sffects Parte: kb, 10, k0, ki, L2, L3 Repulation MNo. SE-l22A
Distritutiens DJeneral

UNITED STATES OF AMBRICA
GIVIL AERONAUTICS BOARD
WASHINGTON, D. C.

Effective: July 2, 1958
Adopted:  July 2, 1958

SPECTAL CIVTL ATR REGULATION
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Oe July 23, 1957, the Board adopted Speeial Civil Air Regulation No. SR=l22 which sets forth
alrvworthiness requirements applicable to the type certification and operatien of turbine-powered
trensport category airplames for which a type certificate is issuved after August 27, 1957, Included
in that regulation was a new get of performance requirements, with respect to which the Beoard indi-
cated that consideraiion would be miven to any changes found necessary as a resvlt of further study
and exTerience, The preamble fto SR-2Z contains the relevant considerations lesding to its proeml-
raltion and is considered io provide the basic btackeround for this regpulation.

Since the adoptdon of SR-}22, considerabile study has been devoted to the new perfermance re-
quiremente bv all interested parties. As = resmult of these studies and of furiher experlence pained
in the desipn, certificalion, and eperation of turbtine-nowersd airplames, certain issues wlih respeci
to SP-li2? require re-sveluation., This regwlaiion veflescts the resclution of most of the vutstanding
igsues in thae light of the best infeormation presently evailable to the Doard.

The follewing provisions of this regulation differ from, or are additional to, the provisions of
SR-L22: Introductory paragraph; item 13 88 LT,11 (e¢)s 47,1123 4T.31L (b), (b)(1}, (b)) (L}, and (ec)3
introductory paragraph of LT,1163 4T,116 (b), (e), (o), and (gg; L7175 £T13723 LT.119; LT,120 (a),
(e)(1), (0), (0)2), (e), (e)(2), (e)(3), (a}, and <d>fs>§ 1,121 (a) and (b); introductory peregreph
of WT.1223 41122 (b), (£), and (g); AT.123 (2)(1), (2)(2), (2)(3), and (b); 4T.7h3 (c); LOT.BL (b) and
{e); LoT.B2: LOT,83 (a)(2)(iii), (bj(z}, and (b)(?S(ii); item b; and item 5, Of these provisiens, the
following differ from those proposed in Civil Air Regulations Draft Release Neo, 58-6: '88 LT.111 {ec);
47,012 {e){l)s hTak (b)(h), (c), (e}{2), (e)(3), and (c)(lL)y LT.116 (e} and (e)s LTJIIT7 (b)(1) and
(b)(2)3 LT,11% (a)s LT.120 (2); LOT.6L (e} and 131,11 (o).

With respect to the applicsbility of this regulation, experience with certification under SR~L22
indicates that a lead time of about two months between the date of adoption of the regulation and the
date of issuance of the type certificate should provide a reasonaliie pericd of time within which to
show compliance with this regilztion, In view of this, and in the intersst of having uniform regula-
tions applicable to most of the turbins-powered airplanes, it is considered advisable to have this
regulation apply to =11 such airplanes for which a type certificate is issued after Septembsr 30, 1958,
Turbine-powered transport category airplanes for which a type certificate is issued on or prior to
September 30, 1958, may comply with the provisions of this remmlation in lieu of SR422, TIf this op=-
tion is exercised, it is inferded that complianee be shown wiik 211 the provisions of this repulation
and :ci:’:iis not intended tc permit a showing of compliance with portions of this regulation and portions
of SR-h22.

The previsions of this regulatien involve the following techniesl issues:

A substentive change is made by introdusing an all-enzines-operating ieke-off in estehlishing the
take~off distance. Presently, the teke-off distance iz based only on a one~enpineeout take—off, To
insure ithat an adeguate margin of safety will exist for day-in and day-out cperailons, ihe minimum
teke-off distance is being Telated to both the onw-enprine«ineperative distsnce now prescribed and to
the distance with all engines operating, with a factor of 1,15 being applied to the latter.

There are alse included imporiant changes with respect to the speeds applicable to the takewoff
path., The provisions of SR=-h22 prescribe that the airplane shall be accelerated on or near the ground
to the speed Vo, This provision has been subject to varying interpretations having a marked difference
in effect on the resultant level of performance, The issue in this matter is whether or net the air-
Plane should be permitted te 1ift off the runway at some speed below Vp. Because of the increased
acceleration of turbine-powered airplanes, the tendency to overshoot the 1ift-pff speed will be grealer
than on piston-enrine airplanes and this tendency inereases with the reduction in weight of the aire
plane, To restrict lift-off to the minimum take~off safety speed Vo would unduly extend the takewoff
distance in cases where such overshooting of speed oeccurs, Such a restriction would be unnecessarily
conservative and would not reflect realistic take-off procedures. For these reasons this regzulation
permite the airplane to 1ift off the ground at a speed lower than the Vo speed, bul prescribes certain
limiting conditiong., The lift-off speed is related to a rotalional speed Vi which must not be less
than 95 percent of the minimum Vo speed and must be 10 percent greater than a speed at which no
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hezzrdous chazracteristics 2re displayed be the airplane, such as a relatively high drag condition or a
groond stall, The V2 speed has been re-defined to take into account the inerement in speed arising
from overshoot tendencies, Uader the new definition, the minimum V3 speed corresponds with the mini-
take-off safety speed as pod defined in SR-b22, With respect to the take-off path, the Vp speed
is required to be attaired prior to reaching a height of 35 feet above the take-off surface 2nd thus
iz related to tre selection of the rotationzl speed, Further, there is a revision which requires V-
to be meintained 25 olosc as practicehle at a constant value from the 35-foot point to a height of LOD

feet above the take-off surface, This speed 1s the speed at which the prescribed minirmm take-off
gradients st be met.

There is introdaced in this regulation the concept of unbalanced take=-off field lengiths. SR22
does not preclude unbalancing of field lengths, provided that the unbslaneing is within the length of
the rumray, Other countries have employed unbalancing with respect to so-talled "stopways" and Meleare
wiyse” Tt appears that United States operators ultimately will find it advantagsous to resort to the
use of unbalaneing, but prokebly not to the szme extent as practiced in other countries, On the premise
that only clearweys willl be utilized, the smendments have been formulated accordingly, Clearways, aa
defined herein, are areas not suitable for stopping the ajrplane in the event of an aborted take—off,
but adequate to provide additional take—off distance for climb—oui. To safeguard operations wtilizing
clearways, there is introduced the concept of az teke-off run which operationally relates to the determi=
ration of the minimm rumsay lepsth required, The take-off run is defined as the greater of the hori-
zontal distances alons the take-off path to a glven point with one engine inoperatjve or with ail
encines operating, with a margin of 15 percent being added €o the latter, The teke—off run is measured
from the beginning of teke-off to 2 point equidistant between the point where the airplane 1ifts off amd
ike point where 3 height of 35 feet is reached., The required runway length must not be less than the
take-off mn por legs than toe 2ccelerate stop distance,

According to the defimifion given, a clearway is gubjected to the control of the airport autherities,.
It is ot intepded, however, thzt there be ownership by the airport authorities of the area in which the
clearway lies, The objective for requiring control by the alrport authorities is to insure that neo
flight will be initiated using 2 clearwsy unless it is determined with eeriainty that no movable cobstacle
will exist within the clearwey wken the airplane flies over.

It is apticipated thzt ihe introduetion of clearways will offer further possibilities of inereasing
the etility of existing =irvort f2cidjities in this country, When such areas can be integrated into
existing facjlitigs, ecomomical besafits will accrue to the commnity and the operators. In addition,
since clezrways are presently aveilable at some of the mirports in other countries, United States oper-
2tors will have the opportunity of tzaking advantage of such facilitijes,

There are included changes with respect to the praseribed minimum altitude of 1,000 feet relative
to the tekewoff path and to the cne-encipe-ipoperative and itwoeengine-ingperative requirements applicable
te the vicinity of the asirport, Peretofore, the Givil Air Regulations have incorporated the reference
altitonde of 1,000 feet in respect of perfommance criteria over the airport. Obscure as is the signifi-
cance of this altitude operationslly, the altitude of 1,500 feet has worldwide precedent of being nsed
as the altitude above the airport at which, generally, IFR appreaches are initiated apd go-around pro-
cedures exectted, For this reason, the charges made extend the take-off path to 2 minimm altitude of
1,500 feet and make this altitude zpplicable to the prescribed performance criteria above the airport
for the one- ard tWo-sngine-jnpperative en route requirements. It is not anticipated that these
chanpes will create 2oy vroblem with respect to the en route stages of flight; however, it is realized
that 2 further extension of the take-off patk micht add {o the problsm of obiaining accurate data on
obstacles relatively distant from the airport. The Bozrd finds that the extension of the flight path
to 1,500 feet is warranted in liznt of the operationsl significance of this altitunde and because the

extended flight paths will provide zore fully for adequate terrain elearance at the end of the fake-
off path.

There is included a chanse with respect to the take-off path whereby the take-off flight path is
established as sterting from a 35-Toot height at the end of the take—off distance and a net take-off
flight path is preseribved for overstior2l wvse, This latter chamre is for consistency with the speci=-
fication of net flight paths for the en route siazes of flipght apd to simplify determination of ob-
stacle clegarances operationally, The net flight path iz specified to be the zebtial flight path
diminished by a gredient of 1,0 percect, It is intarded that the net flight path be obtained from the
grass flight path by simple geomeiric smezns,

The change in the altitude fram 1,000 t0 1,500 feet previously mentioned, as well as a re-evaluna-
tior in other resvects of some of the climb cradients in SR-U22, justify certain changes. The gradients
of 1.4 and 1,8 arclicstle te the tzke-off path ard the final take-off climb are being reduced to 1,2 and
1.7 for vowsnpcine angd four-snoine 2irplapes, respectively, In addition, the gradients of 1.h and 1.8
in the one—enrine-inpperative en route cgse are being rediuced to 1,1 ard 1,6, respectively.

Chanzes are nzde with respect to the one-engine-inoperative take—off clixb by interrelating more
realisticaliy the prescrited airplane confizuration, weight, and power, These changes, in effecy,
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permit meeting the prescribed gradients of climb at slightly hipgher airplane weights than wounld ba
pos3ible under the presently effective provisions,

There is ineluded a change to the provisions applicable %o the one-engine-incperative tale-off
climb with landing gear extended which imereases the prescribed minimm gradient from substantially
zero to 0.5 percent for four-engine airplanes. This change is made %o atiein consistency in the dif-
ference between gradients applicable to twins and fours,

Changes are incorporated in comnection with the two-engine-incpevative en route meguirement.
Representations have been made that the gradient of 0.& perzeat now preseribted is unduly conservative,
On the other hand, it has been pointed out that the fuel remuirements for this case are not redlistically
covered, Both of these contentions warrant considerstion amd changes are included which reduce the
margin gradient from 0,6 to 0.5 percent, reduce the prescribed altitude frem 5,000 to 2,000 feet, and
require Asheduling the flight so that thers is sufficient fusl on board ta raach the ajirport and subse-
guently to fly for 15 minutes at criise power or thrast.

Chanpesa are alzo made rdlative to the appreach apd landing stages of flight. Thers is 8 new pro-
vision which reguires the establishment of procedureas for the execution of migsed appreaches and balked
landings, A gquestion has been rajzed as to whether the speed limitatlon of 1.5 Vg applicatle to the
approach condition is realistically related to the nomal day-in and dar-ocut landing procedures., To
insure that it will be so related, it is required thai the speed used for dempnstrating the approach
climb be estatlished consistent with the landing procedures, but that it not exceed 1.5 75. Tn addi-
tion, the approach gradient of 2.8 percent prescribed for four-engine airplanes is being reduced to
2,7 percent to obtain consistency in the differences lbetwsen gradients applicable to twins and fours,

4 change is made to the "allw.engines-operating lamding climb™ provisions which now requirs z b0
percent gradient of climb in the landing configuratisn, On the premise that requiring the landing
configuration during the climb after a balk is undwly econservative, cansideration was given to 2 pro-
posal to pemmit showing of compliance with the 4,0 percent rradient, of climd in the confiruraticn
which would exist 5 seconds after the initiation of the climb. Further study of this proposal imdi-
cated that such a rule would tend to introduce complicaticns in desizn and lead io less favoratile op=
erating procedurss which ultimately would not coatriouts to safety, One of the most important facters
in connection with this configuration is the response of the engines to throttle movemeni. Therefore,
there iz & provision which requires that the power used in showing compliance with the ¢limlb gradient
be that power or thrust attained 8 seconds after inlitlation of movement of the power centrols to ihe
take~off pogltion from the minimem flight idle position. In addition, feor consistency with ihe pro-
cedures used for determining the landing distance, the aspeed limitation of 1.k Vg is reduced to 1.3 Vg.
Concern has bean indicated to the effect that any reduction in the preseribed gradient of L.0 percent
might not insure in all cazes the sbility of the airpisane o continue a safe alimb after a balk, Ta
provide a further safegnard, the take-off welght-altitude-temmeratore limitetions (WAT limdtatisns
Stemming from the application of the one-engine-inoperaiive take-off elimb requiremcnts) are being
made applicable to the maximm lending weight at the airperi of landing, In the pagt, the landing
woeight limitations were sppliceblé Lo the airport of destinaiion tmi not te the weather altser-
nates, Thie regulation makes both the teke-off welght and landing weight limitations equally ap-
plicable to the airport of destination and the weather altermates. In view of the aforementioned
changes, a reduction of the required clirb gradient from &,0 to 3.2 percent is justified and included
in this regulation,

In addition to the substantive changes which have been discussed, thers are three significant
changes of a clarifying nature, The first deals with the determination of the landing distance as af=
fected by devices or means other than wheel brakes. There is imcluded a provision similar to the ona
applicable to the accelerate~stop distance for application to the landing distance. This provision
permits the use of means other than wheel brakes in the determination of the landing distarce. Addim
tionally, there is a change to the provision which requires in some cases the determination of the
landing distance with one engine inoperative, It is believed that the new reguirement ecoresses the
intent more clearly. One of the more obwlous applications of this provision is in reapect of turbow-
propeller airplanss, Such sirplanes vswvally are landed with the propellers in a relatively hich drag
position. If one of the engines becemes inoperative, ita propeller would be expected to be in 2
reletively low drag pesitlon with the consequence of a longer landing distance than with 211 enginas
operating, In such a case it iz required that the landing distance bo determined with one angine
inpperative unless use could be made by the crew of other moans (e.gz., reverse thrust not olherwise
congidered in debtermining the landing distance) which would reduce the landing distange =zt least %o
that determined for all-engine operation.

The second clarification being included deals with *he prowvision setting forta the procedures
which must be ineluded in the Airplane Flight Manwai. This provision in SE-422 does not make clear
what procedures are invelved and whether the procedurss are comsidered to be limitations en the op=
eration of the airplane. The clarification in language specifiess that tke procedures which are in-
eluded with the performance limitations shall be considered only as guidance materizl,
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The third clarification corcerns the applieability of the performance limitations prescribed in
SRuli22, These consist of the “certificate limitations" and the "operating limitations,” The formep
relate to padmun take—pff and landing weipkts, nimimm take-off distances, aceelerzie-stop distances,
and the operational lim‘ts irposed mpon the airplane. These limitatioms, being pari of the conditions
of the type end alrworthiness certificates, mst be complied with at all times irrespective of the
type of operation beinz condvcted {e.g., zir carrier, private, cargo). The "operating limitations,m
distinct from the "ceriificate limitetiona,” are only applicable when required by the operating parts
of the regmlations (Parts L0, L1, =nd h2 require compliance for passenger operations), M though it
appeared that previcus Board proncunceremts regarding this general principle az well =23 the explana-
tion contained in the preamnle to SR-L2? would make the issue quite clear, it has come to the Board's
attention that there is still some nismnderstanding of this matier., Apparently this misunderstanding
stens from the fast that SR-L2Z2 prescribes operating rules for sir carriler operations which contain
both the "certificats limjteons®™ znd the "operating limitations! while po prescription is given to
pon=air-carrier operstions; thws giving an impression that not even the "certifieate limjtations™ are
applicable to non=air-garriers. The inclusion of Pcertificate Iimitatiens™ for air carrier operations
with the "operating limitatjons® was meant only io provide the aperaters with the convenience of have-
ing together the cmmlete prescription of the applicable perflormance limitations, notwithstanding that
gueh en inclusion, in fect, duplicates the genersl requirement of compliance with the "certificate
limitatiens" contained in the Airplane Flight Manual, In view of the possiltle misundersiending which
pizhi exist from the aforesertioned inmclusion, there are included in this regulation the sane Tceara
tifjcate limitations®™ for apolication to 21l operations under the provisions of Part 13 of the Ciril
Air Regulaiions.

In addition, other changes of 2 piner natare are inciuded herein, the most sisnificant of which
is the generalization of the sitzll speed Vg, eliminating reference to ‘J’ao and ‘?31.

Of the changea to SE-422 made in this reegulation, there are a mmber which zdght Tequire further
consideration as sindies contimie and 258 additional experience is gained with the appliecation of these
new rules, Several of these involve new coacepts with which U, S, operators heve had 1ittle or no
experience, These entail the requirementis relative to unbalanced field lengths with respect to clear-
w=ys, to the rotaztional zpeed, zrd ito the zll-engine teke—off distance, Strong representation has
been made to the Board to the effect thal the mumerical factors applicable to the aforementioned rules
are too high znd should be reduveced pending further experience, The Board considers that it would not
be in the public interest to reduce any of these factors until such time as further experience indj-
cates that they are in fact overly conservative. Redlizing, however, that these issues are of con-
sideralle importance in vrescribing a practicable level of performance, the Board stands ready to re-
ecposider the relevant provisions of this regqulletion Bt such time as substantiating information is
received,

There are areas other than those previously mentioned where additional refinement of details may
be advisable, This is so particularly in the e¢ase of the requirements pertaining to the landipg stage
of flight, to the take—off lateral clearaces, amd to the two-engine=inoperative en rowte gradient
marzin, It is anticipated that, =fter further study of the reguletion aml especislly after its appli-
cation in the desiem, certificetion, and operaiion of fortheoming turbine-powsred airplanes, the de=
sirability of changes may become more zpparent. It is the intent of the Board to copnsider without
delay such changes as mignt be found necsssery. Only after tfe provisions of this Speeial Civil Air
Regulation are reasonsbly verified by practicel application sill the Board consider incorporating them
on 2 jore perm2nent basis into Peris bb, U0, ¥, L2, and L3 of the Civil Air Repulations,

This Specizl Civil 2ir Regulaiion is not intended to compromise the authority of the Administrator
under § Lb.10 to impase such special conditions as he finds necessary in any particular case to avoid
unsafe design features and oithervise to insure equivalent safeiy,

Interested persons have been afforded an opportunity to participate in the making of this regula-
tion (23 F.R. 2139), 2nd doe corsideration has been given %o sl1 relevant matter presented,

In consideration of tke foregoing, the Civil Aeronsutics Board hereby makes and promilgates the
following Special Civil fir Reguletion, effective July 2, 1958:

Contrary provisions of the Civil Air Repulstieons notwithstanding, all turbine-powered transpart
category airmlames for which 2 type certificate iz issued after August 27, 1957, shall ecomply with
Specizl Civil Air Zeguletiern Ye, SR-h22 or, aliernatively, with the foXleowing provisions, except that
those mrplanes for which a type certificate is issued after September 30, 1958, she]ll comply with
the following provisions;

1. The provisicns of Part kb of the Civil fir Repulations, =ffective on the date of application
for type certificate; and such of the provisions of a1l subsequent arerdments to Part hb, in effect
trier to Ausvst 27, 1957, 25 tke fdnirdistretor finds necessary 10 insure that the level of safety of
torbine-powered sirmplanes is eguivalent to that generally intended by Part hb.
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2. In lieu of &8 hb.110 threurh ho,125, and hb,743 of Part b of the Civil Lir Hegnlations, the
follewing shall e applicable:

PERFORMANGE
L7110 Ceneral.

(a}) The parformance of tha airplzne shall be determined and sonedvled in accordance with,
apd shall meet the winime prescribed by, ithe provisions of &8 LT.110 ikrowh LT.123, The performance
limitations, inferm~tion, and other date shall he egiven in accordance with & hT,.7h3.

(b} Unless otherwise specificdlly prescribed » the performance shall correspond with smbient
atmoarheric conditions and still air, Humidity shall be accounted for as specified in paragraph {c)
of tiis sectdion,

(e} The performance as affected by engine power andfor thrust shall be based on a relative
homidity of 80 percent at and below gtandard temperztures snd on 3k percent at and above standard teme
reratures plus S0°F, Between these two temperatures the relative humidity shall vary linearly,

{d} The performance shall correspond with the propulsive thrust availalile under the particu-
lar ambient atmospheric conditions, the particvlar flight conditiom, end the rslative huidity speci-
fied in paragraph (¢} of this section, The available propulsive thrust shall correspond with engine
power and/or thruet not exceedinz the approved power and/er thrust less the installational loases and
less the power and/or equivalent thrust aksorbed by the accessories and servieces appropriate to the
particular arbient atmospheric eond tions anc the pertiecular flight eondition.

47,111 Airplane configuration, speed, power, and/or thrust: genersl,

(a) The zirplane confimrztion (setting of wing and cowl flaps, air brakes, landing gear,
propeller, etc,), denoted respectively as the take-off, en reute, approach, and landing cerfigurations,
shall be selected by the gpplicant except as otherwise preseribed,

(b} Ti shall be acceptable to make the zirplane configurations variable with weight y alti=
tude, and temperature, to an extent found by the Administretor to be compatible with cperating pro=-
cedures required in accordance with paragraph (e) of this section.

(c} In determining the accelerate~stop distances, take-off flight paths, take-off distances,
ard landing distances, changes in the airplane's configuration and speed, and in the power and/or
thrrust shali be in accordance with procedures established by the applicant for the operation of the
airplane in service, excert as otherwise prescribed., In addition, procedures shall be established for
the executior of balked landings and missed zpproaches zssociated with the conditions prescribed in
B8 WT.119 and 4T.32C {d), respectively. All procedures shall comply with the provisions of subpara-
graphs (1} threwgh (3} of thi= paragrach,

(1) The Admirdetrator eholl find that the proecedures can be consistently execubed in
service by crews of average skill.
L ]

{2} The procedures shall not involve methods or the use of devices which have not been
proven to be safe ond reliabla,

(3) Allowance shall be made for such time delays in the exseution of the procedures
as may be reasonably expected to occur during service,

LT,112 Stelling soeeds.

{a} The speed Vg shzll dencte the calibrated stallirg speed, or the mirimum steady flight
speed at which the zirplane is conirellable, in knots, witht

(1) Zero thrust at the stalling speed, or engines idling and throttles closed if it
igs showm that the resultant thrusti has no appreciable effect on the stelling speedp

(2) IFf aprlicable, propeller pitch controls in the veeition necessary for complisnce
with subparagraph {1) of this vpararrasph; the sirplane in #l1 other respects (flaps, landing gear, etec.)
in the particular conligpuration corresponding with that in connection with which Vg iz belng waeds

(3) The weight of the airplane equal o the weizht in cennection with which Vg is
being used to determ’ne compliance with & particular requirements

(L) The center of gravify in the most unfavorabtle position within the allowatle range.
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(b) The st2]11 speed defined in tkis seetion shall be the minimum speed obtained in flight
tests conducted in sccordepte with the procedure of subparsgrephs (1) and {2) of this paragraph,

(1)} With the zirplzne trimed for straight flight at a speed of 1.4 ¥g and from a
speed sufficientdy above the sitzllinc speed t0 insure steady conditions, the glevator contrel shall
bz aprlied et a rate suen thet the airplane speed reduztign does not exceed one knot per second,

{2) Durinr the test prescribed in subparagraph (1) ef ihis parsgreph, the flight
characteristics prowisiane of § hod&0 of Part Lb of the Civil Air Repulations shall be complied with,

kT,113 Teke—off; zepers,

(2) Toe take-off datz ip #8 hT.11h through L¥.117 shall be determined under the conditions
of subparzgraphks (1) aee (2; of this parzgraph,

(1} At all weisnis, @ltitedes, and ambient temperziures within the operational limits
established by the applicant for whe airplens.

(2) 1In the configuratior for teke-off (see B 4T.111).

{b) Take-off data shzll be based on a spooth, dry, hard-surfaced rmvay and shall be de-
termined in such a manner that reoroduction of the performance does not require exceptional skill or
2lertness on the part of the pilot, In the case of Seaplanes or float planes, the take-off surface
shzll be smooth water, while for sifiplane it shall be smooth dry spow, In addition, the {ake-off data
snall be correcied in eccordante with subparagraphs (1) and (2) of this parsgraph for wind aad for
romsay gradients within the operztionz]l lirits established by the applicant for the airplape.

(1) tict wors than 50 pereent of nominsl wind components slong the teke-off path oppo-
gite to the direction of wake—of?, =nd not less than 150 percent of nomined wind cempoments along the
take-off patn in the directioc of take-off,

(2) Effective rumray gredients,

hT.llh Take-off speeds,

(2) Tho critical-ensine-failure speed ¥, In terms of celibrated air speed, shall be
selected by the aoplicent, txt skell not be less than the minimum speed at whieh contrulliability by
pricary asrodyneEmic comirols sicne is demonotrated during the take-off ron to be adequate to permit

proceeding safely with the take-off esing aversge piloting skill, when the eritical engine is suddenmly
made inoperative,

{b} The tske-off =afety speed Y32, in terms of calibrated air speed, shall be sclected

by
the applicant S0 28 0 pormit the gredient of climb remuired in & BT,120 (a) and (b), but it shall not
be less <hant :

(1) 1,2 g for tuv-engine propeller«driven airplanes and for airplanas without prepal-

iers which have o provisions Tor pbteinding a significant reduetion in the one-ensinMe~inoperative power-
on stalling speeds

{2) 1,15 Vg for propeller-driven zirplanes having more than two engines and for ajir-
planes without propellers which have provisions for obtaining a signifieant redvction in the onee-engine-
inoperative powerwon stalling spesdj

(3} 1,1¢C times the minimum control spesd Vyp, established in accordamce with & Lb,133
of Part kb of the Civil Air Hepulsetions;

(L) The rotetion speed T plus the increment in speed attained in compliance with
8§ LT,11€ (e).

(e) The minimm Totetion speed Vg, in terms of calibrated =ir speed, shall be gelected Ly
the eoplicent, exceot thet i1t shall not be less thant

(1) The speed Vi3

(2) 2 gpeed equzl to 9% percent of the hishest speed obtained in compliance with sube
parazreph (1) or (2}, wkickever is aprlicable, ard with subparazraph (3) of paragraph {b)} of this
section}

(3} & speed wnich permiis the attaimment of the speed ¥ prior te reaching a height
of 35 feet above the tale-ofi surface 2z determined in accordance with 8 WT,116 (el
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(L} 4 speed equal o 110 percent of the minimun speed above which the airplane, with
a1l engines operating, ean be made to 11f%t off the ground and to contime the take-off without dia-
playlng sny hagardous characteristics,

hT.115 Aceelerate-step distance,

{a) The accelerate-stop distance shall be the sum of the following:

{1} The distance required to accelerate the airplane from a standing start to the
speed Vit

2} Assuming the critical engine to fail at the speed Wy, the distance required to
bring the airpdane to a full stop from the poinit corresponding with the speed Vq.

(b) In addition to, or in lien of, wheel brakes, the use of other braking means shzll be
ageeptable in determining the accelerate-stop distance, provided that such braldng means shsall have
bean proven to be safe and reliadle, that the manner of their employment is such that consistent re-
suits can be expected in servics, and that exceptional skill is not regnired to control the ajrplane,

(e} The landing gear shall rewain extended throughout the accelerate-~stop distance,

k7,116 Take-off path, The take-off path ehall be considered to extend from the standing atart
1o a peint in the a-off where 2 height of 1,500 feat above the takewpff surface iz reached or to
& pelnt in the take-off where the irsnsitlon from the take-off to the en route configuration is com-
Meted and 2 Bpeed 1s reached af which compliance with & 4T,120 (e) is shewn, whichever point is at
a hirher altitude, The conditiens of paragraphe (a) through (i) of this seection shall apply in dawm
tarvrining the take~off path,

{a) The take-off path sh&ll be based upon procedures prescribed in accordance with
§ IT,111 {7,

{b) The airplane shall be scecelerated on the ground to the speed ¥y at which point the
criticsl engine sh¥ll be made inoperative and ghall remain inoperative during the remainder of the
take-off. Subsequent to atiaining speed W, the alrplane shall be accelerated to speed Vo during
which time 1% shall be permissible to initiatse raising the nose gear off the ground at a speed not
l2as than the rotation speed Vg,

{e) Landing pear retraction sh#ll not be initiated until the airplane becomes airborne,
{2) The slope of the airberne portion of the take-off path shall be positive at all points.

{e) The airplane shall attain the spesd Vp prior to reaching a height of 35 feet above the
take-off surface ard shall continme at a speed as clogse 2s practical to, but not less than, Vo until
a helght of LOD feet above the take-off surface is reached,

{f) Except for gear retraction and propeller feathering, the airplane configuration shall
not be changed befers reaching a height of 400 feet above the take-off surface,

{g) At all peints aleng the take-off path starting azt the point where the ajrplans first
reachas a heisht of hOO feet above the beke-off surface, the avallable gradient of climb shs]ll not be
less than 1,2 percent for two-engine airplanes and 1.7 percent for four-englne =irplanss,

(b} The take-off path shall be determined either by 2 continucus demonstrated take-off, or
glternativedyr, by smmihesizing from aegments’ the complete take-off path.

(i) Tf the take-off path is determined by the segmeniz) method, the provisions of subparaw
graphg (1) througk (L) of this paragraph shall be specifically applicable.

{1} The segmerts of = ssgment=zl take-off path shall be clearly defined and shell be
related to the distinet changes in the configuration of the airplane, in power and/or thrust, and in
speed,

{2} The welight of the airplans, the eonfiguration, and the power and/or thrust shall
be constant throughout each segment and shall correspond with the most critical condition prevailing
in the particular segment.

(3} The segmentdl flight path shdll be based on the zirplane’s performance without
ground effect,
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{4} Segnentol toke—of{ path data shall be chocked by continvous demonstrated take—offs
tg insure that the Ssesmental path is conserveiive relative to the continnous path.

47,117 Take-of{ distence and itaka-off run,

(2) Take-o?f distonece, Tie take-off distance shall be the preater of the distances estabe
1isned in azcordance with suboerasrachs ‘1) and {2} of this paragraph.

(1) The horizontal disiarce alons the take-off path from the start of the take-off to
the point where the airnlane attains 2 heizhi of 35 fest above the take-off surface, as determined in
accordance with § L7116,

{2) A distanee equel to 115 percent of the horizental distance Aleng the take-off path,
with 212 engines operatinrs, Tron the start of the take-off to the point where the airplane attains a
neizkt of 35 feer avove tne Loke—off surface, a5 determined by a procedure consisient with that estab-
lished in zccordance with & L7,115,

(b) Take-ofi run, If the take—off distance is intended to include a clearway (see item %
o tnis resulatior), the teke—off run shzll be determined and shell ke the greater of the distances
estarlished in zccordance with subpsracraphs (1) and (2) of this parasraph,

{1) The horizonts) distamee alon~ the take-of path from the giart of tha take-off to
32 point emaidists—t betseen the Doini shere the airolane first becormes airborne and the point where it
attzing & heicnt of 35 feet etove the take-off surface, as detormined in accordence with B LT.114,

(2) & distence egual %o 115 parcent of the horizontal distance dlonz the take-off path,
with all engines operetinc, from ihe start of the take-off to a point equidistant between the point
where the airplane Sirst becomes airtorme and the point where it attains & height of 35 feet above the
take-0i¥ surface, a5 deterained by a2 procedure consistent with that established in accordance with
& 4716,

Lhra37a  Tekaeoff flisht path.

(2) The takewoff f1izht path shzl) be considered to begin at a height of 35 feet above the
take-off syrface at the end of tie take-off distance as determined in accordance with 8 LT,117 (a).

(b} The not ftake—off flizht path data shall be determined in such a mamner that they repre-
sent the zirplane's actual teke-of¥ £1izhi paths, detemmined in accordance with paragraph (a) of this
section, diminished by 2 gradisnt of climd equal to 1,0 percent.

hT,118 £iimbs peneral, Co=oliance shell be shown with the climb requirements of &8 kT.119 and
Ly, 120 at 411 weichis, altitwles, end apbient teperatures, within the operationzl limits established
by the applicant for ihe airplane, The airplane's center of eravity shall be in the mest unfaverable
position corresponding with ihe appliceble confipuration.

LT.119 All-encine-operating landinz ¢limb, In the langding configuration the steady gradient of
¢limb srpall not o2 less tnan 3,7 percent, w.th:

fa) A1l engines operztineg at the gpower andfor thrust which is available § seconds after

initlaiion of rovezent of ihe power amd/or throst controls from the minimm flight idie to the take-
off pogitiong

(b} 2 cliwd speed not in excess of 1.3 Vg,

hT.120 One-encine-inoverstive elirb,

{a}) Teke~0ff3 lendins zear extended. In the take-off confipuration existing at the point
of the flisht path where the pirmlane First becomes airhoerne, in aceordance with & |T,116 but without
pround effect, ifre steady gradiest of elimb shall be positive for twoeangine airplanes and shkall not
be less than 0,5 pergent for Toureengine ajrplanes, with:

{1} The criticzl enrine inpperative, the remaining enginef{s) operating at the available
tzke-aff power andfor thrust existins in aceordance withn & L4T.116 at the time retraction of the air-
nlzne's landins pear is initiated, unless s:bsegquently a meore critieal power operating condition exists
zlonrs the flicht path ordior to ihe point where the landins gear is fully retracted;

(2) The weicht egual to the airplanet's weight existing in zecordance with § LT,136 at
the tine retraction of the airplans's lamiine rear is initiated;

(3} The speed equzl to the speed Va,
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(b) Take-off; landing gear retractod, In the taka-off configuration existing at the point
of the flizht path where the airplane's landing gear is fully retracted, in accordance with & LT,116
but without rround effect, the steady gradient of climb shzll not be less than 2.5 percent for two-
engine airplanes and not less than 3,0 percant for four-engine sirvlanes, with:

(1) The eritical engine inoperative, the remaining enzine{s} overating at the availabla
take-off power andfor thrust existing in accordance with 8 7,115 at the time the landing gear is fully
retragted, unless subtsequebntly a more critical power operatins candition exists along the flight rath
prior to the point where a haigat of LOO feet above fthe take-oif surface is reacheds

(2} ™he weipht equal $o the airplane's weipht exlsting in aecordance with & hT,116 at
the time the zlrplane's landing gear is fully retracted;

{3} The speed oqual 3o the speed Vp,

{¢) PRinal take-off, In the en route configuration, the steady gredient of cli=b shall not
Ye less than 1,2 percent for two-engine ajirplares and not less than 1.7 percent for four—-engine aire
planes, st the erd of the takew~off path as determined Ly & L7.116, witi:

{1} The critisal engine inoperative, the remaining engine(s) operating at the aveilable
maximun contimous power and/or tarust;

(2) The weight equal to tne sirplane's wedeht existing in accordance wiih 8 4T.116 at
the end of tne take-off pathg

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

(d) Approach. In the approach configuration such that the corresponding Vg for this con-
fipuration does not exceed 110 percent of the Vg corresponding with the related landing eenfiguration,
the steady pradient of ¢limb shall not be less tham 2.2 percent for two-engine airplanes and not less
than 2,7 percent for four-engine airplanes with:

(1) The eritical engine inoperative, the remaining engine{s) operating at the availatle
take-off power and/or thrust;

{2) The weisht equal to the maximm landing weight;

{3) A clinv speed cstablished by the applicant in commection with normal leanding pro-
cedures, except thzi it shall not exeeed 1.5 Vg (see § 4T.11 (c}).

IT,171 En rovte flizht pathe. With the airplane in the en route configuration, the flight paths
prescribed in perazrepks (a) and (b, of thls section shall be determined at =11 weights, altitudes,
and ambient temperatures wiithin the 1imiis established by the applicant for the airplane.

(a} Ons engine inoperative. The one-engine~inoperative nmet flight path data shall be de-
termined in sueh s manner that they represent the sirplane’s szctnal climb performance diminished by a
gradient of climk equal to 1,1 percent for two-—engine airplanes and 1.6 psrcent for four-enzine air-
nlan=g, It skall be acceptable to include in these datz the varistion of the airplane's welght along
the f'lj( q};t path to taks inte account the progressive consumption of fuel and oil by the operating
enrine(s),

(b} Two_ensines inoperative, For airplanes with four enginres, the two=engine-inoperative
net flicht path data shall be gfeﬁ[ﬁed in such & manner that they represent the sirplane's actual
climb perforrance dimindshed by a pradiemt of ¢limb equal to 0.5 percent, It shell be accepiahble io
include in these datz the variation of ths airplane’s weizht alonz the flight path to take into ac-
count the progressive consumptior of fuel and ¢3) by the operating ensines,

(¢) Conditions. In determining the flight paths preseribed in paragraphs (a) and (b) of
this soction, the conditions of subparazrephs (1) throurh (4) of this parazraph shall apply.

(1} The airplane's center of gravity shall be in the most unfavorable position,

{2) The eritical engine(s) shall be inoperative, the remaiming engine(s) operating at
the available maximum gontimous power and/or thrust,

(3) Means for controlling the engine cooling air supply shall be in the position which
provides adequats ceoling in the hot-day condition,

(L) The speed shall be selected by the applicant,
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L7322 Lending distence, The landing distence shall be the heorizontal distance required to land
end 1o come to 2 cooplete stop (o 2 speed of 2pprovimately 3 knots in the case of seaplanes or float
planes) from & peint 2t a heignt of S0 feet above the landing surface, Lending distances shall be de-
terrined for standard tecperztures at all weights, sltitudes, and winds within the operational limits
estabiished by the applicant for the airplame, The conditions of parsgraphs (a) through {g) of this
section shall apply.

{2) The =dirplane shadl be in the landing configuration. During the landing, changes in the
airplane's configurstion, in power and/or thrust, and in speed shall be in accordance with procedures
established by the applicant for the operztion of the airplane in service. The procedures shall comply
with the provisions of § 4T,111 {c).

(b) The landing shall be preceded by a steady gliding appreach dowm to the 50-foot height
with 2 calibrated aiy speed of not less than 1.3 V..

{c) The lending distarce sheil be based on 2 swoth, dry, hard-surfaced rumway, and shall be
determined in svch 2 manner that regroduction dees oot require exceptional sldll or zlertness on the
part of tbe pilot., In the case of seaplanes or float planes, the landing surface shall be smooth water,
while for skdplanes it shall be soooih dry somow. Doring landing, the airplane shall not exhibit exces-
sive vertical acceleration, z terdency to bounce, nose over, ground loop, porpoise, or water loop.

{d) The landin: distanee shzll be corrected for not more than 50 percent of nominal wind
componants slong the lending path oprosite to the direction of landing and not less than 150 percent of
nominsl wind components #lomg the larding path in the direction of landing,

(e) TDuring landing, the operating pressures on the vheel braking sysitem shZll not be in excess
of those approved by the mamfecturer of the brakes, and the wheel brakes shall not be used in such a
wmanner as 1o produce excessive wear of brakes apd tires,

(£} In =dditicn to, or in liev of, wheel brzkes, the use of other braking means shall be
acceptehle in determining the landing distamce, provided such braking means shall have been proven to
be safe and reliable, that the panner of their ecployment is such that consistent results can bs ex—
pected in service, and that exceptional skill is not required to control the airplane,

(g} If the characteristics of a dsvice {e.g., the propellers) dependent upon the operation
of any of the enzines noticeahly imerezase the landing distance when the landing is made with the engine
Inoperative, the landing distapce Skall be determined with the eritical engine ineperative unless the

Adménistrater finds ihst the use of compensating meens will regult in a landing distance not greater
tken that attained with all enzines eperatins,

L7123 Limitatiop2 amd inforcabion.

(a) Limitations., The perforcence limitations on the operation of the airplane shall be
estahlished in accordence witk subparacraphs (1) throush (L) of this paragraph. (See also 8 LT.TL3.)

(1) Take-off weights. The maximum take-off.weights shall be establizhed at which come
pliance iz sbown Witk e generally oppliceble provisions of thig regulation and with the take-off
¢limb provisions preseribed fn 8 LT.20 (a), (b), and (¢) for altitudes and ambient temperatnres within
the operational 1imits of the xirolere (see svbparagTaph (L) of this paragraph).

{2) Lamdine weizhts. The mexirmm landing weights shall be established at which come
plients is shovh with the zeperally applicable provisions of this regulation and with the landing and
take-off ¢limb provisions preserioed in B8 UT.119 and kT,120 for altitudes and ambient teoperaturas
within the opeTaticnzl limits of the eirslene (see subparagraph (L) of this paragraph).

(3) Acedlerate-stop distanee, take-off distance, and teke-—off run, The minimum
disisrces required for take-off shall be established at which compllance is shown with the geperzily
applicable pravisions of this regulation end with B6 4T,115 and L4T,117 (a), and with WT.117 (b) if the
tzkewof? distancs is intended to include 2 clearwsy, for weighis, altitudes, temperatures, wind com-

vonents, and runway pradients, within the operationzl limits of the airplane {see subparagreph (L) of
thia paragrach),

(LY Oper=tic=al limits. The operaitonzl limits of the airplane skall be establizhed
by 4he applicant for adll verionie tzcbors Teguired in showing compliaznee with this regvl=tion (welphi,
altitude, temperature, etec,), (See 88 hT,1132 (a) (1) and (b), LT.118, LT.1A, and L4T.122,)

{b) Informetion. The performance information on the aperation of the ajrplane skall be
gscheduled in complianee with the penerslly applicable provisions of this regulation and with 88 4T,1172
(b, 47327, srd LT,122 for weignts, altiiudes, temperatures, wind components, and Puwsay gradients, as
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these may be avplicable, within the operationzl limits of the airplane (see subparagraph (a) (L) of
this section)., In addition, the performance information specified in subparagraphs {1) through (3)
of this paragraph shall be determined by extrapelation and scheduled for the ranges of weights be-
tween the maxdimum landing and maximun take-off weights established in accordance with subparagraphs
fa) (1) and (a) (2) of this section, (See also 8 LT.7h3.}

{1) Climb in the landing confipuration (see § LT.11%};

(2) Climb in the approach configuration {see § LT,120 {d});

(3) Landing distance (see § WT,122).

ATRFLANE FLIGHT MANUAL

LT,7h3 Performance limitations, information, and other data.

(a) Limjtations, The airplane's performance limitations shall be given in accordance with
§ 17,123 (a).

(1) Information, The perfommance information prescribed in & 4T.123 (b) for the application
of the operating rules of this regulation shall be given together with descriptions of the conditions,
air gpeeds, etc., under which the data were determined.

{¢) Procedures, Procedures established in accordance with 8 47.1)1 (¢) shsall bs given to
the extent such procedures are related to the limitations and information set forth in accordance with
paragraphs (a) and {b) of this section., Such procedures, in the form of guidance material, shall be
ineluded with the relevant limitations or information, as applicable.

(d) Miscellaneous., An explanation shall be given of significant or umsual flight or ground
handling characteristics of the airplane,

3, In lieu of B8 L0.70 through L0.78, L1.27 through W1.36 (d)}, and 42,70 through 42,83, of Parts
ko, 11, and L2 of the Civil Air Repulations, respectively, the following shall Ye applicable:

OFFRATING RILES

LOT,80 Transport catepory sirplane operating limitations.

{(a) Tn operating any pe&ssenger-cartying transport category airplane certificated in accordance
with the performance requirements of this regulation, the provisions of 88 LOT.80 throuph I0OT.8L shall be
complied with, unless deviations therefrom are specifically suthorized by the Administrater en the ground
that the special circumstances of a particular case make & literal observance of the requirements unnec-
cesgary for safety.

{b) 'The performance data in the Airplane Flight Manaal shall be applied in determining compli-
ance with the provisions of 8B LOT.51 through hOT.B8L. Where conditions differ from those for which
specific tests were made, compliance shall be determined by approved interpolation or computation of the
effects of changes in the specific variables if such interpolations or computations give resulis sub=-
stantially equalling in accuracy the resuvlts of a direct test,

LOT.81 Airplane's certificate limitationg.

{a) MNo zirvlane shall bs taken off at a weight which exceeds the take-off welght apecified in
the Airplane Flipht Manual for the elevation of the airport and for the ambient temperature existing at
the time of the take-off. (See 88 LT.123 (a) (1) and LT,7L3 (a).)

{b) MNo airplane shall be taken off at a weight such that, allowing for normal consumption of
fuel and o0il in flight to the airport of destination and to the alternate airports, the weisht on arrival
will exceed the landing weicht specified in the Airplane Flight Manual for the elevation of each of the
airports involved and for the ambient temperatures anticipated at the time of landing. (See 8B 4T,123
(a) (2) and LT,743 (a).)

{c} HNo airplane shall be taken off at a weight which exceeds the weight showm in the Airplane
Filizht Manual to correspond with the minimum distances required for take-off. These distances shzll
correspond with the elevation of the airport, the rumway to be used, the effective runwey gradient, and
the ambient temperature and wind comporent existing at the time of teke-off, (See §§ 47,123 (a) (3) and
LT,7k3 (a),} If the take-off distance includes a clearway as defined in Ttem S of this regulation, the
take~off distance shall not include a ¢learway distance greater than one-half of the take-off run.
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{d) ¥eo airmiane shall be eperaied outside tha operstional limits specified in the Afrplane
Flight Mamal, (See 8B LT,123 (a) (k) and LT.7h43 (2).)

LOT.82 Tike=off cbstacis clearance limitations, NHo airplane shell be taken off at a weight in
excess of that shown in the Airpléans rlight Hanual to correspond with a net take-off flight path which
clears all cbsizcles either by at leest e height of 35 feet vertically or by at least 200 feet hori-
zontally within the =irport boundaries and by at least 300 feet horizontally afier passing beyond the
boundaries, In determining the a)llowable deviation of the flight path in order to avoid obstacles by at
least the distances prescribed, it shall be assumed that the airplans is not banked befors resching &
height of S0 feet 23 showm oy the takewoff path data in the Airplane Fright Mormel, and that e meoclmam
bank thereafier doss not exceed 15 degrees. The take-off path copsiderea shall be for the elevation of
the airport, the effective mmray gredient, and for the ambient temperature and wind component existing
gt the timg of take—off, (See &8 L7.123 (b) and LT.7L3 (b).)

LOT.83 Bo route limitations,

(2) One enmne inoperative, HNo airplane shall be token off at a weight in excess of that
which, according to the one-engine-inoperative en route net flight path data shown in the Airplane
Flight Manual, will permit ewdliance with either gubparsgraph (1) or subparagraph (2) of this para=-
graph &% 21l points alonz the route. The met flight path used shall be for the ambient temperatures
anticipated sleng the route. (See 85 4T,123 (b) apd AT.7L3 (b).)

(1} The slope of the net flight path shall be positive at an dlititude of at least

1,000 Peat above all terrain and obstructions along the route within S miles ¢n either side of the ine
tended track.

(2) The net flight path shall be such as to permit the airplane to continue flipght from
the cruising altitude o an alternate airport where a landing can be made in sccordance with the pro-
visions of & LOT,BL (b), the met flight path clearing vertiecally by at least 2,000 feet 1l terrain and
obstructions along the route within S miles on either side of the intended track, The provisions of
subdivisions (i) through {+ii) of this subparagraph shall apply.

(1) The engine shzll be =ssumed to fail st the most critiedl point slong the rouwe,

(ii) The airplane shall be assumed to pass over the eritical obstruction following
engine fzilure at e point no closer to the eritiecal cbsiruction than the nearest approved radio naviga=-
tional fix, except that the Administrator may authorize a procedure esteblished on & different basis
wWhere adequate operationmal safeznards are found to axist,

. (8ii) The net flight path shall have a positive slope at 1,500 feet above the air-
port used as the glternzte,

{iv) &n approved method shell be used to ascount for winds which Would otherwise
adversely affect the flight opeth,

(v} Puel jettisoning shall be permitied if the Administrator finds that the opera
etor has an zdequate training program, proper instructions are given to the flight erew, and &l other
preceutions are taken fo insure a safe procedure,

(v1) Tne sliernate airport shzll be specified in the dispatch releasc and shall
maet the prescribed weather mirmimz,

{vii) The consumption of fuel and o0il after the engine becomes inoperative shell ba
that which is asccounted for in the nst flight path dats shown in the Airplane Flight Mamuai,

{v) Two engines inoverative, No airplane shadll be fioun along an intended route except in
eompllance with either subparszrash (1) or subparagraph (2) of this paragraph,

{1} Yo p=ce along the intended track shall be more than 90 minwtes away from an air=
port at which & landing can be made in accordancs with the provisions of 8 LOT.Bh (b}, essuming =13
onginas to be operating at cruising powar,

{2) Ho airplane shall be taken off a2t a weight in excess of that which, according to
the two-engine-inoperative en route net flight path data shown in the Airplane Flight Manual, will per-
mit the airplane to conftimue flight from the point where two engines are assumed to fail simultansously
to an airport where a landing can be made in accordance with the provisions of B JOT.8h {b), the net
flight path heving & positive slope at an altitude of at least 1,000 feet sbove &ll terrain and obstruc~
tions slong the route within 5 miles on elther side of the intended trask or at an aliitude of 2,000
feet, whichever is higher. Tne net flight peth considered shall be for the ambient temperatures antici-
pabed slong the route, The provisions of sobdivisions (i) through (4ii1) of this subparagraph shall
apply. (See #3 LT.123 (b) end UT.743 (b).)
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(i} The two engines shall be assumed to fail at the most critical point zlong the
routs,

(i} The airplane's weight at the point where the two engines are asgsumed to Fril
shall be ponsidered to be nok lass than that which would inelede sufficient fuel to proceed to thae
girport and to grrive there at an altitude of at least 1,500 feet directly over the landing area and
thereafter to fly for 15 mimrtes at eruise power and/or thrust,

(iii} The consumption of fuel and ofl after the epgines hecome inoperative shall be
that which is aceounted for in the net flight path data shown in the Airplene Flight ¥anuai,

hOT.BL Landing limitations,

{a) Alrpert of destination. No sirplasne shall be taken off at a weight in excess of that
which, in accordanse with the landing distances shown in the Airplane Flight Manual fer the elevation
of the airport of intended destination and for the wind conditions 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 effastive length of the rumway from a2 point 50 feet directly above the intersection
of the obstruction clearanse plene and the runway. The weight of the airplane shall be assumed to be
reduced by the weight of the fuel and oil expected to be consumed in flight to the airport of intended
destination, Compliance shall be shown with the conditiens of svhparagraphs (1) and (2) of this para-
graph. {See 88 4T.123 (b} and LT.7L3 (b).)

(1} I% shall be assumed that the airplane is landed on the most favorable runway and
direction in still air,

{2} Tt shall be sssumed that the airplane is landed pn the most suitable TUNWEY COnw
gidering the probable wind veloclty end disection and talding due acepunt of the ground handling charw
acterdaties of the mirplane and of other conditions (i.e., landing aids, terrain, ete,). If full
complianca with the provisions of this subparasraph is not shown, the airplane may be ta2ken off if an
alternate sirport is designated which permits compliance with paragraph (b) of this seetion,

(b) Kternate airport, No airperi shall be designated as an alternate sirport in a dispateh
releass unless the airplane at the weight anticlpeted at the time of arrival at such mirport can comply
with the provisions of paragraph (a} of this section, provided that the airplane can be brought to rest
within 70 percent of the effective length of the runway.

he In lieu of 8§ L43.11 of Part L3 of the Civil Air Repulations, the following shall be applicable:

437,11 Transport catem airplane weight limitations, The parformance data in the Airplane
Flight Manual shall be applied in detemmining compliance with the following provisions:

(a] Yo airplane shall be teken off at a weight which sxceeds the take—off weight specified
in the Alrplame Flight Manual for the elevation of the airpert and for the embient temperature existing
at the time of the take-off. (See 88 4T.223 (a) (1} and LT.743 {a}.)

{b}) No alrplane shall be taken off =t a weight such that, allowingz for normsl consumption of
fouel and oil in flight to the airport of destination and to the alternaie alrports, the weight on arrival
will exceed the lepnding weight specified in the Airplane Fiight Manual for the elevetlon of each of the
airports involved and for the ambient temperatures anticipated at the time of landing. (See 88 LT.123
(a) (2) and LI.T-?’-L?! (a)o)

(¢) No airplane shall be taken off at a weight which exceeds the weight showm in the Airplane
Flight Manual to eorrespond with the rinimum distances required for take~off. These distances shall
correspond with the elevetion of the airport, the rummway to be used, the effective runway gradient, snd
the ambient temperature and wind component existing at the time of take-off, (See §8 1T,123 (a) (3) and
4T.743 (2}.) If the teke-off distonce includes a clearway as defined in Item 5 of this regulation, the
take-off distance shzll not include a clearway distzance greatar than one-half of the take-off mq.

{(d) Vo airplane shzll be pperated outside the operatlonsl limits speeified in the Airplsne
Flight Manuzl, (See BB L7,123 (a) (h) and LT.7L3 (a}.)

% The following definitions shall spply:
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Clearwzy. A clearwzy i3 an aree beyond the airport runway not less thkan 300 feet on either side
of the extended canter line of the ranwey, at an elevation no hicher then the elevstion at the erd of
thke rumway, clear of a1l fixed obstacles, and under the contro]l of the airport authorities,

(Sec, 205 (a), 52 Stat. 98L; L® m.5.C. k25 (a),

Interpret or apply sees. 601, 603, 60k, S2 Stat, 1007,
1009, 1010, as amended; L® T.5.7. 551, 553, 554)

By the Civid Reranautics Board:
/3/ John B, Ruasell

John H. Russell
Acting Secretary

(SEAL)



