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AR CARRIER CERTIFICATION AND
OPERATIGN RULES

PART 41—CERTIFICATON AND GPER-
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CARRIER OPERATIONS OQUTSIRE
THE CONTINENTAL LIMITS OF THE
UNITED STATES

PART 42—IRREGULAR AIR CARRIER
AND OFF-ROUTE RULES

PART 43—GENERAL OPERATION
RULES

Special Civil Air Reguiation; Turbine-
Powered Transport Category Aire
planes of Current Design

Special Clivil Alr Regulatlon Ko, SR~
422, eifective Augzust 27, 1957, prescribes
requirements applicable to the type
certification and operation of furbine-,
powered transpoit ¢atezory alrplanes for:
which a type certificate s lssucd sffer
Augzust 87, 1857, Speclal Clvil Air Heg-

!
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UNITED STATES OF AMERICA
FEDERAL AVIATION AGENCY
WASHINGTCW, D. C.

Clution N 2R-4224, cflective July 2,
1958, included substantive changes to
SR-122 and was made applicable to all
furbine-powered fransport category air-
planes for which a type ceriificate is
{ssuegd after Scptember 30, 1936,

This Special Civil Air Regulation
makes further changes to the alrworlht-
ness rules for turblne-powered transport
category afrplanes to be applicable to all
such airplanes for which a type certifi-
cate is issued aller August 29, 1959,
These changes were proposed in Draft
Release No, 5B-1C (24 F.R. 128) by the
Civil Aeronautics Board in connection
with the 1958 Annual Alrworthiness Re-
view,
baen adopied afier careful consideration
of zll the diseussions and comment re-
¢eived thereon.

Substzntive and mlnar changes have
been made to the provisions of SR-4224.
For easze in ideutification they are listed
as follows:

=g} S.abstentive changes: Ingrodic—

tovy pavagraphs; 47T.114(b), (¢}, (d),

te), and (fY; 4T.115(d); 4T.117a(h};
4T 120¢a) (3), (b}, and (d); 40T.81(c);
431.11(c}; and item 5 (a) and (b}.

{b) Minor changes; ilem 2; 4T.112
Ctitley, (WY (1), (e}, {d), and {e); 4T.113
(h); 4T.116(12{4); 4F.11%Cb} (1} and
2y, 4T.120¢a); 4T.121; 4T.122(d);
4T.123(a); 407.82; and 40T.83.

Pertinent background inforination io
this regulation is contalned in the pre-
amhbies to SR-422 and SR-422A. Fol-
lowing is & discussion of important issues
relevant to the changed provisions con-
tained herein,

One of the most important changes
being inlroduced concerns the rotation
specd Vi of the airplane during tokcoff
(4T.i14). Experience gained n the
certification of airplanes under the pro-
visions of SR-422 and SR-422A indicates
that relating Ve to the stall =peed i3 not
essential and might unduly penaiize gic-
planes with superior Aying qualities. Xt
has been found that the primary limita-
tlons on Va should be in terms of a
margin belween the aciusl Hfi-off speeds
Vreor and the minimum unsilck apeed

‘The amendments herein have .

/s

Regulation No. SR-422B
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Effective: July 9, 1959
Isgued: July ¢, 1959

Vur at which the alrplane ¢an proceed
safcly with the takecfl. “The provisions
contained herein require that Ve spegds
be established to be applicable to fakeoD's
with one enging Inoperative as well as
with all englnes operating. The Vv
spa2eds can be established from free alr
data provided that the ¢ata nre verlified
by ground takeoff fests. Cortaln safe-
suards are included in ¢onjunction with
the establishment of Vr speeds to ensure
that takeoffs in service can be made with
consistent safety.

A change Is being introduced to the
provision in 4T.117a(b) concerning the
manner {n which the net takeof flight
path is obtained. In accordance with
this provision as contained in SR-422A,
the net takeof flight path would have 2
negative slope throughout the accelera-
tion segment. Since this segment
usually represents level flight casily con-
trolled by reference to the normal flight
instruments, a sigaiflcant reductlon in
the flight patlys gradient would not be
expeeted. For these reasons, the provi-
slon is being changed fa permit an equiv~
alent reduction In acceleration in lieu
of a reduction in gradient.

Section £T.117a(b) is belpg amended
additionally by changing the value of
gradient margin in the net flight path
for two-engine airplanes from 1.0 per-
cent to 0.8 percent. The value for four-
engine gairplanes remains 1.0 percent.
Differentintion in gradient values in the
net flight path between two and four-
engine alrplanes js consistent with the.
differentiation In the ¢limb gradients for
the takeoff, en route, and approach
stazes of fiight. Statistical analysis sub-
staniiates the specific reduction of the
net {lizht path gradient to a value of 0.8
percent, Correlatively, a re-evaluaticn
of the climb gradients for twin-engine
sirplanes In the second secment tekeof
and in the approach climb indicates that

. the respective values should be 2.4 per-

cent and 2.1 percent, and these changes

are belng made in 47.12¢ (b} snd ().
A change Is Introduced in the condl-

tions prescribed for mieeting tho climb



grodient In the ficst scgment takeol
clmb ¢4T.120{a)), by chanring the Interested persons have been afforded by the Admitolstrator to be compatible with

specd Wz to the speed Vior. The Intent an opportunity to participate In the mnak- opcrating proceduras required fo accordapro

h N ! R. with paragraph (c) of thia section.
of this requirement is 1o use the speed ing of this regulation (24 F.R. 128), and (¢} In determining tho accelerate-

et which the atvplane lifig off the ground, ~ duc consideration has been glven 10 8l gigvoncon takeom fight paths, takeof dise
In 814232 this epced wes considered to  relevant matler presented. tances, and landing distances, changes in
be Va; however, In 3R-422A and in this This regulation docs not require com~ 444 nirplene’s configuration &nd apeed, and

requiation the specd Va is & hisher speed pllance untll after August 29, 1959] in the power end/otr thrust shall be In ac-
which Is renched ot the end of the take- however, since apilicants for o type cer-  cordanen with procedures eatablished by the
off distance and no longer reflects sthd tificate for turbine-powered transport sapplicant for thé operatlon of the atrpiane
conditlons pertinent to the first segment category airplanes may elect to ghow 1n Bervics, except as otherwise prescribed,

. mplign is regUinti Io addiilon, procedures shall be established
¢limb. In maoking this change consist compliance with this regulation before Sor tho execution of balked Iandings sud

ont with relevaub changes in &i-4224  ihat gf‘i"' It 15 belng made elfeotlve o0 annrancnce aeaveinted with the core
and in this regulation, no consideration _ imumnedistely, ditlons prescribed in §4§ 4T.119 and 4T.120(d),
hns boen given to the appropristeness of In considcration of the forazoing, the respectlvely. All proceduren shnll comply
the minimum climb gradient valucs 3 following Special Civil Alr Regulation fs with the provisiona of subparsgraphs (3)
presoribed for the first gegment climb. htreby promulpated to become effective through (3) of this 'paragraph.

. imoedlziely: (1) The Admlaisirator shali find that the
Ehese are sublect Lo alieration if Tesulis ey procedures can be consisiently ececuted In

of furiher studies g0 indicate. = Contrary provisions of the Clvll Abr Begu- |gzerviee by crews of sverngs o)
"y h A - rogn sxitl,
There is being intredueed 1o tH)s rezu- latlone notwithstandibg, sll furblne-powered () Thye procedires ch ,ff, not Involve mathe
Intion: the coacept of “gtopways,” the trandport category alrplanes for wilch 4 type ods oFf tho uso of devices whleh bpvo pot

definition of widch is contoined in ftem ceitifento L desued after sugust 28, 1939, (Leen proven to be cafe and reliablo.
5(b). Stopways have been used outside ) ShAil comply with the fallowing require= [ (3) Altowance ghall be made for such time
the United States in mectlng the accelcr-% thents. Appllesnts for & type cerilieato Iof © guagy 1o the executlon of the procedurcs as

: " a8 turbloe-powcred transport cotegory afr- N
atc-stop dislances In case of aborted R piafy may elect nnd sre suthorized to moet ook or SOPIORNPLY expected 1o ocour durlng

lakeolfs. They are eonsidered to result ¢ ing zeguirements of thias Speclel CIviE Alr
: £1.112 Stelif el i H
in moce prueticnd operations. In order Reguletion prior to August 29, 1658, 1o which  4ppeds, {M-T]::_g a.i::cd lelg?l“gtemﬁ‘f;a
to enswre that they cen be wsed without cace however, ell of the following provlslons  coiiprated stelling speed, or the mintmum
detrimental eXecis.on safely, a provision must ba gompiled wlth, ateady Olght specd =t which the alrplans is
13 being included In 4T 115(d} requiring 1. The provislons of Part 4b of the Civll controllable, In knots, with:
taking Into account the surface charace ;ﬁﬁ‘;ﬁ:‘f&°§;@:§“ﬁg&f§ :2; Sﬂi% ‘;‘f iﬁ‘; () Zero thrust at the stalllng Epeed, or
i the stopwavs be used in €r . . ongines idling and throttles closed i it 1o
Eonntialing the acssierste-tion dianges  Broyiions of ol subsequent amendineots 10 shown that tho resultant thrust bas o
g > . T Tus * . reciable effect on the stalll BDeOd;
in the Alrplane Flight Manual. a3 tho Adminlstrator finds nececsary to en- up(pz) If spplicables, propcfler p’ffmpfomm
In conjunciion with the introduction guro that the level of Eafety of turbine= yn the positicn mecessary for compllanca with
of stopways, there are changes being powered alrplanes 18 equivalent fo that gen=  guppaiagraph (1) of this paragraph; thas
made in the cefinifion of a "clearway" erally latended by Purt 4b. afrplane in all other respects (Baps, loading
flem $(0)), One of the chenzos oo B Ju Mo o 4210 v shagn, g o) Loy punoir Sondiureied
cify that a clearway begins at the A5, . e 3 corresponding’ that {n connestiion with
gg% Oiythe runway Whetlfer ofnot a stop- Reopulations, the followling shall be appll~  which V, 1a belng used;

o - gable; (3) The welght of the alrplane equsel
gftey is t:naén.l;.,l gl._znsglc aﬁt ;.23 °§i‘§§e‘§?§sn%§"é PERFORMANCE the welght in conmection with which. ¥,
4TI110 Cenerel. (o) Tho performance of Deinf used to determine compliance with

clearway o texms of & clenrwny plane particular requlrement;
aad permits this plane to have an up~  to° alrplene shall bo determined and sched-  ¥5 W o (onier of ernvite tn the moat une
- uled In accordance with, and sball meet the o4
ward slope of 125 porcent. In efect, mintma prescrlbed by, the provislons of I8votable position within the allowabls
- this change will allow, In some cases, use £§4T.110 through 47.123. The performanca IPPEC.
of clearways which would not bi sllowed limitations, informatlon; and other data shail (b} The stall epeed defined in this section

under the dellpition in SR-422A because be glven in accordance with § 4T.743, ﬂ*;ﬂ“ be the mlolmum speed obtalned in
of relatively small obstacles or slightly (1) Unless otherwlso specifically pre- Eh%mmtggéi "“nfd‘-‘cgad In Mr‘::fdiﬁﬂw dm;h
sloping terraln, (See also 40T.81(c) and acribed, the performance ahall gorrespond of “1:’15 pnm;a‘;mﬂu paragraphs (1) and (2)
43T.11(c).} with amblent atmospherle condltlons sod (1} With the airplane trimmed for straight

- gtill nir. Huwmldity shall be necounted for oa
There ar¢ also Included in this regula sprclfled in paragraph {¢) of thia zectlon.

tlon & number of minor, editorial, or but oot less than 1.2 V, nor greater than
icping G, o SO OF - ie) e pertormance s amected by englog T4 e Teom - specd mamdessy sbons
. .Draft Release No. 58-1C Included s tive humidity of 80 percent at and bolow the “9:11:118 speed to ensure steady l:c:ndl-
proposal for expanding Iateral obsirole  standard temperntures and on 34 poreent ng  LLoos the elevator control eholl bs appiled

- - 6t 5 rate Buch thai the alrplane speed reduc-
clearonces in the takeof Sight path. and ohore standued temperaturea plls 607 Po gon o0y not exceed 1 kmot per second.

Alght at & speed chosen by the epplicant,

Studles indicate that sgme expandlng Between these two temperatures the relatlva 2y Durlng the test prescribed in aub
lateral clearances are necessary oT humiaity shall vary linesriy. . g'nip!:l ) ofst.his pnmg’;aph. the n:lssht Ehar-
ealety In operationis with =1 turbine- (d} Ths performance ahall correspond  goparistics provisions of § 4b,160 of Part 4b

P . - - withh the propulslve thrust avallabls under
powered pirplanes. I appears, there the parlicular amblent stmoapheric contis onene o o ALF Regulations shall bs cozaplled

fore, that an appropriade rule should be Ny

e appiicenis ey omly i mplupes  Hlong to purteutse Mgt condition, and the (3} e minimum control spesd Ve,
certificated ln aceordance with this reg- ot this sectlon. ‘Tné mvalisble propulsive Eﬂ;%:gub{;wﬂ zl;l;peed. shoilé boideter-
wiation, but also to those cerdlflented in thrust shall correspond with englhe power parsgraph :g thifo whenm:;: 1:;_‘1:,1;:11 e]; t;_j_';
accordance with BR~422 and SR—422A. and/or -thrust not execedipg the approved g sudcenly mads Iil.lupn:rntivc o ihat E;E‘e-:l
Accordingly, no change is being made In. power andjor thrust less the Iustadlnblonsl g 43 possible. 1o recover control of tho alr-
this regulation to the lateral dustacle  10%s0s mnd less the power and/or equivalont  piupn with the englne still Inoparstive and
clearance provislons, instead, o Notice of  [orust absorbed by the acccesories and serve g4 mgintain it in stralght fight ot that speed,

? . ites approprlate to the prrileular amblent
Proposed Rule Making is now being pre- “mmggcrﬁ, conditions fna the pacticular CioBCT With Zero yuw or, ot the option of the

licant, with &n sanbgle of babnk not In
pared to amend SR-422, BR-4224, and Blght condition. app

this regulation, to ‘require expanding AT.A11  Airplane comfiguration, apeed, ﬁce‘e}s ‘2: ug: degrees. Ve shall not exceed
lateral obstacle clearances for al air- power, and/or thrust; genefal, (a) ‘The alt- “)‘ Englnes operating st the ma: -
planes certificated thereunder. plane configuration {eotting of wing and gegliable takeod tl and/or Pdw““m: i

This 8pecial Civil Afr Regulation isnob cnwl‘ﬂapa- ﬂh"bﬂke.ﬂ- landing gear, propete (2) Maximum sea level tekeof welght ot
'intended to compromlse the sguthority ler, etc.), denoted respectivoly na the takeoll, guch lesser welght as might be necessiry to
‘of the Administrator under §4b.10 to :;‘m?“g ﬁf‘ﬁ&ﬂ{eiﬁi 131;61&28 conﬂﬁ—m; demdnstrate V.,

. applican Theat -
impose such speclal condifions 88 8T8  syeant po .otherwiso preseribed. oﬂ(séonﬂ;ur;&l;f 001?_531;;1:1?“??;21 :;ﬁ

found nececssery in any particular case {0) It ahill bo sccaptable to make the path after tho nirplune bocomies alrborm.,
to evold unsafe design features and  sirplano confgurktions verlable with welght, - except thot the landing gear 1g rotracted:
ot.her_wl.se to ensure equivelent safety. altitudo,and temperecurs, o cn extont found {4) The alrplany-‘immed for takeoll,
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{5} The airplane aitborne ang the ground
effect nepligible:

(@) The center of gravily In the most un-
7 whle pusitlon;

In demonsivating the mlnimum speed
specliled in parngrepn (¢ aof ibhin sc¢tion,
the rudder foree pesjulred to mmaintaln coa-
trol shatl not excerd 180 pounds and it sball
not be pecessary to reducs the powcer and/or
thrust of the gperative engiue(s}.

(e} Durlng recovery frem the mancuyer
gpeclfied In paragreph (2} of this sectlon, the
pirplnmie sball nod assume Aty donperous
attitude, nor shall I8 require excepilonal
Biill, strength, or alorinezs on the pnrt of
the pitot to prevent a change of heading
in excess of 20 degrees before recovery is
coteplote.

4T.113 Takeaft; gragrel. fa} The takeol
dets In §§4T. 114 through 4T.3i7 sball be
determtned under the cenditions of aub-
parsgraphs {1} and (2) ol this paragraph.

{1} At =1l welghts, cltitudes, and emblent
temperatures, within the operational llmits
eetablished by Lae npplfeant for tive alrpisue,

{21 Ia the confpguration for texeod (see
§4T.111),

{b} Takeoff data shall be based on o
grnooth, dry, hard-surfaced ruaway and shall
Pe determined in such a manner thal fepro-
duction of the performance gocs natb rergulic
erceptlonsl skill or alertness oo bhe poark of
tha piot. In the ¢ase of senplanes or fond
planes, the takeold surfnte anali be smooth
water, while {or uklplane 1t sholl bo smooth,
dry snow. In addition, the taheed data ghall
Includo operatioral correntlon faclors In ac-
cordlance with subparnsraps (1) and (2) of
thiz parasragn lor wind and for tunowony
gradlents, within the opwrationsl Umits ess
tablished By the applicant for the alrplane,

(1) Nat more than 50 poreent of noguital
wind cowmpnnents along thoe takeof path
cppasite £ tho direction of takeod, and oot
{ess than 150 percont ol nominal wind coom-
" ents aiong the takeot path In the dirce-

of takeoll,

&} Effecilve runway gradlents.

4T.114 Tskeafl spreds. {a) The critleals
engine-failure spead ¥y, In terins of call-
tratec aly speed, sinil de selestod by the
applleant, Dyt shilt Dot be less than the
minlmum specd ab which codiroliablilis by
primiey asrotdynamle cantrols alone Is deme
onstrated during the takeol run to Le sdes
guate to parmilc peoceedling sulely with the
tokeod using average pdloting skidl, when the
crlibeal engine bs suddaenly made 1noporative.

(&) The munlmunt laknroD salety speed
Vamin: In terms of ealibrated air spocd, shail
not e less than: oy - B

(1} 1.2 ¥, for two.engine propeliersdriven
alrpinnes and for nirplanins w}thout propoetlers
whith have no provlslsns far oblatning a
Algnlficant reduction I the one-anphug-

inoperative power-on stalling speetli. {loteds

(2) 115 ¥, for propeiler-sirtemil alrpinnes
having morn than twe-mhdines and for afr-
Jlanes withowut propellera which have provi-
Blobg for obtaluing & sigatfesnt reduction
in  the one-ctiglne-tnapcrallye  power-on
stallng speed;

(3) Li0 tlmes the minimum ¢ontrol speed

V}’C'
{e} The takeeoll sufely speed Vi In terma of
calibrated alr speed, shall bo nelected by the
applicant ko ms tn periokk ths gracdlent of
climb requleed i § ¢T.020¢0) . bat 18 shel?
not he lens than:

(1) ‘Thespeed Vy oy,

(2) The rotation ppued ¥ (sco paragraph
{2} of thla secticn} plus the Increment in
speed attalned prlor.to teaching a helght of
36 fget above tho takesd surface I com-
pilance with J4T.ii8(e}.

{d} The minimum unstick speed Vay, in
termng of cnlibrated olr specd, shell Le the
® “ad ut and fbove wileh the plrplana can

1ade to Mt off the ground end to tan-
~0 the takeol withoub displeying eny
bneardous ohaeneterlatics, Wy p spezds sholt

e geiccted by the applicnnt for the all-

engincs-operating and the eng-gnginc-Inop-
erative eonditions, 1i elnll Be ecorplable
to establish thn Vg specds from free alr
data: Provided, That these data are verlfied
by ground {akeod tests,

Notg: In cerbaln cases, ground takeoff tests
might Involve some takeofls st the Vxyp
speeds.

{e} Tha rotatlon speed Vg, in terma of
ealibrated nlr speed, ehall be selected by the
anplicant in compliance with the conditlons
of subparagraphs (1) through {4} of this
parographt.

{1} The Vp speed pnall 1ot ba leeg than!

(1} Thespeed Vi

(11) A speed equal to 105 percent of Viye?

{11} A gpeed which permits the attain-
ment of the specd ¥y prier to reaching a
hetght of 35 fect above the taxeol surface os
Getermined in accordapce with §4T.116{e);

{iv) A spced which, if the airplane is
rotated at its maxtidum practleable rate,
w1l result in 8 HEt-F speed Vyogp (Sce para=
meaph [I} of this scetlun} wnot less than
110 percent of Vi In the all-engines-opers
atlng condlitlon nor less than 105 percent o
Vary I the one-enrive-lnoperative condition,

(2} For any given set of conditions
{welght, confguration, temperature, ete.), a
sipgle value of Vp érecd obtalned 1o accord~
aoce wlih this paszgraph shall be used la
showing compllance with both the one-
engine-inoperative and the all-cngloes-opers
ating tokeol provisions,

{3) Itshall be shown that the one-4ngine-
inonepative tukeotl distance debferminéd with
a rotatlon Epecd 5 Rnots Jess than the Vg
apced established In accordance with sub-
paragraphs (1} and (2) of thls patagraph
daes not excecd the corresponding ongp-en-
gine-inoperativa takcofl distance determined
with the established Vg sperd. The deter-
minetlon of the takesff distances shall he
In accordance with §<T.117{a) {1}.

(4) It shall e demonsireted that tonson-
thly expected varisilons In seevice fram the
takcof procedurés established by the appli-
cant for the opcration of the alrplane (sce
§4T.111(¢ ) {ogm, over-rotntion of the alr-
plane, out of trim conditions ), will not result
o unsafe Hight choracteristles nar in marked
Increases in the scheduivd takeafl GlELanocs
estabitshed In nccordance with § 4T.117{a),

(£} The Wi-off spoed Vegp, In terms of
colibrated alr specd, ghall be the speed ot
which the afrpinne firrt becomes altborne.

47416 Acceinrgic-stop distaree, (aj
The accelerate-stop distance shall ba Lhe sum
of the following:

(1} The distanca refulred to nccelerate
the utcplane from e standging start to the
spoed ¥y

§2) Asruring the critienl engine to fafl
at the speed ¥y, the diztntice requtireq to
bring the alrplane to A ful) stop frem the
polnt corresponding with the speed V.

() In nddition to, or tn Meu of, wheel
brakes, the tse of gther braking means shall
be neetptable In determining the nccelerate-
slop distance, provided that such broking
meansa shall have bern praven to be eafe and
reliabie, thet he mnnarr of thelr employ=-
ment 18 such Lhat conslstent results can be
expected In sorvice, mnd that excepilonal
skill |z not requlred to contcal tlie airpane.

{cy- Tine landing pend shall remaln ex-
tended throughout the sccelerate-gton dla-
tance, '

(2} It the accclorate-stop distanee s in-
tended to include a slopway with surfnco
chiaracteristlos subatenilaty different from
those of h smuoth hard-surfaced runway, the
takeolt daia ghall Include oporatione! eor-
rectlon factors for the actelerate-stop dlse
tance to account for the partlculnr swrfnce
characteriatics of the slopway and the varine-
tlona in euch characteristica with seasonal
weather conditlons (Lo, tsmperature, trin,

snow, fce, etc.), within the operational limits
eetabilshed by the applicant,

4TA16 Taokeof path, Thae tekeofl Dot
shall be considered to extend @pm the stand-
ing start to & point in the tikeoll where &
height of 1,500 fcet above the takeofl surface
is,reached or to a polnt in the takeolX where
the transition from the takeof? to the en
route configuration is completed and a epeed
1% reached et which compliance wlith § 475120
(e) 1s shown, whichever point is at a higher
altitude. The conditlons of paragraphbe (a)
through (1) of this sectieon shall apply in
determining the takeoff path.

{8} Thec wikeoll paih sbail be based upon
procedures prestrlved jn socordanca with
§4T.111(2).

{b) The airplane shall be accelerated on
the ground to the speed V) a8t which polnt
the eritical engine ghall be made Inoperative
and shail remaln ineperative durlng the rew
mainger of the takeafl. Subszquwent o at-
taluing &peed Vy, . the slrplane shall bo
accelerated to specd Vg durlop which time it
shall be permlisslble 1o initiate ralsing the
nose gear off the ground at & speed not jess
than the rotation cpeed Vg,

{c) Landing gear reiractlon ehall nof be
initiated until Ehe plrplane bacomes slrorne,

{€} The slope of the alrborne portion ot
the takeoft path shall be pasitive at all pointa.

{e} Thne alrplane shall attain the speed V3
prior to reaching u helght of 35 fect above
the takcol.surface and sholl continue at a
ppeed a5 close 85 practical te, bul net less
than, ¥; until a beight of 400 feet above the
takeoll surface I8 reached.

(f) Exccpt for gear retraction and pro-
polier feathering, the alrplane configuration
ghall not be changed before teaching a helght
af 460 feet above the takeof puriace.

{g) At all polnts along the takeofl path
starting st the polut where the airplane first
reaches o helght of 400 feet above the takeod
surface, the avallable gradient of climb shall
not be Jess than 1.2 percent for two-englne,
alvplanca, knd 1.7 percent for four-engine .
atrpl:tneQ £ 5 L Lot SO en o Degtons

{h) The takeoll path shall be determined
elther by a continugus demonstrated takeoff,
or aliernatively, by synthesiziug from seg-
mentsg the complete takeofl path,

{1} If the takeolf path Is determined by
the gegmental miethod, the provisions of
subparagraphs [1} through {4) of this para-
graph shall be specifieally applienble,

(1} Tue segments of o scpgmental takeof!
path shall be clearly defined and shall be
related to the distinet changes 1o the con-
flpuration af the alrplane. ih power and/or
thirust, abd In EpRed. .

{2) Thc welght of the sirplane, the con.
figuration, and the power and/or thrust shall
be consinnt througihout each segment and
shall carrespond with the most ¢ritical con-
dition prevalling in the particular tepgment.

{% The eepmental dight path shell be
based on the alrplone’s performance without
ground effect.

(4} Segmental takeof path data shall be
checked by contlnulous demonstrated takes
offs up to the point where the alrplpne's
performanee ia out of ground eJect and the
sirplane's speed Is stabllized, to ensure thag
the segmental path §s conservative relativg
to the continuous path,

Nare: The sirplanc uguaily ls eonsldereq
out of ground effect when 14 reaches a helght
abova the ground equal to the alrplanc's
wing span,

AT.317  Takeoff distence and takdef run,

{8} Takecof distance. Theo takeofl alsiunve
shall be the greater of the distances estab-
lished in accordance with subparagraphs (1)
and (2} of this parageaph.
« (13 The horizontal distence along the
takenfl poth Irom the afart of the taikeofl to
the point whera the alrplone attelne & helght
aof 35 feet abave the takeoff surface, as deter-
minty o accordonca with § 4T.116.

: 3
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(2} A dlstance cqunl to 115 percent of th
horlzontal distance along the takeol path)
with gll englnes operating, from the start of
the takeoff to the polnt where the alrplane
attalns o height of 35 feet above the takeo
surface, ns delermined by a procedure con
sistennt with that established in accordanca
with § 4T.11§,

(b) Talcof run. If the takeofl dlstanca
le intended to lnelude o clearwny (sce dboem
b of this regulatlon), the takeoff run shall
be determiined and shall be the greater of
the distances established In aceordapce with
subparagraphs (1) and {2) of this paragraph,

{1) The horlcontal dlotabed alonf theo
tikeofl path from the stars of the tpkeo!T to
o point cquldistant Lebween the polng where
the speed Vigr 18 reached and the polnt
WOOTe the birplane atialns & nelgnt of 35 leet
ahove the tolkeoff surince, B3 determined in
mocordance with § 4T.116,

{2} A dlatance equnl to 115 pereent of tha
horizontal distance nlohg the taXendT patin,
with cll enginea operoting. {rém Lthe start of
the takeoff to a pelnt cquidlstant betwern the
polnt whera the speed Ve te renched and
the palnt whecae the aleplano attains o nelglht
of 35 tcet nhove the Loken!l suriace, as deters
mined by a procedure conslstent with thaé
established tn accordance with § 471118,

4T, 117~ Takeofl Right path. {a} ‘The
takeof fight path ehall be consldered to
begin nt o helght of 35 feet above the takeolfl
surface at the end of the takeof disinnce a5
determined In accordance with § 471.117(a).

{b) The net takeoff flight path data shall
be determined In such & manner that they

Arcpresent the alrplane’'s actual tnkeofl Alght
paths, determnined in accordance  wilh
4T.114 and with paragraph (a) of thls spc-
< tnn, reduced at each polat by a gradient of
“ tlimb equal to 0.8 percent for two-engine
nirplnnes;and equal to 1.0 percent for four-
eagne alrplanes. It shall be accepiabin to
in climb
grardient as an equlvalent reduction fn tho
girplane’'s acceleratlon along that portlon of
the actual takcoll Aight path where the plr-
plane s accelerated In level flight.

4T.118 Climb, general. Compllanoe shall
be shown with the climb requircmenta of
§§ 4T.119 and 4T.120 at all welghls, albltudes,
and amblent temperatures, within the opera=
tonal limlts estahlished by the applicant for
the alrpirne.  The olrplane's center of
Erovity shall bz lm the most unfavornbile
positlon correspondlap with the applicuabie
condlguretion,

4T.119 Al-engine.operating landing
clim¥, In the landlng <enfiguraticn ths
steady gradiont of cilmb shsll Dok be leay
then 32 pereent, with:

{8} All engines operating &b tho power
andfor thrust which cro avallabie 3 seconde
after loltlation of movement of the poaer
and/or thrust controls from the minimuom
izt ldle to the takeoll positlon;

{b) A climb speed not in cxeess of 1.3 V.

4T.120 Onc-engine-inopcrative climb. (o)
Takeof; landing gear extended. Inthe oritl-
cal takeoll configurntion existing nfong the
fight path between the points where the
airplane reaches the speed Vine and where
the landing gear 1s fully retracted, in agoord-
ance with § 4T.116 but without grouud effect,
the steady gradient of climb shall be positive
for two-engine alrplanes and shall not bo
lets thard 06 percent for four-ongine alr-

" plancs, with:

(1) The critical engine Ilnoperative, the
resioining engine(s) operating at the pveli-
able takeol power and/or thrust exlsting In
accordance with § 4T.116 at the time retrac-
tion of the eirplanc's landing gear is Initi-
gted, wuniess aubsequently a mora ¢ritlcal
power operallng conditlon exlats slong the
fitpht path prior to the point whore thé
ianding geer ls fully retracted;

~ {3} The welght cqual to tho airplane’s
weight existing in sccordabnce with § 41.118
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(3) The speed equal to the speed Vigp.

{b} Takeof; lunding gcar rotracted. In,
the takeol configuratlon cxisting ot tho
point ¢of the fiight path wherp the alrplane's
Ianding gear Is fully retracted, in accordance
with §4T.116 but wlihout ground tdect, the
steady pradient of climb ahail not be lesy
ercent for two-cupglno alrplenes
—Bric) 1ot Tess Ehail, 3.0 percent for four-engine

than 2.4

alrflanes, with: #1-

({1} The critlcal englne Inoperetlve, the
remalning engine(a) operating at the avall-
able Akeoll powor ebd/or thriat exlsting in
accordange with §4T.118 at tho time tho
Innding gear 1s fully rewrncted, unless pubse«

quently a more crlileal power operating con-
anion odsts along the Gight
polntl where o height of 40
takooill surfnce Is reasched;

fect above the

{2 The weolpht equai to the airplane’s
waleht existing in sccordance with §4T.116
ot the tlme the alrplane’s landing gear\\ls

fully retracked;

(3) Tho speed equal to the speed Vg,

{(¢) Final takeof]. In the en route con-
figurntion, the steady gradient of climb shall

ngt be tess than 1.2 percent for two-cngine
nirplenes, and not less than 1.7 petcent for
at the end of the

Tour-engine alrplanes,
takeglt path ng determined by § 4T.118, with;

(1} The critical englne inoperstive, the
romaining engine(s) operating at the avall-
oble maximum continuous power and/or

thrust;

{2y The weight equal to the alrplanes.)
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{c) Conditiony., In determining the ﬂight
paths prescribed in paragrapns () end {b)
of this sectlon, the conditlons of subpara-
grabiis (1) through (4) of this parar 4
sapli apply, .

{1} The alrplanea center of gravity soell
be In the most unfarorablo positlon,

{2} The critlenl ¢ngloe(s) shali be lnop-
crative, the remeinloz enginef{s) eperating at
tiie avellehla marimum eontinuons power
sndfor thruet,

{8} Meana for cottroliing the enpglne cool-
ing air suppiy ahajl be In the pasltion which
provides adequeto €o0ling in the hot-day
condltlon,

(4] Tho epeed phail be selacted by the ap-
plleant,

471122 Lending distance, ‘The Janding
distance shinll e the horizonta)l distance re-
qulred to land and to ¢ome to = complete
stop {to & speed of dpproximately 3 knots In
thn casc of scaplanes or Hoat planes) from &
point at a helght of 60 fect above the land-
ing surface, Landing diastances sheall be
determined for standard temperatures at all
welghts, aitltudes, and winds, within the
operatlongl limits ¢stabllahed by the appli-
cant for the airplane. The eonditions of
paragraphs (8} through (g} of thls sectlon
shuli apply.

{a) The airplane shall bs 1u the landing
conflguration, During the landing, changes
1o tho aplabe’s ¢onfiguration, In power
and/or thrust, and ln speed shall be In ac-
cordance with procedures estnblished by the
spplicant for the operatlon of the airplanc
in service, The proéedures shall comrply with

weight exlsting in accordance with § 4T.116 4 fhe provisionzof § 4T 111(sc).

at the end of the takeoff path. P
125 V,.

{d) Approach, In the approach configu

ration corresponding with the normmal alk-™-
engines-operating proccdure such ihat v,

related to thils configuratlon does not excerd
110 percent of the ¥V, vuiresponding with tha
related landing conflguratlon, tho steady gra-

(b} The landing shali be preceded by a

{3y Tho speed ergual to not less tthF teady gliding approach down to the 50-

oot helght with a crlibrated sir epeed of not

h3;11!35 than 1.3 V,.

(¢l Thelnndlng distance shal) be based on
g mnecoth, dey, hard-surfated ruoway, and
v 6081l ha determined it such B manner thet
treproduction docs hot rcqulre except™ 1

Maklli or alertnesy an the part of the pllot

dient of ¢limb shall not be'less tham 2.1 p_ithe case ol eeaplanes or flat plones, .o
percent for two-cngine alrplancsand not less. ylanding surface ahail be smooti water, while
than 2.7-pértent-for four-engine airpianes ;for skiplapes it ghotl be smeoth, dry show.
with: [ eed f° &oyn Flaen &0 % 53 tr Fmargedlaring landing, the aliplanc shall nob ex-
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1)

abhle takeofl power andsar tlhirust,

(2) The welght equal to the maximum

landing welgiht;

(3) Aclirabspeed established by the appli- |

cant In connectlon with normal landing

procedures, excepb that it shall not exceed A

15 V, (8ee §4T.011(c)).

47121 En raute flight paths. With the

airptane In the en route configuration, the
fiight paths prescribed In paragraphs {a) and’

{b} of this sectlon shall be determined nt all

he critlical engine ilnoperailve, the
remeining engine(s) operatlng at the avali-

hiblt excessive vertleal noceicratlon, a tend-
ency io bounece, ness gver, ground lodp, por-

“polse, or water Inap.
N (d) The landing distance data shall in-
gclude operatlonnl eorrcotlon factors for not

more thatt 50 percent of nominzl wind com-
ponents slong the Ianding path opposlie to
ha directlon of landing phd not less than
160 percent of nominal wlnd componentis
along the landitg path in the direction of

landing.
R (e) During landing, the operatlng pres-

“sures on the wheel braking system. sball not

welpghts, attitudes, and samblent tempera~, be In ¢xcess of thase approved by the manu-
tures, wlthin the operatlonal limits estab- . facturer of the byakes, and the wheel brakes

Ushed by the applicant for the alrplane,
({a) One engine inoperetive. The ohe-
englne-inoperative net flight path data ghall

" _shall not be uszed Lo such & manner o3 to pro-
é duce excesslve wenr of brakes and tlres.

(1} In additlon to, or in Jieu of, wheel

be determined In such a manner that theyd Prakes, the use of other braking means shall

represent the atrplane’s actual climb per-

be acceptable Im deteraining the landing

formance dimlnished by a grodlent of cllrab - distance, provided such braking mesns shall
eqjual to 1.1 percent for two-englne airplanes) have been Proven to be fafo snd rellable,

anii 1.6 perecent for four-engine alrplanes,
It shall be acceptable to Include in these
drta the varlatlon of the alrplane’s welght
along the flight path to take into account
the progressive consumptlon of fuel and ofl
by the operating engine(n). L

(b}. Two _engincs._ {noperativa ;"'_ For air-
planes with four engines, tha two-pnglne-
Inopérative net fight Pﬂ.tgn datn Bl ba

ermined rﬁsuc,h. a\" pee that they
gzp erent bﬁs idan &y !g:::tun.l imb per-
formance dlminished by_a gradient_of cllmab
equad to ©.5 percent, It shall be acceptanle
to In¢iude In thésg dota the verlatlon of the
airplang’s weight slong the rlght path to
taka Into account the progretsive conmimp-
tion of fuel and ofl by the eperating engines.

that the manner of their empiloyment ls such
that conslstont results cam be expected in
service, and that exceptional skitl {8 not re-
qulred to control the alrplane.

{g) If tha characteristics of o device (eg.,
the propellers) dependent upon the opera-
tlon pf any of the englnes neliceably Increass
the lending distanee when the landing 1s
mndo wlth the engine lnoperetive, the Jand-
inpg distance shall he determined With the
criticel engloe 1noperative unless the Admin-
{strator flode that tho wuse of eompensating
meens Wil result in & lending dlatacce not
*grenter then that ettained with afl englnes
operating.

4T.123 Limitationt and information,
Limitations, The parformance limltatlons &b
the pperation of tho arplane ehall be estab

srtte S ozas Lol [ pecoseP
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Hshed in accordance wlth subparagraph (1)
through (4) of thls paragraph. (Sce also
§4T.743.) :

*1} Takeof weights. The maximum take-

elghts shall be established at which com-
'« . #ce 15 shown with the generally appli-
cable provisions of thils regulation and with
the takeoll eclimb provislons pirescribed in
§4T.120 {a), {b), nud {c) for nltitudcs and
ambient temaperatures, wlthin the opera-
tionnl Ilmits of the airplane (sec¢ subparas
grapl {1) of thls paragraph),

{2} Landing weights. The maximum Iand-
Ing welghis shall bLe establlshed st which
compiinnce is shown with the generally ap-
plicable provisions of thla regulation and
with the landing and tokeoT eltindy provisions
presoribed 1o 55 &T.119 and 4T.120 for altl-
tudes and smblent temperptures, within tho
operational limits of the airplane (zee suh-
paragriph {4) of ihis paragraph),

{3) Avcclerate-stop distance, takeof dis«
tante, ard takeof runt. The minimum dis-
tances requlred for takeof shall be estab-
lished at which compliance 15 shown with
the pgencrally applicable provislons of tiils
regulation and with §§ $T.115 and ¢T.117(a)
and with 4T.117(b) 1f the takeo distanceds
intended to include a clearway, for welghts,
altitudes, teraperstures, wlnd components,
and runway gradients, within the.operational
Hinlts of the airplane (sce subparagrapn (4)
of this paragraph).

{4) Opcrational limits, The operational
Umits of the sirplane shall be established
by the applicant for all warfable factors re-
quired in showing compliance with this regua-
latlon (welght, altitude, temperature, etc.),
(Gee £94T.213 {a){1) wend (b), £T115(d).
47T.118, 4T.121, and 4T.122)

(b} Information. The performance infor-
matlon ¢t the operation of the nirplane shall
be scheduled in compliabice with the gen-
erally applicabla provisions of this fesgulation
and with £§4T.1i%a(b}. 4T.121, snd #7122
for weights, altitudes, temperatures, wind

“ponents, and runway gradients, as these

* be applicable, within the operational
s.inlts of the alrplana (see subparngraph
(a}{4) of this sccilon). In addition, the
performance information specified in suba
paragraphs (1) through (3) of thie para-
graph shall be determined by exiropolation
eand scheduled for the ranges of welghts be-
tween the maximum landing and maximum
takeod welghts establlshed in accordance
with subparagraphs (a) (1) and (a)(3) ot
this section. (Sece slso § 47.743.)

(1) Climb fn the landing configuratlon
{see § 4T.110);

(2) Climb in the approach conflgurat!
{8ec §4T.120{d)}; i & o

(3) Landlng distance (svo § 47.122),

AIRPLANE FLIGHT MANUAL

4T.743 Performance limdtations, informa-
tion, end other data,—(0) Limitations, The
eltplane’s perforuinnce iimitstlons shall be
given in accordance with §4T.123(n).

(b) Information, The performance fnfor-
matlon prescribed In § $T.123(h) for the
application of the operatlng rules of this
regulation shall be given together with de-
scriptlons of the condltions, nir speeds, ete,,
under which the data were determined.

(c) Procedures. Procedures established In
accordance with §4T.11i(c) shall be given
to tiie extent such procedures are related to
the limitations and fnformation set forth tn
sccordance wilth paragraphs (a} and (b} of
this sectlon. Such procedures, 1n the form
of guldance matcrlal, shal} be included with
the relevant llmitatlons or informatlun, as
applicable.

(d) Miscellaneous. An explanation shall
k¢ glven of slgnificant or unusunl filght or
E:'Dund. bendllog charccterlstics of the alp-
nlana,

. In lleu of §§40.70 through 40.¥8, 41.27
wufough 4136(d), and 4270 through 4383,
of Parts 40, 41, snd 43, respectlvoly, of the

Civil Alr Regulations, the Toidowlng shnll ba
applicable! .
QPERATING RuLEs

40T.80 Transporl calegory eirplanc oper-
ating limitations, (a) In operating any
passenger-carrying tronsport category ale-
plane certificated in eeccordance with the

arformance requlrements of this regulation,
the provisions of §§40TA0 through 40T.8%
shall be compliled with, urnless devintions
therefrom are epcclficaily authorlzed oy the
Administrator on the ground that the speclai
circumistances of & parilcular case make a
literal observance of the requirements unnec-
essary for safely,

{b} The performance data In the Aleplana
Flight Manunl shali be appiled In delermine-
ing compliance with the provislons of
§§ 40T.81 through 40T.84. Wherse condltlona
differ from those for which sprcifle Losls were
made, ¢ompllanece shall ke deicrmined by
approved interpolation or cctaputation af
the effects of changes In the speclile varlalles
i1 such interpolations or computatinos glve
results substantially equslllng 1o accuracy
the results of o direct test.

40T.81 Airplane's certificete [limilaiions,
(&) Noalrpiane shall be taken off at o weight
which exceeds the takeolf welght specifled kn
the Alrplane Flight Manual for the eleva-«
tion of the airport end for the amblent tem-
perature existing at the time ol the takeof.
{Sce §§4T.123(r) (1} and 4T.743(a}.)

(b} No airplene shali be token off .at a
weight such that, sllowing for normal con-
sumption of fuel and cll in Glght to the alr-
port of destination and ta tha alternate
atrports, the welght on orelval will gxgeed the
Innding welght speclfied In Lhan Alrplanc
Flight Manual for the

clevation of each of the alrporle Involved
and for the ambient teraperctured antlcl=
pated at the time of Ianding.  (Sea §§ 4T.123
(a){2) and 4T.7T43(a).)

(c) No alrplane shell be taken ol af 5
weight which exceeds the welght at whlch,
In accordahce with the minimum dlstancea
for takeoll scheduled In the Alrplance Filght
Manugl, complinnce with subporegraphs (1)
through (3) of thls parangreph is shovwm.
These dlstabees shall correspond with the
elevation of the alrport, the runway to be
used, the effectlve runway gradient, and the
amblent temperature and wind component
exlsting at the tlme of takeofl., (Sece §§ 47,123
(a) (3} and £T.743(a).} .

(1) The acceleraic-stop distance shall not
Lo greater than the length of thr runway
plus tha lengih of the stopway If present.

{2) The takeof distance ahall not be
greater than the length of the runway plus
tho length of the clearway If present. cacept
4+hnrt thae length of the clearway ehnll oot bo
grenter than one-half of the length of the
Tunway.

{3) The takeofl run snell not be grenter
than the length of the Tunway,

(d} Wo alrplane shalt be operated cutside
the operattonal llmits specifled in the Alr-
plane Flight Monusl, (See §§ 4T.123(a) (2]
and 4T.743(s).}

40T.82 Takeof] obstecle clegrance limita-
tions. No airplane shall be taken off at »
welght in excess of that shown in the Alr-
plane Flight Manusl to correspond with &
net takeoff flight path which cleare all ob-
stacles elther by nt least & hekght of 35 feet
vertically or by at least 200 feet horlzpatally
within the alrport boundazles and by at
least 300 feet norlzontially efter passing ba-
yond the boundaries., Ia determicing the
altoweblo deviation of the ncé takeodl Olght
path it order to favold qlsticles by af least
tha distances prescribed, 4 shall be assumed
that the airplane 13 not bonxed hegorg

© teachibg 6
Dbeight of 63 feet as shown by the net tekeoff
Hight path data I the Alrplens Tilght
Manual, and thet a maxlmum benk thera-

-
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-alier does not exceed 15 dogrees. 1'he net

takeod fight path considered shail be for the
elevation of the elrport, the efective ranway
gradient, end for the amhlent famperature
and wind component existing st the time i
takeoff. {Sec §§4T.123(D} oand 4T.743{b).}

40T.53 Er  roule Mmilgiiona, All air-
Plenes shall be operated in compliance wlth
paragraph (&) of this section. In addition,
no alrplane shall ke flown along an intended
route I any place elong the route ls more
than 90 minutes sway from an airpori at
which a landing can he made in accordance
with §40T.84(b), assuming oll engines to
ko operatiog st crulsing power, unless com-
pllanens 1a shown with poreziaph (B} of thils
gecLian,

{o) e engine Inoperative. Ho alrplane
shull e taken cff at & welght in excess of
that whlch, according . to the ane-chgine«
lnoperatlve en toute pet Hlght path date
shown 1n the Alrplene Flight Maoual, wil
permit compliance with elther subparas
graphs [1} or (2} of tols piregraph et all
polants along the routs. The na2t Aight path
saell have a pasttive slope ot 1,500 feet above
tie airport where the lendlng is essumed ig
be made after the engine faiis. The net
fignt path used shall be for the amblent
temperatures onticlpaiedl slong the roate,
(See §54T.123(b) and 4T.743(b}.)

() The slope of the net flght path &hail
be positive ot an altitude of &t least 1,000
fect abave all terroin and obstructions alonpg
the routs wlthln 6 statute mlies {434 nau-
tlenl miles) on either side of the Intended
track.

(2) Tha net Oight palh shall be such az
to permut the airplone to contioue Aizhb
from the cfulsing altlitude to an akrport
where 4 landing ¢an be mede ln accordence
with the provislona of § 40T.82{b}, the net
filght path celearing vertically By at least
2,006 feet all tetreln ang obstractions along
the routa wlthin 5 statute milles (434 nan-
ticnl mites) on efther slkde of the Intenced
track. The provielons of subdlvislons {1}

through (vl) of this subparagrapin shall
apply.

(I} The engine chall be assumed o falil
at the most critical point aibng the routes.

{1} Thne aliplane shall be assumed to pass
over the eritleal gbstruction following engine
feliure at a polot no closer to the critleal
obstrucilon than the nearest epproved radio
navlgationel flx exceplt that the Adminketra-
tor mey authorlse a procedure established
on a diferent basls where adequale opera-
tional salegusrds are found to exist.

{iHd) Ao spproved method shnil be rsed
to acconal for winds wnlch would oltherwise
silverseiy alfect the fllght paih.

{I*) ucl |ettisoning shell bre permitied I
tha Adminletrator finds. thnt the ¢perator
has en adegunete tratning profram, proper
inetructlons sre glveo to toe flight crew, end
all other precautions are trlien to ensure 8
safe procedure.

(¥} 'The glicrnate slrport shell be specified
in the dispatch rclease and shall meet the
preseribed weather minlmao.

{vl} The consumptlon of fuel and oll after
the englne ia assumed to vall shali be that
wlhich i5 necounted for 1o the net flight path
dnta shown in the Airptane Flight Meanual.

(b} Tweo englnes Inoperadive. Mo alrplane
shall be taken off at a weight In excers of
that wilch, according to the two-englne-
inoperntlve en route net flght path deta
shewn In the Airplane Fiizht Manual, will
permit the airplane to contlnue flight from
the polnt where two edElnes Bre Bssumed to
fall simultancously to on olrporl where o
landing ¢can be made in sccorcdance with the
provlslnns of §AGTBA(D), the nek fight path
clenrinp vertically by at leagt 2,000 feet ald
tairain and obstructlons along the routa
within & stotuts milep {4.9¢ oauticel milce}
an either elde of the intended track. The net
fiight poth consldered stnll be for the am-
bldat temperatures snticlpatid elong the

>



Toute, ‘The provicions of subpnregraphs (1)
through (5) of this paragraph shall apply.
{Bee §§ 47.123¢b},and 4T.734(b).)

(1} The two engines shall be passumed to
fail at the most critical point along the
route.

(2) The net flight path shall have a post-
tive slope at 1,500 fect above thie alrport
where the landing is pssumed to be made
after fallure of Lwo englnces,

(8) Fuel jettlsoning shall be permltted If
the Administrator finds that the operator
has ol adequate tralnlug program, proper
Instructions are given to the fllght crew, and
all other precautiong nro faken, Lo Ctiewrg
@ snflo procedure,

{4} 1he alrplane’s welght st the point
whern the two énplnes are nssumed to fail
ehnll be consldercd to be not jers Lhan that
which would Include sufliclent fucl to pro-
cerd to the airport nind to wrrive there at an
attitude of ot least 1,600 feeb directly over
the Ianding aren and therenfter to fly fur
15 minutes at cruise power and/or thrust.

(B} Tihec consumptlon ef fuel and oll after
the englnes are assumed to fall shalk be that
which 13 accounted for in the net flight path
deta shown in the Atrplane Flight Bblanual.

40T.B4 Landing limitations—{a) Airpor’
of destination. No airplane shall be taken
ofl at a welght In excess of that which. 2
accordnnce with Lthie Innding distances shovn
in the Alrplane Filght Manunl {for tho elevna
tlon of the sirport of intended destluntion
and for the wind conditions antlelpate:l
there 2t the time of landing, weuld pernnit
the airplane toa bhe broupghi to rest at the
atrport of intended destination within 60
percent of the eilectlve length of tlhe runway
from a point b0 feet directly above tlie inter-
gectlon of the obstructilon clenrence plane
gnd the riinway, The weight of the alrplane
shall be assumed to be reduced by the welglit
of the fuel and ol expected to ke consuined
in flight to the airport of intended destina=
tlon. Complinnce shull be shown with the
conditions of subparagraphs (1) and (2) of

titls paragraph. {Sco $§54T.123(b) and
4T. M3 (b} )

(1) It shall be assunied thet the alrplane
i3 landed on the most favorable Tunwoy and
direction in still air,

(2) It shali ke assumed that the alrplane
1a landed on the most sultable Tenway can-
sldering the prohable wind veloclty snd dl-
rectlon and taking due account of the
ground handling charscteristles of the alr-
plans and of other conditions (Le., landlng

. n

nils, Lerraln, etc) Ti full compliance with
the provistons of thils subparagraph 1s not
shown, the alrplane may be teken off if an
alternate alrport is designated which perinits
compllance with paragraph (h) of thls sec-
won.

(b} Alternate atrport. No alrport shall ha
deslpnated a3 on elternate airport in & dis-
patch release unless tha eirplane at the
welght antlcipated at the time of arrtval at
such aliport can comply with the provisiuneg
of paragroph {a) of thla sectlon, provided
tiint (e alrplane can be brought to resk
wlthin T} percent of the effective length of
the runwny,

4. In lieu of §43.11 of Part 43 of the Qivil
Alr Regulallons, the following shall bo ap-

leable.

/LE%GT.H Transport category airplane

weipht Umitalions. The perforimance «data

in the Alrplane Flight Manunl shall be ap-
pticd in determining eompliance with the
foliowing provisions:

{a} No alrplane shall be taken off at o
welght whlch excceds the takeoff weight
speclfied in the Alrplanc Flight Moanusl for
the elevation of the airport and for the am-
blent temperature exlsting at the time of
the takeofl. (See §§4T.123(u)(l} wnd
4T.743(a) .}

(b} No airplane shall be talen ¢ at a

welzht such thel, allowing for normal con-
sumption of fuet and ofl jn ight to the nir-
port of destinatlon and to the nlternate olre
iports, the welght on arvival wiil exceed the
landing weight specifled in the Alrplane
Fight dManual faor the elevation of each of
the alrporis lnvolved snd for the amblent
temperatures antlelpated at the tlme of
Inneing., (See §§4T.123(n)(2) and 4T.743-
(e}

(e} No alrplane shpll be taken off at o
weipht which excends the welght at which,
in accordanco wlth the minlmum distances
for takeoff scheduled In the Alrplane Fiight
Manual, compilatice with subparagraphs (1)
through (3) of this paragraph i shown.
These distances shall corvespond with the
elevation of the alrport, the runway to be
used, the effecilve runway gradient, and the
ambicnt temperature and wind component

existing at the tlme of trkeoll. (Sec
§§4T.123(a) ¢3) and 4T.734(a).)

{1} The pecelernfe-stop distance shall not
be preater than the length of the runway
plus tire length of the stopway if present.

{2) The takeoff dlatan¢e shall not b

Seu, 4371/ /z.s.cm,}._;x
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the length of the clearway Iif present, except
that the length of the clearway shall not be
greater than one-half of the iength of ¥ .
runway. ’

(3) The tekeoff run shall not be greater™
than the length of the runway.

{d) No alrplane shall be operated outslde
the operatlonal limlits speclfied In the Alr-+
plane Flisht Manual, (Sce §§ 47.123(a) (4)
and 4T.743(a).) —

greater than the lenpil: of thé runway plus J

6. The tollowlng definitions shull apply:

(o) Clearway. A cleafwony is an trea bes
yond the runway, not fess than 600 fect wide,,
eentrally lponted about the extended eenter
Hne of thefunwsy, and under the control

of the alrport authorities. The clearway is
expressed in terms of a clenrway plane, exe
tending from the end of the Tunway with
st Upword slope not excecding 1.25 percent,
atrove which no object nor any portion of

the terralh protrudes, except that threchold
lizhts may protrude obove thie plane M thelr
height above the end of the tunway s not
greater than 26 inches and if they are located
ta each slde of the runway.

NorTe: For the purpose of estahiishing take-
ofl distances and takeoil Tuns, In accordance
with § 4T.117 of thls regulation, the clearway
plane 1s constdered 0 be the takeofl surface.

{b) Stopway. A stopwayls an area beyond
the runway, not lesa ln width than the width
of the runway, centrally located sbout the
extended center line of the ruaway, ang
designated by the alrport authorlites for use
in deceierating the alrplane during en
aborted talecO. To be considercd ss such,
& stopway must be ¢apable of supporting the
alrplane during an aborted takcoff without
Inducing structural damoge to the afrplane.
(Sce also § 4T.115(4} of this tegulation.)

{Secs. 313(a), 601, 603, 604, 72 Stat. 732, 775,
776, T74; 49 U.E.C. 1354 (a), 1421, 1423, 147 i

Issued in Washington, D.C,, on July .
1959.

James T, PyLE,
Acting Administ: ator.

JuLy 9. 1959,

{FR. Doc. 58-salo; Yiled,
8:50¢ A

Juiy 13, 1950
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Amendment No. 1,

Regulation Fo. SR-422B

UNITED STATES OF AMERICA
FEDERAL AVIATTON AGENCY
WASHINGTON, D.C.

Title 14—AERONABTIES BB
SPACE

Chapter —Federa]l Aviation Agoncy
[Reg, Docket No, 1220; Amdt: 1, Reg. Now
BR-422B]

PARY 4B—AIRPLANE AIRWORTHI-
NESS; TRANSPORT CATEGORIES

PART 10—CERTIFICATION AND AP
PROVAL OF IMPORT AIRCRAFT
AND RELATED PRODUCTS

PART AQ—SCHEDULED INTERSTATE
AR CARRIER CERTIFICATION AND
OPERATION RULES

PART 41—CERTIFICATION AND O2-
ERATION RULES FOR SCHEDULED
AlR CARRIER OPERATIONS OUT-
SIDE THE CONTINENTAL LIMITS OF
THE UNITED STATES

PART 42-—IRREGULAR AIR CARRIER
AND OFF-ROUTE RULES

PART 43—GENERAL QPERATION
RULES

Special Civil Air Regulation; Turbine-
Powered Transport Categery Alr-
plones of Cumrent Design; Three-
Engine Airplunes; Amendments

The purpose of this amendment is to
make the performance reguirements of
Special Civil Alr Regulation No, SR—4228
complete znd fully applicable with re-
spect to three-engine turbine-powered
airplanes. The areas of performance af-
fected by this amendment invelve the
takeoff safety speed, climb gradients, and
en route flight path data.

‘The PFederal aviation Apgency pub-
lished as a natice of proposed rule mak-
inz {27 F.R. 4932) and circulated as
Civil Alr Regulatlons Draft Release No.
62-24 dated May 18, 1962, a proposal
to amend SR—422B to esfablish specific
performance requirements for three-
engine turbine-powered airplanes.

The airframe manufacturers have
shown an interest in three-engine tur-
bine-pawercd ajrplanes. The Agency has
received twa applicstions for type cor-

Effectives dJanuary 15, 1953
December 10, 1962

Isgued:

tification of such airplanes. However,
8R-4228 Is not specifically applicable to
three-engine airplancs. Therefore, in
order fo insure an adeguate level of
safety for three-engine atrplanes, it i3
necessary to establish complete perform-
grce requirements for soch alrplanes
prior to thelr type ceriification.

There are eight provisions in SR-422B
which contaln specific climb gradien
for only two-engine and four-engine
airplanes. These are contained Iin
3§ 4T.116g, 4T.117ab), 4T.120 (a)
through (d), and 4T.121 {(a) and (o).
Amendments to these provisions are in-
cluded herein to set forth appropri-
ate climb gradient values for three-
engine airplanes,

In the currently efiective provisions of
§ 4T.114(h}, there is & differentiation in
the specified minimuwm takeoil safety
speeds applicable to two-engine and
four-engine propeller-driven sirplanes.
Considering the likely configurations of
three-engine  propeller-equipped  air-
planes and the cifects of engine faijlure,
it appears that these airplanes would fit
into the ecategory of the two-cheine
propelier-driven airplane,  Therefore,
proscription of the takeod safely speeds
for three-engine propeller-driven alr-
planes, in terms of the stall speed, is
made the same as is currently prescribed
for two-engine propeHer-driven air-
planes.

In §4T.12i(b), the margin of climb
gradient for four-engine airplanes with
two-engines inoperative is prezeribed to
be 0.5 percent. Pursuani to the en route
limitations of § 40°T.83, airplanes are pre-
cluded from flying along an intended
route if any plzce along the route is more
than 90 minutes Ifrom a sultable ailrport
unless compliahce is shown with the
two-engine-inoperative en route limita-
tions of 40T.83(b). These requirements
automatically prohiblt two-chgine air-
pianes from flying such routes.

Two comments were received in re-
sponse t0 Draft Release 62-24. One such
comment was faverable; the other com-
ment expressed a need for a reviston of
the proposed rule. In the latter case,
the Aerospace Industries Association
(AIA) questioned the validity of certain
of the current provisions involving the
two-engines-inoperative Iimltations and
proposed c¢erialn revisliona te the cur~

+*

{As published in the Federal Register /27 ¥.R. 123327 December 1l, 1962)



rent provisions of SR-422B., In this
regard, the AIA propesal involved an in-
crease in the time limitation of 90 min-
utes associated with § 40T.83 {o 120 min-
utes, and assumptions that the fOrst
engine fails at the critical point of the
route and the second engine fuils thirty
minutes later, The currently effective
regulatlons requirg the assumption that
the two engines fail simultaneously, In-
ssmuch a5 the AIA propesal would
change the present requlrements for two«
engine and four-engine airplanes ns well
as three-cngine alrplanecs, it goes con-
giderably beyond the scepe of the pro-
posal set forth in Draft Release 62-24,

The Agency has considered the AIA
proposals and finds that they would re-
sult in a lowering of the level of safety
provided for by the current rezulptions
the lowering of which could not be justi-
fied. The Agency is of the view that the
en route level of safety with two-enzines
fnoperative for three-engine airplanes
over relatively long routes should be the
same as currently prescribed in the regu-
lations for four-engine airplancs. It is
believed that the propossls contained in
Dralt Release 62-24 would achieve thia
goal, therelory, those proposale are in-
corporated in this amendment without
any sizgnificant change,

Systemworthiness of three-engine tur-
bine-powered airpianes also requires
evaluation of other requirements of the
Civil Air Repuiations dealing with air-
inan certification and with the operating
rules not contained in SR-422B. The
Agency inlcnds to take the necessary
regulatory nction with respect to these
matiers prior to the introduction of
three-engine turbine-powered alrplanes
into air carrier service.

Interested persons have been afforded
an opportunity to parlicipate in the
making of this amendment (27 F.R.
4938), and due counsideration has been
given to all relevant matter presented.

In consideration of the foregoing, Spe~
¢ial Civil Alr Regulation No. SR-42213 Is
hercby amended as follows, elfective
January 15, 1963:

i. By nmendlng § 4T.114(b) (i) by in-
eerting vetween the words “two-cngine”
and *'propelier-driven” the words “and
three-cngine®,

2. By smending § 47.114(b} {2) by de-

ieting the words “two engines” and in-
serting in lieu thereof the words "ihree
engines”,

3. By amending § 4T.118(g) by insert-
Ing after the words “two-enging gir-
planes” the following phrase 1.5 percent
for three-engine airplanes”,

4. By amending §4T.117Ta(b) by o~
serting between tlic words “tweo-cnging
alrplanes” and the word “and” the
phrase ™, equal to 0.9 percent for threes
engine airplangs™,

5. By amending §4T.128(a) by in-
gserting between the words “shall not be
less than” and the numerals “0.5" the
phrase 0.3 percent for three-engine afr=
planes, and not less than'',

¢, By amending § 4T.120(k) by insert~
ing between the words “two-engine air-
planes” and the word “and” the phrase
“ not less than 2.7 percent for threes
engine airplanes,”.

1. By amending § 47T.120{(¢) by insert-
ing between the words “two-engine air-
planes” and the word “and” the phrase
', not less than 1.5 percent for three-
engine alrplanes,”,

8. By amcnding § 4T.120(a) by Insert-
ing between the words “{wo-engine air-
plancs” and the word "end” the phrase
“, not less than 2.4 percent for three-
engine airplanes,”.

9. DBy amending § 4T.121(a) by Insert-
ing betwreen the words “two-engine air-
planes” and the word “and" the phrase
*, L4 percent for three-engine air-
planes,".

10. By omending § £T.121(b) by delet.
Ing the first sentence snd inserting in
lieu thereof the following new sentence
“for mirplanes with three or four en-
gines, the two-engine-inoperative net
flight path daia shall be determined in
such a8 manner that they represent the
eirplone's agiuai climb performonce di-
Iminished by a pradient of ¢climb equal to
0.3 peccent for three-engine airplanes
snd equal to 0.5 percent for four-engine
sirplanes."

{Secs. 313{a), 601, 603; 72 Stat. 762, T75. T76;
4P U.3.C. 1354, 1421, 1423)

Issued itnn Washington, D.C., on Decent-
ber 10, 1842,
N. E. Havaey,
Administrator,

(FR. Doc. €3-12365; Filad, Dec. 13, 1863;
8:45 8am.|



Affects Parts: 4b, 10, 40,

41, 42, 43

Amendment No. 2
Regulation No., SR-422B

UNITED STATES OF AMERICA
FEDERAL AVIATION AGENCY

WASHINGION, D.C.

[Reg. Docket No, 1632; Amdt. No. 2, Rep, No.
BR—422B)

PART 4b-—AIRPLANE AIRWORTHI-
NESS; TRANSPORT CATEGORIES

PART 10—CERTIFICATION AND AP-
PROVAL OF IMPORT AIRCRAFT
AND RELATED PRODUCTS

PART J0—SCHEDULED INTERSTATE
AIR CARRIER CERTIFICATION AND
OPERATION RULES

PART 41--CERTIFICATION AND OP-
ERATION RULES FOR SCHEDULED
AIR CARRIER OPERATIONS QUT-
SIDE THE CONTIMNENTAL LIFAITS OF
THE UNITED STATES

PARY 42--IRREGULAR AIR CARRIER
AND OFF-ROUTE RULES

PART 43—GENERAL OPERATION
RULES

Special Civil Alr Regulation; Turhine-
Powered Transport Category Air-
planes of Current Design; Turbo-
prop Conversions

The purpose of this amendment is to
revise the applicability of SR-422B {24
F.R, 5629] consistent with a concurrent
emendment to Part 4b of the Civil Alr
Repulations concerning the type certifl-
cation of transport category afrplanes
with tuwrboprop replacemnents,

In a concurrent regulatory metlon, the
Federa] Aviatlon Agency has amended
Part 4B to Incorporate therein the provi-
slons of SR-423 appileable to the type
certification of turhoprepeller-powered
sirplanes previously type ceriHicated
with the same number of reciprocating
englnes.

Effective: December 20, 1962
Issueds December 20, 1962

Under the amenaed provisions of Part
4b, turbopropeller-powered airplanes
previously type certificated with the
pame number of reciprocating englnes
are required to comply only with the
cerfification performance requirements
of SR-422B, Therefore, in order to make
the provisions of SR-422B consistent
with the amendment of Part 4b, it is
herechy amended expressty to provide
that turbopropeller-powered alrplanes
which were previously type ceriiflcated
with the same number of reclprocating
engines heed comply only with the per-
formance requirements thereof.

 Since thls amendmoent 18 a elarillea~
tion of the present requirements and
imposes no edditional burden upon any
person, notice and publie procedure
hereon are unnecessary and it may be
maode effective on less than 30 days’
notice.

In conslderation of the forepoing, the
frsit sentence of Special Civil Alr Regula~
tlon No. SR—422 (24 I.R. 662b} is herchy
aemended to read as follows, efective
December 20, 1952;

Contrary provisions of the Civil Alr Rep-
ulationa notwithstanding, all  turblne-
powered iranspory category airplanes for
which a type certlflcate 1o lsaued nflor August
28, 1669, shall comply with all of the follows
ing requirementa, exccpt thnt, turbopropel.
ler-powered airplunes Previously typo
certificated with the same number of recip~
rocatlig engines ne¢d ‘only eomply with tho
performance requirements of paragraph 5,
(Becs, 313(s), €01, 603; 72 Btat. 752, 776, 778,
40 U.5.C. 1364, 1421, 1423)

Issued in Weashington, D.C., on De-
cember 20, 1862,
N. B, HalasYy,
Administrator,

[FR. Doc. €3-12808; Filed, Dgo, 23, 1869
&:48 amu)

(As published in the Federal Register Z_é? F.R._1292§7 December 29, 1962)
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