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of Change to FAR Part 91.

TitleI't /1LIlUn/IU/lla@1A A['DIIMAIITII_O AND safe ferry operations, especially in the selection, since use of the word mightevent of all additional engine failure at be confusing when applied to airplanes

SPACE takeoff and destination landing areas, in rec_rtified for engine thrust increases.order to allow the crewmembers to con- Some concern was expressed that the
centrate on the emergency and to mini- proposals made in Notice 66-10 would

Chapter I--Federal Aviation Agency mlze the necessity of holding or making require additional flight tests for aircraft
JDocket No. 7264; Amdt. 91-33] an instl_ment approach, for which approved Airplane FlightSeveral comments dealt with the cri- Manual data for one engine-out ferry

PART 91--GENERAL OPERATING teria for flight tests. One comment felt flights already had been obtained.
AND FLIGHT RULES that the speed of not less than 1.3Vs,, Pending these amendments of the rules

already contained in _ 91.45(b) (1), Is too to provide for the distinction between
Authorization for Ferry Flight With high. However, the experience with this reciprocating and turbine engine pow-

One Engine Inoperative speed indicates it is satisfactory for the ered airplanes, the Agency has approved
purpose and its use should be continued, the use of jet ferry data contained in

The purpose of these amendments to Several comments objected to the pro- Airplane Flight Manuals based upon
._91.45 of the Federal Aviation Regula- posed requirement, for both reciprocating fligh_ tests determined to meet the exist-
tions is to provide rules for ferry flight of and turbine engine powered airplanes, of ing requirements of _91.45(a) (1) for
a turbine engine powered airplane attainment of a speed not less than the three- or four-engine turbine engine
equipped with either three or four an- two-engineinoperative minimum control powered airplanes. Therefore, It was
gines, with one engine inoperative, to a speed before the airplane reaches 400 al_o determined that this data might be
base for repair of that engine. These feet above the surface after takeoff. This used for compliance with ._91.45(a) (2).
amendments also change § 91.45 to re- requirement has been dropped from the Also, the criterion (temperature account-
quire the use of temperature account- amendments, since upon reconsideration ability) addcd to the regulatory require-
ability for the takeoff field length in the Agency agrees with the observations merits for flight tests In the case of
flight tests of four-engine reciprocating made by these comments that the new reciprocating engine powered airplanes,
engine powered airplanes under that sec- .requirement is not necessary in view ol and to the criteria used for approval
tion: to require the addition of certain past satisfactory operations without it, in the case of turbine engine powered
data to the Airplane Flight Manual, and and that the minimum cleanup altitude airplanes, is a comparatively minor
certain limitations to the operator's is 400 feel under the vArworthiness stand- change. In view of these circumstances,
manual; and to make the rules of the ards for takeoff path in § 25.111_c) _2_ these amendments include a provision
section applicable to the same kind of and t4) of Part 25 of the Federal Aria- in ,_91.45(a) (1) that each operator who
ferry flights by commercial operators of tion 1%egulations. before the effective date of the amend-
large aircraft, In addition to alr carriers. The preamble of Notice 66-10 referred merits has shovel that a model of air-

These amendments (except as now to theuseof"full" temperature account- plane with one engine inoperative is
chanaed) were proposed in Notice No. ability for the takeoll field length in satisfactory for safe flight by a test
66-10 and published in the FEDE_^L flight tests for reciprocating engtne pow- flight conducted in accordance with
REC_STE_on April 5, 1966 (31 F.R. 5381}. ered airplanes, but the word "full" was performance data contained in the ap-
Public comment was received from five not used in the proposed regulations plicable Airplane Flight Mamml under
sources. One comment expressed op- themselves (,§91.45(b) {5) ). The oper- _ 91.45(a) (2, need not repeat that _est
position to all feint flights with one en- ating factors for the weight and takeofI fii_ht.
_lne Inoperative. However, the safety distance may be as little as one-half of I_terested persons have been afforded
record of these flights supports the ex- the full accountability values, under an opportunity to participate in the
tension of the rules accomplished by the ".25,61. the provision under which tern- making of these a_]endments, and due
amendments. The other comments did _erature accountability is to be corn- consideration has been _iven to all
not oppose the objectives of the proposals _;_,ed, Accordingly, the rule as written matter presented.
as such, but offered a number of sug- , ._'erns in this respect, and not the lan- In consideration of the foregoing, and
gesLlon,_ soinc of which have been .rage employed in the preamble of the for the reasons stated in Notice No. 66-
adopted, others not. -',h_tice. 10, ,_91.45 of Pal% 91 of the Federal

Several comments dealt with the pro- l'wo comments suggested that t,he Aviation Regulations Is amended effective
poised or existing geneva1 criteria of mmimum flnal climb gradient in the test November 19, 1966, to read as follows:
._91,45_a), Thus, some concern was flight for a three-engine turbine engine
expressed as to the inclusion, in the op- powered airplane with two engines inop- § 91._5 Aulhorizafion for ferry flightwith one engine inoperallve by _ir
erator's manual, of limitations that the erattve should be 1 percent at the end e.rricrs and commcrci_d oper_lors of
operating weight on any ferry flight must of the takeoff rather than 1,2 percent as hwge aircraft.
be the mbaimum necessaxy therefor, and proposed for § 91.45(c) (4) (i). The
takeotTs must be made from dry runways. Agency does not concur _4th this sug- (a) General. An air carrier or com-
Respo_Jsive to these comments, these gestion. Section 25,121(c_, the provi- martial operator of large aircraft may
amendme_ts provide in §gl.45(a)_3* sign to which reference is made for conduct a ferry flight of a four-engine
_i_ and _ii) that the weight may h_clude maximum weight for the performance, airplane or a turbine engine powered
_i_e necessary reserve fuel load, and that requires a 1.2 percent gradient for a two- airplane equipped with three engines,
takeot_s may be made from wet runways engine airplane for one engine tnop- with one engine inoperative, to a base
after approval of an operator's showing erative, and it ls proper to require the for the purpose of repairing that engine
ol actual _akeoff techniques with full same gradient for the similar situation subject to the following;
controllability _rom wet runways, One of a three-engine airplane with two an- (1) The airplane model has been test
comment was adverse to the provision gincs inoperative, flown and found satisfactory for safe
of _ 91.45_t)_4_,ii), already contained Two other suggestions made by corn- flight In accordance with paragraph (b_
in the regulations, that no person may merits with respect to criteria for flight or (c) of this section, as appropriate.
take off an airplane if weather condi- tests have been adopted, Thus, ,_91,45 However, each operator who befo_'e
tlons at the takeoff or destination airport (e) (2) has been clarified as to its tncin- November 19, 1966, has shown that a
are less than those required for VFR siGn of V= speed with respect to takeoff model of airpla_e wi_h an engine in-
flight, and iL suggested "circling mini- field length; and the word "original" has operative Is sa_isZactory for safe flight
mums" of 500 feet and 1 or 2 miles visi- been dropped from the reference to type by a test flight cor_ductcd in accordance
bllity. However, the Agency believes certification In _ 91.45(c) (1_ and (2) with performance data contained in the
_hat VFR conditions are essential for (tli) as issued, _lth respect to the power applicable Airplane Flight Manual under

(As published in the Federal Register /_1 F.R. 13525_ on October 20, 1966)
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subparagraph /2) of this paragraph need powereg airplanes, The airplane per- 12) The mimmum takeoff fi_ld length
not repeat the test flight for that model, refinance of a reciprocating engine pew- must be the horizontal distance requ.ired

(2) The approved Airplane Flight ered airplane with one engine inopera- to accelerate, and climb to the 35-foot
Manual contains the following perform- tive must be determined by flight test height at V.. speed dnclud':ng ar_y addt-
ance data and the flight is conducted in a8 follows: tional speed increment obtained in the
accordance with that data: (1) A speed not less than 13Ys_ must tests), multiplied by 115 percent, and de-

(l) Maximum weight, be chosen at which the airplane may be terminedwlth--
(ii} Center of gravity limits, controlled satisfactorily in a climb with (i_ Thelandtn_gearexte:_ded;
(lid Configuration of the inoperative the critical engine inoperative (with its (ii) The critical engine inot_erative

propeller (if applicable_, propeller removed or in a configuration and its propeller removed or in a con-
(iv) Runway length for takeoff (in- desired by the operator) and with all figuration desired by the opera_r df

eluding temperature accountability), other engines operating at the maximum applicable) ; and
(v) Altitude range, power determined in subparagraph (3) (tii) The other engines operating at
(vi_ Certificate limitations, of this paragraph, not more than the power se]ecteZ, f_,
(vii) Ranges of operational limits. (2) The distance required to acceler- type certification, a3 set forth ia _ ._ 10t
(viii) Performance information, ate to the speed listed in subparagraph of this chapter.
(ix) Operating procedures. (1) of this paragraph and to climb to 50 (3) The takeoff, f_.gl_,_ _n,] _ " _ :-
(3) The operator's manual contains feet must be determined with_ procedures such as the approxima_._. _ _'.'im

operating procedures for the safe oper- (i) The landing gear extended: settings, method of power applic,._i_n,
ation of the airplane, including specific (ii) The critical engine inoperative maximum power, and _peed, m::',t be
requirements for-- and its propeller removed or in a con- established. The airplane must be satls-

(i) A limitation that the operating figuration desired by the operator; and factorlly controllable during _l_e c_Ltire
weight on any ferry flight must be the (lid The other engines operating at takeoff l_un when operated accord_;_ to
minimum necessary therefor with the not more than the maximum power these procedures,.
necessary reserve fuel load; established under subparagraph (3) of _4) The performance must be cieLe_'-

tii) A limitation that takeoffs must be this paragraph, mined at a maximum weight not a_eater
made from dry runways unless, based (3) The takeoff, flight, and landing than the weight determined under
on a showing of actual operating take- procedures such as the approximate trim _ 25.121_c_ of this chapter, but with--
off techniques on wet runways with one settings, method of power application, ci) The actual steady gradient of the
engine inoperative, takeoffs with full con- maximum power, and speed must be final takeoff climb requirement not less
trollability from wet runways have been established, than 1.2 percent at the end of the takeoff
approved for the specific model aircraft (4) The performance must be deter- path with two critical enoine_ inopera-
and included in the Airplane Flight mined at a maximum weight not greater tire; and
Manual; than the weight that allows a rate of (iiJ The climb speed not less than the

(lid Operations from airports where climb of at least 400 feet a minute in two-engine inoperative trim speed Icr the
the runways may require a takeoff or the en route configuration set forth in actual steady gradient of the final take-
approach over populated areas ; and _ 25.67(d) of this chapter at an altitude off climb prescribed by subdivision , i of

ely) Inspection procedures for de- of 5,000 feet. this subparagraph.
termining the operating condition of the (5) The performance must be deter- _5) The airplane must be satisfactorily
operative engines, mined using temperature accountability controllable in a climb with two critical

(4) No person may take off an airplane for the takeoff field length, computed in engines inoperative. Climb performa'_-ce
under this section if-- accordance with _ 25,61 of this chapter, may be shown by calculations based on.

_i_ The initial climb is over thickly (c) Flight tests: Turbine engine pew- and equal in accuracy to. the results of
populated areas; or ered air_lanes. The airplane perform- testing.

_ii_Weather conditionsat the take- ance of a turbineengine powered air- _6) The perfo_Tnancemust be deter-
off or destinationairportare lessthan plane with one engineinoperativemust mined using temper_,_a.'eaccountability
thoserequiredforVFR flight, be determined in accordance with the for takeoffdistance and _ual takeoff

15) No air carrieror commercial op- following,by flighttestsincludinga_ climb, computed in accordance with
eratorof largeaircraftmay carry any leastthreetakeofftests: §25.101ofthischapter.

personsotherthan requiredflightcrew- (i) TakeoffspeedsV_zand V_,,not less For the purposesof subparagraphs ,4_
members on board the airplaneduring than the corresponding speeds under and _5),"two criticalengines"means
the flight, which the airplane was type certificated two adjacent engines on one side of an

(6) No air carrier or commercial op- under § 25.107 of this chapter, must be airplane with four engines, and the cen-
crater of large aircraft may use a flight chosen at which the airplane may be ter engine and one outboard eneine on
crewmember unless he is thoroughly fa- controlled satisfactorily with the critical an airplane with three engines.

mlliar with the operating procedures for engine inoperative (_lth its propeller re- _Secs, _0_, _13_}, 603, and 607 of 1he Federal
one-engine inoperative ferry flights moved or in a configuration desired by Aviation Act of 1958; 49 U.S.C, 1348. I_54.
listed in its manual and the limitations the operator, if applicable) and with all 1424, 1427)
and performance information listed in other engines operating at not more than
the Airplane _ight Manual. the power selected for type certification, Issued in Washington, D.C.. on October

(b) Flight tests: Reciprocating engine as set forth in § 25,101 of this chapter. 14, 1966,
WILLIA_'I F. McKEE

Admtnist,'ator,
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