action.
Small Airplane Airworthiness Review on October 22-26, 1984, in St. Louis, Proposals in this rulemaking action
Program Amendment No. 2 Missouri. A copy of the transcript of all respond to changes in design technology
AGENCY:Federal Aviation " discussions held during the conference that were not envisioned in the current
Administration (FAA), DOT. is filed in FAA Regulatory Docket 23494. airworthiness standards and provide an
ACTION:Final rule. After reviewing the proposals and the acceptable level of safety for that new

public comments received at the technology. Any additional airplane
SU,'_.MARY:This final rule upgrades the conference, the FAA's first related costs that may occur from these
airworflfiness standards for normal ru!emaking action concentrated on proposed new requirements are the
utfiity, acrobatic, and commuter updating safety standards related to result of an airplane manufacturer's
category airplanes. This amendment cabin safety and improved selection of the technology for a new
prcvides airworthiness standards for crashworthiness. On August 15, 1988 {53 airplane design. In regard to the
advancements in technology being FR 30802), in amendment 23-36, the FAA commenter's example of dynamic
incorporated in curient designs, permits upgraded tile standards for cabin safety testing requirements that would require
type certification of spin resistant and occupant protection during the destruction of several fuselages, the
airplanes, and reduces the regulatory emergency landing conditions, which FAA has not been able to identify
burden in showing compliance with included dynamic testing requirements dynamic requirements that would
some of the requlrements for the design for the seat/restraint systems of small require the destruction of a single
and type certification of small airplanes, airplanes, fuselage. The FAA believes that this
These new and amended airworthiness After further review of the conference comment refers to the recently adopted
standards also result in the need for proposals and the comments received at dynamic seat testing requirements of
new definitions. As a result, new the conference, the FAA concluded that amendment 23-36. The new seat design
definitions are added. Small Airplane Airworthiness Review and dynamic testing needed to establish
DATES:February 4, 1°o'gl. Program Notices No. 2 and 5 were next compliance may exceed the cost of the
FOR FURTHERINFOnMATIGNCONTACT: in priority. These two notices Were seat design and static test needed to
Ervin E. Dvorak, Standards Office published on the same date, M'arch 6, show compliance with older
(ACE-110), Aircraft Certification 1989, as Notice No. 89-5 (54 FR 9276] requirements; however, the net benefits
Division, Central Region, Federal and Notice No. 89-6 (54 FR 9338]. Action to be realized from the reduction in
Aviatien Administration, room 1544, 601 on Notice No. 89---8will be a_complished occupant fatalities and injuries are
East 12th Street, Kansas City, Missouri in a separate final rulemaking document, expected to exceed the increase in cost.
64106', Telephone (8!6) 426-5688. This final rulemaking action, resulting Finally, this commenter's
SUPPLEMENTARYINFORMATION: from Notice No. 89-5, considers all recommendation on the expeditious

comments received on that notice, adoption of the proposed primary
Regulatory tIistory category aircraft rule is being addressed

This amendment is based on Notice of Discussion of Comments in a separate rulemaking action.
Proposed Rulemaki_g [NPRM), Notice General

Discussion of Comments to Spec&'c
No. 89-5, {54 FR 9276, March 6, 1989). All Interested persons were invited to Sections of Part 23comments received in response to
Notice No. 89-5 have been addressed in participate in the development of these
the adoption of this amendment, final rules by submitting written data, The following comments and

views, or arguments to the regulatory discussions are keyed to like-numbered
Related Activity docket. Seven commenters responded to proposals in Notice No. 89-5 with the

The FAA announced the Small Notice No. 89-5. Substantive changes exception of proposal 27-1 that was

Airplane Airworthiness Review Program and editorial changes have been made inadvertently omitted from the notice.
on January 31, 1983 (48 FR 4290), and to the proposed rules based on relevant Comments of an editorial nature are not
invited all interested persons to submit comments received and on further included in the discussion.
proposals for consideration. The goal of review by the FAA. Two of these Proposals 1, 3. These proposals
the review program was to provide an commenters strongly support the contain the authority citations for parts
opportunity for the public to participate adoption of these proposals and 1 and 23. No comments were received
in improx:ing, updating and developing commend the FAA for this needed on these proposals.
the airworthiness standards applicable upgrading of the regulations. Proposal 2. This proposal would adopt
to small airplanes, as set forth in part 23 One commenter believes that the generally accepted terminology into part
of the Federal Aviation Regulations ongoing rulemaking actions have 1, "Definitions and Abbreviations," to
(FAR). Where applicable, the review resulted in a continuing increase in the define airplane components and
program was extended to the new cost and complexity of certification configurations that have come into use
commuter category requirements requirements for general aviation with new airplane designs and
because the commuter category airplanes. This commenter cites, as an advanced technology. No substantive
incorporated existing small airplane example of this increased cost, the comments were received on this
requirements as set forth in amendment "dynamic testing of an airplane to prove proposal and it is adopted as proposed.
23-34 (52 FR 1806, January 15, 1987). it will meet the new certification Proposal 4. This proposal, which is
Approximately 880 proposals were requirements," and states that "For a applicable to normal, utility, and
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acrobatic category airplanes, would in the minimum performance a gradient of descent of 5.2 percent. It
establish a climb gradient in § 23.67 as requirements of § 23.67. However, the also would require that landing
the performance requirement for the increase is not significant when distances for airplanes with short field
one-engine-inoperative flight condition compared to the actual performance landing features be determined at the
in place of the current rate of climb achieved by current type certificated maximum steady approach gradient
requirement.Itisbased upon the designs.The proposalalsowould selectedby theapplicantasan
airplane'slandingconfigurationstalling establisha uniformminimum operatinglimitation.Itwould require
speedand would consolidatethe performancestandardforone-engine- thatifany deviceused indetermining
airplaneconfigurationrequirementsfor inoperativeclimbforallmultiengine thelandingdistanceisdependenton the
determiningclimbgradientsintoone airplaneswithmaximum weightsof operationofany individualengine,the
paragraphratherthanthreeparagraphs, 6,000pounds ormore.orstallspeedsin distancewiththatengineinoperative
ascurrentlystated, excessof61knots.Thisperformance must be determined.Iftheuse ofother
One commenter statesthatpresenting standardisunrelatedtothelanding compensatingmeans would resultina

climbrequirementsasa climbgradient, configurationstallspeedand requiresa landingdistancenotmore thanthatwith
insteadoftherateofclimb,isa step minimum climbgradient.Accordingly, allenginesoperating,thentheallengine
forwardand thattheclimbgradient theproposedgradientsare adoptedas operatingdistancemay be used.The
couldbe used directlytodetermine proposed, landingshouldnotrequiremore than
takeoffobstacleclearanceperformance. Contrarytoone commenter's averagepilotingskillsunder the
However, thecommenter isconcerned statementthattheproposalwould operatingconditionsexpectedin
thatallairplaneswitha Vsl of61knots unnecessarilylimitthepayload service.
orless,and 6,000pounds orless capabilityofaircraftwithstallspeedsof One commenter statesthatitis

maximum weight,were excluded 61knotsorless,theclimbperformance impracticaltoeliminateidlepower
becauseoftheretentionofthewords requirementsforairplaneswitha stall approachesforlight,single-engine
"rateofclimb."The FAA agreesthatthe speedoflessthan61knotsarenot being aircraft,The commenter maintainsthat,

changewould be consistentwith the changedby thisproposalThisproposed althoughacceptableforheaviersingle-
otherclimbrequirements.Therefore,the regulationwould change onlytheclimb engineairplanesand formost twin-
word "rate" in § 23.67(b}(2) has been performance measurement from rate of engine airplanes, use of a steady,
replaced with the word "gradient". climb to climb gradient, closed-throttle glide should continue to

The same commenter states that, in One commenter does not believe that be permitted as a landing procedure for
§ 23.67 {b}{1}, {c){2){i), and {c}(2](ii}, the the phrase proposed in § 23.67(a} ..... light, single*engine airplanes. The FAA
gradient should be expressed as a ratio at each weight established as an agrees that idle power approaches
of1:67insteadof1.5percent(or1:133 operationallimit° ° *"shouldapplyto shouldnotbe eliminatedasan

insteadof.75percent}forconsistency theone-engine-inoperativeclimb additionalalternateapproach condition
withtheotherpart23climb performanceofreciprocating iflandingdistancedataisprovided
requirements.The FAA agreeswith multiengineairplanes.The FAA agrees usinga 5.2percentgradientapproach.
maintaining consistency, where with the commenter and § 23.67(a} is This method will provide landing
possible, but the current expression of changed accordingly by removing this distance data for the normal approach
climb gradient for commuter category phrase. However, the weight, altitude, and landing environment from a
airplanes is expressed as a percentage, and temperature requirements for standard instrument landing system in
i.e., 1.2 percent rather than a ratio of turbine-powered airplanes are retained which all airplanes may be required to
1:83.Therefore,theFAA isadoptingthis in§ 23.67{c}{I).
requirementasproposedtobe IntheNPRM, theminimum speed operate.Section23.75{a){2}has been
consistentwithcommuter category requirementtomaintainthesteady changedtoclarifythatthelanding
airplanerequirements.At some future climbgradientperformancerequirement distancedata,atotherthana 5.2percent
date.a revisionmay be consideredto was inadvertentlyomittedfrom the gradient,isoptionaldatainadditionto
changetheratiosin§§ 23.65{a)and proposal.The lastsentenceofthe the5.2percentgradientdata.Section
23.77(a) to percentages, explanation for this proposal in the 23.75{a}{2) permits idle power

One commenter states that, although NPRM demonstrates that the FAA's approaches for all airplanes, including
there is explanatory language to the intent was to require compliance with those with short field landing features,
contrary, the one-engine-inoperative the climb gradients of § 23.67 at a speed such as light, single-engine airplanes.
minimum climb requirements are being not less than 1.2 Vs. No comments were Two connnenters state that, as
raised and no justification is given for received concerning this omission, proposed in the notice, § 23.75(a}(2} is
this increase. Another commenter states Consequently, § 23.67 {b}{1), (b)(2), not clear in which would be considered
that the change in minimum climb {c]{2){i), {c}{2}{ii} has been changed to short field landing features. One of these
requirements for one-engine-inoperative acid the phrase "at a speed not less than commenters further states that
reciprocating engine powered airplanes 1.2 Vsl. additional clarification is needed on
of more than 6,000 pounds is without After further examination of this how a maximum steady approach
foundation. This commenter refers to the rulemaking action, it was noted that the gradient can be a defined operating
NPRM discussion of one-engine- references to § 23.67 in § 23.1047 were limitation in a basic airplane. In
inoperativeaccidentsand statesthatthe not addressedintheNPRM. With the considerationofthesecomments,and
FAA makes no correlationbetween the changesto§23.67,conformingrevisions afterfurtherconsiderationofthe
accidentsand one-engine-inoperative must alsobe made to§ 23,1047(d), explanationmaterialintheNPRM, the
performance.The comrnenterconcludes {d}{1},{d){5},and {e).Thisproposalis words "shortfieldlandingfeatures"
thattheregulatoryincreaseisarbitrary, adoptedwith theaforementioned have been removed from § 23.75(a}{2).In
While aperfectcorrelationbetween changes, additiontoapproachesusingthe5.2

accidents and one-engine-inoperative Proposal5. This proposal would percent gradient landing data, this
performance does not exist, the FAA revise § 23.75 and require that landing section permits approaches at a gradient
has determined that sufficient distances be determined for all steeper than 5.2 percent, regardless of
correlation exists to justify an increase airplanes by using a steady approach at the airplane's landing features. The
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applicantmustdemonstratethat.these applicantswho may wish to multiengineairplanes,thespeed forbest
steeperapproachesare safeand can be demonstratelandingdistanceatspeeds rateofclimbwithone-engine-
executedby pilotsofaverageskill.A greaterthanI_3Vso.Therefore,the inoperativemust be determined:this
change to§ 23.75{a}{2}has been made in proposedchangeto§ 23.1_I{c){2)(ii}is requirementiscommon toallairplane
responsetothecomment about defining withdrawn _ thecurrentruleis categoriesand isthelogicalone-engine-
en operatinglimitation.Any operating retained, inoperativetrim-speedtouse.Itisthe
limitationsthatarerequiredforthe Concerningproposed§ 23.161{c}{3}{i},same speedas Vy incurrent§ 23.161(d}
approachshouldbe displayedtothe one commenter statesthatVN isnota and itprovidessome speedmargin,
pilotthroughtheuse ofthecockpit - typical"sustainedcruisespeed"fornon- which makes compliancesomewhat
instruments.When theapproach turbine,poweredairplanes.The easier.The commenter,therefore,

gradientinsteeperthan5.2percent,a oommenter recommends that_gVu be recommends thatthelongitudinaland
maximum rate of descent-gradient must used {rather than Va}, as in proposed directional trim speed range be from Vv
be used to provide an acceptable § 23.16t{b){1). The FAA agrees that the _o 1.4 Vsl with the critical engine
limitation, provided that an appropriate maximum speed in level flight at inoperative and, if applicable, its
indication is available to the pilot, maximum continuous power (Vs) is not propeller in the minimum drag position.
One commenter isconcernedabout a typicalsustainedcruisespeed for The FAA does notagreewith the

theincreasingconservatismfor reciprocatingenginepowered airplanes, commenter concerningnormal,utility,
determininglandingdistances, However, afterreviewofdisuussions and acrobaticcategoryairplanes.As
especiallyinregardtoatmospheric conductedattheSmallAirplane statedintheNPRM, testingata trim
conditions.The commenter statesthat AirworthinessReview Conference,the speed more closelyrelatedto
an FAA advisory circular recommends FAA has determined that V_ can be a operations| climb speeds is desirable.
procedures to be used for generation of sustained cruise condition. Retention of Accordingly, | 23.161(d} is adopted as
landing performance data based on the the r.hange to § 23.161{c){3){i) is proposed, except to 'specify its
most conservative atmospheric essential, and this portion of the applicability on_ _o normal, utility, and
conditions: the commenter believes that _m'oposa| is adopted without chamge, acrobatic category airplanes.
theseproceduresareincorrect.Proposed One commente rstatesthatone Additionally,areviewofthetranscript
§ 23.75{b)statesthat"thelandingmay problemwith1haproposedchange to oftheSmallAirplaneAirworthiness
not requiremore thanaveragepiloting § 23.161{d)isthereq_irememtthatthe_ Review Conferenceven'i_esthatthe

skillorconditions."The FAA agrees trimspeedbe ".the_oeed used in FAA's intentwith respecttotheposition
thattheproposedchangeto§23.75(b}, complyingwith§ 23.67."The commenter oftheinoperativepropelleristhatthe
asstatedintheNPRM, needs statesthat,beforemz_mdment 23--34, propellerbe intheminimum drag
clarification.Accordingly,§ 23.75{b}has §23:67coveredonlythegear-up,flaps- position.Therefore,§ 23:161(d}hasbeen
been changedto"thelandingmay not up claimcondition,and thespeedsused changed toclarifytheintentthatthe
requiremore thanaveragepilotingskill incomplyingwere closetothe_peed inoperativepropellerbe _ntheminimum
when landing during the atmospheric range called out.in § 23.161. Amendment drag position.
conditions expected to be encountered 23-34 added the vonmnrter category one- This commenter also states that
in service, including cross'winds and engine-operative climb requirements to clarification by an advisory circular is
turbulence." § 23.67, including Rm second segment needed when the final rules are

Proposed § 23.75{h) has been adopted climb requirements involving a flight published with respect to the lateral trim
as § 23.75{g) and the present § 23.75{g}, condition at a speed of 1.2 V_, gear up, force requirements not exceeding five
which contains additional requirements with takeoff flaps extended. This
for commuter category airplanes, has proposal, in conjunction with revised pounds. The commenter states that this
been redesignated as § 23.75_). This § 23.67, would cause the 3-axis trim force is very small when compared to

normal system _[riction and asks if this
proposal is adopted with the requirement to be applied in a manner condition is for maximum lateral fuel
aforementioned changes, identical to the commuter category
]b'oposol6.The proposalwould second segmentclimbvondRion.The imbalance.The FAA willrevise

amend § 23.161by establishing proposedrequirementforS-axis AdvisoryCircular23-8A,"FlightTest
airworthinessstandardsforthose trimmabilityatthesecondsegment Guide fortheCertificationofPart23
airplanesforwhich a maximum climbconditionwould bevery difficult Airplanes,"todescribean acceptable
operatinglimitspeed,V._o,has been toachieveand isnot a reasonable means ofcompliancewiththelateral
establishedinaccordancewRh requirement.The FAA agreesthatthe trimforcerequirements.Concerningthe
§23.1505(c}.Inaddition,theproposal proposedrevisionto §23.161{d)was not commenter'squestionon lateralfuel
addressesadditionalflightconditions intendedtoaddresstrimrequirements imbalance,§ 23.21{a)would requirethat
for which, as a minimum requirement, during the transitory commuter category compliance with § 23.161(d} be shown
the airplanes need to be trimmed, second segment climb requirements. The with maximum lateral fuel imbalance.

Concerning proposed § 23A61{c){2)(ii), FAA also agrees that it is not This proposal is adopted with the
one commenter states that the current reasonable or necessary to achieve 3- aforementioned changes.
rule,which partiallytiesapproachtrim axistrimmabilityduringsecond segment Proposal7.ThisproposaJwould
tothelandingperformancerequirements climb.Therefore,proposed §23.161{d}is amend §23.221toallowcertificationof
of§ 23.75,ispreferredforsafety revisedtoincorporatethecommuter single-engine,normal categoryairplanes
reasons.The FAA agreeswith the categorylongiludinaland directional asspinresistant,an alternativetothe
commenter that the current rule trim requirements adopted in current-requirement of being
provides an approach trim requirement, amendment 2,3-34. recoverable .from a one tnrn spin.
vchich accounts for the,landing flap The same aommen_er states that there One commenter states that spin
setting{s} and speeds. After further are several possible climb speeds treatment proposed in the notice would
consideration of the proposed change, associated with current and proposed deprive the flying public of safety that
the FAA recognizes that the proposed § 23.67 for all categories of airplanes, has been available _[orover SO years.
rule would not provide an approach trim The commenter points out _J_atcurrent Also, the technology _hal ted _o the
reqldrement that is appropriate _forthose § 23.67_d} ¢equires 'that, (<n"all proposal _ _a"_pin-resistant" class .of
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airplanes would contribute to a genuine distributions for airplanes with canard likely to nullify the assumption that the
advance in safety if applied to and tandem wing configurations. No response can be considered to be
eliminating spins. The commenter comments were received on this adequately represented only by the
recommends that § 23.22"1(a) be changed proposal and it is adopted as proposed, plunge motion of the airplane. Also, the
to read, "Normal Category airplanes Proposal9. This proposal would downwash influence of the forward
shall be incapable of spinning." The establish a new § 23.302 to require that wing on the main wing can lead to
commenter's suggested change would airplanes with canard or tandem wing significant redistribution of the
require a significant change in the configurations meet all requirements of aerodynamic loading across the wing
existing technology and is, therefore, not subpart C and subpart D applicable to a span.
being considered by the FAA at this wing. This proposal is necessary The commenter also points out that
time. Accordingly, the proposal is because the forward structure of a the inertia load factor on the canard
adopted without change, canard or a tandem wing configuration configured airplane can be
One commenter supportsproposed performsboth a controlfunctionand a underestimatedby theformulain

§ 23.221{a}{I}{iii},which statesthatany liftingsurfacefunctionsimilartoa main existing§23.341.Inadditiontothe
use ofprimaryflightorenginepower wing,and,therefore,itshouldmeet both differenceininertiafactors,the
controlsshouldnotresultinan thewing and controlsurface aerodynamicloadsoccuratdifferent
irrecoverablespinsituation.However, requirements, timesthanthepeak inertiafactor.This
thiscommenter alsoadvocatesspecial IntheNPRM, therequirementsin conditioncouldresultinsubstantially
considerationofthereversedspin §23.302{a}referonlytosubpartC.One underestimatingthenetloadon the
recovery case, which is defined as commenter states there could be main and forward wing if the formula
applying elevator before rudder. In the confusion and recommends that subpart assumption in existing } 23.341 was that
commenter's experience, this is a D be added to § 23.302{a}; that is, the peak aerodynamic load and peak
situationthatislikelytobe abused and subpartD isimpliedindirectlythrough inertialoadoccurredsimultaneously.
one thatmeritsspecialattentionby the referencetosubpartC.For example,a Thisassumptionisvalidonlyfor
pilot.The subjectofreversedrecovery forwardwing ofa canardconfiguration conventionalairplanes.For canard
was discussedindetailduringtheSmall shouldalsomeet therequirementsin configuredairplanes,forboththemain
Airplane Airworthiness Review § 23.641, subpart D. The FAA agrees wing and the forward wing, the inertia
Conference. As concluded in the NPRM, with the commenter and, for clarity, relief is significantly below the value
the proposed rule concerning misuse of § 23.302[a} is revised to add subpart D that would be computed using the peak
controls during spin recovery includes as a requirement. This proposal is acceleration at the center of gravity of
reversed spin recovery, and a specific adopted with the aforementioned the airplane.
requirement for reversed recovery is not changes. The FAA agrees with the commenter
necessary. The proposed rule on misuse Proposal lO. this proposal would and § 23.341{a) is revised to address, for
of controls is changed only slightly from correct an error in § 23.331{a} by a canard or tandem wing configured
the existing rule, which has a long changing the reference to § 23.331 to
history of satisfactory airplane service § 23.333 in existing paragraph {a}. Also, airplane, the concern that the relieving
experience. Accordingly, a new paragraph [c} would be added to inertia load is not in phase with the
§ 23.221{a}{1}{iii} is adopted as § 23.331 to ensure that flight loads forward wing load or the main wing
proposed, applicabletohorizontalsurfacesin load.The words,"todevelopthegust
Concerning§ 23.7.21{c}(3},one canardand tandem wing configurations loadingon each liftingsurface,"were

commenter statesthatthisproposal areevaluatedduringthetype added toclarifythatthegustload
appearstorequireexplorationofpower certificationprocess.No comments were analysismust be performedconsidering
effectsthroughoutacrobaticspinsand receivedon thisproposaland itis each surfaceseparately.Thisproposalis
thatpreviousguidancewas toexplore adoptedasproposed, adoptedwiththeaforementioned
power only through the'first turn. The Proposal 11. This proposal would changes.
commenter believes that the rule was establish gust load requirements in Proposal 12. This proposal would
expanded without justification. This § 23.341 that must be met by an airplane extend the yawing requirements in
commenter is correct that the proposal with canard or tandem wing § 23.351, currently limited to vertical tail
requires the exploration of power effects configurations, surfaces, to all vertical surfaces, such as
throughout the acrobatic spin. As One commenter provides the winglets, in new airplane designs. This
discussed at the Small Airplane following analysis in regard to gust change is considered necessary to
Airworthiness Review Conference, the loads requirements. It has been shown provide structural integrity for all
intent of the proposal is to make it many times, on a wide range of vertical surfaces equivalent to that
impossible to obtain irrecoverable spins conventional airplanes, that wing gust required for conventional vertical tail
with any use of flight controls or engine loads can be accurately or surfaces. No comments were received
power controls. As noted in the NPRM, conservatively estimated from the on this proposal and it is adopted as
theinclusionofthereferencetoengine resultsofthecurrentloadfactorformula proposed.
power controlswas acceptedwithout of§ 23.341.The accuracyofthis Proposal13.The proposalwould
comment attheconference.Following approximationisdependentupon well- change theheadingpreceding§ 23.421of
thereviewoftheconferenceproposals provenassumptionsconcerningthe subpartC becausethepresentheading
and comments offeredattheconference, natureoftheresponseofa conventional impliesthesectionsfollowingitare
theFAA has determinedthatengine airplanetoa verticalgust.For a canard limitedtotailsurfacesofconventional
power controlsshouldbe considered configuredairplane,some ofthesebasic airplanedesigns.The sectionsunderthis
and thisproposalisadoptedas assumptionsarenotvalid.Inparticular, heading,asamended, arealso
proposed, theforwardwing can imparta applicabletoairplaneswithcanardand

ProposalS. This proposal would considerable nose-up pitch to the tandem wing configurations. No
establish § 23.301 criteria for airplane before the main wing becomes comments were received on this
determining loan intensities and immersed in the gust. This condition is proposal and it is adepted as proposed.
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Proposal 14. This proposal would pitching of the airplane. The reasons for _eomments were received on this
extend the current horizontal tail prohibiting the use of appendix B are proposal and it is adopted as proposed.
balancing load requirements in § 23.421 discussed in detail in the explanation -for Proposal I7. This proposal would
for conventional configurations to proposal t4. extend the _,'urrent § 23.427
airplanes with canard and tandem wing One commenter provides the unsymmetrical loads requirements for
configurations and prohibit the use of following analysis on the fundamental horizontal tail surfaces of conventional
figure B6 of appendix B for tail surface difference of a canard configured configurations to airplanes with canard
load distribution, airplane and a conventional airplane in and tandem wing configurations. No

Two comments were received on the the response characteristics for pitching comments were received on this
proposal to prohibit the use of figure B6 maneuvering loads. With a convenlional proposal and it is adopted as proposed.
of appendix B. One of the commenters airplane, nuse.downlpitchingis .Proposu/_8. Tim proposal would
believes that the appendix B method achieved by producing an upload on the remove the word "tail" _'om the heading
provides inexpensJ.ve standardization tailtmrface. This load tends to increase preceding § 23.441 because the present
and a proven method of compliance and _ airplane's normal overall heading implies that the sections
recommends that it be retained. The acceleration. Wing aerodynamic loads following it are limited to tail surfaces of
other commenter agrees with prohibiting can be reduced to avoid exceeding the conventional airplane designs. The
the use of the appendix B method since limit maneuvering load factor, but the affected sections, as amended, would be
the criteria in appendix B are applicable full maneuvering capability is _usured applicable to design features of
only to a limited range of light airplane up to the prescribed level of normal airplanes utilizing vertical surfaces at
configurations and the technical acceleration. With s canard configured locations other than the tail of the
capability of industry is now such that airplane, nose-down pitching will have a airplane. No comments were received
more realistic loads can be developed, negative forward wing load, which will on this proposal and it is adopted as

The FAA does not agree that the tend to decrease the airplane's normal proposed.
continued use of appendix B is acceleration. To allow the checked Peoposu/;19. This proposal would
appropriate for average load magnitudes maneuver to reach the limit load factor, extend the maneuvering loads
and load distributions for control the main wing lift must be increased. J'equirements of § 2,3.441, which are
surfaces. Appendix B was provided This maneuver may lead to a critical currently limited to vertical tail surfaces,
originally to define loads hfformation in loading condition of _he rear wing. An to all vertical surfaces, such as winglets,
the absence of a more rational analysis, equivalent level of safety between a in new airplane designs. It also would
The curves and distributions shown in canard configured airplane and a prohibit the use of appendix B, as
appendix B represent average conventional airplane can be ensured if discussed in detail in proposal 14. No
conditions that were considered the main wing with pitch control is also comments were received on this
conservative and, as such, are designed to the checked pitching proposal and it is adopted as proposed.
compromises based on typical airplanes maneuver. Proposol2_ This proposal would

and aeronautical knowledge available The FAA agrees with the comment extend the gust load requirements ofat that time. The information presented § 23.443 for conventional airplanes to
in appendix B has been part of the small that the proposal, as written in the include the canard and tandem wing
airplane certification requirements since NPRM, could be interpreted as not being configuration and prohibit the use of
the early 1930's. Particular curves, for applicable to the main wing of an appendix B, as discussed in detail in
example the tail surface load airplane with s canard or tandem wing proposal t4. No _ts were
distribution of figure 136,have remained configuration. In the NPRM, the words received on this proposal and it is
unchanged. The FAA recognizes that the "the main wing of a canard or tandem adopted as proposed.
intent of appendix B is to provide wing configuration" were added to the Pmposol2Z. This proposal would
conservative load information wl_en first sentence of § 23.423. amend the outboard fin requirements in
more extensive analysis is beyond the The commenter also states that the § 23.445 to include all loads that are
technical capability of the applicant, applicability o_ § 23.423 could be likely to occur simultaneously. It would
The technical capability of the industry interpreted to exclude the supporting require that the rational :analysis include
has increased such that more accurate structure of the horizontal surface. The all loads likely to be applied to
and realistic loads can be readily FAA agrees with this comment and the _orizontal surfaces, and the 18
developed for the specific airplane words "and its supporting structure" unaccelerated normal horizontal,urface
design under consideration without the have been added to the first sentence of loads during the maneuvering conditions
compromises used in appendix B. In the proposal. The balance of this specified in § 23.441. It also would
some cases, the use of appendix B does proposal addresses the maneuvering extend the requirements 1o all vertical
not provide the conservative results loads on the forward surface afa three- surfaces that m'_ mounted on horizontal
intended. Accordingly, the FAA is surface configuration airplane, such as a surfaces, including wings. No comments
removing appendix B in its entirety from wing, canard oonfiguration, with a were received on this proposal and it is
part 23. conventional tail. This three-surfaca adopted as proposed.

Proposal 15. This proposal would conf'_uration could have a canard P_'oposa122. TbJs proposal would
extend the current maneuvering loads surface without pitch control This prohibit the use of appendix B in
requirements of § 23.423 _or proposal is adopted with the § 23.455, as discussed in detail in
conventional type airplanes to canard aforementioned changes, proposal 14. No comments were
and tandem wing configurations and Proposal J_ This proposal would received on this proposal and it is
prohibit the use of appendix B methods amend § 23.425 .by extending the current adopted as proposed.
for demonstrating compliance. Where gust load requirements for Jhe hofir.ontal Proposal23. This proposal would
the current requirements refer to control tail surface to airplanes with a-canard extend the current requirements of
deflections and up and down loads, it is and tandem wing configuration and § 23.677 for powered t_,'imsystem
proposed to _refer to the control prohibit the use of appendix B, as runaways to all categories of part 23
movements as nose-up and nose-down discussed in detail in proposal 14. No airplanes. No t_nments were received
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on this proposal and it is adopted as future rulemaking activities and detail in proposal 14, and is adopted as
proposed. § 23.969(b) is adopted as proposed, proposed.

Prc,poso] 24. This proposal would In addition, based on further study by
update § 23.701 to include provisions for the FAA, it was determined that the Regulatory Evaluation Summary
airplanes with a flap configuration other references in § 23.1047(d}, (d)(1), {d}(5), Introduction
than one flap on each wing. Some and (e} need to be changed to agree with
airplanes currently being manufactured the proposed changes to § 23.67. This section summarizes the full
have two flaps on each side of the Proposal 28. This proposal would add regulatory evaluation prepared by the
airplane and some are designed with a :new § 23.1109 that ensures clean air FAA that provides more detailed
flaps on canard and tandem wings. It for the pressurized cabins of airplanes estimates of the economic consequences
also addresses the failure of any single equipped with pressurization systems of this regulatory action. This summary
element in the flap control system and taking bleed air from turbocharger and the full evaluation quantify, to the
would permit an equivalent alternate systems. This proposal would establish extent practicable, estimated costs to
means to the mechanical requirements similar to those required the private sector, consumers, Federal,
interconnection of the flaps as required for bleed air from turbine engines, State and local governments, as well as
by the present rule. No comments were currently stated in § 23.1111. anticipated benefits.
received on this proposal and it is A commenter requests guidance by Executive Order 12291, dated
adopted as proposed, asking two questions about the February 17, 1981, directs Federal

Proposal25. This proposal would proposed rule: Whether the operating agencies to promulgate new regulations
establish minimum airworthiness procedures for emergencies may be used or modify existing regulations only if
standards in § 23.735 for airplanes to meet the rule, and whether the potential benefits to society for each
equipped with antiskid braking systems, alternate induction air may still come regulatory change outweigh potential
No comments were received on this from the engine compartment. _costa. The order also requires the
proposal and it is adopted as proposed. Additional details on describing the preparation of a Regulatory Impact

Proposal26. This proposal would entire system design are required to Analysis of all "major" rules except
extend the current § 23.831 requirements answer these questions. Since these those responding to emergency
to provide for hazardous gas-free questions are in the nature of seeking situations or other narrowly defined
ventilating air and for smoke evacuation guidance, these issues will be addressed _rxigencies. A "major" rule is one that is
to all categories of part 23 pressurized by a future policy letter or advisory likely to result in an annual effect on the
airplanes. No comments were received circular after the rule is adopted. The economy of $100 million or more, a

proposalis adopted as proposed, major increase in consumer costs, a
on this proposal and it is adopted as Proposal29. This proposal wouldproposed, significant adverse effect on

revise § 23.1163 to require that anyProposal 27. This proposal would add competition, or is highly controversial.
accessory remotely driven by an engine The FAA has determined that this rule'

a § 23.939 requirement for an in-flight of normal, utility, and acrobatic category is not *'major" as defined in the
investigation of turbocharged airplanes must cease hazardous rotation executive order;, therefore, a full
reciprocating engine operating following a malfunction. This
characteristics. It also would make it regulatory analysis, which includes the

requirement was adopted for commuter identification and evaluation of cost
clear that, for turbine engines, the category airplanes in amendment 23-24.

reducing alternatives to this rule, has
airflow distortion must not cause The proposal also would add torque not been prepared. Instead, the agency
vibration harmful to these engines, limiting criteria for accessory drives of has prepared a more concise document,

One commenter questions why the accessories mounted on engines and termed a "regulatory evaluation," thatproposal for § 23.939(b) is limited to would add requirements for accessories
turbocharged engines. The commenter driven by gearboxes. No comments were analyzes only this rule without
does not provide a different proposal for received on this proposal and it is identifying alternatives. In addition to a
extending the applicability to other adopted as proposed, summary of the regulatory evaluation,
engine types or provide any justification Proposal30. This proposal would this section also contains a regulatory
or recommendations to include other require a heated pitot tube, or an flexibility determination required by the
types of engines, equivalent means of preventing 1980 Regulatory Flexibility Act (Pub. L

At the review conference, there was malfunction due to icing, and would 96--354) and an international trade
no recommendation to extend this clarify the requirement that a heated impact assessment. If more detailed
reqtlirement to other engine types. The pitot tube be part of the system approval economic information is desired than is
existing paragraph § 23.g39{a} provides for flight in icing conditions, pursuant to contained in this summary, the reader is
in-flight investigation requirements for § 23.1419. No comments were received referred to the full regulatory evaluation
turbine engines. Proposed paragraph (b} on this proposal and it is adopted as in the dockeL
wou!d add similar requirements for proposed. Benefit!Cost Comparison
turboeharged reciprocating engines. The Proposal 31. This proposal would
FAA recognizes that there may be some revise § 23.1325 to allow airplanes that This rule amends several
merit to the comment, but the are prohibited from flight in instrument airworthiness standards for small
co_.mer:ter does not suggest other meteorological conditions (IMC} to be airplanes. The amendments are based
er.gir.e types or offer supporting certificated without an alternate static on discussions at the Small Airplane
justification. The need to extend this air source. No comments were received Airworthiness Review Conference held
Teq,:irement to other engine types was on this proposal. However, since the in October 1984 in St. Louis.
not discusse_-] at the Small Airplane reference to IMC includes icing Most of the amendments within this
Airwc.rthiness Review Conferer.ce. conditions, the proposal has been rule are directed at developing uniform
Adeq:_aie justification for chan_ing the modified to eliminate the unnecessary airworthiness standards in addressing
requirement from the proposal in the wording and is adopted as modified, the design and incorporation of
N;_R_'4 is not available at this time. The Proposal32. This proposal would advanced technology in small airplanes.
FAA will consider this comment in remove appendix B, as discussed in Many of the airworthiness standards
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have been applied previousIy as special but are instead being afforded a set of provide the public and government officials
conditions in specific type certification regulations to follow should they choose with a benchmark comparison of the
programs. The amendment also the applicable new equipment, expected safety benefits of rulemaking
facilitates the type certification of new Furthermore, it was determined that actions over an extended period of time with
designs, canard or tandem wing four of the amendments to part 23 estimated costs in dollars, the FAA currently
configurations. These amendments are involve quantifiable benefits in the form uses a minimum value of $1.5 million _.o
of a cost-relieving nature because they of the prevention of fatalities, injuries, statistically represent a human fatality
eliminate the need for special conditions and aircraft damage over the 20-year avoided {inaccordance with guidelines
processing, which often involves costly study period. The combined net present issued by the Secretary of Transportation on
and unnecessary delays. In addition, value of the benefits expected to accrue June 22,1990}.
most of these amendments are optional from these amendments is estimated to The following table summarizes the
in the sense that the manufacturers are be $3.1 million, benefits and costs associated with the

not being directed to incorporate the Note: Fatalities prevented represent the amendments having quantifiable
newest technology in their future models majority of the estimated benefits. In order to economic impacts.

SUMMARY OF ESTIMATED BENEFITS AND COSTS

[000's 1989 doltars]

Estimated benefits
Amendments to the rule Costs

Nondiscounted Discounted

23.221-23.445 Spin Resistant and Canard Configured Airplanes .......................................................................... $8,616 $2,795 Relieving.
23.785 Antiskid Braking Systems ................................................................................................................................ 310 101 Negligible.
23,831 Ventilation .......................................................................................................................................................... 349 113 Relieving.
23.1163 Powerp_ant Accessories ................................................................................................................................ 179 58 Relieving.

Total ....................................................................................................................................................................... $9,456 $3,067

International Trade Impact Statement national government and the States, or amendment will not have a significant

The provisions of this rule will have on the distribution of power and economic impact, positive or negative,
little or no impact on trade for both U.S. responsibilities among the various levels on a substantial number of small
firms doing business in foreign countries of government. Therefore, in accordance entities. In addition, this final rule will
and foreign firms doing business in the with Executive Order 12612, it is have little or no impact on trade
United States. In the United States, determined that this final rule does not opportunities for U.S. firms doing
foreign manufacturers will have to meet have sufficient federalism implications business overseas or for foreign firms
U.S. requirements, and, thus, they will to warrant the preparation of a doing business in the United States. A
gain no competitive advantage. In Federalism Assessment. copy of the regulatory evaluation
foreign countries, U.S. manufacturers Conclusion prepared for this project may be
will not be bound by part 23 examined in the Rules Docket or
requirements and, therefore, could This document amends the obtained from the person identified

airworthiness standards to provide for under the caption "FOR FURTHERchoose to impleraent or net to
implement the rule solely on the basis of advancements in technology, including: INFORMATIONCONTACT."
competitive considerations. Type certification of spin resistant

airplanes; structures requirements for List of Subjects
Regulatory Flexib,:lity Determination canard or tandem wing configurations; 14 CFR Part 1

The FAA has also determined that the and requirements for antiskid braking
rule changes will not have a significant systems. These airworthiness standards Aircraft, Air transportation, Aviation
economic impact on a substantial provide design options to the safety, Safety.
number of small entities. The FAA's manufacturer that are not available 14 CFR Part 23
criteria for a small aircraft manufacturer under existing regulations. This
is one employing fewer than 75 document concerns rules that do not Aircraft, Air transportation, Aviation
emplGyees, a substantial number is a impose a burden, but merely afford an safety, Safety.
number that is not fewer than 11 and alternative, and they will not result in a The Amendment
that is more than one-third of the small major increase in c.onsumer costs or
entities subject to the rule. have an annual effect on the economy of In consideration of the foregoing, the

A review of domestic general aviation $100 million or more. The FAA has Federal Aviation Administration
manufacturing companies indicates that determined that this amendment is not amends parts 1 and 23 of the Federal
only 2 companies meet the size major as defined in Executive Order Aviation Regulations {14 CFR parts 1
threshold of 75 employees or fewer. The 12291. For the same reason, this and 23}, as follows:
amendments to part 23 will, therefore, amendment is not considered to be
not affect a substantial number of small significant as defined in Department of PART I_DEFINITIONS AND
entities. Transportation Regulatory Policies and ABBREVIATIONS

Procedures {44 FR 11034, February 26,
Federalism Implications 1979]. Since there are only two small 1. The authority citation for part 1

The regulations adopted herein will entities affected by this rulemaking, it is continues to read as follows:
not have substantial direct effects on the certified that, under the criteria of the Authority: 49 U.S.C. 1347. 1348, 1354Iai.
States, on the relationship between the Regulatory Flexibility Act, this 1357(d)[2), 1372,1421 through 1430._132, 14-!2.
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1443,1472, 1510.1522. 1652(e}, 1655{c}, 1_57(Q: the engine cooling tests required by {1) The steady approach must be at a
49 U.S.C. lOS{g). § § 23.1041 through 23.1047. gradient of descent not greater than 5.2

2. Section 1.1 is amended by adding {b}For normal, utility, and acrobatic percent (3 degrees) down to the 50-foot
the definitions "Canard" and "Canard category reciprocating engine-powered height.
configuration" after "Calibrated multiengine airplanes, the following (2} In addition, an applicant may
airspeed"; "Forward wing" after apply: demonstrate by tests that a maximum
"Foreign air transportation"; "Tandem (1} Each airplane with a Vs, of more steady approach gradient steeper than
wing configuration" after "Takeoff than 61 knots, or of more than 6,(}00 5.2 percent, down to the S0-foot height,
thrust"; and "Winglet or tip fin" aftdr pounds maximum weight, must be able is safe. The gradient must be established
"VFR over-the-top" to read as follows: to maintain a steady climb gradient of at as an operating limitation and the

least 1.5 percent at a pressure altitude of information necessary to display the
§ 1.1 General definition.s. - 5,000 feet at a speed not less than 1.2 V_ gradient must be available to the pilot
..... and at standard temperature {41 *F) with by an appropriate instrument.

Canard means the forward wing of a the airplane in the configuration (b) The landing may not require more
canard configuration and may be a prescribed in paragraph (a) of this than average piloting skill when landing
fixed, movable, or variable geometry section, during the atmospheric conditions
surface, with or without control (2) Each airplane with a V_ of 61 expected to be encountered in service,
surfaces, knots or less and of 6,000 pounds or less including crosswinds and turbulence.

Canard can figuration means a maximum weight must have its steady . ....
configuration in which the span of the climb gradient at a pressure altitude of
forward wing is substantially less than 5,000 feet at a speed not less than 1.2 Via {_ * * *
that of the main wing. and at standard temperature {41 *F} {3}_s such that no more than average
..... determined with the airplane in the skill is required to control the airplane.

Forward wing means e forward lifting configuration prescribed in paragraph * * * * *
surface of a canard configuration or (a) of this section. (g} If any,device is used that depends
tandem-wing configuration airplane. The {c} Foj' normal, utility, and acrobatic on the operation of any engine, and the
surface may be a fixed, movable, or category turbine engine-powered landing distance would be increased
variable geometry surface, with or multiengine airplanes the following when a landing is made with that p.n_ine
without control surfaces, apply: inoperative, the landing distance must
..... (1} The steady climb gradient must be be determined with that engine

determined at each weight, altitude, and inoperative unless the use of other
Tandem wing configuration means a ambient temperature within the compensating means will result in a

configuration having two wings of operational limits established by the landing distance not more than that with
similar span, mounted in tandem, applicant, with the airplane in the each engine operating.• * t * *

configuration prescribed in paragraph ......
Winglet or tip fin means an out-of- {a) of this section. 6. Section 23.161 is amended by

plane surface extending from a lifting {2) Each airplane must be able to revising paragraphs (b){1), {c){1), [c){2}
surface. The surface may or may not maintain at least the following climb introductory text, {c)(2){i}, {c}{3){i), {d}
have control surfaces, gradients with the airplane in the introductory text, {d}{l}, and [d}{4); and
..... configuration prescribed in paragraph by adding a new paragraph [c}{4} to

PART 23---AIRWORTHINESS {a)of this section:{i) 1.5 percent at a pressure altitude of read as follows:
STANDARDS: NORMAL, UTILITY, 5,000 feet at a speed not less than 1.2 § 23.161 Trim.
ACROBATIC, AND COMMUTER Vsl, and at standard temperature {41 *F); * * * * *
CATEGORY AIRPLANES. and {b) * * *

3. The authority citation for part 23 {it}0.75-percent at a pressure altitude (1) For normal, utility, and acrobatic
continues to read as follows: of 5.000 feet at a speed not less than 1.2 category airplanes at a speed of 0.g V.,

Vsl and 81 OF{standard temperature Vc, VMo,whichever is the lower, and
Authority:49 U.S.C. 1344,13M{a), 1355, plus 40 *F}. . . . . .1421, 1423, 1425,1428,1429, 1430;49 U,S.C.

106_g}. {3) The minimum climb gradient
specified in paragraphs {c){2) (i) and {it) {c) * * *

4. Section 23.67 is amended by of this section must vary linearly {1}A climb with maximum continuous
revising paragraphs [a} introductory between 41 *F and 81 °F and must power at_
text, {a)(2), {a){5}, {b}, and {c} to read as change at the same rate up to the {i} The speed used in determining the
follows: maximum operating temperature climb performance required by § 23.65 of

§23.67 Climb:One engine Inoperative. approved for the airplane, this part with the landing gear retracted,..... and the flaps jn the takeoff position; and
(a) For normal, utility, and acrobatic {it} The recommended all-engines-

category, reciprocating engine-powered 5. Section 23.75 is amended by operating climb speed specified in
multiengine airplanes, one-engine- redesignating paragraph {g) as {h); by § 23.1585{a}{2){i} of this part.
inoperative climb gradients must be revising paragraphs (a}, {b}, and {9"}{3}; (2} An approach at a gradient of
determined with the--- and by adding a new paragraph (g} to descent of 5.2 percent {3 degrees} with
..... read as follows: the landing gear extended, and with_

(2) Remaining engines at not more § 2&75 i.mr_ng. {i}Flaps retracted and at a speed of
than maximum continuous power or * * * * * 1.4 Vsl; and
thrust; {a) A steady approach with a .... *
..... calibrated airspeed of not less than 1.3 {3} * * *

{5} Means for controlling the engine Vs_ must be maintained down to the 50- (i} For normal, utility, and aerobahc
cooling air _upply in the position used in foot height and_ category airplanes, at any speeds from
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the lesser of Va and VNo or V_o, as in one direction to a 30-degree bank in for determining those loading conditions
applicable, to 1.4 Vs,; and the other direction; are shown to be reliable or conservative
..... (ill Reduce the airplane speed using • on the configuration under

(4] Adescent at o.g VNo or 0.9 VMO, pitch control at a rate of approximately consideration.
whichever is applicable, with power off': 1 knot per second until the pitch control .....
and with the landing gear and flaps _;eaches the stop; then with the pitch 9. Part 23 is amended by adding a new
retracted, control pulled back and held against the § 23.302 after § 23.301 to read as follows:

(d} In addition, each multiengine stop, apply full rudder control in a
airplane must maintain longitudinal and manner to promote spin entry, for a §23.302 Canard or tandem wing
directional trim, and the lateral co_ntrol period of 7 seconds or through a 360- configurations.
force must not exceed 5 pounds, at the degree heading change, whichever The forward structure of a canard or
speed used in complying with § 23',67 for occurs first. If the 360-degree heading tandem wing configuration must:
normal, utility, and acrobatic categories change is reached first, it must have (a} Meet all requirements of subpart C
and at a speed between V_:and 1.4 Vs, taken no fewer than 4 seconds. This and subpart D of this part applicable to
for commuter category with-- maneuver must be performed first with a wing; and

(1) The critical engine inoperative, and the ailerons in the neutral position, and (b) Meet all requirements applicable
if applicable, its propeller in the then with the ailerons deflected opposite to the function performed by these
minimum drag position; the direction of turn in the most adverse surfaces.
..... manner. Power or thrust and airplane 10. Section 23.331 is amended in

configuration must be set in accordance paragraph [a) by replacing "§ 23.331"
(4} Wing flaps in the position selected with § 23.201{0 without change during ,,§for showing compliance with § 23.67 for the maneuver. At the end of 7 seconds with 23.333" and by adding a new

normal, utility, and acrobatic category or a 360 degree heading change, the paragraph (c] to read as follows:
airplanes and wing flaps retracted for airplane must respond immediately and § 23.331 Symmetricalf|ight conditions.
commuter category airplanes, normally to primary fight controls .....
• * * * * applied to regain coordinated, unstalled

7. Section 23.221 is amended by flight without reversal of control effect (c) Mutual influence of the
revising paragraphs (a}, (b}, and (c)(3} to and without exceeding the temporary aerodynamic surfaces must be taken
read as follows: control forces specified by § 23.143(c}; into account when determining flight

and loads.
§ 23.221 Spinning. {iii} Compliance with §§ 23.201 and 11. Section 23.341 is amended by

(a) _brmal category. Except as 23.203 must be demonstrated with the designating the existing text as
provided in paragraph [d) of this section, airplane in uncoordinated flight, paragraph [b); by adding the words "for
a single-engine, normal category corresponding to one ball width conventional configurations" after the
airplane must demonstrate compliance displacement on a slip-skid indicator, word "analysis" in newly designated
with either the one-turn spin or the spin- unless one ball width displacement paragraph (b); and by adding a new
resistant requirements of this paragraph, cannot be obtained with full rudder, in paragraph {a} to read as follows:

(1) One-turn spin. The airplane must which case the demonstration must be § 23.341 Gustload factors.
recover from a one-turn spin or a three- with full rudder applied.
second spin, whichever takes longer, in {b) Utility category. A utility category (a} The gust load for a canard or
not more than one additional turn after airplane must meet the requirements of tandem wing configuration must be
the controls have been applied for paragraph (a} of this section or the computed using a rational analysis,
recovery. In addition-- requirements of paragraph [c] of this considering the criteria of § 23.333(c], to

(i} For both the flaps-retracted the section if approval for spinning is develop the gust loading on each lifting
flaps-extended conditions, the requested, surface or may be computed in
applicable airspeed limit and positive (c} * * * accordance with paragraph (b} of this
limit maneuvering load factor must not {3) It must be impossible to obtain section provided that the resulting net
be exceeded; unrecoverable spins with any use of the loads are shown to be conservative with

lit) There must be no excessive back flight or engine power controls either at respect to the gust criteria of § 23.333(c}.
pressure during the spin or recovery; the entry into or during the spin. * ....

{iii) It must be impossible to obtain • • • • •

unrecoverable spins with any use of the 8. Section 23.301 is amended by §23.351 [Amendedl
flight or engine power controls either at revising paragraph (b) to read as 12. Section 23.351 is amended by
the entry into or during the spin; and follows: removing the word "tail",

(iv} For the flaps-extended condition,
the flaps may be retracted during the §23.301 Loads. Subpart C--[Amended]
recovery, but not before rotation has * * * * *
ceased. {b} Unless otherwise provided, the air, 13. Subpart C is amended by revising

{2}Spin resistant. The airplane must ground, and water loads must be placed the heading preceding § 23.421 to readas follows:
be demonstrated to be spin resistant by in equilibrium with inertia forces,
the following: considering each item of mass in the Horizontal Stabilizing and Balancing

{i}During the stall maneuvers airplane. These loads must be Surfaces
contained in § 23.201, the pitch control distributed to conservatively
must be pulled back and held against approximate or closely represent actual § 23.421 [Amandedl
the stop. Then, using ailerons and conditions. Methods used to determine 14. Section 23.421 is amended by
rudders in the proper direction, it must load intensities and distribution on removing the word "tail" in paragraph
be possib!e to maintain wings-level canard and tandem wing configurations (a] and inserting in its place the word
flight within 15 degrees of bank and to must be validated by flight test "surface"; by removing the word "tail"
roll the airplane from a 30-degree bank measurement unless the methods used in paragraph [b] and adding in its place
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the word "balancing"; and by removing horizontal tail {ftz};and" to "Sht=Area adding a new paragraph Cd}to read as
the last sentence of paragraph {b}. of aft horizontal lift surface [ft_}; and". follows:

15. Section 23.423 is revised to read as
follows: § 23.425 Gustloads. § 23.445 Outboardfins orwinglets-

(a} Each horizontal surface, other than Ca) If outboard fins or winglets are
§ 23.423 Maneuvering loads, a main wing, must be designed for loads included on the horizontal surfaces o_

Each horizontal surface and its resulting from-- wings, the horizontal surfaces or wings
supporting structure, and the main wing ..... must be designed for their maximum

of a canard or tandem wing Cc}When determining the total load load in combination with loads induced
configuration,ifthatsurfacehas pitch on thehorizontalsurfacesforthe by thefinsorwingletsand moments or

control,must be designedforthe conditionsspecifiedinparagraph{a}of forcesexertedon thehorizontalsurfaces
maneuveringloadsimposed by the thissection,theinitialbalancingloads orwingsby thefinsorwinglets.
followingconditions: forsteadyunacceleratedflightatthe * ....

{a)A sudden movement ofthe pertinentdesignspeedsVr.Vc, and VD Cd}When rationalmethods areused
pitchingcontrol,atthespeed VA,tothe must firstbe determined.The forcomputingloads,themaneuvering
maximum aftmovement, and the incrementalloadresultingfrom thegusts loadsof§23.441on theverticalsurfaces
maximum forwardmovement, aslimited must be added totheinitialbalancing and theone-ghorizontalsurfaceload,
by thecontrolstops,orpiloteffort, loadtoobtainthetotalload. includinginducedloadson the
whichever is critical. Cd)In the absence of a more rational horizontal surface and moments or

{b} A sudden aft movement of the analysis, the incremental load due to the forces exerted on the horizontal surfaces
pitching control at speeds above VA, gust must be computed as follows only by the vertical surfaces, must be applied
followed by a forward movement of the on airplane configurations with aft- simultaneously for the structural loading
pitching control resulting in the mounted, horizontal surfaces, unless its condition.
following combinations of normal and use elsewhere is shown to be
angularacceleration: conservative: §23.455 [Amendedl

• * * * * 22. Section 23.455 is amended by
Normal Angular removing thetextofparagraph(b}and

Condition accel-eration acceleat_on § 23.427 [Amended] marking it "[Reserved]".
(n) (radianlsec_.) 17. Section 23.427 is amended by 23. Section 23.677 is amended by

removing the word "tail" in paragraph revising paragraph (d} to read as
Nose-upp_tching.....1.0 +39nm-V×(nm {a}and insertingthephrase"otherthan follows:

-1.5) main wing" afterthewords "horizontal
Nose-down n. --39n_+Y×(n_ §23.677 Trim Systems.ptiching, --1.5) surfaces";by removing the phrase "tail

surfaces," in paragraph {b] and inserting .....
the phrase "horizontal surfaces other (d} It must be demonstrated that the

where-- than main wing," in its place; and by airplane is safely controllable and that
{1}n,_--positive limit maneuvering removing the word "tail" in paragraph the pilot can perform all maneuvers and

load factor used in the design of the {c} and inserting the phrase "other than operations necessary to effect a safe
airplane; and main wing" after the phrase "horizontal landing following any probable powered

{2}V =initial speed in knots, surfaces", trim system runaway that reasonably
The condition in this paragraph might be expected in service, allowing

involve loads corresponding to the loads Subpart C--{Amended] for appropriate time delay after pilot

that may occur in a "checked maneuver" 18. Subpart C is amended by revising recognition of the trim system runaway.
Camaneuver in which the pitching the heading preceding § 23.441 to read The demonstration must be conducted
control is suddenly displaci_d in one at critical airplane weights and center of
direction and then suddenly moved in as follows: gravity positions.
the opposite direction}. The deflections Vertical Surfaces 24. Section 23.701 is amended by
and timing of the "checked maneuver" revising paragraph {a}; by redesignating
must avoidexceedingthelimit §23.441 [Amended] paragraphCb}asCc};and by addinga
maneuvering load factor. The total 19, Section 23.441 is amended by new paragraph (b} to read as follows:
horizontal surface load for both nose-up removing the word "tail" in two places
and nose-down pitchingconditionsis inparagraph(a];and by removingthe §23.701 FlapInterconnectlo..

thesum ofthebalancingloadsatV and textofparagraph{b}and designating {a}The main wing flapsand related
thespecifiedvalueofthenormalload paragraph{b}as"Reserved." movable surfacesasa systemmust--
factorn,plusthemaneuveringload
incrementdue tothespecifiedvalueof §23.443 [AmeNded] C1}Be synchronizedby mechanical
theangularacceleration. 20.Section23.443isamended by connection;or
16.Section23.425isamended by removing theword "tail"from {2}Maintainsynchronizationsothat

removing the text of current paragraph paragraph Ca};by removing in three the occurrence of an unsafe condition
{b} and marking it "[Reserved]"; by places the word "tail" in the definitions has been shown to be extremely
revising paragraphs {a}, {e}, and {d} in paragraph Cc}and adding in its place improbable; or
introductory text to read as set forth the word "surface"; and by removing {b) The airplane must be shown to
below; and by revising definitions of aht paragraph {d]. have safe flight characteristics with any
and Sht in the formula following 21. Section 23.445 is amended by combination of extreme positions of
paragraph Cd}from "aht=Slope of revising the section heading; by revising individual movable surfaces
horizontal tail lift curve {per-radian}" to paragraph {a};by adding the words "or [mechanically interconnected surfaces
"aht=Slopeofafthorizontalliftcurve winglets"afterthewords "outboard aretobe consideredasa singlesurface]
(perradian}"and "S_t=Area of fins"inparagraphs{b}and {c};and by .....
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25. Section 23.735 i_ amended by "or § 7.3.67(b}{1}"; in paragraph (d}(SJ by [e) Each accessory driven by a
adding a new paragraph (c} to read as removing the phrase "§ 23Jiff_a) or"; and gearbox that is not approved as part of
follows: in paragraph {e) by removing the phrase the powerplant driving the gearbox

"§ 23.67{a) or". must--
§23.735 Brakes. 28. Part 23 is am_ by addiz_ a {1) Have torque limiting means to* * ,t * #

new § 23.1109 alter | 23.1106 to read as prevent the torque limits established for
{c}If ant§skid devices are ires*ailed, follows: the affected drive from being exceeded;

the devices and associated systems (2] Use the provisions on the gearbox
must be designed so that no single _ 23.1109 Turbocl'mrgerbleedair system, for mounting; and
probablemalfunctionorfailurewill The followingappliestoturbocharged (3]Be sealedtopreventcontamination
resultina hazardouslossofbraking bleedairsystemsused forcabin ofthegearboxoilsystemand the
abilityordirectionalcontrolofthe pressurization: accessorysystem.
airplane. (a}The cabinairsystemmay notbe 30.Section23.1323isamended by

subject to hazardous contamination adding a new paragraph _e) to read as
§ 23.831 [Amendedl following arby probable failure of the follows:
26.Section23.831isamended by turbochargeroritslubricationsystem.

removing the words, "In addition, for (b] The turbocharger suppIy air mast § 23.1323 _ it_li_t_g system.
pressurized commuter category be taken from a source where it cannot * * * * *
airplanes," in paragraph (b) and adding be contaminated by harmful or {el If certification for instrument flight
in their place the words, "For hazardous gases or vapors foIIowing rules or flight in icing conditions is
pressurizedairplanes,", any probablefailureormalfunctionof requested,each airspeedsystemmust

27. Section 23.939 is amended by the engine exhausL hydraulic, fuel, or oil have a heated pitot tube or an
addingparagraph(h}and revising system, equivalentmeans ofpreventing
paragraph {c} to read as follows: 29. Section 23.1163 is amended by malfunction due to icing.

§ 23.939 Powerptsnt _ revising paragraphs {a](l}, (a]{2], and 31. Section 23.1325 is amended by
chamctmisUcaL Ca}C3};by removing the phrase "In adding a new paragraph {g} to read as
, • • • • addition, for commuter category follows:

{b}Turbochargedrec.i_tir_ engine airplanes,if'inpara1$rapl_[d}and
operatingcharacteristicsmust be insertinginitsplacetheword "li";and §.20.t_S.Smile.pmmmre.• system.

investigated in flight to assure that no by addinga new paragraph {el to read (g} For airplanes prohibited from flight
adversecharacteristics,asa resultofan asfellows: ininstrumentmeteorologicalconditions,
inadvertentoverboost,surge,flooding, |_Lt_ Pem_t _ inaccordancewith§ 23.1559{b}ofthis

orvaporlock,arepreserJduringnormal {a}* ° * part,paragraph(b)(3]ofthissection
oremergency operationoftheengine(s} doesnat apply.
throughout the range ot operati_ {'t} Be approved formortaringon the
limitations of both airplane and engine, engine involved a_d use the _ions Appendix B [Removed and Reserved 1

(c} For turbine engines, the air inlet on the engines for mounting; or
system must not, as a result of airflow (2} Have torque limiting means on all 32. Part 23 is amended by removing
distortion during normal operation, accessory drives in order to prevent the Appendix B artd inserting the words
cause vibration harmful to the engine, torque limits established for those drives "Appendix B [Reserved]" in its place.

from beingexceeded; and IssuedinWashington,DC,onDecember21
§ 23,1047 [Am@_@] {3l In addition to paragraphs (a}{1) or 1990.

27-1. Section 23.1047 is amended in (a}(2} of this section, be sealed to Tames n. gusey,
paragraph (d'} introductory text by prevent contamination of the engine oil Adrninistrotor.
removing the phrase "§ 23.67{a) or"; in system and the accessory system. [FRDec.91-23Filed 1-2-91; 8:45am]
paragraph (d)(1) by removing the phrase ..... mu.mGco_ alo-_s.M
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Corrections
Vd. 5e, No. se

Friday, March 22, 1991

DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration

14 CFR Parts I and 23

[Docket No,25811;Amdt. Nos. 1-37and 23-
42]

1RIN 2120-AC15

Small Airplane Airworthiness Review
Program Amendment No. 2

CornectJon

In the issue of Monday, February 11,
1991, on page 5455, beginning in the
second column, in the correction to rule
document 91-23, the docket number was
inaccurately printed and should have
appeared as shown above.
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DEPARTMENTOF TRANSPORTATION 023._1 [¢o_
4. On page 352, in § 23.222Ca)(1)_i),in

FederalAviation Administration the first line, "the" should read "and".

14 CFR Parts I and 23 muJ.acoo_lsos.ol-o

[DocketNo.25811;AmdLNos.1-37and23-
42]

RIN2120-AC15

SmallAirplaneAirworthimm Flevlew,
ProgramAmendment No. 2

Correction

In rule dog, mere 91-23beginning on
page 344, in the issue of Thursday,
January 3. 1991make the following
corrections:

1. On page 34_ in the second column,
i:1the second complete paragraph, in the
eighth line, "Claim" should read "climb".

2. On page 349, in the second column,
in the second line, "§ 23.969[b)" should
read "§ 23.939[by'.

3. On the same page, in the same
column, under Proposal29., in the eighth
line, "23-24." should read "_,3-34.".


