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SPECIAL CIVIL ATR REGULATION
TURBINE-PHERED TFAKSPORT CATEZGORY AIRFLANES OF CURRENT DESIGH

Ot July 23, 1957, the Board adopted Special Givil Afir Regulation No., SR-l22 which sets forth
airvorthiness requiremente spplicable to the type certification and operstion of turbine-powered
transport catezory airplanes for which a type certificate 1s issved after Aupust 27, 1957, Included
in tkat regulation was a new sat of performence requiremente, with respect to which the Board indie
czted that censideration would be uyiven to any changes found necessary as a result of further study
and experience. The preamble to SH-h22 contains the relevant considerations leading te its proml-—
gelion and is considered to provide the basic backeround for this regnlation,

Since the adoption of SE-L22, considerable study has been devoted to the new performance re-
cuirements by all interested parties, As a result of these studies and of further experience gained
in the desipgn, certifiecation, ard operatien of turbine-powered airpl ames, certain issues with respect
to SA~L22 require re-evaluation. This regulation reflects the resslutlon of most of the eutetanding
issues in the light of the best information presently available to the RBoard.

The following provisioens of this regulation differ from, or are additional to, the provisions of
SR-422: Introductery paragraph; item 1; 88 hT,111 (c)s LT.d123 47,01k {b}, (b)(l) (b} {L), and (¢);
introduc tory paragraph of LT,11és LTJ16 (b), (¢), (), and {g)3 LT.117; LT.117as LT.3193 47,120 {(a},
(a)(13, (b} (b)m, (c), (c)(z), {e)(3), (ds and (a){3)3 LTI2) {a) and (b); in»roductory paragraph
of LT,122; ﬁmzz {(b), (£}, and {g)3 h'.r.123 (a)(l) (a)(23 (a)(3), and (b)} fu.'th {e)s 4OT.BL (b) amd
(e): LOT, 82, Lo7T.83 (a)(?)(iil), (bj(E), and (b){?ﬁ(ii}, 1'bem L3 and item 5, OF these Provisions, the
following differ from those proposed in Civil Alr Regulations Draft Release No, 58-6: BB LT.111 (c),
bT,a12 (a)(b)s be.21h (b)WY, (e}, (e)(2), (e}(3), and {c}({h); LT.2116 (e} and (e}; LT,117 (b}(1) and
(b){2)3 KT.319 (2); 47.120 (2); LOT.BL (o) ernd L3T.11 (c).

With respwet to the applicability of this regulation, experience with certifiestion under SR-422
indicates that a lead time of aboul two months between the daie of adoption of the repulation and ihe
date of issuvance of the type ceriificate shonld provide & reasonabile period of time vithin which te
show compliance with this regulatjon. In view of this, amd in the inieresi of having uniferm regula=-
tions applicable tp most of the turbine-powered airplanes, it is considered advisable to hare this
regulation apply to all such airplanes for which a type certificaete i3 issued after September 30, 1558,
Turbine-powered tLransport category airplanes for which a type certificate is issued on or prior to
September 30, 1958, may corply with the provisiens of this regulation in lieuw of SR-h22, If this op-
tion is exercised, it is intended that compliance be gshown with a]ll the provisions of this regulation
and it! is not intended to permit a spowing of compliance with portions of this regulation =nd portions
of SR=h2z,

The provisions of thils repulation involve the following technical issues:

& substantive change is made by introducing an =ll-engines-pperating teke-off in establishing the
take-off distance, Presently, the take-off distance 1s based only on a one—enging-out take-off, To
insure that an adequate margin of gafety will ewxist for day-in and day-out opsratjens, the minimum
take~off distance is being related to both the ope-engine-ingpgrative distance now prescribed and to
the distence with 211 engines operating, with a factor of 1,15 being applied to the latter,

Thera are also included imporiant changes with respect to ihe speeds spplicable to the take-off
path, The provisions of SR-422 prescribe that the airvlare shall be accelerated on or near the groumd
tc the speed Vo. This provision hag been subject to varying interpretations having e marked difference
in effect on the resultant level of performance, The isgue in this matter is whether or neot the air-
plane should be permitied to 1ift off the runway at some speed belcw Va. Because of the inereazed
acceleration of turbine-powered airplanes, the tendency to overshool the lift-off speed will be greater
than on piston-engitie airplanes and this tendency increases with the reduction in weight of the zir-
Flane, To restrict lift-off to the minimum take-off safe'y speed Vs would unduly extend the take—off
distence in cases where such overshooting of epeed ocewrs, Sueh a restrietion wonrld be unhecessarily
conservative and wouvld not reflect realistic take-off procedures, For these reasons this regulation
permits the airrlane to 1ift of 7 the ground zt a speed Jower than the Vo speed, but prescribes certain
limitinr conditions. The lift-off speed is related to & rotational speed Vi which must not be less
than 99 percent of ihe mindimam Vo speed and must be 10 percent greater than a speed =t which no
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hazzrdoas cherescteristics are displayed br the airplane, snch a5 a relatively high drag condition or a
ground at2ll, The Ve speed has bteen re-defined to take into sscount the inerement in speed arising
from ¢vershoot temdencies, Uader the new definition, the minimum Vp speed corregponds with the mini-
min take-off safely speed 25 now defined in SR=N2P, With respect to the take=off path, the Vs speed
is required to be attained prior to reaching a height of 35 feet above the take-off surface and ths
is related to the selection of the rotational speed. Further, there is a revision whieh redquires V
o be maintained as ¢lose as practicatle at a constant value from the 30-foot point te a height of HOO

feet above the take-off surface, This speed is the speed a2t which the prescribed minimm take—off
gradients must be met.

There is introduced in this regulation the concept of vmbalanced take-off field lengths. SR-h22
does not preclude unbalencing of field lengths, provided that the unbslapeing iz within the length of
the rumiay, Other countries have employed unbalancing with respect to so=called "stopways® and “"eclear
wzys.® 1t appears thzt Tnited States operstors ultimately will find it advantagesus ito resort to the
use of unbalareing, but probably not i the smme extent as practiced in sther countries, On the premice
that only clearways will be utilised, the smerndments have been formulsted aecordingly. Clearways, as
defined herein, are areas not suitable for stopping the sirplane in the event of an sborted take-—off,
put adegquate to provide additional teke-off distance for climb-out. To safeguard operations uwtilizing
2learways, there is introduced the cancept of a2 takeeoff rumn which operationally relates to the determie-
ration of the minimum rumi=y lepgth required. The take-off run is defined as the greater of the horle
zoptal distances alons the take-off path to 2 given point with or;‘_e_g,ugg,qg incperative or with =211
engines operating, with a marginm of 15 percent being added to the'latter, The take—off run is measuyed
from the beginring of takeeoff to 2 Doint equidistant between the point where the airplane 1ifts off apd
tke point where a height of 35 feet is resched, The required rumway length must not be less than the
teke=0ff run nor less than ihe accelerate stop distance,

Agcording ©o the defimition given, a clearway is subjected to the control of the airport authorities,
It is not inmtepded, however, that there be ¢wnership by the airport autherities of the area in which the
¢learwzy lies. The objective for requiring comtrol by the airport authorities is to insure that ne

fight will be imitiated using = ¢learwsy unless it 1s determiped with certeinty that no movable chstacle
will exist within the clearsay when the sirplane flies over,

It is anticipated thet the introduction of clearwaysz will effer further possibilities of inoressing
the utdlity of existing airport facilities ip this country, When such aress can be integrated into
existing facilities, economical benefits will accrue to the commnity and the operators, In addition,
since clearways are presently availsble at some of the airports in other countries, United States oper-
2tors will have the opportunity of taking advantage of such facilities,

There are indluded chanses with respect to the preseribed minimm sltitede of 1,000 feat relative
to the t=ke-off path and to the one-engine-inoperative sand twoeengine-inoperative requiremenis applieable
to the vicimity of the zirport, Heretofore, the Civil Air Hegulations have incorporated the reference
altitude of 1,000 feet in respect of performance criteria over the airpert. Cbscure as is the signifi-
cance of this altitude operationzlly, the altitude of 1,500 feet has worldwide precedent of baing used
as the altituvde above the airport 2t which, generally, IFR approaches are initiated and go-around pro-
cedures executed. For this reascn, the charges made extend the take-off path to & minimm altitude of
1,500 feet and make this altitvde applicahle to the preseribed performance criteria above the airpoert
for the one- and two-epping-iveperative en route requiremeots, It is not anticipated that these
changes will ecreate any problem with respect to the en route stages of flight; however, it is realized
that 2 further extension of the tzkeeoff peth micht add to the problem of obtaining accurate data on
obstacles relatively distant from the airport, The Board finds that the extension of the flight path
to 1,500 feet is warranoted in light of the operationsl significance of this altitude and becsuse the

extended flight paths will provide more fully for adequate terrain ciearance at the end of the tuke-
off path,

There is inclwded a chanse with respect to the take-off path whereby the take-off flight path is
established as sterting from a 35-foot height at the end of the teoke-off distance and a net take-off
flight path is preseribed for operatiopal wse, This latter chamee is for consistency with the speci=
fieation of net flight paths for the en route stages of flight and 4o simplify determination of obe
stacle cleararces operationally, The net flight path 1s specified to be the aetsal fYight path
diminished by a gradient of 1,0 percent, It is intended that the net flight path be obiained frem the
gross flight path by simple gesmeiric means,

The change in the altitude from 1,000 to 1,500 feet previously mentioned, as well as a re-evalua-
tior in other respects of some of the elimb gradients in SR-L22, justify certain changes. The gradients
of 1.k and 1,8 applicarle to the take—off path and the final take-off climb are being reduced to 1.2 and
1.7 for two-enmine and four-engime a2irplanes, respectively. In addition, the gradients of 1.h and 1.8
in the one-enpine-inoperasfive en route cage are being reduced to 1,1 apd 1.6, respectively,

Chanzes are made with respect 1o the one-engine-inoperative take-off e¢limb by interrelating more
realistically the prescrited airplame configuration, weight, end power, These chenges, in effect,
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permdt meeting the prescribed gradients of climb at slightly higher airplane weighits than would be
possible undar the presently effective provisions,

Thera is included a chenre to the provisions applicable to the oneeengine-insparative take-off
Glimb with landing gear extended which imcreases the preseribed minimm gradient from spbstantialiy
zore %o 0,5 percant for foar-scgine airplenes, This changs ia mada te attedn eonsistency in the aif-
ference between gradientz epplicsble to twing and fours.

Changes are incarporated in cenmectlon with the iwo-engine-inoperative en route requiremsnt,
Representations have been made that the gradient of 0.8 persent new preserited is undily conservative,
Un the other hand, it has been pointed out ihat the fuel reguiremenits for this case are not redlistically
covered, Hdoth of these contentions warrant considerstion and changes are included which reduce the
margin gradient from 0.6 to 0.5 percent, reduvce the prascribed altitude from 5,000 to 2,000 feei, and
require acheduling the flight so that there is sufficient fuel on board to reach the airport and subse-
guently to fly for 15 mimetes at cruise power or thrust,

Changes z2re also made relative to the approach and landing stages of flight. There is a new pro-
vigsion which requires the establishment of procedures for the exesution of missed approaches and balked
landings, L questlion has been raised as to whether the speed limitation of 1,5 ¥y aprlicable teo the
approach condition is resiistieslly related %o the nomdl day-in apd day-out lending procedures, To
ingure thet it will be so related, it is required that the speed used for demenstrating the apprvach
elimb te estatlished canaistent with the landing procedurss, but that it net exoeed 1,5 Vg, In addi-
tion, the approach gradient af 2.8 percent prescribed for four-engine airplanes is being redvced to
2.7 pergent to ohtain ceosistency in the di fferences between gradients applicabls to twins and fours,

A chanpe is made to the Yall-engines-operatine landing ¢limb" provisions which now reguire a L,0
percent gradient of climb in the landing configuration, On the premise that requiring the landing
confizuration during the climb after a balk is unduly conservative, consideration was given toc a pro-
nosal to permit showing of compliance with the h.Q percent gradient of climb in the configuration
witich would exist 5 seconds after the initiation of the climb, Further study of this proposal indi.
cated thet such a rule would tend to introduce complicabions in design and lead to less favorablie opw
erating procedures which ultimately would nei contribute to safefy. One of the most important factors
in conrection with this configuration is the response of the engines o throttle movement. Therefore,
there is a gsrovision whiech requires ihat the power used in showing eempliance with the c¢limb gradient
be that power or thr:at attained ¥ seconds after initiation of movement of the power controls to the
teko-0ff pogition from the minimem f1ight idle position. In addition, fer consistency with the dro-
cedures used for determirdns the lending distance, the speed limltation of I.bh ¥y i3 reduced to 1.3 Vg.
Cencern has bteen indicated to the effect that amy reduction in the preseribed gradient of L.D percent
might not insure in all gazes the ability of the zirplane to continue 2 safe diimb after a balk. To
provide a further safeguard, the take-off welght-dliifvde-temperature limitations (WAT Llimitationa
stemming f£rom the appiication of the one=-sngine-inoperative take-~off climb reguirements) are being
made applicable to the maxdmum landing weight at the airport of landing, In the past, the landing
weicht 1limitations were aprlicable to the airport of destination bu% pot to ibe weather alter-
nates, This repulation makes both the teke-off weipht and landing weight limitations equally ap-
plicable to the airport of destination and the weaiher alternates. In view af the aforementioned
changes, a reduction of the required climb gradient from 4.0 to 3,2 percent is justified and included
in this regulation.

In addition to the substantive changes which have been discussed, therz are three significant
ahanges of o clarifyine nature, The first derls with the determination of the landing distance as af-
factead by devices ar means other than wheecl brakes, There is included a provision sim‘lsr to the one
applicable to ths acceleraté~stop distance for application te the landing distancs, This provision
permits the use of mesns other than wheel brakes in the determinztion of the landing distance, Addi-
tionally, there is a change to the provision which requires in socme cases the deierminaidon of the
landing distance with one encine inoperative, It ig believed that the new requirement expresses the
intent more clearly. One of the mors obwious apolications of this srovision is in respect of turbo-
propeller eirplanes., Such airplanes usuvally are landed with the propellers in a relatdwvely high drag
position, I1f one of the engires becomes inoperative, its propeller would be expected to be in a
relatively low drag position with the consequence of a lonper landing distance than with all enhgines
cperating, In such a casa it is required that the landing distance bs determined with one engine
inoperative urless use aorld be made by the erew of other means (e.z., reverse tirust oot otherwise
considered in determining the landing distance) which woald reduce the landing distance at least to
thzt determined for ali-engine operation.

The second clarification being ineluded desls with the provislon setiding ferth ihe procedures
which must be ineluded in the Airplane Fiiché Manual, This provision in SR-i22 doss not make clear
#whkat procedures are irmrolved snd whether the procedursas are considered to be limitations oo the ope
eration of the airplane., The ¢larificaticn in lznguage apecifies tnat the procedures whieh are in-
cluded with the performance limiiations shall be considered only as suldance material,
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Tng third clarification coneerns the zpplicability of the performance limitztions prescribed in
SA-422, These consist of the Ycertificate limitationa® and the "operating limitationz." The former
relate to maximin tzke=off and landing weiphts, miwimum take—off distances, aceelerate-stop distances,
and the operationel Yimits imposed uUDOR the aivplane., These limitations, beinz part of the conditiona
of the type and airworthinegs certificates, mmst be complied with at all times irrespeciive of the
type of operation being conducted (e.g., zir carrier, private, cargo). The "operating limitations,®
distinct from the fcertificste limitetions,® are only applicable when required by the operating parts
of the regvlatians (Perts kO, b1, and 42 reguire compliance for passenger operations), Mlthough it
znpsared that previous Board pronouncsments regarding thds general principle as well 23 the explana-
tion contatned in the preanble to SA-i22 would meke the i=sue quite clear, it has come to the Board's
atiention that there is #till so=e ciswderstanding of this matter, Apparently this misunderstanding
sters from the fagt that SR-122 prescribes operating rules for air carrier operations vhich contain
bath the "certificates limitetions”™ 2ad the Tpoerating limitatjons® while no preseription is given to
non-air-carrier operations; tms giving an impression that not ewven the %certificate limitations' are
applicable to non-air-cazrriers, Tie inelesion of Pcertificate Jimitations™ for air carrier operatlons
with the Yoperating limitations® wes meant only to provide the operators with the convenience of have-
ing logether the compleic preseriotion of the applicable perlormsnce limitetions, notwithstanding that
such an inelusiaon, ie fast, dunlicates the geceral requirement of compliance with the "certificate
limjitations® conteived in the Zirplane Flicht Manual, In view of the possitle misnnderstanding which
mizht exist from the aforezertioned inelusiop, there are included in this regulstion the same Yeerw
tificate limitations? for aprlication to all oparations wnder the provwisions of Fart i3 of the Civil
8ir Regulastions,

In zddition, other changes of 2 minor nature are included herein, the most sigmificant of which
ie the generalization of ihe stall speed Vg, eliminating reference to VSG and \'.’31.

Of the changes to SR-L2? medo in this remiltetion, there are a mimber wnich might require furiher
cansideration as studies centimie and 29 additional experience is gained with ihe application of these
new Tules, Several of these involve mew concepts with which 1. 8. operators have had little or ne
experience, These entsil the requirenents relative to unbalanced figld lengths with rezpect to clear-
ways, to the rotationsl speed, and to the all-engine take-off digiance, Strong representation hes
been made to the Board to the effect that the numerical factors applicable to the aforementioned rvles
are ico high a2nd shovld be redvced pending further experience, The Board considers thet it would not
be in the public interesi {o reduce 2ny of these factors uwntil sueh tWme as further experience indi-
cetes that they are in faet overiy conservative, Redlizing, however, that theso issuves ere of cen-
slderahle saportance in prescribing & practicable level of performance, the Board stands ready to re-
consider the ralevent provisions of this regutatlon at sueh time as substantiating infermation is
roceived,

There ere areas other then those previously mentioned where additional refinement of details may
be advisable, This i5 so pertieudarly in the case of the requirements pertaining to the landing stage
of flight, to the tzke-off lateral c¢learamces, and to the twm-engine-inoperative en rowite gradient
=argin, 1t is anticipated that, afier farther study of the regulztion and especially after its zpplie
cation in the degign, certifiecation, 2nd gveration of forthcoming turbing-~nowered airplanes, the de-
girability of chenges may becone more epperent. It 1s the intent of the Beard to consider without
deley such chanres as might be found necessary, UOnly after tle provisions of ihis Speeial Civil Air
Regulation are reasonably verified by practical appliecation will the Board consider incorporating them
oh 2 more Dermanent basis inta Parts Lb, 4O, L1, 42, and L3 of the Civil Air Repmations,

This Speecic) Civil Air Remdzation is not intended to compromise the avthority of the Administrzier
under B hb,10 to impcse such specizl conditions as he finds necessary in any particular case to aveid
unsafe design features and oiherwise to insure equivslent safety.

Interested perscns have been afforded an opportunity to partlcipate in the making of this rogula-
tion (23 PR, 2139), and due consideration h2s been given to 811 relevent matter presented,

In gonsideration of the foregoing, the Civil Aeronauties Board hereby makes ané promulgates the
fzllowing Special Civil 2ir Zegulation, effective July 2, 1956:

Contrary provisions of the Civit Air Repulationsa notwithstanding, 211 turbine-powered tramsport
category zirdlames for which 2 type certificate is iasued after August 27, 1957, shall comply with
Special Civil fir Reguletiorn e, SR-L22 or, sliternmatively, with the follewing provisions, except that
those sirmlenes for which 2 iype cerilficate is issved afier September 30, 1558, shell comply with
the follpwing provisions:

1. The provigions of Part hb of the Civil Air Regulations, effective on the date of application
for tyoe ceriificate; and such of the provisions of £1 subseguent amemiments to Part bb, in effect
prior to Augvst 27, 1957, as tke Admirdistrwtor finds necossary to insura that the level of safety of
turbine-powered airplanes is eguivalent Yo that gensrally intended by Part hb.
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2, In lieu of 88 Lkb,110 throuwrh kb,125, and Lb,7L3 of Part Lb of the Civil Air Regulations, the
following zhall be applicatle:

FERFORMANCE
47,110 GCeneral,.

. (a) The performance of the airplane shall be determined and seheduled in accordance with,
and shall meset the minima prescrited by, thke provisions of &8 WT,110 through 4T.123, The performance
limitations, infermstior, and other datz shall be given in accordance with 3 hT.Th3.

(b} Unless otherwise specifically preseribad, the performance shall eorrespend with ambient
atmospheric conditions and still air, Humidity shall be accounted for as specified in paragraph (e)
of this section,

(e} ‘e performance as affected by engine power andfor thiust shall be based on & relative
mridity of PO percent at and below siandard temperafures and on 3l percent ai and above standard tem-
peratures plus SOOF, BHetween these two temperatures the relative humidity shall wary linearly,

(d) The performence shall correspond witk the propulsive thrust available upder the particu~
lar ambient atmospherie conditions, the particular flight condition, and the relative humidity specl-
fied in paragraph (e) of this section. The available propulsive thrust shall correspond with engine
power and/or thrust not exseading the approved power and/or thrust lsss the instsllational losses and
less the power and/or equivzlent thrust absorbed by the accesseries and services appropriate to the
partieuvlar ambient atmospheric conditions and the particular flight cendition.

hT.131 Airplane confipuration, speed, power, and/or thrust; general.

{(a) The airplane configuration (setting of wing and cowl flaps, alr brekes, landing gear,
propeller, etc,)}, denoted respectively as the take-oif, en route, approach, and landing configurations,
8hall be selected by the applicant except a9 otherwise preseribed,

{b) Tt shall be acceptoble to make the 2irplane configurations veriable with weight, alti-
tude, and temperature, to an extent found by the Administrator to be compatible with operating pro-
cedures required in accordance with paragraph {(¢) of this section,

{c) In determining the sccelerstewstop distances, take-off flight paths, take-off distarces,
and landinyg distances, changes in ioe airplane's configuration and speed, and in the power and/or
trrust skall be in accordance with procedures established by the applicant for the eperatlon of the
airplane in service, except as otherwise preseribed., In addition, procedures shall be esteblished for
the execction of balked lendings and missed approaches associzted with the condiiions prescribed in
88 47,119 and 17,120 (4d), respectively. #1311 procedures shall comply with the provisions of subpara-
graphs (1} tkrough (3) of this paragraph,.

(1) The Administrator shzll find that the procedures can be consistently executed in
serviee by crewa of average skill.,

{2} 'fhe procedures shall not inmvolve methods or the use of devices which have not been
proven o be safe and reliavle.

(3) Mllowance shall be made for such time del2ys in the execution of the procedures
as may be reagonably expected to ccour during service,

LiT,112 Stalling speeds.

(2) The speed V4 shall demote the calibrzted stalling speed, or the minimwm steady flight
speed at which the airplane is controlleble, in kmots, withs:

{1) Zero thrust a® #te stalling speed, or engines idling and throttles closed if it
is shour: that the resultant thrust has no appreciable effect on the stalling speed;

{2} 1If applicable, propeller pitch controls in the position necessary for comyliance
with scbparagraph (1) of this paragrapn; the airplane in 211 other respects (flaps, lending gear, etc.)
in the particular configuration corresponding with thst in eonnection with which Vg is being uvsedy

(3) The welght of the airplane equal to the welght in comnection with which Vg is
being used to determine compliance with 2 particular requirement;

(LY The center of gravity in the most unfavorable position within the allowable range,.
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(h) The stal]l speed defined in this section shall be the minimum speed obtzlined in fiight
tests conducted in zccordance with ire procedure of subparagraphs (1) and (2) of this paragraph.

(1) Vith the airplane irimed for straight flight at a speed of 1.t Vg and from a
speed sufficiently above the stallins speed to insure steady conditions, the elevator control shall
be applied at a rate sueh that the airplane speed reduction does not exceed one knot per second.

(2) During the test preseribed in subparagraph (1) of this paragraph, the flight
characteristics provisinne of & Lb 160 of Part Lt of the Civil Air Regulations shall be complied with,

LT.213 Take~offs zeneral,

(a) The take-off daiz in 88 47,11} throwsh 4T,117 shell be determined under the conditions
of subparagraphs (1) and (2} of this paragraph.

(1) At 211 weights, #ititudes, and ambient temperatures within the operational limits
gstablished by the applieent for the sirplane,

{2) in the configmraticn for tske-off (see B LT.121).

(b) Take~off data shzll be based on a smooth, dry, hard-surfaced rurway and shall be de-
termined in such a mznner that reproduction of the performance does not require exceptional skill or
alertness on the part of the pilot. In the case of* seaplanes or fleoat planes, the take-off surface
shall be smooth water, wnile for skiplane it shall be smooth dry snow. In addition, the take~off data
shall be corTected in zccordance with subparagraphs (1) and (2) of this paragraph for wind znd for
mumeay gradients within the operational 1limits established by the applicant for the airplane,

{1) Kot more than 50 percent of nomingl Wind components along the take-off path oppoe
gite to the direction of teke-o0ff, and not less than 150 percent of nominal wind components along the
take—off path in the direction of take-off,

(2} Effective rumsay gradients.

LT,11); Take-off speeds,

(a) The eriticdl —engine-failure gpeed Vi, in terms of calibrated =ir speed, shall he
setected by the applicant, bul sbell not be less then the minimm speed at whick controllability by
primary zercdynemic controls elcne is demonstrated during the take—off ron fo be adequate to permit

proceeding safely with the take-off using average piloting skill, when the eritlical engine is sudderiy
nade inoperative, - .

(b} The take-off safety speed Vo, in terms of calibrated air speed, shall be selected by

the applicant so as to permit the grzdient of climb required in § 4T,120 (a) and (b), Bot it shall not
be less thant

(1} 1.2 V5 for two-engine propeller-driven alrplenes and for airflanes without propel-

lers which have no provisions for obtadning a significant reduction in the one-engine-inoperative power-
on stelling speeds

{2} 1.15 V5 for propeller-driven airplanes having more than two engines and for air-
nlanes without propellers wbich have provisions for obtaining a significant reduction in the one-engine-
irpperative power-on sigllins speed;

{3} 1.0 times the mitimm conirel specd Vyo, established in accordance with 8 Lb,133
of Part bb of the Civil Afr depuletionsg

(L) The rotation speed Vi plus the increment in speed attained in compliance with
§ ,T.016 (e},

(¢) The minimum rotation speed ¥, in terms of calibrated air speed, shall be selected by
the applicant, excepi that it shall not be less than:

(1) The opeed V3

(2) 2 speed equal to 95 percent of the highest speed obtained in ecompliance with sub-
parazreph (1) or (2), whickever is applicable, and with subparagraph (3) of paragraph (b) of this
sectiong

{3) A4 sreed which permits the attainment of the speed V2 prior to reaching a height
of 35 feet above the take-off surface as determined ip accordance with 8 hT,116 (e);
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(L) 4 speed equal to 110 percent of the minimum speed above which the airplane, with
811 engines operating, can be made to 11ft off the ground and to contime the take-off without dise
Playing any hazardous characteristics,

47,115 fccelerats-stop distance.

{(a) The aceelerate~stop distence shall be the sum of the fellowing:

(1) The distance renuired to acedlarate the airplans frem a standing start to the
speed V13

{2) Asswming the eritieal engine ta fail at the speed Vi, the distance required te
bring the airvlene to & fuvll stop from the pelnt corresponding with ths spead V.

{b} In additior to, or in lieu of, wheel brakes, the mse of other braking means shall be
acceptable in determining the accelerate~stop distance, provided that such braking means shsll have
been proven to be safe and relisble, that the manner of thelr employwment is such that consistent ree
sults can bs expected in service, and that exceptional skill is not regquizred to comtrcl the alrplane,

{c) The landing gear shall remsin extended throughout the accelerate-stop distamce.

hT,116 Take-off path, The take-off path shall be considered to sxtend from the standing start
to a point in the tzke-off where a height of 1,500 feet zhove the take-off swrface is reached or to
a peint in the teke-off where the trznsition from the take-off to the en rouite confipuration is com-
rleted and a speed is reached at which compliance with 8 4T.120 {e¢} is shown, whichever point is at
& hicher altitude. The conditions of paragraphz (&) through (i} of this section shall apply in dee
termining the take-off path,

{a) The take-off path shell be vased upon procedurss prescribed in accordence with
8 LT.111 (c).

{b) The eirplane shall be sceelerated on the ground to the speed ¥y at which point the
eritical engine shall be made incperative and shall remain incperative during the remalnder of the
takeaoff, Subsequent to attaining gpeed Ty, the airplane shall be acecelerated to speed ¥y durlng
which #ime it shall be permissible to initiate raising the nose gear off the ground st a spesd not
less than the rotation speed Vp.

{e) Landing gear retracition shall not be initiated until the airpiane becomes airborme,
(d} The slope of the airborne portion of the take-off path shsll bs positive at all points.

{e) The airplane shall attain the speed Vo prior to reaching a height of 35 feet above the
take~off surface and shzll continue at 2 spesd as close as practical to, but not less than, Vp until
a height of 400 feet sbove the take-off surface is reached,

{f) TExecept for gear ret»action and prapelier feathering, the airvieane cenflguration shall
not be changed before reaching a height of LOO feet above the take~off surface.

(g} At all points along the take-aff path starting at the point where the sirplene first
reaches 8 heipht of hOO feet above the take~off surface, the availabls gradiaent of ¢limb shAll not be
lass than 1.2 porcent for two-engine airplanes and 1,7 percent for four-englne airplanes,

(h) The take-off path shall be determined either by a continuous demonstrated takewoff, or
alternatively, by synthesizing from segmants the complete take-cff path,

(i} If the take-off path is detarmined by the Sepmental method, the provisions of subpara=
graphs (1) through (4) of this pafagraph shzll be specifically applicable,

(1) The segments of a segmental take-off path shall be clearly defiried and shall be
related to the distinet changes in the configuration of the airplane, in power and/or thrust, and in
speed.

(2) The weight of the airplans, the configuration, and the pewer and/or thrust shell
be constent throurhout each sepment. and shall corresoond with the most critical condition prevailing
ia the particvlar sement.

{3) The segrental flicht path shall be based on the airplane's performance without
ground effact,
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(L} Soemented teke-off path data shall be checked by continuous demonstrated take—pffs
o insuTe thai the zermental path 18 conservetiTe ralative to the continuous path.

41,117 Take—off distance and tak=—off run,

{a) Take-nf? distence, The teke-off distanee shall be the greeter of the distances estab=-
1ished in accordahca Witn subpers:rachs (1) and (2) of this paragraph.

{1} The horizental dizisnee alon; the take-off path from the gtart of the take-off to
the point where the airplace attains 2 heifht of 35 feet mbore the take-off surfege, as determined in
aseordance with & LT 16.

(2} A disiance equel fo 115 percent of the horizontal distance 2long the take—off path,
with £]1) engines operatin?, fron t™e start of the take-off to the peint where the airplane attsina a
heisht of 35 feet abaove the teke-off surlace, =5 determined by & procedure consistent with that estab-
lished in accordance witn B LT.115.

{b) Teke=sf? rvn, If the toke-off distanee is intendad to includs a clearway (see item 5
oS this re_:"l.:lat,i,azti, the take-off mip shgll be determined and shall be the greater of the distances
estatlished in ascordznee witk subnaracraphs (1) and (2) of thls perayraph.

{1) The horizonisl distence alon~ the take-nff vath from the start of the take-off to
a4 point egnidistan® betwesn the point whore the airplene first becomes airborme and the point where it
stteins a heizht of 35 feel atove the take-off surface, as determined in ageprdance with & LT.116,

(2} & distence equa? te 115 nerannt of the horizents] distango dlong the take—off path,
with all enasines operatinrs, from the siert of the take-off to 2 polnt equidistant betswecn the point
where the ajrnlane Sirst becomes airborme amd the point where it attaing a heipht of 35 fect above the

iake-3ff surfece, as determined bv a procedure consisient with that established in aecordence with
& hT.1158.

LTJ17a Takewoff flizht path.

(a} The take=-nTf flicht path shell he considered to hepin at a height of 35 feet showe the
tata-off surface 2t the end of the t=ke-off distance as determined in accordence with § hT.117 (a).

{b) The net take-~off flizht path data shell be determined in such 2 manner that they repre-
sent the alrplane's ecteal take-o®f flirkt paths, detemined in accordance with paracraph (a) of this
section, diminished by a gradient of climb equal to 1.0 percent.

hT.118 Climb; generzl. Compliance ghall be shown with the climb requirements of &8 hT.119 and
LT,120 at all weichis, altitudes, and ambient temperatures, within the operational limits established
by the applicant for the airplane, The airplane's center of eravity shall be in the most unfavorable
position corresponding with tre applicable confimuration,

4T.119 All-enrine-opergtine landine climb. In the landing configuration the steady gradient of
elimb snall not be less than 3,2 percent, with:

{(a) A1l engines overzting at the vower and/or thrust which is available 8 seconds after

initiation of movement of the power and/or thrusi contrels from the minimum flight idle to the take-
off positions

(b) A climb speed not in excess of 1,3 V.

hT,120 One-enrine-inoperziive ¢limb,

(a) Take-off: landine zear extended. In the take-off confipuration existing at the peint
of the flicht path wnere the airpiane first becomes airborne, in accordance with & 4T.116 but without
ground effect, the steady cradient of climb shall be positive for two-engine airplanes and shall not
be less than 0,5 percent for four-engine airplanes, withs

(1} The critical enzine inoperaiive, the remaining engine(s) operating at the available
take-off power and/or thrust existins in aceordance with & UT.116 at the time retraction of the air-
plane's landinz gear is iritiated, unless subseguently 2 more critical power opsrating condition exisis
zlong the flicht vath prier to the point where the landing pear is fully retracted;

(2) The weicht equal to the airplane's weight existing in accordance with & hT.116 at
the time retraction of the airplane's landing pear is initiateds

(3) The speed equal to the speed Vp.
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{b) Take=pffj landing pear retracted, In the take-off confisurstion existing at the point
of the flisht path where the airplane's landing gear is fully retracted, in acsordance with B LT.116
but without ground effect, the steady gradient of climb shall not be less than 2,5 percent for two-
engine ajrplanes and not less than 3,0 percent for four-engine airplanes, with:

(1) The gritical engine inoperative, the remaining engine(s) operating at the available
take-off power and/or thrust sxisting in accordance with B 4T.116 at the time the landinmg gear is fully
retracted, unless subsequently o more eritical power operating condition exists aleng the flipht path
prior to the point where a haight of 40O feet above the take-off surface is reacheds

(2) The weight equal to the alrplane's weight existing in accordance with & LT.116 at
the time the zirplane's landing gear is fully retracted;

(3} The speed equsl to the speed Tou

{c) Fin=l take-off, In the en route tonfipguratien, the steady gradient of cliwb shall not
be less than 1,2 percent for two-engine airplares and not less than 1.7 percent for four-engine air-
rlanes, at the erd of the toke-sff path as determined by B LT.116, with:

(1) The eritieal engine incperative, the remaining engine(s) operating at the available
maximm contimious pewer and/or thrust;

(2) The weight eguel to the airplane's weight exdsting in accordance with 8 LT,116 at
the end of the take-off path;

(3) The speed equal to not less than 1,25 Vg,

{d) Approach, In the approash configuration sueh that the corresponding Vg for this cone
figuration dees not exceed 110 percent of the Vg corresponding with the related landing configuration,
the steady gradient of e¢limb shall not be less than 2,2 percent for two-engine alrplanes and not less
than 2,7 percent for four-engine airplanes withs:

{1} The critical engine inoperative, the remaining engine{s) operating at the available
take-off powsr and/or thrust;

{2) The weight equal to the maximum landing weightj

{3) A climb speed established by the applicant in connection with nermal landing pro-
catures, except that it shall not exceed 1,5 Vg {sse B 7,111 (e}).

4T.12% En route flicht paths, With the airplans in the en route eonfiguration, the flipht paths
prescTibed in paragrephs (a) and (b) of this section shdll be determined at a1l weights, altitudes,
and smbienl temperatures within the limits established by the applicant fer the airnlane.

(a) One enrine inoperative. The one-engine-inoperative net flight path data shall be den
termined in such a manner that they represent the airvlanefs aclual cdimp performance diminished by a
rradient o olimb egual to 1,1 percent for two-enzine airplanes and 1.5 percent for feur-snzine air-
nlanes, It ghzll be acceptable Lo include in these data tee variation of the airplane's weishi along
the i'liz];t ratk to take inte aceount the orogressive consumption of fuel znd oil by the eperating
enrine(s).

(b) Two engines jnoperztive, For airplanes with four engines, the twow-epgine-jnoperative
net flight path daia shall be determined in such a manner that they represent the airplane's actual
alimb performance diminished by a gradient of olimbh equal to 0,5 percent, It shall be acceptable to
inelude in these data the variation of the zirplane's weight along the flight path to take :Lnto T
count the progressive consumption of fuel and oil by the operating engines.

(¢} Conditions, In determining the flight paths prescribed in paragraphs (a) and (&) of
this seciion, the conditions of subparagraphs (1) through (L) of this pararraph shall apply,

(1) The airplane's center of gravity shall be in tha mest unfaverable position.

(2) The eritical engine(s} shall be inoperative, the remaining engine(s) operating at
the available macimum contirmous power and/or thrust.

{3) Means for contrclling the engine cooling air supply shall be in the positien which
provides adequate cooling in the hof-dsy condition,

(L) The epeed shall be selected by the applicant.
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L7322 Lepdiog djstence. The lapding distanee shall be the horlzonts] distance required to land
and to cone to m complete stor (to e speed of epprorimately 3 kmots in the case of seaplanes or fleet
planes] from a polnt at 2 beipnt of 50 feet above the landing surface. Landing distances shall bhe de=
tercined for standard temperstures 2t all weights, altitudes, and winds within the operational limits

estabiished by the spnlicant for the airolens. The conditions of paregraphs (a) through (g) of this
section shall zpply.

{a) The ajrplans gha)) be in the landing configpretion, During the landing, changes in the
sirplane's configuration, in power andfor thrvst, and in speed shall be in accordance with procedures
established by the applieart for the operation of the airplane in service. The procedures shall comply
with the provisiops of 8 47,111 (e).

(b) The landins skall be preceded by 2 steady gliding approach down to the 50-foot height
with 2 galibrated air speed of mol less them 1.3 V.

{c)] The landing distence shall be based on a smooth, dry, hard-surfaced rumwsy, and shzll be
determined in such 2 mamner thet reproduction does pot reguire exceptional skill or alertness on the
part of the vilet, In the cage of seaplenes or float planes, the landing surfeee ghall be =meoth water,
wiile for skicleres it shalli be smooth dry snew, bDuring landing, the airplane shall net exhibit exces-
glve vertical acceéleration, a tendency to bounce, nose over, ground loop, porpoise, or water loop,

(d) The lendins distarce shall be corrected for not more than 50 percent of nominal wind
components #long the landing path cpposite to the direction of landing and not less than 150 percent of
noringl wind cogponents aloms the landins peth in the direction of landing,

{2) During larding, the operating pressevres on the wheel braking system shall net be in excess
of those approved by the memfeeturer of the brakes, and the wheal brekes shall not be wsed in such &
maaner a8+ to produce exvessive wear of brakes amd tires,

(f] In addition to, or in lieu of, wheel brakes, the use of other braking means shall be
accepteble in determining the landing distance, provided such braking means shall have been proven to
be szfe and reliable, that the manecer of their employment is such that consistent resulis can be ex~
pected in service, and ithat excepiienz]l skill is not required to control the airplane,

{g} If the characteristies of a device (e.g., the propellers) dependent upon the operation
of aoy of the ergipes noticeshly incresze the landing distance when the landing 1s made with the engine
iroperative, the landinc distonce skall be determined with the eritical engine inoperative unless the
Administrator finds that the use of compensating means will result in & landing distance not greater
trken that attained with &1]1 engines operating,

hT 123 Limitations and infercation,

{2} Limitations, The performarce limitations on the operation of the airplane shall be
established in accordance with subperacrapns (1) through (h) of this paragraph, (See also § LT.7h3.)

(1) Take=nif weights, The maximem takeeoff.weighta shall be established at which com-
pliance is shown with the peperally epplicable ryovisions of this regulation and with the take-off
climb provisions prescrited ic 8 KT.120 {a), (&)}, and {c) for altitndes and ambient temperatures within
the operations] limits of the sirnlans (8ee subparagraph (i) of this paragraph),

{2) Landinc weights. 7The maximm landing weights shall be established at which com-
pliznce is shown with the gemerzlly zpplicatle provisions of this regulation and with the landing and
take-off climb provisions prescribed in 8§ LT,119 and 4T.120 for altitudes apnd ambient temperatures
within the operationzl limsts of the sirplane (see subparagraph (L) of this parsgraph).

{3) Accedlerzte-ston distance, take-off distance, and take-off run, The minimum
distarces required for take-off s5h211 be established at which compliance is shown with the genersily
apnlicable provisfons of this resul=ticn and with #8 47,115 and 4T,117 (&), and with 4T,117 (b) if the
teke-off distance is inlended to include a clearway, for welghts, altitudes, temperatures, wind come
ponents, and runwey pradients, within the operetional limits of the airplane (see subparagraph (L) of
this paragrach),

fi) Operstionsl limits. The operationsl 1limits of the airplane shall be estzblished
by the applicant for 2Vl verizble fectors required in showing compliance witk this regvlation (weight,
altitude, temperature, ete.}. {See 88 47,133 (a) (1) and {b), LT.118, 4T,121, and 4T,122.)

{2} Informeiion, The performance information on the operation of the airplane shell be
scheduled in complismte Witk the censrally applioable provisions of this regulatien and with 58 hT.117a
(tl, 47121, end LT,122 fer weiznts, altitudes, temperatures, wind compenents, and rumay gradients, as
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these may be zpplicakle, within the operaticral limits of the airplane (see svbparsgrapk (a) (L) of
this section), In addition, the performance informaiion soeeified 1n subparagrapos (1} throuwgh (3}
of ithis parazraph shall be determined by exirapoletion znd scheduled for the ranges of welzhts be-
twean the maximum landing and maximum take-off weiphts established in accordance with subparasraphs
(2} (1) and (2} (2) of this seation, (See also & LT,7L3,)

(1) Climb in the landing configuration (see 8 LT,119);
(2) Climb in the approach confipuration (see & 4T.220 (d)):
{3} Landing distance (see 8 LT,122).

ATRFLANE FLTOHT MANUAL

L4T.7L3 Ferformance limitstions, information, and ather datsa,

{a) Limitations. The airplane's perfermence lisptations shall be given in eccordance with
& 41.123 (2.

(b} Information. The performance information prescribed in § LT.123 (b) for the epplication
of the operating rules of this regulation shall be given topether with descriptions of the conditions,
air speeds, etc., under which the daia were determined,

{c) Procedures. Procedures established in accordance with § LT.111 (¢) shall be given fo
the extent such procedures are related to the limitations and infomaiien set forth in accordance with
paragrapha (a) and (b} of this section, Such procedures, in the form of puidance material, shall be
ineluded with the relevent limitations or information, as applicable.

(d) Migeellaneous. An explanation shall be given of signlficant or wmsual flipht or ground
handling charactetisties of the airplane.

3. In lieu of 88 Lj0.70 through LO,78, 41.27 through ll.35 (d), and L2.70 throush L2.83, of Paris
Lo, 13, and L2 of the Givil Air Regulations, respesctively, the Following shall be applicabla:

OPFHATING RULES

LOT.B0 Transport category airplane operating limitatiens,

{a) In operating any passenger-carrying transport catepory airplane certificated in aecordance
with the performance requiréments of this reulation, the provisions of 88 LOT.80 through LOT.BL shall be
complied with, wnless deviations therefrom are specifically authorized by the Administrator on the ground
that the special circumstances of & particular cage make a literal observance of the reguirements unnecw
ceggary for gafety.

(b) The performance data in the Airplane Flight Msnual shall be applied in determining compli-
pnce with the provisions of 88 LOT.AL throurh hOT.HL. Where conditions differ from those far which
specific tests were made, compliance shall be determined by approved interpolation or computation of the
offects of changes in the specific variables if such interpolations or computations give resulta aub-
ataniially equalling in accuracy the results of & direct test.

LOT.BL Airplene's certificate limitationa.

{(a) No sirclane shall be taken off at a weight which exceeds the take-off welight specified in
the Airplane Fiipht Manual for the elevation of the airport and for the ambient temperature existing at
the time of the take-off. (See 88 WT.123 (a) (1) and LT.T743 (a).)

(b} No airplane shall be taken off at a weight such that, dllowlng for nommal consumption of
fuel and oil in flight to the airport of destination and to the alternate airports, the weizht on arriwval
will exceed the landire weichi specified in the Airplane Flight Manust for the elevation of each of the
airparts imvolved and for the ambient temperatures anticipated zt the time of landing, (See BB 4T,123
{a) (2} and WT.7L3 (a).)

(e) No airplane shall be taken off at a weight which exeesds the weight shevm in the Airplane
Flight Manual to correspond with the minimum distences required for take-off., These distances shall
eortespond with the elevation of the airport, the runmway io be used, the effective runway gredient, and
the ambiont temperature and wipd component existing at the time of teke~off. (See 88 4T.123 (a) {3) and
UT,7L3 (8).) If the take-off distance includes a clearway as defined in Item 5 of this regulation, the
toke-off diztance shall not include 2 clearway distance greater than one-half of the take-off run.
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{d) Ho airvlane shzll be operated outeside the operatlionsl limit: gpecified in the Alrplans
Flight Mamal. {See §8 JT.123 (2) (4) and WT.743 (2).)

401,82 Take-off cbstacle clezrancs limitations. No zirplane shall be taken off at 2 welght in
excess of that shown in ihe Airplane Flight Manual to correspond with a net teke-off flight path which
clears 211 obstacles either by at least a height of 35 feet vertically or by at least 200 feet hori-
gontally within the airport boundaries and by at least 300 feet horizontally after passing beyond the
boundaries, In determininz the z)lowsble deviation of the flight path in order to avoid cbstacles by at
least the distznces vrescribed, it shal) be zssumed that the airplane is not banked before reaching a
height of 50 feet 2s shown by the take-off path data in the Airplans Flight Harmal, and thet a maximm
bank thereafisr does not erceed 15 deprees. The take-off path considerec shall be for the elevation of
the asrport, the effective rumay gradient, and for the axbient temperature and wind component existing
gt the time of takewoff. (Ses %8 L7.123 (b) and LT.7L3 (b).)

h07.83 En rowte limgtatiens,

(a) Ome enpne inopsrative, No airplane shell be taken off at a welght in axcess of that
wpich, according to the gne-angive-innperative en route net flipht vath data shewn in the Alrplans
Flighi Manual, wiil permit eqmliante with elther subparsgraph (1) or subparsgzyaph (2) of this para-
graph at all points alons the route. The net fiight path nsed shall be for the ambient temperatmres
anticipated along the romte. (See 88 4T,223 (b} znd LT,7L43 (b).)

{1} The slops of the met f1ight path shall be positive at an &ltitude of af least
1,000 feet above 21} terrain and ebstructions along the rowte within 5 miles on either side of the in-
tended track.

{2) The net flight path shall be such as to permlid the ajrplane to conmtinve flipht from
the emiging altitude to an alternate airport where a landing can be mads in aeccordance with the pro-
visions of & LOT,8l (b), the met fiight path clearing vertically by at least 2,000 feet all terrain and
obstructions =long the rouie within S miles on elther side of the intended track, The provislons of
gabdivigions (i) through (¥il) of thisz subparagraph shall apply.

(i) The engine shall be zssumed to fzll at the most criticsl point along the Touuw,

fit) The airplams shsll be agsumad to pass over the critical obstruction following
engine failure at 2 point oo closer to the criticzl obstruction than the nearest approved radic navigoa=
tionel fix, except that the Administrator may svthorize a procedure established on a different basis
where adequate operational safegwards are found to exist,

] {11i) Ths net flight path shall have a positive slope at 1,500 feat ghove the aire
port uged as the slternste.

{iv) £&n approved pethod shall be used to account for winds which would otherwise
adversely affeet the flight vath,

{v) Fuel jettisonming shall be permitied if the Administrator finds that the operw
&tor has an adequate iraining program, prover instrections are given to the flight crew, and s11 otber
trecaniions are teken io inswre a safe procedure,

{vi) The zlternate airport shs)ll be apecified in the dispateh release and shall
meet the prescribed weather mimina,

(vii) The consompiion of fuel and oil after the engine becomes ilnoperative shall be
thet which is accounted for in the net flight path data shown in the Airplame Flipght Mamsl,

{b) Two engives ipsverative, Mo mirplane shall be flown along an intetded route except in
crmpliance with eithér suhba¥agrach (1) or subparsgraph {2} of thls peragraph,

{1) HNo piace dalong the intended track shall be more than 50 wirmtes away from an aire
port at which a landine cap be made in ascordance with the provisions of 8 LOT.Bk (b}, essuming =10
enginaz to be operating at cruilsing power,

(2) %o airmlane sh=ll be token off at a welght in oxcess of thet which, according to
the two-engine-inoperative en route net flight path data shown in the Ajrplana Flight Manual, will pere
mit the airplane te contimne fight from the point whera two engines are assumed to fail similtanevusly
to an airport where a landing can be zmade in accordancs with the provisions of 8 hOT.BL {b), the net
flight peth having & positive slppe ot an alwl tude of at least 1,000 feet above all terraln and pbatrucw
tions along the route witnin 5 miles on either side of the intended track or at an altitgde of 2,000
feet, whichever is hizher, The net Ilizht path econsidered shall be for the ambient temperatnres anticie
pated slong the route, The provisions of subdivisions (i) through (iii) of this subparagraph ahall
apply, (Ses 88 47,123 (b) end KT.7hI (b).)
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{i) The two engines shall be assumed Lo fail at the most critical point along the
roote,

(i1) #%he airplanots weight at the point where the two engines are assumed to fail
Bhall be considersd to be not lass than that whick would inelwnde sufficient fuel to proceed to the
airport and to arrive there at an altitude of at least 1,500 feet directly over the landing area and
thereafter to fly for 15 minutes at cruise power and/or thrusi.

(ii1) The congumption of fuel and oil affer the engines hacome inoperative shall be
that which is accounted for in the net flight path data showm in the Alrplans Flight Manuad,

LOT,.8 Landing 1limitations.

(a) Airport of destination, No airplane shill be taken off at a wedght in excess of that
which, in accordance with the landing distances shown in the Airplane Flight Manual for -the alevation
of the airport of intended destinstion and for the wind conditiona anticipated there at the time of
landing, would permit the airplane to be brought to rest at the airport of intended destination within
60 percent of the effective length of the runway from a point 50 feet directly above the interseection
of the obatrustion elearance plane and the rurway. The welght of the airplane shall be assumed to be
reduged by the weight of the fuel and oil expected to be consumed in flight o the airport of intended
destination. Compliance shall be shown with the conditions of subparagraphs (1) and (2) of this para-
graph, ({See 8B 47.123 (b) and LT.743 (b).)

{1} 7t =shall be assumed that the airplane is landed on the most faverable runway and
direstion in still air.

(2} It shxll e asoumed that the airplane is landed on the most suiteble runway con-
gidaring the probsble wipd velocity and direotion and taking due aceount of the ground handling ehar-
acterlstics of the sirplane and of other conditions {i.e,, landing aids, terrain, ete,), If full
compliance with the previslons of this subparagraph ls not shown, the airplane may be taken off if an
alternate airport is designated which permits compliance with paragraph (b} of this saction,

(b} Alternate airport. No airport shall be desiznated 85 an alternate airpert ip a dispateh
releage unless the alrplsne at the weight antiecipated at the time of arrival at such airport can comply
with the provisions of paragraph {a) of this section, provided tnat the airplane ean be brought to rest
within 70 percent of the effective length of the runwey.

Le In lieuw of & 43,11 of Part 43 of the Civil Alr Regulatlons, the follewing shall bs applicable:

437,11 Transport category airplane welght limitations, The performance data in the Airplans
Flight Mamal shall be appliad in determining compliance with the following provisionss:

(a) Wo airplane shell be faken off at a welght which exceeds the teke-off welght specified
in the Airplane Flight Manual for the elevation of the airport and for the smbient temperature existing
at the time of the take-off, (See BB WT.123 (a) (1) and 4T.7L3 (a).)}

{b) Mo airplane shall be taken off at a weight such that, allowing for normal econsumption of
fuel and cil in flight to the alrport of destination and to the alternate airports, the weigzht on arrival
will exceed the Ianding weight specified in the Airplene Flight Manual for the elevation of sach of the
alrports involved and for the ambient temperaturcs anticipated at the time of landing, (See 88 4T.123
{&} {2) and thTl‘I-S {a)o)

{¢) %o airplane shall be taken off at a weight which exceeds the weight shown in the Airplans
Flight Marusl to oorrespond with the minimm distances required for tske-off. These distances shall
correspond with the eélevation of the airport, the rumway to be used, the effeciive runway gradient, and
the smbient temperature and wind commonent existing at the time of take-off, {See 88 47,123 (a) (3} and
LT.7L3 (a}.) If the take-off disitance includes a clearway a8 defined in Iiem 5 of this regulation, the
teke-off dlstance shell not include a elearway distance greater than anewhalf of the take-off rua,

{d) No airplane sh2ll be operated outside the operationsl limits specified in the tirplane
Flight Mamual. (See 88 4T,123 (a) (&) and L4T.743 (a).) :

5, The following definitions shall apply:
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Clegrugy, & clearwzy is a2n z2rea beyond the airpert runway not less than 300 feet on either side
of the extended center line of the rumway, at an elevation no hicher than the elevation at the end of
the rurway, clear of 211 fixed obstacles, and under the control of the airport authorities,

(Sec. 205 (=), 52 Stat, 984h; ho 7. 5.C. k25 (a),

Interpret or apply sees. 001, 603, 60h, 52 Stat. 1007,
1005, 1010, as arended; ho ".S.0. 531, 553, 55h)

By the Civil Reronautics Poard:
/s/ John B, Russell

John B. Rugsell
Acting Secretary

(SEAL)



