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SPECTAL CIWL ATR REGULATION
TUREIWE--POWERED TRANSPORT CATEGORY ATRFLANES OF CUREENT DESTGN

Part 4b of the Civil Adir Regulabtions contains riles governing the design of transport category
airplanes. For a number of years, this part has established airworthiness requdremente for this cate-
gory of airplanes by prescribing detailed provisicns to be met for the lisswance of a type certificate.
However, the advent of turbine-powered airplanes (jets, turbo-props, etc.) has brought sbout operations
at considerzbily higher speeds and altitudes than those involving reciprocating engine airplanes. These
higher speeds and altitudes as well as certain inherent characteristics of turbine engines have intro-
duced rumercons new technical and design problems and have necessitated re-evaluation and amendment of
many provisions in Part 4b.

In recent years the Board has amended Part 4b by inbroducing numerous techpical provislons more
specifically applicable to turbine-powered airplanes. These were included in smendments perteining to
structural , flight characteristic, powerplant instellatlon, and other provisicns. It is believed that
Part 4b as now written is applicable to turbine-powered airplanes with but one exception; namely, air-
Mane performance. In the fubure, further aemendments to this part, other than those relating to per-
formance, will be comparatively minor in nature mainly reflecting the latest experience in the certifi-
cation end operation of these airplanes.

The performmance requirements presently in Part 4b were first promulgated dlmost twelwve years ago.
They are now considered by the Board to be in a form not suitable for direct apmication to turbine-

powered airplanes.

The A rinistrator of Civil Aeronautics is in reeceipt of 2 large number of applications for type
certificatzon of turbine-powered airplanes. However, the so-called "non-retroactive" clause of 8 4b.11
{2) of Part 4b does not make applicable to a particular alrplane type any amendment which is adopted after
an apprlication is filed by the manufacturer for type certification of that airplane. Thus, most of these
airplanes -are not now required to meet sane of the latest effective provisions of Part 4b unless the Board
prescribes otherwise, With so many aprlications for %ype certifiecates pending, it Is essential that the
Board establish adequate requirements which will effectively aprly to the type certification of turbine-
povered btransport category aiyplanes, This Special Civil Air Regulation is being premilpeted for thet

parpose.

This Specisl Civil Air Regulation is being made effectiwve with respect to 211 turbine—powerea
transport category airplanes not yet certificated. In essence, it preserdbes a revised set of perform.
ance requirements for turbine-powered airplanes and incorporates such of the recent amendments to Part 4b
as the Administrator finds necessary to insure that the level of safety of turbine-powered airplanes is
equivalent to that generally intended by Part 4b.

The perfomeance requirements contained herein include not anly the performance requirements neces-—
gary for the certification of an airplane, but glsc the complementary perfomance operating limitations
a3 applicable mmnder Parts 40, 41, and 42 of the Civil Alr Regulations. In promulgating this new per-.
formance code, the Board intends that the resulting level of safety will be generslly similar to the
level of safety esteblished by the performance code as expressed by the mrovisions now contained in
Parts 4b and 40 (or 41 or 42 ag appropriate) for reciprocating engine airplanes. To attain this, many
of the performance provisions have been modified for better applicability to turbine-powered airplanes,
aave in the direction of liberalization, others in the direction of improvement in the regquired perform-
ance.,

A significant change being made is the iIntroduction of full temperature asccountability in 11
gtages of perfomance, except the landing distances required, The introduction of full temperature
accountability will insure that the airplene's performance is satisfactory irrespective of the exlsbing
atmospheric temperature. The performance requirements heretofore applicable did not give sufficient
assurance in this respect. .

The reason for omltting the direct apylication of temperature accountabdlity in the requirement
for landing distances is that this stage of performance alvways has been treated in g highly empirdical
fashion whereby temperature effects are taken jnto account indirectly together with the effects of other
operational factors. Long range studies on rationalization of airplane performance so far have not yield-
ed a satisfactory solution to the landing stage of perfermance. The Board hopes, however, that continued
studies will result in & solution of this problem in the near future.
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The introduction of full temperature accountabllity has necessitated a canpflets re—evaluwation
of the minimom clinb requirements. Since the prescribed climb must new be met at all temperatures
rather than to be associated with standard temperaturs, the specific walues of climb have been dltered.
In each instance, the change has been in the downward direction because, slthough the previous values
were related to standard temperzture, a satisfactory resultani climb performance was attained at tem-
peratures subghtantially above standard. While velues of minimum climb performance specified in the new
code w11l tepd to increase the maximum cerbifieated welghts of the airplane for the lower range of tem—
peratures, they will limit these weights for the upper range of temperatures, giving adequate assurance
of satisfactory climb performancs et &ll temperatures.

In considering the verious stages of flight where minimm wvalues of climb have been heretofore
established, the Board finds that in two of the stages (at1-engines—operating en route and one—engine-
inoperative en route) the establishment of minimum values of climb is umnecessary becauwse, in the case
of the all-engines—operating stage, it has been found not to be eritical and the case of the one-engine-
inoperative stage is now more effectively covered by the en route perfermance operating limitations,

Considering that the minimmm climbs being preseribed affect mainly the maximm certificated weights
of the airplane but not the maximum operating weights, the Beard, ir adopting the new performance cods,
rlaces considerable emphasis on the ability of the airplane to clear obstacles on take-off and during
flight. To this end, criteria for the take—off path, the en route flight paths, and the transition from
take-off to the en route stage of flight have been prescribed to reflect reslistic operating procedures.
Temperature is fully accounted for in establishing 211 flipght paths and an expanding clearance between the
take-off path and the terrain or obstecles is required until the en route stage of flight is reached.

In order to insure that the objectives of the prescribed performance are in fact realized in aciual
operations, the mapufactorer is required to establish procedures to be fellowed in the operation of the
ajrplane in the varicus conditions specified in the regulation., These procedures, each desipgned for a
specific airplane, will permit the operator to uhilize the full performance eapsbilities of the alryplane
more readily than if the regulations prescribed all-inclusive procedures. The use of these procedures
in determmining compiiance with the requirements goverming take-off, route, and landing stages, will
also add considerable flexibility to the regulation.

The new performance requirements establish more clearly than herebofore which of the performance
limitations are comditions on the airworthiness certificate of the airplane. In addition to the maximm
certificatod take~off and landing wedghts, there are included limitations on the take-off distances and
on the use of the airplzne within the ranges of operational wardables, such as altltude, temperature,
and wind., Sinece these limitations are in the airworthiness certificate, they are appiicable to all type
operations conducted with the airplane.

The new performance code containe values for minimm climb expressed as gradlents of climh, in
percent, rather than es rates of climb, in feet per mimite, as has been the c¢ase heretofore. The Boargd
believes that the gradient of climbd is more direct In expressing the performance margins of the airplane.
Uas of the gradient eliminates the influence of the stalling speed on the required climb. Heretofore,
higher mtes of ¢limb were requirved for alrplanes with higher stalling speeds. The only differentiation
in the new code with respect to the required climb is bebween two and four-engine airplanes. This type
of differentiation 1s of long standing in the regulations, being appllicable to the one-engine-inoperative
stage of flight. It is now being expanded to the take-off and approach stages.

The new performance requiremenis contained herein are based on the best information presently
available to the Bosrd. It is realiszed, however, that due to the present limited operating experience
with turbine-powered transport airplanes, improvement in the requirements can be expected as a result
of the direct application of the cods to specific designs of new airflanes. There are certain areas in
the new requirements where additionel refipement of details might be edvisatle. This 1s so partieuiarly
in the case of the requirements pertaining to the landing stage of flight, It is anticipated that, after
further study of the regulation and especially after its application in the design, certification, and
operaticn of forthcaning turtine-powered airplanes, the desirability of changes may beccme more apparent.
It is the intent of the Board to consider without delay such changes as might be found necessary. Only
after the provisions of this Special Civil Air Regulation are reasonshly verified by practicsl applica-

tion will the Board consider incorporating them on 2 more permanent basis into Parts 4b, 40, 41, and 42
of the Civil Air Regulations.

This Specisl Civil Air Regulation is not intended to compromise the anthority of the Administrator
wder 8 4b,)0 o impose such specisl conditicns as he finds necessary in any particular case to aveid
wneafe design features apd otherwise to insure equivalent safety.

Interested persons have been afforded an opportunity to participate in the making of this regpila-
tion (A F. R. 6091}, and due comsideration has been given to all relevant matter presented.

In consideration of the foregoing, the Civil Aercnauties Board hereby mekes and promilgates the
fallowing Specisl Civil Air Regulstion, effective Augest 27, 1957.
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Contrary provisions of the Civil Air Regulationg notwithstanding, all turbine-powered transpors
category airplanes for which a type certificate is issued after the effective date of this Specidl Civil
Air Regulation shall comply with the following:

1. 'The provisions of Part 4b of the Civil Air Regulations, effective on the date of application
for type cerbificate; and such of the provisions of all subsequent amendments %o Part 4b, In effect prior
4o the effective date of this special regulation, as the Adninistrator finds necessary to insure that the
level of safety of turbine-powered airplanes is equivalent to that generally intended by Part 4b.

2. In lieu of 88 4b.110 through 4b.125, and 4b.743 of Fart 4b of the Civil Air Regulations, the
following shall be aprlicable:

FERFORIANCE
4T.110 General.

{(a) The performance of the airplane shall be determined and scheduled in accordance with,
and shall meet the minima prescribed by, the provisions of 88 47010 through 4T.123. The performance
limitations, information, and other data shdll be given in accordance with § 4T. 3.

(b} Unless otherwise gpecifically prescribed, the perfomance shall correspond with ambient
atmospheric conditions and still air. Humidity shall be accounted for as specified in paragraph {c) of
this section.

(¢c) The performance as affected by engine power and/or thrust shall be based on a velative
hmidity of 80 pereent at and below standard temperatures and on 34 percent at and above standard tem-—
peratures plus 50°F. Bebween these two temperatures the relative humidity chall vary linearly,

(4) The perfomance shall correspond with the propulsive thrust available wnder the particu-
lar ambient atmospheric conditions, the particular Aight conditions, and the relative humidity specified
in paragraph {c) of this section. The available propulsive thrust shall correspond with engine power
and/or thrust not excesding the approved power and/or thrust less the installational losses and less the
power and/or equivalent thrust absorbed by the accessories snd serwlees appropriste to the particular
smbient atmospherie conditions and the particular flight condition.

4T.111  Adrplane confipuration, speed r, snd/or thrust: general.

{a) The airplane configuration (setting of wing and cowl flaps, air brakes, landing gear,
rropeller, etec.), dencted respectively as the take-off, en roube, approach, and landing configurations,
shall be selected by the applicant except as otherwise prescribed.

{b} Tt shall be acceptable to make the airplane configurations variable with weight, altitude,
and temperature, to an extent found by ths Administrator to be compatible with operabing procedures re-
quired in accordance with paragraph (c) of this section.

(¢) In detemnining the accelerate-stop disbances, take-off flight paths, take~off distances,
and landing distances, changes in the airplane's configuration and speed, and in the power and/or thrust
shall be in accordance with precedures established by the applicant for the operation of the airplane in
service, except as otherwise prescribed. The procedures shall comply with the provisions of subparagraphs
(1) through (3) of this paragraph.

{1) The Administrator ghall find that the procedures can be consistenily executed in
sexvice by erews of average skill.

{2} The procedures shall not involve methods or the uss of devices wiich have not been
proven to be safe and reliable.

(3) Allowance shall be made for such time delays in the execution of the procedures as
may be reasonably expected to ocour during service.

4TJAl2 Stglling speeds.

(a) The speed Vg, shall denobe the calibrated stalling speed, or the minimum steady flight
spesd at which the airplane is conmbrollable, in knots, withs:

(1) Zero thrust at the stalling speed, or engines idling and throtiles closed if it is
shown that the resultant thrust has no appreclable effect on the stalling speed;

(2) If aprilicable, propeller pitch controls in the position necsssary for compliance
with subparapraph (1) of this paragraph;
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(3) The airplane in the ianding confipuration;

{4) The center of gravity in the most unfavorable position within the sllowsble
landing range;

(5) Tne weight of the airglane eqal to the weight in cormection with which Vao is
beingz nsed to determine compliznce with a particular requirement.

(b) The speed Vg, Shall dencte the calibrated stalling speed, or the minimem steady fllght
speed at which the airplanoiis contrallatle, in kmots, withs

(1) Zero thrust at the stalling speed, or engines idling and throttles closed if it is
shown that the resultant thrust has no appreciabie effect on the stalling speeds

(2) If applieable, propeller pitch controls in the position necessary for compliance
with gubparagraph (1) of this paragraph; the airplane in all other respects {flaps, landing gear, ebc.)
in the particular configuration corresponding with that in comnection with which Val is being used;

(3) The weight of the airplane equal to the welght in commection with which Vsl is
being nsed o determine compliance with 2 particular requirement.

(¢} The stall speeds defined in this section shall be the minimm speeds obtained in flight
tasts conducted in accordance with the procedure of subparagraphs (1) and (2) of this paragraph.

(1) With the airplane trimmed for straight flight at a apeed of 1.4 Vy and from a speed
sofficiently above tha stalling speed to insure steady conditions, the elevator conbrol shall be aprlied
at a rate such that the airplane speed reduction does not exceed one kmot per second.

{(2) During the test prescribed in subparagraph (1) of this paragraph, the flight
tharacteristics provisions of § 4bA60 of Part 4b of the Clvil Air Regulations shall be complied with.

47113 Teke—off; penersl.

{(a) The bake-off data in 88 4T.114 through 4T.117 shall be determined under the conditions
of subparagraphs (1) and (2) of this paragraph.

(1) &% A1 weighbs, dltitudes, and ambient temperatures within the operational limits
established by the apdlicant for the airplane,

{(2) Tn the configuration for take—off (ses 8 4T.111).

(b) Take-off data shsll be based on = smooth, dry, hard-surfaced runway, znd shall be deter—
mined in such a manner that remroductlon of the performance does not require exceptional skiil or alert-
ness on the part of the pilot. In the case of seaplanes or float planes, the take-off surface shall be
smooth water, while for skiplanes it shall be amooth dry snow. In addition, the take-off data shall be
corrected in accordance with subparagrarhs (1) and (2) of this paraprarh for wind and for vunway grad-
iante within the operational limits established by the applicant for the airplans.

(1) Not mors than 50 percent of nominal wind components along the take-off path opposite
to the direction of take—off, and not less than 150 percent of nominal wind components slong the take—off
path in the direction of take-off.

{2) Effective runway gradients.
42,117 Tekeoff speeds.

{a) The criticsl-engine~failure speed %, in tems of calibrsted air speed, shall be selected
by the apmlicant, bub shall not be less than the 1m gpeed at which controllability by primary aero-
éynamic controls alone 1s demonstrated during the take—off rm to be adequate to pemnit proceeding safely
with the take-off nsing average piloting skill, when the critical engine is suddenly made inoperative.

{b) The minimum btake—off safety speed VE s in Yerms of callbrated sir speed, shall be sclected

by the applicant 5o as to permit the gradiemt of required in 8 4T.120 (a) and (b)), but it shall not
be less thant

(1) 1.2 v: for tro-emgine propeller-driven airplames and for airplames withoub pro-

pellers mich have no ons for obfaining a significant reduction in the one-engine-inoperative
power—on stalling speed.
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(2) 115 Vsl for propeller-driven sirplanes having more than two engines and for air-

ylanes without propellers which have provisions for obtaining a significant reduction in the cne-engine-
inoperative power-on stalling speed;

(3) 1.10 times the minimm control speed Y., established in accordance with 8 4b.123
of Part 4b of the Civil Air Regulations.

{¢) If engine failure is assumed to occur at or after the attaimment of V,, the demonsgtration
in which the take—off rm is contimed to include the take-off climb, as provided in“paragraph (a) of
this section, shall not be required.

47,115 Accelerato-gtop distance.
{a) The accelerate-stop diabance shall be the sum of the following:

(1) The distance required to accelerate the airplane frow a standing stard to the
speed Vl;

(2} Assuming the crisical engine to fail at the speed W, the distance required to
bring the alrplane to a full stop from the peint corresvonding with the speed % -

(b) In addition %o, or in liew of, wheel brakes, the use of other braking means shall be
acceptable in determining the accelerate~stop distance, provided that such bhraking means shall have
been proven to be safe and reliable, that the manner of their amployment 1s such that congistent results
can be expected in service, and that excepbional skill is not required to control the airplane.

{¢) The landing gear shall remain exbended throughout the sceelerate-stop distance.

4T.11.6 Teke—off path. Tho take-off path shall be considered to exbtend from the standing start te
z point in the take-off where a height of 1,000 feet above the take—off surface is reached or to a point
in the take-off where the transition from the take-off to the en route econfiguration is completed and a
speed is reached at which ccapliance with § 47,120 (o) is showm, whichever point 4s at a higher altitude,
The conditions of paragraths (a)} through (i) of this section shall apply in determining the take~off path,

(a) The take-off path shall be based upon procedures prescribed in accordance with 8 47.111 (c).

(b) The airplane shall te accelerated on or near the ground to the speed V2 during which time

the eritical engine shall be mede inoperative at speed E.L and shall remain inoperative during the remain—
der of the take-off.

(¢) Landing gear retraction shall not be initiated prior to reaching the speed Ve
{(d)} The slope of the airborne portion of the take—off path shall be positive at a1l polnts.

{e) After the V2 gpeed iz reached, the speed throughout the take—~off path shall not be less

than Vy and shall be constant frem the point where the landing gear is completely retracted wmtil a
height of 400 feet above the take-off surface is reached.

(£) Except for gear retraction and propeller feathering, the airplene configuration shall not
be changed before reaching a helght of 400 feet zbove the take-off surface.

{(g) At 211 points zlong the take-off path starting at the point where the airplane first
reaches a height of 400 feet above the take—off surface, the availeble gradient of climb shall not be
less than 1.4 percent for two—engine airplanes and 1.2 percent for four-—engine airplanes.

(h) The take-off path shall be determined either by a continuous demonstrated take—off, or
altematively, by synthesizing from segments the complete take—off path.

(1) If the take-off path is detemmined by the segmentsl method, the provisions of subpara-
graphs {1) through {4} of this paragraph shall be specifically applicable,

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

(2) “he weight of the airplane, the configuration, and the power and/or thrust shall be
eonstant throughout each segment and shall correspond with the most criticsl condition prevailing in
the particular segment.
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{3) The segmental flight path shall be based on the sirplane's performance wivhout ‘
ground effect.

(4) Segmentsl take-off path data shall be checked by continmuous demonstrated take—offs
to insure thait the segmental path is conservative relative to the continmoes path.

4TA17 Take—off distance. The take-off distance shall bs the horizontel distance along the take~
off path from the start of the take-off to the point where the airplane atbains a height of 35 feet above
the take-off surface as debermined in accordance with B 47.116.

47,18 Climb; penersl. Compliance shall be shown with the climb requirements of ES 47.119 and
47,3120 at &1 weights, altitudes, and ambient temperatures, within the operational limits established by
the applicant for the a2irglane., The alrplane's center of gravity shall be in the most wnfavorsble posi-
tion corresponding with the aprflicable configuration.

47019 All.enpgine—operating landing climb. In the landing configuration, the steady gredient of
climb shall not be less than 4.0 percent, withs

(a) A1 engines operaiing at the availstle take-off power and/or thrustj
{b) A Aimb speed not in excess of 1.4 Vso.

47,120 One-snpine-inoperative climb.

(a) Take—off; landing gear extended. In the take-off configuration at the point of the
flight path where the airplame's speed first reaches V,, in accordance with B 4T.116 bt without ground
effect, the steady gradiemt of clirb shall be positive withs

(1) The eritical engine inoperative, the remaining engine(s) operating at the available
take-off power and/or thrust existing in accordance with § 4T, 136 at the time the airplane's landing
gear is fully retracted;

(2) The weight equal to the airplanets weight existing in accordance with § 47.15 at
the time retraction of the airplsmer’s landing gear is initiated;

(3) The speed equal to the speed V,. ‘

(b) Tske—off; tanding gear retracted. In the take-off configuration at the point of the
flight path vhere the airplane's landing gear is fully retrscted, in accordance with 8 4T,116 but withount
ground effect, the steady gradient of climb shall not be less than 2,5 percemt for two-engine airplanes
and not lese than 3.0 percent for four-engine airplanes, with:

(L) The criticdl engine inoperative, the remaining engine(s) operating st the take-off
power andfor thrust available at 2 height of 400 feet above the take-off surface and existing in accord-
ance with § 47163

(2) The weight equsl %o the airplane's weight existing in accordance with 8 4T.116 at
the time the aimplane's landing gear is fully retracted;

(3) The speed equal to the speed V.

(c) Finzsl take—off. In the en route configuration, the shbeads gradient of climb chall not
be lese than 1.4 pervent for two—engine airplanes and not less than 1.8 percent for four-engine airplanes,
2t the end of the take—off path as determined by 8 47,116, with:

{1} The critical engine inoperative, the remaining engine(s) operating at the availsble
marimm contimuous power snd/or thrust,

(2) The wedght equal to the alrplanet's weight existing in accordance with § 4T.116 at
the time retraction of the airplanet's flaps is initiated;

(3) The speed equal to not less tham 1.25 Vg, *
{d) Approach. In the approach configuration such that V; does not exceed 1,10 V, , the

steady gradient of climb shall nobt be less than 2.2 percent for twmo—engine airpianes and not fess than
2.8 percent for four-cngine airplanes, with:

(1) The eritical engine inoperative, the remaining engine(s) operating at the available
take-of f power and/for thrust; ‘
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{2) The weight egual to the mascimum landing weight;

(3) A clinmb speed not in excess of 1.5 Vgl;

4T3  En route flight paths. With the airplane in the en route econfiguration, the flight paths
prescribed in paragraphs (a) and (b) of this section shall be determined at all weights, altitudes, and
ambi.ent temperatures within the limits estahblished by the applicant for the airplare.

{a) One engine inoperstive. The one-sngine~inoperative net flight path data shall be deter—
mined in such & mawner that they represent the airplane's actuwal dlimb performance diminished by 2 grad-
ient of climb equal to 1.4 percent for btwo-engine airplanes and 1.8 percent for four-engine airplanes,
Tt shall be acceptebile to include in these data the variation of the airplane s weight along the flight
path to take inmto accourmt the progressive consumption of fuel and oil by the operating engine(s).

(b) Two engines Inoperative. For airplanes with.four engines, the two-englne—inoperstive
net flight path data shall be determined in such a manner that they represent the airplanets actu=al
climb performance diminished by & gradient of ¢limb equal to 0.6 percent. It shell be acceptable to
include in theae data the variation of the ailrplane's weight along the flight path to take inteo account
the progressive consumption of fuel and oil by the operating engines.

(¢) Conditions. In determining the Flight paths prescribed in parsgraphs (a) and (b) of this
section, the condlbicns of subparagrarhs(l) through (4) of this paragraph sghall apply.

(1) The airplanets center of gravity shall be in the most wmfavorable position.

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

(3) Means for eontrolling the engine codling air supply shall be in the position which
provides adequate coaling in the hoi-day condition.

(4) The speed shall be selected by the applicant,

4T,122 Landing distance. The landing distance shall be the horizontal distance reauired to land
and to come to a complete stop (to a speed of approximately 3 knots in the case of geaplanes or float
planes) from & point at 8 height of 50 feet sbove the landing surface. Landing distances shall be de—
termined for standard temperatures at all welights, sltitudes, snd winds within the operational limits
established by the apriicant for the airplane. The ccnditions of paragraphs (a) through (f) of this
section shall apdly.

(a) The airplane shall be in the landing eonfiguration., During the landing, changes in the
alrplane 's configuration, in power and/or thimst, and in speed shall be in accordsnce with procedures
esteblished by the applicant for the operation of the alrplane in service. The procedures shall comply
with the provisions of § 4T.1311 (e).

{b) The landing shall be preceded by a steady gliding approach down to the 50-foot heighb
with a calibrated air speed of not less than 1.3 V, .,
(o]

{(c) The landing distance shall be based on a smooth, dry, hardesurfaced rumway, and shall
be determined in such a manmer that reprodvction does not require exceptional skill or alertness on
the part of the pilot. In the case of seaplanes or flcat planes, the landing surface shall be smooth
water, while for skiplapnes it shall be =mmooth dry snow. During landing, the airplane shall not exhibit
excessive vertical acceleration, a tendency to bounce, nose over, grourd loop, porpelse, or water loop,

(d) The landing distance shall be corrected for not more than 50 percent of nominal wind
compenents along the landing path opposite to the direction of landing and not less than 150 vercent
of nominal wind components along the landing path in the direction of landing.

{e) During landing, the operating pressures on the wheel braking system shall not be in
excesa of those approved by the manufacturer of the brakes, and the wheel brakes shsall not be used iIn
such a marmer as Lo produce excesgive wear of brakes and Hires.

{(f) TIf the Administrator finds that a devies on the airplane other than wheel brakes has a
noticeable effect on the landing distance and if the device depends upca the operation of the engine
and the effect of such a device is not compensated for by other devices in the event of engine failure,
the landing distance shall be determined by assuming the critical engine to be inoperative.



4T.123 Limitations znd informatieon.

(a) Limitetions, The perfomeance limitations o the operation of the airplane shall be
established in accordance with sobparagraphs (1) through (4) of this paragraph. (See slso 2 4T.743.)

(1) Take—off weights. The maximmm bake-off weights shall be established at which
compliance is showm with the generelly applicatile provisions of this regulation and with 8 47.120 (a),
{p), and (c) for altitndes and ambient temperatores within the operationsl limits of the alirplane
(ses subparagragh (4) of this paragraph).

(2) Lending wejchts. The maximum landing weights shall be estahlished at which
cempliznee is shom with the gemerally aprplicalile provisions of this regulation and with 88 4T.119
and 4T.120 (d) for saliitudes and ambient temperatures within the operational limits of the airplane
(zee subparagraph (4) of this paragraph).

{3) Take-off and aceelesrate—stop disbances. The minimum distances required for take-
off shell be established at which compliance is shown with the generally applicable provisions of this
Togrlation and with §8 4TJ15 and 4T.117 for weights, altitudes, temperatures, wind components, and
runway gradients, within the operational limits of the airplane (see subparagraph (4) of this paragraph).

(4) Operationsl limits. The operational limits of the airplane shall be estahlished by
the applicant for all variable factors required in showing compliance with this rogulation (weight,
dltitude, temperature, etc.). (See 5§ 47,13 (a) (1) and (b), 47018, 4T.121, and 4T.122,)

(b) Information. The performance informatien on the operation of the airplane shall be
scheduled in compliance with the gémerally applicable provisions of this regulation and with 88 4T.116,
LTAR, end 4T.122 for weights, altitudes, temperatures, wind components, and mumsy gradients, as these
may be aprlicable, within the operationsl limits of the airplane {see subparagraph {a) {4) of this sec-
ten). In addition, the perfomance information specified in subparagraphs (1) through (3) of this
paragraph shall be detemmined by extrapolation and scheduled for the ranges of welghds between the maxi-
mon Yanding and maximum take—off weights estabilished in accordance with subparagraphs {a) (1) and (a)
{(2) of this section. {See also B 4T.743.)

(1) Climb in the landing configuration (see § 4T.119);
{2) Climb in the approach configwration (see § 4T.120 {(a});
{3) Landing distance (see 8 4T.122).

ATRFLANE FLIGHT MANUAL

42,743 Performance limitations, information, and other data.

s ((a)) Limitations. Tha airdlanets performance limitations shall be given in sccordance with
41123 (a).

{b) Infomation. The performance informatien preseribed in 8 47,123 (b) for the aprlication

of the operating riles of this regulation shall be givern together with descriptions of the conditions,
air gpeeds, etc., under which the data mere debermined.

(¢) Procedores., For gil stages of flight, procedures shall be given with respect to airplane
configurations, power sndfor thrust settings, and indicated air speeds, to the extent sueh procedures aras

related to the limitations and information set forth in sccordance with paragrarhs (a) and (b) of this
sechlon.

{d) Miscellaneons. An exylanation shall be given of significant or wmsusl flight or gromnd
bandling characteristics of the zlrplane.

3. Tn lien of 8B 40.70 through 40.78, 41.27 through 41.36 (d), and 42,70 through 42.83, of Parts 40,
41, end 42 of the Civil Air Regulations, respectively, the following shall be applicable:

OPERATTNG RULES
40T.80 Transport eategory alrolane operating Limitations.

(a) In operating any passenger-carrying transport category alrplane certificated in accord-
ance with the performance requiremsnts of this regulation, the provisions of B8 40T.80 through 40T.84
shall be complied with, mless deviations therefrom are specifically authorized by the Administrator on

the groumd that the specizl circwmstances of a parbicular case make a literal observance of the require-
nents nmnecessary for gafety.
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{b) The performance data in the Alrplame Flight Manual shall be aprlied in dstermining
conpliance with the provisions of 3 AOT.4L through 40T.84. Where conditions differ from those for
which specific tests were made compliance shall be determined by approved inherpolation or compubtation
of the effects of changes in the apscific variables if such inberpclations or computations give results
substantially equalling in accuracy the results of a direct test.

400,81 Airplane's certificate limitations.

(2) Wo airplane shall be taken off at & weight which excesds the take-off weight specified
in the Adrplane Flight Manual for the elevation of the airport and for the amblent temperature existing
at the time of the take-off. (See 88 4T.123 (a} (1) and 4T.743 (a).)

(b) No airplane shall be taken off ab a weight such that, dllowing for nomal consumption of
fuel snd ol in flight to the airport of destination, the weight on arrival will exceed the landing
weight specified in the Alrplane Flight Mamual for the elevation of the airport of destination and for
the ambient temperature antioipated there gt the tims of landing. (See §8 4T.123 (a) (2) =xd 47,743 (a).)

-{g) No airplane shall be taken off at a weight which exceeds the weight shown in the Airplane
FLight Mamual to correspond with the minimum distance required for take-off on the runway to be used.
The take-off distance shall correspond with the elevation of the airport, the effective ruway gradient
and the mb:i(.er;t. )tenperature and wind component existing at the time of take-off. (See BE 47.123 (a) (3')
and 4T.743 (a).

(d) Weo a:lrg‘l.ane ghall be operated outside the aperational 1imits specified in the Airplane
Flight Manual. (See B8 4T.123 (a} (4) end 4T.743 (a).)

407.82 Tske-off obstacle clearance limitationa. Mo airplane shall be taken off ab & welght in
excess of that shown in the Alrplane Flight Manusl to correspond with a take—off path which clears all
cbatacles either by at least a height equal to (35 + 0.0LD) feet vertically, where D is the distance
ocat along the intended flight path from the end of the ruway in feeb, or by at least 200 fest horizon-
tally within the airport bomdaries and by at least 300 feet horizonmtally after passing beyond the
boundaries. In determining the ellowable deviation of the fiight path in order to avold obstacles by
at least the distances prescribed, it shall be assumed that the alrplane is not benked before reaching
a height of 50 feet as shown by the take—off path data in the Airplane Flight Manual, and that a maximum
bank thereafter does not exceed 15 degrees, The take—off path considered shall be for the elevation of
the airport, the effective gradient, and for the ambient temperature and wind compeonent existing
at the time of take—off. (See 88 47.123 (b) and 4T.743 (b).)

407,83 En route limitabtiona,

{a) One engime incperative. No airplane shall be taken off at a weight in excess of that
which, according to the one-engine—inoperatiwve en route net flight path data shown in the Airpilane
Fight Marmual, 1l permit ecmpliance with either subparagraph (1) or subparagraph (2) of this para-
graph at #l1 points along the route. The net f2ight path used shall be for the amblent temperatures
anticipated along the route. (See B8 4T.123 (b) and 4T.743 (b).)

{1} The slope of the net flight path shall be positive at an altitude of at least
1,000 feet above gll torrain and obstructicmse along the route within 5 miles on either side of the
intended track.

(2) The net flight path shall be such as to permit the airplane to continue fiight
from the cruising sltitude to an gltemate airport where a landing can be made in accordance with the
prrovisions of 8 40T.84 (b), the net flight path clearing vertically by at least 2,000 feet all terrain
and obstructions alomg the route within 5 miles on either side of the intended track. The provisions
of gubdivisionsz (1) through {vii) of this subparagraph shall apply.

(1) The engine shall be assumed to fail at the most oritical point along the route.

(13) The airplane shall be asmwmed to pass over the eritieal cbstruction following
engine failure at & point no cleser to the critiecal obstruction than the nearest spproved radic naviga-
ticnal fix, exeept that the Administrator may aunthorize a procedure established on a diffsrent basis where
sdequate operational safeguards are found to exist.

(541} The net flight psth shall have a positive slope ab 1 5000 feet zbove the air-
port used as the sltemate.

(iv) An approved method shadl be used to account for winds which would otherwise
adversely affect the flight path.
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{v) TFusl jebtisoning shall be pemitted if the Adminisbrater finds that the ‘
operator has an adesquate training program, proper instructions are given to the f1ight crew, and 11
other preceutions are taken to ingure a safe procedure.

(vi) The sltemate airport shell be specified in the dispatch relesse and shall
meet the prescribed weather minima.

(vii) The comsumphion of fuel and ojl after the engine becames inoperative shall
be that which is accowmted for in the net flight path data shown in the Airplane Flight Manual.

(b) Two engines inoperative. No airplane shall be flovn slong an intended route excepht
in eampliance with either subparagraph (1) or subparagraph (2} of this paragraph.

(L)} ¥o place dlonz the intended track ghall be more thon 90 minvbes away from sn
airport at which a landing can be made in accordance with the provisions of 8§ 407,84 (b), assuming
all engines to be operating at crulsing pomer.

{2) Yo airplane shall be teken off at a weight in excess of that which, according to
the two-engine-inoperatlive em roube nat flight path data shown in the Ajrplane Flight Manual, will
vermit the airplane to combimue flight from the point where two engines are assumed to fail simultane-
ously to an airport where & landing can be made in accordance with the provisions of B 407.24 (b), the
net fiight path having & positdive slope at an altitude of at least 1,000 feet above all terrain and
costructions along the route within 5 miles on either side of the intended Yrack or at an sltitude of
5,000 feet, whichever is higher. The net flight path considered shall be for the ambient temperatures
anticipabed dlong the route. The provisions of subdivisiens (1)} through (iii) of this subparagraph
shall aprlv. (See 88 4T.223 (b) and 4T.743 (b).)

{1) The two engines shall be assumed %o fall at the most critleal point slong
the romte.

(1) If fuoel jettisoning is provided, the sirplenets weight at the point where
the two engines are assuped to fail shall be considered te be not less than that which would indlude
suffieient fuel to rproceed to the airport and to arrive there at an albtitude of at least 1,000 feet
directly over the landing area.

(431) The consumpticn of fusl and oil after the engines become inoperative shall ‘
be that which is accounted for inm the net flight path dats showm in the Adrplane Flight Manuai.

40T.8% Landing lirdtations.

(a) Airport of destination. Wo airplane shadl be teken off at & welght in excess of thak
which, in accordance with the landing distances shown in the Airplane Flight Manual for the elevation
of the airport of intended destination and for the wind conditions anticipated there at the time of
landing, would perrit the airplane to be brought to rest at the airport of intended destination within
60 percent of the effective length of the runmway from a point 50 feet directly ashowe the inkerseckicn
of the obstruction dearamice plane and the rumway. The weight of the airplane shall be assumed to be
raduced by the weight of the fuel and oil expected to be consumed in flight to the airport of intended
destination. Compliance shall be shown with the eonditions of subpersgraphs (1) and (30 of this para-
graph, (See 88 47.123 (b) and 4T.743 (b).)

{1) TI% shall be sssumed that the alrplane is landed on the most favorable rumway end
direction in still air.

(2) TI% shall be assimed that the airplane is landed on the most suitable rmway con-
gidering the probable wind velocity apnd direction and tfaking due accowmt of the ground handling char-
acteristics of the airplane snd of other conditions (f.e., landing alds, terrain, ete.). If foll com~
fliancs with the provisiocns of this subparagraph is not shown, the sirplane may be taken off if an
altermate alrport is designated which permits compliance with persgraph (b) of this seotion.

(b} Miemsats airport. Wo airport shall be designated as an slternate airport in a dispatch
release unless the airplsne at the weight anticipated at the time of arrivel st such airport can comply
with the provisicns of paragraph {a) of this section, provided that the airplane can be bromght to rest
within 70 percent of the effective length of the rumey.

(Sec. 205 (a), 52 Stat. 984; 49 U.5.C, 425 (a). Interpret or mpply secs. 601, 603, 604, 52 Stat. 1007,
1009, 1010, as amended; 49 U.S.C. 551, 553, 554)
By the Civil Aeronautics Boards
8/ ¥. C.¥dllipan
¥, C. ¥ullipan 1
{SEAL) Secretary



