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SFECIAT, CIVIL ATR REGULATION
TURBOIE~FOWERED TRANSP(RT CATEGCRY ATRPTANES OF CURRENT DESTGN

On July 23, 1957, the Board adopted Special Civil Air Regulation
Noe SR~li22 which sets forth airworthiness reou¢rements applicable to the
type certification and operation of urbanenpswpred transport (auegOMy
airplanes for which a twme certificate is issued after August 27, 1957,
Included in that regulatlon.wan a new set of performance requirements,
with respect to which the Bosrd inciceted that considerstion would be given
to ary changes found necessary as a result of Surther study and expsrience,
The preamble to SR-L22 contains the relsvant considerations lzading to its
promuigation and is considered to provide the basic background for this
regulation,

Since the adoption of SR-Li22, considerable sbudy has been devoted to
the new perfoymance requirements by all interested parties. As a resull
of these studiss and of further experience gsined in the design, certifi-
catcion, and operation of turbine-powered airplanes, certain issues with
respect to SR-1122 require re-evaluation, This regulation reflects the
resolution of most of the outstanding issuves in the light of the best
information presently available to the Boarde

The following provisions of this regulation differ from, or are addi-
tional to,tne provisions of SR-L22: Introductory paragraph; item 1;
§§ LT.113 (e); LTa112; LT.11h (1), (B)(1), (B)(L), and (c); lntrﬂductory
raragraph of bTG71f; 4Tu_16 (t), \c\ (e), and (g}; LT.117; LT.117a; LT.119;
hTe120 (a), (2)¢3), (o), (D3(3), (el (\,1(2), ‘\C)(B)s (d), and (d3(3);
UTo121 (a) and (L)s int roeuctorJ'pawdgrnﬁh of hiTe122; h;clzf (b}, (£},
and (g); Hme23 {2} (1), (u;(L), (2)(2;, and (b3 4T, 703 (c) L0T.81 (b)
and (c}; ‘401’002" 407683 (a){2){ {1ii), {B)12), and (B){2){L )3 item Lz and
item 5, Of bh@ue provisions, the folicwing differ from these propossed in
Civil Air Regulations Draft Release No. 56~6s §§ bT.111 {c); L7112 (a)(L);
LT, 23k (b)(L), e}y (c3(2), (e)(3), and {c)(L); LTo1l6 {c) and (s)3
L7137 (b)(1) and (B)(2)3 thll9 {2)3 bT.120 (a); LOT.8L (e) and 43T.11 {c).

Tith respecy to th: apciicablxlby‘o¢ this reguiation, experiencs witih
certification under SR~L22 indicates that a lead time of about two months
between the date of adoption of the regulatlon and the date of issuance
of the type certificate should provide a reasonable period of time within
which to show compliance with this regulation. In view of this, and in
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*Jne intarest of having uwniform regwlations appiicable o most of “he
“rbive~ocvered aivplanss, it is conaidered admisable te hove This regu-
Lr5ion as.dy to "]_ sich zirplanes for which a ityne certificate is issued
afves Sephtamter 32, 1955, Turbine.powered traisport catsgory airplanes
for waseh ¢ LJpr' fevtificete is issmed on or pricr O o-.~tﬁ1.ner "C, ._,‘D 3
T8y el wiin the provisions of this reguistion in lien of SPe4ial. If
this option s uxereised, ib is isbended that camylianes be shown wid
all ths wrovisiors of this regulation and it is not. intenced to p'=m.JE- 3

showiny of corpliance vith portlons of this rerulation and portions of
SE-h22, i

The wrerisicns of this regulation intolve the follos ring bacimicdl
IS3UES;

A substariive charnge is rade Oy Introducing an ail~engires~cperabing
“ekeedTf in establishing the t2 e-off éistance, Presentiy, the talke-off
distance is boseC only om 2 ons-engine-oub take-off, To imsurs tl an
adetuate narzin of szfaty will exdist for day~in and czy-sut cpzra .L:mb,
tha mindmum toize-cf7 di s'" ce is baing related wo bobth the cne onZinewire
operative distauce now rescribad 2nd ©o T,he distance with 23 eniinass
operavinrg, with = f:‘.CuQ... cf 1.15 being apulied to the lavhter.

There are alsd included impertant h nges with raspect to e speels
spplicable to the take~cfY path, The pravisions ol -,nb"?_ arescrive whaT
She airplane shall e accsleratad on or ‘r'eaf' the ground %o the oyaed Vs,
This provision nos Seen subjact tec varying interprelailons neving A merxen
difference in eflect on the resultant level of perfermence, The icsue 'I':
this matier is waetaer or nos tne airplane should be nermitied o 1L ol
the runwsy abt soe srvead below Vo. Because of the increacsed E".:CE].el”d.vl'JLl
oF turdine-~rLowersd airnianes, the tendancy to overshoot the 1ili-off speed
will be greater “han o pisten-engine airplares and this tendency inereases
woth the reducition in weizht of the eirprlare, Tc restrich 1Lift..off o the
mipimun tane-oft saloty speed Vo would wnduly extend the take-off distanes
in cacses wnere sach ovzsaocouing of speed vecurs. Such a restrizsiion would
he unnacessirily conservaiive and would not reflect realistie Lukswcfi pro-
cedures- For inece reaccns tids reguiction permiits thie airgh 20e to 1ifs
off the ground at a2 spead lower than the Vo speed,; bui prescribes certain
limiting condivions. The 1ife-0iT sreed is related to a rotational spsed
V. ~ticsu mist rol be less than 95 percent of the minimum Vp specd and must

be 10 Derzent grzoter chan 2 speel at whish no hazardous characieristics
are displayzd rr tre 2i:clane, sudh as a relatirely hish cdrag condition
or a groun 373, The Js sneed bas Leen re-~delinegd to take into account
bhe Snnremsnt in s2zed arising from overshooi tendencics, Under the rew
Celiriticn, the linimun V) speed corrazaponcs with the r.ﬂ_n;_c.u: soke- 65T
safeiy spezd zf now defined in SR-y22. With respect Ho the Seke~off pathy
e Vz sp2ed i required o pe altiained p“"’ or to rzaching & neighi of 35

feat above the alz~cIiT suxrface and thris s related to the seiection of
the rotztional smeeds “wrihexr, thave Is a revisicn whieh requires Vo

to be raintained as close as practicabie at a cornsvant value from the
20-foot, point tc & neizht of (D faet a2kove the take~olf surface, This
speed is ithe spzed at wrhich the nrescribed minimum iake~oif gradients must
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There is introduced in this regulation the concept of vnbalanced
take-off field lengiths, SR~422 does not preclude unbalancing of field
lengths, provided that the unbalancing is within the length of the runway,
Other countries have employed unbalancing with respect to so-called "stop-
ways® and Mclemrways.® It appears that nited States operators ultinstely
will fird It advantageous to resort to the use of unbalancing, but probably
net to the same extent as practiced in otherr countries. On the premisé
that only clearways will be utiiized, the amendments have been formulated
accordingly, Clsarways, as delired herein, are areas not suitable for
stopping the airplane in the event of an abarted take-off, but adecuate
to provide additional take-off distance for climb-out. To saefeguard
operaticns utilizing clearways, there is introduced the concept of a take-
off run which operatisnaliy relates to tae determinabion of the minimum
runway length required, The take-off run is defined as the greatsr of
the horizontal distances along the take-off pati to a given point with
one engine inoperative or with all engines operating, with a margin of
15 percent being added to the latter. The takz-off run is measured Irom
the beginning of take-off to 2 point eguidistant between the point whers
the airplane 1ifts off and the point where 2 height of 35 feet is reacheds
The required runwey lengbh must not be less than the take-off run nor less
than the accelerate stop distance.

According to the definibion given, a clearway is =ubjected to the
control of the airport authorities. It is not intended, however, that
there be ownershir by the airnort aubhorities of the area in which the
clearway lies. Tthe cbjective for requiring control by the airpert
authorities is to insure that no flight will be initiated using a clear-
way unless it is determinad with certainty that no movable obstacle
will exist within the clearway when the airplane flies over,

It is anticipated that the introduction of cleserways will offer fur-
ther possibilities of increasing the utility of existing alrport faciiities
in this country., ihen such areas can be integrated iluto existing facili-
ties, economical benefits will accrue to the comrunity and the operators,
In addition, since clearways are presently availzdle at some of the air-
ports in other countries, United States operators will have the opportunity
of taking advantage of such facilities,

There sre included chanzes with respect to the prescribed minimum
altitude of 1,000 feet relative to the take-off path and to the one-engine=
inoverative and two-engine-incperative requirements applicable Lo the
vicinity of the airport, Heretofore, the Civil 4Air Regulations have
incorporated the reference altitude of 1,000 feet in respect of performsuce
criteria over the airport, GCbscure as is the significance of this alti-
tude operationally, the altitude of 1,500 feet has worldwide precedent
of being used as the altituds sbove the airport at which, generally, IER
approaches are initiated and go-around procedures executed, For this
reason, the changes made extend the take-off path to a minimum altitude
of 1,500 feet and make this altitude applicable to the prescribed per-
formance criteria above the airport for the one- and two-engine-inoperative
en route requirements. It is not anticipated that these chernges will
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create any protlen with respect to the en route stages of fiight: hewe-
ever, it is resiized that a further extension ol tie bteke~oif cath might

éd %o the problam of cutaining aceursve Geta on opsitacles relaftively
distat frum the sirport. The Board firds that the extenclen of the
flizit petis to 1,500 fest is -mrranhed in light of “he operationsl sig-
nificance of this altizude and beoause the ertended flight paths will
srevide more fully for adecuate tervein clearsnce ab the end ¢f the tare-
oif vathe

There is included 2 change wibh respect to the bake-off path whereby

the veke~oif .Iight rath is established as starting from a 35-foob helghs
2t the end ¢f the talie-cff distancs and a neb take~off flizht path is
crescribed for onerationsl use. This iatuer change is for consishbaucy
with the specifization of net flight paths for the en route stages of
2light and to sinplify devermiration of obstacle clearances operaticniiiys
The net fli;nt path is specified to be the actual fiignt »ath diminished
by a gradient of 1.0 percent, IS is intended thah the net fiight p2in
be ootained iram the gross flight path by simple geometric meaNse

The change in the aliitude from 1,000 to 1,500 feeh provicusly
mentionad, as well as a re-evaluation in other respects of some of the
climb gradients in SR-i22, justify certain chonges, The gradients
of lob and 2.5 axrlicavnle %o the take-off path and the finel take~off
climo are being rediced 1o 1.2 and 1.7 for tuwu-engine ard four-engire
atrplanss, respasiively, In addition, the geadisnts of 1.k 2rd Lo in
the cne-enzira~inoparstive en route case are being reduced to 1,1 and
1.6, respectively:

Changes a2 ~ade w"th respest Lo the onz-engins-ineperative talie=pif
climb by interrcizting mcre reclistically the prescribed alrilanc con-
figwration, waichy, ard power. C“hesc chances, in effesi, permit meeting
the prescribed gradiernts of ciimb at slightly hisher airplans weizhus
than weuld be vo33idle under the presently effeciive provisions,

There s includec 3z change Lo the provisicns applicabis to the ons-
engine~inoverative tale-ofi ¢iimd with landing gear extendsd which Increases
he prescrivei rinimum gradient from substontialliy zero t9 0,5 percent
for four~engine ziyplanes, This change is made %o atbtain consistency
in the Jiflerence teltween gradients apniicezble to tiins and fours,

Crhanges are ircorperated in commecshion with the twowengire«iInonerziiTe
gn routs riovizenente devresentations have been made that the gradient
cf 0,0 perzant now Drescribed Is undrly conservaiive. Or the cther band,
it a2s seen poinzed out that the fuel reoulrements for this casz are not
realistically covered, Both o1 these contantions warrant ceonsideration
and chan.es are inclited which raduce the margin gracient fron 0.6 to 2.5
perceint, reduce tue wrescribed altitude from 5,300 to 2,000 feet, and
reguire scheduling the DMight so that therz is sulficient fvel on bosrd
to reach the airpori and sulseguently to fly for 1L minmtes at cruise
power of LoruSte




Chenges are also made relative to the approach and landing stages
of flight., There is a new provision wiich requires the cstablistment of
procedures for the execubion of missed anproaches and baiked landingse
A question has veen raised as to whebher the speed limitation of 4.5 Vg
appiicable te the appronsh condition is realisticaily related to the
normal day-in and day-out laudiig procedures. To jusurs that it will be
so related, it is reguired that the speed used for demonslrabing the
approach clinb e gstablishad consistent wibh the landing procadures;
but that it not exceed 1,5 T, In additicn, the appreach gradient of
2.8 pewvcent prescribed for four-engine airplanes is being reduced %o 207
percent to oblain consistency in the differences botween gradienbs
applicable to twins and fours.

A change is made to the Mall-sngines~operabing landing climb® pro-
visions which now require a l.0 percent gradiens of climd in fthe landing
configuration. On the premise that requiring the lending configuration
during the climb after a balk iz unduly conservative, ccnsideration was
given to a proposal to permit showing of compliznce with the L,0 percent
sradient of ciimb in the cenfigwration which would exist 5 seconds after
the initilation of the climb, Further study of this proposal indiszated
that such a rule would itend to introduce complications in design and Jead
to less favorable operating procedures which ultimately would not con
rivute to safety. One of the most impertent factors in connection with
this configuration is the response of the engines to tlirotile movanenie
Therefore, there is a provisicn which regquires tha®t the powsr used in
showing compliance with the climb gradienv be that pewer or tlrust attained
8 seconds after initiation of movement of the power controls to the bake-off
position from tas minimum flight idle position. In additioa, for con-
sistency with thz procsdures usaed for determining the landing distance,
the speed limitation of Lol Vs is reduced to 1.3 Vg, Concera has been
indicated to the effect that any redusiion in the Dresgribed gradiant of
.0 percent mighc not insure in all cases the a2bility of the airplans
to continue a cafe ciimb after a balk, To provide & further sarezuard,
the takew~ofi welght-zit tude-tempersture limitations (WAT limitotioms
stemning from the application of ths one=enginz-inoperetive bLoka=cff
nlimb reguirenents) sre being made spplicable to the maximum landing
weight at the airport of landing. In the past, the landirg weighe
limitations were appiicable to the airport of destinatioca but not tae the
waather alternates. This regulation makes both the take-0ff weighh and
Janding weight limitations equally applicable to the airport of desbination
and the wsather alternabes. In visw of the aforementioned changes, a
reduction of theweguired climb gradient from L.0 to 3.2 percent is justie-
fied and included in this regulation.

In addition to the substantive changes which have been discussed,
‘here are three sigudficant chaizges of a clarifying nature. The first
deals with the devermination of the landing disveance as affected by
devices or reans cther than wheel brakes. There 15 ipclnded 2 provision
similar to the one applicable to the accelerate-stop distance for
appliczation to the landing distzice. this provision psrmits the use
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of means other than wheel brakss in the determination of the landing
Cistance. Additionally, there is a change to the provision which
requires in somz cases the determinaiion of the landing distence with one
engine inopsrative, It *s believed thait the new requirement expresses
the invent more clearly. One of the more ovviocus applicetions of this
irovision 1s in respect of turbo-oropeller airplanes, Such airplenes
usuelly are landed with the propellers in a relatively nigh drag position,
If one of the engines beccmes inoperative, its propeller would be ex~
pected to be in 2 relatively low drag position with the consejuence of

a2 longer lanuing distance than with all engines operating. In such a
case it is reCuired thet the landing distance be determined with one
engine incperative unless use could be made by the crew of other means
(esge; reverse thrust not otherwise considered in determining the landing
distence) vhich would reduce tne ianding distance at least to that
ceternmined for all-engine operation.

The second clarification being included dezls with the provision
setting Tforth the procedures which must be included in the Adrplane
Flight dMarual, This provision in SR-422 does not make ciear what pro-
cedures are involved and whether the procedures are considered to be
limitations on the opsration of the airplane, The clarification in
language specifies that the procedures which are ineluded with the per-
formsm ce limitations shall be considered on.y as guidance material.

The third cizrification concerns the applicability of thz parformancs
limitations prescribed in SR-422, These consist of the U"ecertificate
limitations™ and the "eperating limitations." The former relate to
maximum take-~off and larding weights, minimum taeke-off distences,
accelerate~stop distances, and the operational limits imposed upon the
airplare, These limitaiticns, being part of the conditions of the type
and airyorthiness certificaies, must be caarlied with at all times
irrespective of the type of operation being corducted (e.ges air carrier,
private, cargoj. ThLe "coerating limitations,! cistincet from the Yecertifi-
cate limitations,? are only applicable when required by the operating
parts of the regulations (Parts L0, 41, and L2 require compliance for
passenger operations). 4although it appeared that previous Board pro-
nouncemencs reserding this general principle as well as the explanation
contained in the preamble to SR-422 would make the issue quite cleer,
it has come to the Eoazrdls attention that there is still sore nis-
understanding of this matter, apparently this wisunderstanding stems
ifron the Zact that SR-ii22 presscribes operating rules for air carrier
operations viicn contain both the “cartificate limitations! and the
Yoperating limitaiions™ while no prescription is given to non-air-carrier
operaticus; thus giving an impression that not even the Ueertificate
liwjtations? are applicable to non~air-carriers, The inclusion of
lgertificate lirmitetions? for air carrier operations with the "oparating
limitetiors™ waes reant only to provide the operators with the convenience
of having together the ccmplete prescription of the applicable performance
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limitations, notwithstanding that such 2n incluvsion, in fact, duplicates
the general requirement of compliance with the Pcertificate limitations!
contained in the Airplane Flight Mamwal. In view of the possible mis-
understanding which might exist from the aforementioned inclusion, there
are included in this regulation the same cerbificate limitabtions” fow
application to all operations under the provisions of Part 43 of the
Civil Alr Regulations.

In 2ddition, otiler changes of a minoc nature are included hereing
the most significant of which is the gererclization of the stall speed Vgs
eliminating reference to Vg and Vg,

o 1

Of the changes to SR-l22 made in this regulation, there are a
number which might require further consideration as studies continue and
as additionsl experience is gained with the application of these new ruless
Several of these involve new concepts with which U.S. opevators have had
little or no experience. These entail the requirements relative to un-
balanced field lergths with respect to clearuays, to the rotational speed,
and to the all«engine take-off distance. Strong rapresentation has been
mads to the Bosrd to the effect that the mumerical factors applicable %o
the aforementioned rules are too high and should be reduced pending further
experience, The Roard considers that it would not be in the public interest
to reduce any of these factors until such time as further experience indi~
cates that they are in fact overly conservative, Realizing, however, thab
these issues are of considerable importance in prescribing a practicable
level of performance; the Board stands ready to reconsider the relevand
provisions of this regulation at such time as substantiating information
is received,

There are areas other than those previcusly mentioned where additional
refinement cf details may be advisable, This is so particuiarly in the
case of the requirements pertaining to the landirg stage of flight, to
the take-off lateral clearances, and wo the two-engine-inoperative en
route gradient margin., It is anticipated that, after further stvdy of
the regulation and especially after ite application in the design, certifi-
cation, and operation of forthcoming turblne-powersd airplanes, tae
desirability of changes may become more apparents It is the irent of
the Board to consider without delay such changes as might be found necessary.
Only after the provisions of this Special Civil Air Reguliation are reasons
ably verified by practical application will the Board consider incorporating
them on a more permarent vasis inte Parts Lb, 4C, L1, 42, and 43 oif the
Civil Ailr Regulations,

This Special Civil 4Air Regulation 1s not intended to compromise the
authority of the Administrator under § Lb.l0 to impose such special cone
ditions as he finds necessary in any particular case o avoid unsafe
design l'eatures and otherwise to Insure equivalsnt salety,
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Interested persoas uave been afforded an opportunity to participate
in the maxing of this regulation {23 F.R. 2139), ard cue consideraztion has
been given to 21l relevant matier presented.

In consiceration of tha foregoing, the Civil Aercnanbics Board

fereby makss anl pramiigates the following Special Givil Air Regutation,
effective July 2, 12.5:

Sontrary provisions of the Civil Air Regulations potwithstanding,
all turtine-powered transport categor airpianes for which a typs cartifi-
cate is issueq after f\ugust 27, 1957, shall comply with Special Civil Air
Regildlation Moo SR-422 or, alternatively, with the following provisions,
except that Lhose airplanes far which a type certificate is issued after
September 20, 1958, shall comply with the following provisions:

1. The previsions of Part Lb of the Civil Air Regulations, effec-
tive on the date of applicaticn for type certificate; and such of the
provisions of all subseguent amendments to Part Ub, in effect prior to
sueust 27, 1957, as the Administrator finds necessary to insvrc that the

level of safety of turbine-pcwered airplanes is equivalent to that gererally-
intended by Part Lb,

2, In liez cf §§ Lbo11C through Lb.125, and IbsTh3 of Part Lb of
the Civil Air Regulations, the following shall be appiicable:

FERFRMANCE
4T.110 Geaerale

(2) The performence of the airplane shall be determined and
schefuled in accordance with, and shall meet the miniwme prescribed by,
the Trovisions of 3§38 L7.110 ihrough 4T.123. The performarce limitations,
irformation, ard oiier date shail ve given in accordance with § hTo7h3.

(b) Uniess otherwise specifically presciibed, the performance
shall correspond vith ambient atmospheric condivions and still air,
Humidity shall be accounted for as specified in paragraph (c) of this
secticone

{c)} The performence as affected by eangine power ané/or thrust
shall be based on a relative midity of 80 percent at and below standard
temperaturces and ocn 3h percent at and above standard temperatures plus

SOCP, 3Bstireen these two temperatures the relative hwmidity cshall vary
linearly,

{d) The performznce shall correspond with the propulsive
thrust available under the particular arbienu atmespheric conditions,
the particular flizalt conditicn, and the relative hmumidity specified in
paragraph {c) of this section, The availatle propuisive thrust shall
correspond ith engine rower andfor thrust rot exceeding the approved
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power snd/or thrust less the installationsl losses and less the power
and/or equivalent thrust sbscrived by the accessories and ssrvices anpro-
priate to the pariicular ambient atmoepheric conditions and the particuler
flight condition.

- 4T.121 Airplane coufigufaﬁionau§peedﬂ powar, andjor thrusbs gererals

(2) The airplane comfiguration {setting of wing and cowl flaps,
air brakes, landing gear, propeller, etcs), denoted respectivsly as the
take~off, en route, approach, and landing configureblons, shall be
Selected by the applicant except as otherwise prescribede

(b) It shall be acceprtatle to make the airplane configurations
variable with weight, altitude, and temperature, to an extent found by the
Admindstrator to be compatible with operating procedures required in
accordance with paragraph () of this section.

(¢) In determining the accelerate-stop distances; take-off
flight paths, takewoff distances, and landing distences; changes in vhe
alrplane’s configuration and speed, and in the power end/or thrust shall
be in accordance with procedures established by the applicant for the
operation of the airplene in service, except as otherwise prescribed.,

In sddition, procedures shall be established for the execution of balked
landings and missed approaches associated with the conditions prescribed
in §§ LT.119 and LT.120 {d), respectively. All procedurss shall comply
with the provisions of subparagraphs (1} through (3) of this paragraple

{1} The Administrator shall find that the procedures can
be consistently executed in service by creus of average skille

(2) The procedures shall not involve methods or the use
of devices which have not been proven to be safe and reliable.

(3) Allowance shsll be made for such time delays in the
execution of the procedures as may be reasonably expected to occur during
servica,

L4T,112 Stalling speeds,

(a) The speed Vg shall denote the calibrated stalling speed,
or the minimum steady flight speed at which the airplane 1s controllable,
in knots, with:

(1) Zero thrust at the stalling speed, or engines idling
and throttles closed if it is shown that the resuliant thrust has no
appreciable effect on the stalling speed;
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(2} If applicable, propeller pitch controls in the
position rnecessary for compliance with subparagraph (1) of this vara-
graph; the zirpiene in ail other respects (flaps, landing gear; 2iCo)
in the particuliar configwation corresponding with that in cennection
with which 7V, is being used;

(3) The weight of the airglane equal to the weight in
connection with which Vg is being used to determine complilance wivh a
particular requirsment;

(L} The center of gravity in the most unfavorable position
¥ithin the allou=ple range,

(b) The stell speed defined in this section shall be the
ninimum spesd obtained in flight tests conducted in accordance with the
procedure of subparagraphs (1) and (2) of this paragraphe

(1} Wit> the airplane trimmed for streight flight at a
speed of l.i Vg and from a2 speed sufficiently abtove the stalling speed to
insure steady conditions, the elevator control shall be apnlied at a rate
such that tie airplane speed reduction does not exceed one knot per seconde

(2) During the test prescribed in subparegreph (1) of this
paragrapn, the flight characteristics provisions of § i4b.160 of Part kb of
the Civil Air Reguletions shall be complied withe

LT,113 Take-off; genersl.

(2) The itake-off data in 4§ LT.11L through LT.117 shall be
determined under tne conditions of subperagraphs (1) and (2) of this
paragreph.

(1) A% a1l weights, aititudes, anc ambient temperatures
within the operational 1imits establishec by the applicant forr the aire-
Plane.

(2) In the configuration for take-off (see § LT,11l).

(b} Take-off data shall be based on a smooth, dry, hard-
surfaced runvay and shal! be determined in such a mamner that reproduction
cf the performance does ot require exceptional skill or alertness on the
rart of the pilcite 1In the case of seaplanes or float planes; the take~off
surface shal: be smooth water, vhile for skiplanes it shall be smooth dry
Snowe In aduition, the teke~off data shall be corrected in accordauace .-* -
with subparagraphs (1) and {2) of this paragraph for wind and for runvay
gradients within the operational limits established by the applicant for
the airplane,
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(1) " Nob more than 50 percent of nominal wind components
elong the btake-off path opposite to the dirvection of take-off, and not
less than 150 percent of nominal wind comporents along the take~oif patl
in the direction of take«plf,

(2) Effective runway gradients.

LhT,11lL Taks-off speeda,

(2) Tha critical~engine-failure speed Vp, in terms of cali~-
brated air speed, shall be selected by the appiicant, buit shall not be
less than the winimum speed at which controilability ty primary aero~
dynamic controls alone is demonstrated during the take-off run o be
adequate to permit procecding safely with the take-off using averszge
piloting skill, when the critical engine is suddenly made imoperative.

(b)) The take-off safety speed Vp, in terms of calibrated air
speed; snall be selected by the applicant so as to permit the gradient of
climb required in § 4T.120 (a) and (b}, but it shall not be less thans

| (1) 1.2 ¥, for two-engine propeller-driven airplanes and
for airplanes without propellers which have no provisions for obtaining
a significant reduction in the one~engine~inoperative powsr-on £talling
speeds
3

(2) 1.1FY Vg for propeller-driven airplanes having more
than two engines and for alrplanes without propellers uwhich have provisions
for cobtaining a significant reduction in the one-engine-inoperative power-
on stalling speed;

(3) 1,10 times the minimum control speed Vs esteblished
in accordance with § Lb.132 of Part Lb of the Civil air Rezulationss

(4} The rctation speed W plus the increment in speed
attained in compliance witi § LT.116 (e).

(¢} The minimumm rotation spesd Vg, in terms of colibrated air
speed, shall be selscted by the applicant, except that it shall not be
less thans

(1) The speed IZE

(2) A speed equal to 95 percent of the highest speed
obtained in complisnce with subparagraph (1) or (2}, whichever is
applicable, and with subparagraph {3} of paragraph (b) of this sectiong

(3) A speed which permits the abtaimment of the speed V5
prior to reaching a height of 35 feet above the teke-cff surface as
determined in accordance with § LT.116 (e);:
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(1.} & speed equal to 110 percent of the minimum speed
ebove which the airplane, with all enines cpevating, can be made to 1ift
off the ground and <o continue the take-off witheut dispieying zny
hazardous cnaracteristics,

4T,135 Lc~elerate-stop distainces

(a) The accelerate-stop distance shall be the sum of the
followings

{1) The dastance recuired to accelerate the airplane fran
2 standing stvart to the spesd %3

) (2) Assuming the critical engine to fail at the speed Vir
the distance required to tring “he airplane to a full stop from tone point
corresponding with the sneed Vo

(b) Ir addiiion to; or in lieu of, wheel brakes, the use of
other bralZing means shall be accepteble in determining the acceleratz-
stop distancs, urovided that such braking means shall have been proven to
be sate and relrable, that the manner of their emplcyment is such “thab
censistent resuits can be expecied in servize, and that exceptional skill
is not required Lo conirel the sirplane,

(¢} The landing gesr shall remzin extended thwoughout the
accelerate-siop distance,

4T, 116 Take-off path, The take-off path shall be censidered to
extend Irem tle standing start to a point in the take-off wherz a2 height
of 1,500 feet abovz the tzke-oif surface is reached or to a point in the
take~off where the twransition from the take-off to the en route configuration
is completed ard a speed is reached at which complisnce with § 47,320 {(c)
is skoun, thichever point is a2t a higher altitude. The condivions of para-
grahs (a) ttwrough (1) of tnis section shall aprly in Ceterminirg the
take~-ofl nathg

(g) The take-off pzth shall be based upon procedures prescrived
ir accordance with § 47,121 {c).

{0) The airpiane shall de accelerated on the ground to the speed
¥ at which point the critical ergine shalil be made inoperative and shall
remain inoperative during the remairder of the take-0ffs Subseguent to
atiaining speed Vy; the airplane shall be accelerated to speed Vp during
which time iv shall be permissible to initiate rzising the nose jezr off
the ground at a £peed not less than the rotation speed Vno

(¢) I:znding .sar retraction shall no® be initiatad until the
airplane Decames airborne.
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(d) The slope of the airbornes portion of the take~off path
shall be positive at all points.

() The airplane shall stbein the speed V, pricr to reaching
a height of 25 feet above the takew-off surface and shall continue &b a
epeed as closa as practiczal to, but not less than, Vo uahil a height of
LOO feet zbove the tale~off surface is reachede

. (f) Except for geer retvaction and propeller feathering, the
airplane configuration shall not be changed before reaching a heighi of
LOO feet above the take-off surface,

(g) &% &1l points alongz the take-off path starting at the point
where the alrplane first reaches a heigh® of L0OU feet abcve the take~off
surface, the available gradient of climb shall net be less than 1.2 per-
cent for two-engine airplanss and 1,7 percent for four~engine airplanes.

(h} The take-off path shall be determined either by a continucus
demonstrated take-off, or alternatively, by synthesizing from seguens the
complete take-off path.

(1) If the tete-off path is determined by the segmental method,
the provisions ol subparagraphs (1) through (4} of this paragraph shall
be gpecifically applicable,

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

(2) 7The weight of the airplane, the configuratlion, and
the power and/or tarust shall be constant throughout esch segment and shall
correspond with the most critical condition prevailing in the pariicular
segmente

{3) The segmental f£light path shall be based on the air-
planeis performance without ground effect.

(L) Segmental take-off path date shall be checked by
conbtinuonus demonstrated take-offs to insure that the segmental path is
conservative relative Go the continuous paths

LT,137 Take-off distance and take-off rum,

{a)} Take-off distance. The take-off distance shall be the
greater of the disfances established in accordance with subparagraphs 1)
and (2) of this paragraph.
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(1) The horizoptal distence along the take-off path
from the start of the takz=-0ff 4o the point where the airplane attnins

2 height of 35 feet above the take-off surface, as determined in accorde
arce with ; 7,126,

(2) 4 distance equal bo 125 percent of the horizonbal
distence aicng the teke~off path, with all engines cperating, from the
start of the take~0?f to the point where the airplane attains a beigat
of 35 feet above the teke-off surface, as determined by a proceduvre con-
sistent wivh {hai establisted in accordance with § LT.116,

(t) Take-off run, If the take-off distance is intended to
include a clearway (ses ivem 5 of this regulatior), the teke~off run shall
be determined and shzall be the greater ¢f the distances established in
accordance with subperagraphs {1) and (2} of this paragraphe

(1) The horizontal distance aloag the take-off path from
the start of the take~off to a point egquidisvent between the point whers
the airplane firsi becomes airborne and the pcint where it a‘tains a height

5? 35 feet above the take-off surface, as determined in accordance with
Lu-o..—l\-)s

(2) L distznce equal to 115 percent of the horizontal
distance along the teke-oif path, with all engines operabing, fram the
start of the tak:-off Yo a point ejuidistant betueen the point there the
airplane first tocoies airbtorne and the point where it atbains a height
of 35 feei a2bove the take-off surface, as determined by a procedure son-
sistent wizh Thzv established in accordance with § LT.115.

LhT.117a Tare-off flight path,

{2) The take-off {light path shall be considered to beg'n at
a height ol 35 feelt ecbove the take-off surfaze 2t the end of the takeuoff
disitance as cdeterrmined in accordance with § IT.1x7 (2).

(b) The net take-off flight path deta shall be determined in
such 2 manner that they represent the airplanels actual take~-off fiight
vaths, cetermined in accordance with parasraph (a) of +his section,
dipinisnzd bty 2 gradient of ciimb equal to 1,0 pesrcent.

L4T.118 Clirmb; genersl, Compliance shall oe shown with the climb
requirerments of p LT.319 and LT,120 at all weights; altitudes, and
ar.bient verperatires, within the operationzl limits established by the
applicant for the airviane, The airplene’s center of gravilty shall be
in the mesu unfaveratle position corresponding with the applicable
configuration,




17,119  Alleensinewoperats ;;‘iggﬁﬁ%imbo In the landing con-
figuretion the steady gradlent ]

b chall rot be less than 3.2 percent,
withs _

(a) 211 engines vper ab.mg ot the power andfor thrust which is
evailable 8 seconds after initiation of movement of the power and/ow
tirust controls from the minimum flight idie to the bakewoff positiong

(b) A climb speed not in excess of Le3 Vo

LT,120 Onesengine~inoperative cliibe

(a) Takewoffs landing gear extended. In the take-off configu=-
ration exis tlng ats the polat ot The flight path where the airplane first
bovomes alro@?ne, in accordance with § LT.116 but without ground eifect,
the steady gradient 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 eritical engine inoperative, the remaining engine(s)
operating at the available take-off power and/or thrust existing in accord-
ance with § LT.115 at the time retraction oif the airplanels landing gear
is initiated, unless subsequently a more critical power operating condition
exisbts along the flight pabh prior to the poiat where the landing gear is
fully retracted;

(2) The weight equal to the airplane!s weighb existing in
accordance with § T,116 at the time reftraction of the sirplanst!s larding
gear is initiated:

(3) The spsed ecual to the speed Voo

(b) Taike-off; landing gear vebtractzd, In the bake-off conw
figaration existing at the point of the filght vath whare the airplanets
landing gear is fully retracted, in accordance with § 4T.1.6 but withoub
ground effect, the steady gradient of c¢iimb shsll not be less than 2,5
percent for two-engine airplanes and not less than 3.0 percent for four-
engine airplanes, with:

(1) The critical engine inoperative, the réemaining engine(s)
operating at the availabie take-off power and/or thrust existing in accord-
ance with § LT.116 at the time the landing gear is fully retracted, unless
subsequentliy a more critical power overating condition exists along the
flight path prior to the point where a height of LOO feet above the taike-
ofii surface 1ls reacheds

(2) The weight equal to the airplene's weight existing in
accordance with § LT,1156 at the time the airplene’s landing gear is fully
retracted;
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2) The speed equal to the speed V..

(c) ®inal take-off, In the en routs configuration, the steady
gradient of climp spali not be iess thnen 1.2 percent for two-enging air-
planes anda nob less than 1,7 persent for four-engine airplanes, at bhe
ond of tha tzke-0ff path as determired by § LT.116, with:

(1} The critical engine inoperative, the remeining
engine{s) cparating 2% the aveilabie maximum continuous power ard/cr
L1,
whirusty

\2) The weight egual to the airplane's weaight existing
in accordarce with 3 h7,1'6 at the end of the take-off path;

(3) The speed equal to not less than 1.25 Vge

(d} iigrozch. In the aprroach configuration such that the
corresponding Vg for this configuration does nol exceed 110 perceat of
the Vg corresconding with the reiated landing configuration, the steady
gradient of c¢lir® shall not be less than 2,2 percent for two~engine aire
blanes eénd nel less than 2,7 percent for four-engine airolanes with:

(1) The critical engine inoperative; the remaining
engine(s) operztirg at the availadle take-off power and/or thrust;

{2) The weight equal to the meximum lardirg weighbs

(3} £ climb speed established by the applicant in cone
nection with normel lancing procedures, eicept that it shall not exceed
1.5 V5 (see § LT.1i3 (e}).

4P.122 En reuve flizht paths, With the airplane in the en route
configuraticn, thz I'ight paths nrescrited in paraszrevhs (a) and (b} of
tnis section shall b2 ditermined at all waights, altitudes; and ambient
temperatures w_thin the limits established by the applicant for the
airplane,

{¢) Cae engine inoverative. The one~engine-~inoperative net
flignt pzvh detsz shall be determined in such a manner that they repre~
sert the alrpiene's actnal elimb performance diainisked by a gradiept
of c¢limb enual to 1.l percert for two~engine airvlanes and 1.6 percent
for Jour-engine airplanes, It shall ope anceptable to include in these
caba the variation of the airv_ane's welght along the- flight path to
take ingo account the progressive conswniption of fuel and oil by tae
operating engine(s).
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(b) fTwo engines inoperative. For airplanes with four
enginas, the two-engine-inoperavive net flight path data shall be
determined in sueh a mamner that they reprzsent the airplane!s actual
climb performance diminished by a gradient of climb equal to Q.5 per-
cent, It shall be scueptable to include in these data the variation
of the airplane!s weight along the flight path to take intn asccunt
the progressive consumptiocn of fuel and oil by the operating engines.

(e} Conditions. In determining the flight paths prescribed
in paragraphs (2) and (by of this section, the conditions of subpora-
graphs (1} through (4) of this paragraph shall applys

(1} The airpiene's center of gravity shall be in the
most unfavorable positions

{2} The critical engine{s} shall be inoperabive, the
remaining engine(s) operating at the avallable maximum contiruous power
andfor thrust.

(3) Heans for controlling the ergine cooling air supply
shall be in the position which provides adequate cooling in the hot-day
condition,

(L} The speed shall be selected by the aprlicant,

IiT,122 Tanding distance, The landing distance shall be the hori-
zontal distance required to land and to come to a complete stop {to a
speed of approximately 3 knots in the case of seaplanes or Jloat planes)
from a point at = height of 50 feel above the landing surface. Landing
distances shail be determined for standard temperatures at all weights,
altitudes, and winds within the operationsl limits established by the
applicant for the airplane. The conditions of parzgraphs (2) through
(g) of this section shall apply.

(aj The airplane shail de in the landing configursbion,
During the landing, changes in the airplane’s conliguration, in power
and/or thrust, and in speed shall be in accordance with procedures
established by the applicant for the operation of the airplane in service.
The procedures shall comply with the provisicns of § LT.111 (c).

(b) The landing shall be preczded Ly a steady gliding approach
down to the 50-feot height with a calibrated air speed of not less than
A
-1-03 vsc

(¢} The landing distance shall be based on a smootk, dry, hard-
surfaced runway, and shall be determined in such a manner that reproduc-
tion does not require exceptional skill or aleriness on the part of the
pilot. In the case ol seaplanes or floal planes, the landing surface
shell be smooth watery while for skipianes it shall be smooth dry snow.
During landing, the alrplane shall not exhibit excessive vertical
acceleration,; a tendency to bounce, nose over, ground loop, porpcise,
or water loon,
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(d} The lacding cistance shkall be corrected for not more than
50 percent of nozinasl wiid cemponents along the landing path opposite to
the direnrtion of Zanding and not less thzn 150 pergent ¢f nominal wind
ecrporents clong the landius pata in the direction of landing,

(¢} Turing l&ad:l_..g, the operuting pressures on the whad
beraking systen shail not be in excess of those approved by the manu-

facturer of thz osraikes, an:i the wheel brakes shail nobt be used in sach
2 manner as to Lradule ¢ 3essive wear of brakes and iires.

(£} ™ 2dditicn to s or in lieu ofy wheel brakes, the uce ct
other braking meancs shall be acceptable in determining *he landing cis-—
wance; provided such braking means shall have been provan to he safs and
-e_lacle, that the monner of their employment is such that consistent
resulis can be expecied ir service, and that exceptional sikill is nod
required to control the alrplane,

{g) 1If the characteristics of a device (e.g.. the propellers)
derendent. upcn the operation or any of ihe engines ncticeably increase
tne landing distance when the landing is macde with the engine inoperstive,
the landing disteace shall be determined witn thz critical engine in-
oberavive unless tre Ldministrator finds that thz use of coxmensating
means will result in & lending distance not greaber than thabt atteined
with all engines co.eratinga

LiT,123 Idmisations exd information.

(a) Linit=tions., Tre performeace limitaticas on the operatbicn
of the airplane 3nzil be esvabiished in accordance with subparagrzphs (1)
through (L) of tiis seracrarh, (Gee 2lso , LT.Ta3s)

(i} .mke-o.f.'ﬁ weights. The rmaximum take~0off welghts shall
bz establisned et vhizh coipi_snce is showm with ths genere’ly aprliicable
Frovisions of this reguletion and with the itake~>{f clime provisions pre-
soribed in y 4F.12C (a}, (b;: and (c} for altitudes and ambien®t *cuneratures
withir tre ooe_c...‘.ona_l. Limits of the eirplare (see svbparagrarh (L) of
this parzgraon,.

(2} 'v'-and;ng weightss The neximum landing weights shall
s esteblished &t which cor“,llc.ncm is shown with the generally applicable
trovisions of this rejulavicon and wich the landing and taKe-o*f clirb
vrovisions nrescribed in ,&5 L7316 and §T,120 for altitudes and amblent
temperatures within the oparational limits of the sirplane (see sub-
paragreph (L) of this paragraph).

{2) hLecelerabe-stop Gistence, talie-off distance, znd
take=off ran, Thne rinimum cistances regrired For take<eif shzll be
estaplisred 2% which complianze is shown with the gernerslly applicable
rrovisions of this regulebion and with §y LT.3I5 and 4T.117 (2), end
aith LT.337 (b) il the teke-off rl..s*ance is intended to include a clearway,
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for weights, altitudss, temperatures, wind components, and runway
gradients, within the operational limibs of the airplane (ses sub-
paragraph (L) of this paragraph).

(b} Operstional Limits. The operational limits of
ne airplane shall be estébiished by the applicant for all variable
factors required in showing complisace with this vegulation (weight,
altitude, temperatvre, etcels (See §§ LT.113 (a) (1) and (b),
hTe118, 4T.121, and 4T,122.}

(b} Ioformation. The performance information on the operation
of the airplanc shali be scheduled in compliance with the generally
applicable provisions of this regulation and with §§ LT.117a (b}, hT.121,
and 4T,122 for weights, altitudes, temperaiurcs, wind components, and
rumway gredients, as these may be applicable, within the operational
limits of the airplane (see subparagraph (a) (L) of this section)e In
addition, the performance information specified in subparagraphs (1)
through (3) of this paragraph shall be debermined by extrapolstion and
scheduled for the ranges of weights between the naximum landing and
maximum bake-off weights established in accordance witlh subparagrephs (a) (1)
and {a) (2) of this section, (See also § 4T.7h3.)

(1) Climb in the landing configuration (see § LT.119);

(2} Climb in the aporoach configuration (see § 4T.120 (d));

{3} lending distance (see § LhT.122). |
AIRPIANF, FLIGHT MANTAL

LTa7h3 Performance limitabtions, information, and other data.

(2) ILimiteb:ons, The airplane's performance limitations shall
be given in accordance with § LT.123 (a)e

{b) Information. The performance information prescribed in
§ 47,123 (b) for the spplication of the operating rules of this regulation
shall be given together with descriptions of the conditions, air speeds,
euts, under which the data were determined,

(c) Procedurss, Procedures established in accordance with
§ 4T.111 (c) shall be given to the exbent such procedures are relsted to
the limitations and information set forth in accordance with paragraphs (a)
and (b) of this section, Such proceduress in the form of guidance material,
shall be included with the relevant limitations or information, as appli-~
cable,

(a) Miscellaneous, An explanatiorn shall be given of significant
or unusual Tiight or ground handling characteristics of the sirplane,
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. 3. In licu of §§ 40,70 through 40,73, h1¢27 through L1.36 (d), and
h2.70 through 112,63, of Parts 40, 41, and 12 of the Civil Air Regulaticns,
respectively, the following shzll be applicadle:

OPERATING RULES

102,80 Transport category airplane operating limitations.

fa) In operating any passenger-carrying transport calegory
airpleane gertificated in accordance with the performance requirements of
this regulatior, ths provisions of $§§ LOT.60 through LOT.8L shall be com-
Dlied with, unless deviations therefrom are specifically autharized by
the Administrator on the ground that the special circumstancss oi a par-

ticular case maks a2 li%sral observance of the reguirements ummecessary
for safety,

() The performsnce data in the Airplane Flight Manual shall
be applied in deternining compliavce with the provisions of §§ LUT.8L
through 40T,.8L, Yhere conditions differ from those for which specific
tests were made; compliance shall be determined by approved inierpolation
or computation of the effects of changes in the specific veriables if such
interpolaticns or computations give results substantially equalling in
accurazy the resulis of 2 direct test.

LOT.82 LAirrzlane'!s certificate limitations, '

{a) MNo airplane shall be taken off at a weight which exceeds
the teke~o0:f weight specified in the Airplans Flight Mamal for the ele-
vation of the airport ard for ths ambient tenperature existing at the
time of the take-cff. (8ee §3 4T.123 {a) (i) aand LT.743 {a)e)

(b) To airplene shall be taken off at a weight such that,
allowing for ner:2d consumpticn of fuel ané oil in flight to the airport
of destination and o tke alternate airports, the weight on arrival wilil
exceed the lancing weizht specified in the Adrplane Flight Menual for the
elevation of each of the airports involved and for the ambient temperatures
anticipzted at the bime of landing, (See §§ LT.123 (a) (2) and LT.743 (a).)

{(¢) Yo airpiene shzll be talien off at 2 weight which exceeds
the weight shown in the Airovlane Flight Manual to correspond with the
minimuy distances reguired for tzke-off. These distances shall correcpond
witn the elevaiicn of the airport, the runway to be used, the effechtive
runway gredient, and tne amblent tampersbture and wind component existing
at the time of take=o0fi. (See 3§ L4Tel23 (2) (3) and WT.7L3 (2).) If the
teke=0ff distance includes a clearway as defined in Item 5 of this regulabion,
the taike-off distance shall not include a clearway distance greater than
one-half of the take-ofi rum.

{d) Ho airplane shall be operated outside the operational limits ‘
specified in the iirpl:ie Flight bamual. (See .; 47223 {a) (4) and

LT.7h3 (a).)
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LOT.82 Talte=off obstacle clearance limitations. No airplane shall
be taken off at 4 Weight il exeess of that snown in the Airplane Flight
Manual to correspond with a net take-off flight path which clears all
obstacles elther by at least a height of 35 feet vertically or Ly 2t
least 200 feet horizontally within the airport boundaries ard by at least
300 feet horizontally after passing beyoud the boundaries., In determining
the allewable deviation of the flight path in order tc avoid obstacles by
gt least ihe distances prescribed, it shall be assumed that the airplane
is not banksd before reaching a height of 50 feet as shown by the taxewoff
path data in the Ajrplane Flight Mamnal, and thab a meximum bank there-
after does not exnceed 15 degrees, The take-off path considered shell be
for the elevation of the airport, the effective runway gradient, and for
the amblent temperature and wind component existing at the time of take-
offs (See §§ 4T.123 (b) and LT.743 (P)e)

h0T083‘ En route limitationec,

(a) One enzine insperative. No airplane shall be taken 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 Fiight ifanual, will
permit compliance with either subparagraph (1) or subpsragraph (2} of
this paragraph at all points along the route. The net flight path used
shall be for the ambient temperatures anticipated alomg the route, (See
8§ LT.123 (b) and LTa7h3 (b).)

1) The slope of the net flight path shall be positive
at an altitude of at least 1,000 feet above all terrain and cobstructions
along the route within 5 miles on either side of the intended tracl.

{2} The net flight path shall be such as to permit the
airplane to conbinue Ilight from the crulsing altitude to an alternate
airport where a landing can be made in accordance witn the provisicns of
3 LOT.BL (L), the nat flight path clearing vertically by at least 2,000
feet all terrain and obstructions along the roube within 5 miles on either
side of the intended tr-sk. The provisions of subdivisions (i) through
(viil) of this subparagraph shall apply.

(i) The engine shall be assumed to fail at the most
critical voint along the route.

(ii) The airplane shall be assumed to pass over bthe
critical obstruction following engine failure at a point no closer to the
eritical obstruction than tne nearest apvroved radio navigaticnsl fix,
except that the Administrator may avthorize a procedure established on a
different basis where adeqguate operational safeguards are found to exisbe

{iii) The net flight path shall have a positive slope
at 1,500 feet above the airport used as the alternate.
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{(iv) An approved method shall Le used to ascoundt fov
wincs which wouid otherwise adversely aifect the fiight pathe

(v} Tuel jettisouing shall be permitted if the
Tthet the operator bas an adequate training prograr,
proper inctrretions are ziven o the flight crew, and all other prew
camvions are tallen to insure a safe proceGure.

sdminastrator finds

. (vi) %he alieruate airpgort shall be specified in the
dispatel release and shali meet the prescrived weather minimez.

(vii) The consumption ¢f Juel and cil afber the engine
becames inovarative snall be that -mich is accounted for in the net flight
peth data shown ir the Airplane Flight Minuale

(b} Two engires incperative. WNo airplane shall be flowm ajong
an intendzq route except ir ccmtliance with either subparagraph (1) or
subparagrarh (2) ¢f this paragraph,

(1) Yo place 2long the intended track shall be more than
90 minutes awsy from =n airnart at vhich a lending can be made in accord-
ange with the provisions of § LOT.8L (t), assuming all engines to be
operabting at craising pewer,

(2} Ho airplane shall be teken off 2t a weight In exaess
of that which, aceording to the two-engine-inoperztive en route net
flight path data shown in the Airplane Flight ilenual, will permit the
airoiane to cortimie Ziiznt irom the point where two engines ave ass'med
to fail simuluenecusly to an zirport where a landing can be made ‘n
accordance with the provisions of § LCT,8, fo), the net flight rath having
a positive slere av an alititude of at least 1,00C feet above all terrain
ard cbsurucitions along the route within 5 riles on either sice of the
intendad traczi o a: an altitvde of 2,000 fest, whichaver is higher, The
net f1ight path ccasidered sheli be for the amblient temperaturss antici=-
pated aloag the route, The provisions of suudivisions (i) througn (iii)
ci this subparsgrapn shall apply. (See §5 LTe123 (b) and hT. 743 (b))

(1) The two engines shall be assumed to fail at the
1o53 criticel polinit a2lorz the routec

{ii)} The airplanels waight at the poiri vhere the
two engines are csstmed To 211 shall be considered to be not less then
th2t which would include suifficient fuel to mroceed to the airvcrt and
t0 arrive ithare zt an altitude of at ieas’t 1,500 feet directly over the
landing area and thereafter to fiy for 15 mirutes at cruise power and/or
thrust,

{iii) The consumption of fuel and oil after the engines
become inorerztive snail be that wrica is accounted for in the rnet flight
path data shown in the &lrplare Flight Marual,
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LOT.8L  landing limitations,

(2} Airport of dastinabions No airplane shall be taken off at
a Weight in execess of that which, in accordance with the landing distances
shown in the Airplane Flight Manual for the elevation of the alrport of
intended destination and fer the wind conditions anticipated there at the
time of landing, would permit the airplane to be broughv to rest at the
alrport of intended destination within 60 percent of the effective length
of the ruaway from & point 50 feeb directly above the intersechtion of the
obstruction clearance plane 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 destinabion. Come
plience shall be shoun with the conditions of subparagraphs (1) and (2)
of this paragraph. (See §§ 4T.123 (b) and 4P.7h3 (b).)

(1) It shall be assumed that the airplane is landed on
the most favorabls runway and direction in still airv,

{2) It shall be agsumed that the airplane is landad on
the most suitakle runway considering the probable wind velosity and
direction and taking due account of the ground handling characteristics
of the airplane and of other conditions (i.e., landing aids, terrain, ete.).
If full compliance with the provisions of this subparagraph is not shown,
the airplane mnay be taken off if an alternate airport is designated which
permits compliance with paragraph (b) of this section,

{b) AMternate airport.. No airport shall be designated 2s an
alternate airport in a dispatch release unless the sirplane at the weight
anticipated at the time of arrival et such airport can comply with the
provisions of pavagrazn (a) of this section, provided that the airplane
can be brought to rest within 70 percent of the sffective length of the
PUNWEY,

ko In lieu of § L3411 of Part 43 of the Civil Air Regulations, the
following shall be applicatle:

43T.11 Transport cabegory airplane weight limitations. The pers-
formence data in the Airplane Fiight Manual shall be applied in determining
compiiance with the following provisions:

o (a) No airplane shall be taken off at a weight which exceeds
thd take-off weight specifisd in the Airplane Flight Manual for the
elevation of the airpert and for the ambient temperature existing at the
time of the take-off. (See §§ LT.123 (a) (1) and LT.743 {a).) '
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() To zirplane shall be taken off ab 2 weight such that,
ellowing for normel consumpiion of fuel and ¢i} in flight to the airport
of destination ard to the alternave airperts, the weighb on arrival wili
excesd the lardinz weight specified in the airplane Flight Manwal for
the elevation of each of ias airpnrts involved and for the ampient tempera-
Tures eacicipaced ob the time of landanz. (Sze §5 4T.122 {(a) (2} and
)-(-T-'n&} (a}c)

(z) ko airplane shall be teken off ot a weight which exceeds
the waight shoim in the Airplane Fiight lianual to correspond with tae
minimum dissences required for take-off, These distances shall cerrespond
with we elevation of the airport, the runsay tc be used; the effccilve
runway gradiert, and the amoient temperature and wind component existing
at the time of take-oif, (See ¥§ LT.223 (2) (3} and LT.743 (a).) If the
tale-oif distance ircludes a clearway as defined in Item 5 of this regu~
lation, the ta2xe-oif distance shall not include a clezarwesy &istance
greater than one-n-li of the take-off run.

(d) uo airplane shall be operated outside the operationsl
limits svecified in the Airplene Might Hanual. {See §§ 4T.123 {a) (&)

5. The following definitions shall applys
DEFINITIONS

Clearway. & clezrway is an area beyond the airpert runway not less
vhan 300 feeb ou ~lther side ¢f tne extended center line of the ruaway,
at an elevation ro higher than the elevation at the end of the runvay,

clear of all fixed obstacles, and under the contrel of the airpors
authorities,

(S8ec. 205 (a), 52 Steb. 26l3 L9 U.S.0. 425 {(a). Interpret or apply
secss 601, 603, 604, 32 Stat. 1007, 1009, 1010, as amended; 49 ©.9.0. 551,
553, 55}

By the Civil Aeronautics Board:
/s{ John B, Russzll

John B, Hussell
dcting Secreuary

(=EAL)
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