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SPECIAL CI TO AIR REGULATION 

TURHDffi-POWERED TRANSPORT CATEGORY AIRFLANES OF CURRENT DESIGN 

Part 4b of the C i v i l A i r Regulations contains rules governing the design of transport category 
airplanes. For a number of years, this part has established airworthiness requirements for this cate­
gory of airplanes by prescribing detailed provisions to be met for the issuance of a type cert i f icate. 
However, the advent of turbine-powered airplanes ( jets, turbo-props, e tc . ) has brought about operations 
at considerably higher speeds and alt i tudes than those involving reciprocating engine airplanes. These 
higher speeds and alt i tudes as well as certain inherent characteristics of turbine engines have int ro­
duced numerous new technical and design problems and have necessitated re-evaluation and amendment of 
many provisions i n Part 4b. 

I n recent years the Board has amended Part 4B by introducing numerous technical provisions more 
speci f ica l ly applicable to turbine-powered airplanes. These were included in amendments pertaining to 
structural , f l i gh t characteristic, powerplant ins ta l la t ion , and other provisions. I t i s believed that 
Part 4b as new written i s applicable to turbine-powered airplanes with but one exception; namely, a i r ­
plane performance. I n the future, further amendments to this part, other than those relating to per­
formance, wi l l be comparatively minor in nature mainly reflecting the la test experience in the c e r t i f i ­
cation and operation of these airplanes. 

The performance requirements presently i n Part 4b were f i r s t promulgated almost twelve years ago. 
They are now considered by the Board to be in a form not suitable for direct application to turbine-
powered airplanes. 

The A l inistrator of C i v i l Aeronautics i s in receipt of a large number of applications for type 
cert i f icat ion of turbine-powered airplanes. However, the so-cal led "non-retroactive" clause of S 4b.11 
(a) of Part 4b does not make applicable to a particular airplane type any amendment which i s adopted after 
an application i s f i l ed by the manufacturer for type cert i f icat ion of that airplane. Thus, most of these 
airplanes are not now required to meet some of the la test effective provisions of Part 4b unless the Board 
prescribes otherwise. With so many applications for type cert i f icates pending, i t i s essential that the 
Board establ ish adequate requirements which wi l l effectively apply to the type cert i f icat ion of turbine-
powered transport category airplanes. This Special C iv i l A i r Regulation i s being promulgated for that 
purpose. 

This Special C iv i l A i r Regulation i s being made effective with respect to a l l turbine-ponerea 
transport category airplanes not yet cert i f icated. I n essence, i t prescribes 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 i s 
equivalent to that generally intended by Part 4b. 

The performance requirements contained herein include not only the performance requirements neces­
sary for the cert i f icat ion of an airplane, but also the complementaiy performance operating l imitat ions 
as applicable under Parts 4 0 , 4 1 , and 42 of the C iv i l A i r Regulations. I n promulgating this new per-, 
formance code, the Board intends that the resulting level of safety w i l l be generally similar to the 
level of safety established by the performance code as expressed by the provisions now contained in 
Parts 4b and 40 (or 41 or 42 as appropriate) for reciprocating engine airplanes. To attain t h i s , many 
of the performance provisions have been modified for better appl icabi l i ty to turbine-powered airplanes, 
sane in th© direction of l ibera l izat ion, others in the direction of improvement in the required perform­
ance. 

A s igni f icant change being made i s the introduction of f u l l temperature accountability in a l l 
stages of performance, except the landing distances required. The introduction of fu l l temperature 
accountability w i l l insure that the airplane's performance i s satisfactory irrespective of the existing 
atmospheric temperature. The performance requirements heretofore applicable did not give sufficient 
assurance in th is respect. 

The reason for emitting the direct application of temperature accountability in the requirement 
for landing distances i s that th is stage of performance always has been treated in a highly empirical 
fashion whereby temperature effects are taken into account indirectly together with the effects of other 
operational factors. Long range studies on rationalization of airplane performance so far have not y ie ld­
ed a satisfactory solution to the landing stage of performance. The Board hopes, however, that continued 
studies wi l l result in a solution of th is problem in the near future. 
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The introduction of f a l l temperature accountability has necessitated a complete re-evaluation 
of the minimna RIFONH requirements. Since the prescribed climb must now be met at a l l temperatures 
rather than to be associated with standard temperature, the specif ic values of climb have been altered. 
I n each instance, the change has been in the downward direction because, although the previous values 
were related to standard temperature, a satisfactory resultant climb performance was attained at tem­
peratures substantial ly above standard. While values of minimus* climb performance specified I n the new 
code wi l l teed to increase the maximm certif icated weights of the airplane for the lower range of tem­
peratures, they i t i l l l im i t these -HEIGHTS for the upper range of temperatures, giving adequate assurance 
of satisfactory climb performance at a l l temperatures* 

I n considering the various stages of f l i gh t where minimum values of climb have been heretofore 
established, the Board finds that in tiro of the stages (all-engine s-operating en route and one-engine-
inoperative en route) the establishment of minimun values of climb i s unnecessary because, in the case 
of the all-engines-operating stage, i t has been found not to be cr i t ica l and the case of the one-engine-
inoperative stage i s now more effectively covered by the en route performance operating l imi ta t ions. 

Considering that the minimum climbs being prescribed affect mainly the maximum certif icated "freights 
of the airplane but not the maximum operating weights, the Board, i n adopting the new performance code, 
places considerable emphasis on the ab i l i t y of the airplane to clear obstacles on take-off and during 
f l i g h t . To th is end, cr i ter ia for the take-off path, the en route f l igh t paths, and the transit ion from 
take-off to the en route stage of f l i gh t have been prescribed to reflect rea l is t ic operating procedures. 
Temperature i s fu l l y accounted for in establishing a l l f l igh t paths and an expanding clearance between the 
take-off path and the terrain or obstacles i s required until the en route stage of f l i gh t i s reached. 

I n order to insure that -&ie objectives of the prescribed performance are in fact realized in actual 
operations, the manufacturer i s required to establish procedures to be followed in the operation of the 
airplane in the various conditions specified in the regulation. These procedures, each designed for a 
specif ic airplane, wi l l permit -the operator to u t i l i ze the f u l l performance capabil i t ies of the airplane 
more readily than i f the regolations prescribed a l l - inc lus ive procedures. The use of these procedures 
in deterasining compliance with the requirenents governing take-off, en route, and landing stages, wi l l 
also add considerable f l e x i b i l i t y to the regulation. 

The new performance requirements establish more clearly than heretofore which of the performance 
l imitat ions are conditions on the airworthiness certif icate of the airplane. I n addition to the maximum 
certif icated take-off and landing weights, there are included l imitat ions on the take—off distances and 
on the use of the airplane within the ranges of operational variables, such as al t i tude, temperature, 
and wind. Since these l imitat ions are in the airworthiness cert i f icate, they are applicable to a l l type 
operations conducted with the airplane. 

The new performance code contains values for minimum climb expressed as gradients of climb, in 
percent, rattier than as rates of climb, in feet per minute, as has been the case heretofore. The Board 
believes that the gradient of climb is more direct in expressing the performance margins of the airplane. 
Dse of the gradient eliminates the influence of the s ta l l ing speed on the required climb. Heretofore, 
higher rates of climb ware required for airplanes with higher s t a l l i n g speeds. The only differentiation 
in the new code with respect to the required climb i s between two and four-engine airplanes. This type 
of differentiation i s of long standing in the regulations, being applicable to the one-engine-inoperative 
stage of f l i g h t . I t i s now being expanded to the take-off and approach stages. 

The new performance requirements contained herein are based on the best information presently 
available to the Board.. I t i s real ised, however, that due to the present l imited operating experience 
with turbine-powered transport airplanes, improvement in the requirements can be expected as a result 
of the direct application of the code to specif ic designs of new airplanes. There are certain areas in 
the new requirements where additional refinement of detai ls might be advisable. This I s so part icularly 
in the case of ttie requirements pertaining to the landing stage of f l i g h t . I t i s anticipated that, after 
further study of *&e regulation and especially after i t s application in the design, cer t i f ica t ion , and 
operation of forthcoming turbine-powered airplanes, the desirabi l i ty of changes may become more apparent. 
I t i s the intent of the Board to consider without delay such changes as might be found necessary. Only 
after the provisions of th is Special C iv i l A i r Regulation are reasonably verif ied by practical applica­
t ion wi l l the Board, consider incorporating them on a more permanent basis into ferts 4b, 40, 4 1 , and 42 
of the Civ i l A i r Regulations. 

This Special C i v i l A i r Regulation i s not intended to compromise the authority o f the Administrator 
under i 4b.10 to impose such special conditions as he finds necessary in any particular case to avoid 
unsafe design features and otherwise to insure equivalent safety. 

Interested persons have been afforded an opportunity to participate in the making of th is regula­
t ion (21 F. R. 6091), and due consideration has been given to a l l relevant matter presented. 

I n consideration of the foregoing, the Civ i l Aeronautics Board hereby makes and promulgates the 
following Special C iv i l A i r Regulation, effective August 27, 1957. 
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Contrary provisions of the Civil Air Regulations notwithstanding, all turbine-powered transport 

category airplanes for which a type certificate is issued after the effective date of this Special 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 certificate; and such of the provisions of all subsequent amendments to Part 4b, in effect prior 
to the effective date of this special regulation, 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. 

2. In lieu of I I 4b.110 through 4b.l25, and 4b.743 of Part 4b of the Civil Air Regulations, the 
following shall be applicable* 

PERFOMAiTCE 
4.T.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 I S 4TJU.0 through 4TJ.23- The performance 
limitations, information, and other data shall be given in accordance with 1 4T.743. 

(b) Ghless otherwise specifically prescribed, the perfoiroancs 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 relative 
humidity of 80 percent at and below standard temperatures and on 34 percent at and above standard tem­
peratures plus 50°F. Between these tno temperatures the relative humidity shall vary linearly, 

(d) The performance shall correspond with the propulsive thrust available under the particu­
lar ambient ataiospheric conditions, the particular flight conditions, and the relative humidity specified 
in paragraph (c) of this section. The available propulsive ttirust shall correspond with engine power 
and/or thrust not exceeding file approved power and/or thrust less the installations! losses and less the 
power and/or equivalent thrust absorbed by the accessories and services appropriate to the particular 
ambient atmospheric conditions and tiie particular flight condition. 

4T.111 Airplane configuration, speed, power, and/or thrust; general. 
(a) The airplane configuration (setting of wing and cowl flaps, air brakes, landing gear, 

propeller, etc.), denoted respectively as the take-off, en route, approach, and landing configurations, 
shall be selected by the applioant except as otherwise prescribed. 

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

(c) In determining the accelerate—stop distances, 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 procedures 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 
(l) through (3) of this paragraph. 

(1) The Administrator shall find that the procedures can be consistently executed in 
service by crews of average skill. 

(2) The procedures shall not involve methods or the use of devices which 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 occur during service, 

4T.112 Stalling speeds. 
(a) The speed Vs shall denote the calibrated stalling speed, or the minimum steady flight 

speed at which the airplane is controllable, in knots, with: 
(1) Zero thrust at the stalling speed, or engines idling and throttles closed if it is 

shown that the resultant thrust has no appreciable effect on the stalling speed; 
(2) If applicable, propeller pitch controls in the position necessary for compliance 

with subparagraph (1) of this paragraph; 
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(3) The airplane i n the landing configuration; 

(4) The center of gravity in the most unfavorable position within the allowable 
landing range; 

(5) The weight of the airplane equal to the weight in connection with which V a i s 
being used to determine compliance with a particular requirement. 0 

(b) The speed %_ shal l denote the calibrated s t a l l i n g speed, or the minimum steady f l i g h t 
speed at which the a irplaneHs controllable, in knots, vdth: 

(1) Zero thrust at the s t a l l i n g speed, or engines id l ing and throttles closed i f i t i s 
shown that the resultant thrust has no appreciable effect on the s ta l l ing speed; 

(2) I f applicable, propeller pitch controls in the position necessary for compliance 
with subparagraph ( l ) of tills paragraph; the airplane in a l l other respects ( f laps , landing gear, etc.) 
in the particular configuration corresponding with that in connection with which Vg^ i s being used; 

(3) The weight of the airplane equal to the weight in connection with which i s 
being used to determine coapliance with a particular requirement. 

(c) The s t a l l speeds defined i n th is section shal l be the ainimm speeds obtained i n f l i g h t 
tests conducted in accordance with the procedure of subparagraphs (1) and (2) of th is paragraph. 

(1) With the airplane trimmed for straight f l i g h t at a speed of 1.4 V s and from a speed 
suff icient ly above the s ta l l ing speed to insure steady conditions, the elevator control shall be applied 
at a rate such that the airplane speed reduction does not exceed one knot per second. 

(2) Boring the test prescribed i n subparagraph (1) of th is paragraph, the f l igh t 
characteristics provisions of § 4b J.60 of Part 4b of the C i v i l M r Regulations shal l be complied with. 

4TJ13 Take-off; general. 

(a) The take-off data i n i i 43.114 through 4T.117 shal l be determined under the conditions 
of subparagraphs ( l ) and (2) of th is paragraph. 

(1) At a l l weights, a l t i tudes, and ambient temperatures within the operational l im i ts 
established by the applicant for the airplane. 

(2) I n the configuration for take-off (see § 4T.111). 

(b) Take-off data shal l be based on a smooth, dry, hard-surfaced runway, and shal l be deter­
mined in such a manner that reproduction of the performance does not require exceptional s k i l l or a ler t ­
ness on the part of the p i lo t . I n the case of seaplanes or f loat planes, the take-off surface shal l be 
smooth water, while for skiplanes i t shall be smooth dry snow. I n addit ion, the take-off data shall be 
corrected i n accordance with subparagraphs (1) and (2) of this paragraph for wind and for runway grad­
ients within the operational l im i ts established by the applicant for the airplane. 

(1) Not more than 50 percent of nominal wind components along the take-off path opposite 
to the direction of take-off, and not l ess than 150 percent of nominal wind components along the take-off 
path in the direction of take-off. 

(2) Effective runway gradients. 

4T. l i / , Take-off speeds. 

(a) The cr i t ical -engine-fai lure speed TA , in terms of calibrated a i r speed, shall be selected 
by the applicant, but shal l not be l e s s than the minimum speed at which control labi l i ty by primary aero­
dynamic controls alone i s demonstrated during the take-off run to be adequate to permit proceeding safely 
with the take-off using average pi lot ing s k i l l , •when the cr i t ica l engine i s suddenly made inoperative. 

(b) The miniaun take-off safety speed Vg, ^ rms or calibrated a i r speed, shal l be selected 
by the applicant so as to permit the gradient of climb required i n § 4T.120 (a) and (b ) , but i t shall not 
be l ess than; 

(1) 1.2 T_ for two-engine propeller-driven airplanes and for airplanes without pro­
pellers liiich have no provisions for obtaining a s igni f icant reduction in the one-engine-inoperative 
power-on s ta l l ing spaed. 

http://4T.li
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( 2 ) 1 . 1 5 V„ FOR PROPELLER-DRIVEN AIRPLANES HAVING MORE THAN TIRO ENGINES AND FOR AIR-

PLANES •WITHOUT PROPELLERS WHICH HAVE PROVISIONS FOR OBTAINING A SIGNIFICANT REDUCTION IN THE ONE-ENGINE-
INOPERATIVE POWER-ON STALLING SPEED; 

( 3 ) 1 J . 0 TIMES THE MINIMUM CONTROL SPEED ESTABLISHED IN ACCORDANCE WITH 1 4B . 1 3 3 
OF PART 4B OF THE CIVIL AIR REGULATIONS. 

(C) I F ENGINE FAILURE I S ASSUMED TO OCCUR AT OR AFTER THE ATTAINMENT OF V , , TOE DEMONSTRATION 
IN WHICH THE TAKE-OFF RUN I S CONTINUED TO INCLUDE THE TAKE-OFF CLIMB, AS PROVIDED IN PARAGRAPH (A) OF 
THIS SECTION, SHALL NOT BE REQUIRED. 

4 T . 1 1 5 ACCELERATE-STOP DISTANCE. 

(A) THE ACCELERATE-STOP DISTANCE SHALL BE THE SUM OF THE FOLLOWINGI 

( 1 ) THE DISTANCE REQUIRED TO ACCELERATE THO AIRPLANE FRCM a STANDING START TO THE 
SPEED V^i 

( 2 ) ASSUMING THE CRITICAL ENGINE TO FAIL AT THE SPEED \ T THE DISTANCE REQUIRED TO 
BRING THE AIRPLANE TO A FULL STOP FROM THE POINT CORRESPONDING WITH THE SPEED \^ . 

(B) IN ADDITION TO, OR IN LIEU OF, WHEEL BRAKES, THE USE OF OTHER BRAKING MEANS SHALL BE 
ACCEPTABLE IN DETERMINING THE ACCELERATE-STOP DISTANCE, PROVIDED THAT SUCH BRAKING MEANS SHALL HAVE 
BEEN PROVEN TO BE SAFE AND RELIABLE, THAT THE MANNER OF THEIR EMPLOYMENT I S SUCH THAT CONSISTENT RESULTS 
CAN BE EXPECTED IN SERVICE, AND THAT EXCEPTIONAL SKILL I S NOT REQUIRED TO CONTROL THE AIRPLANE. 

(C) THE LANDING GEAR SHALL REMAIN EXTENDED THROUGHOUT THA ACCELERATE-STOP DISTANCE. 

4 T . U 6 TAKE-OFF PATH. THE TAKE-OFF PATH SHALL BE CONSIDERED TO EXTEND FROM THE STANDING START TO 
A POINT IN THE TAKE-OFF WHERE A HEIGHT OF 1 , 0 0 0 FEET ABOVE THE TAKE-OFF SURFACE I S REACHED OR TO A POINT 
IN THE TAKEOFF WHERE THE TRANSITION FROM THE TAKE-OFF TO THE EN ROUTE CONFIGURATION I S COMPLETED AND A 
SPEED I S REACHED AT WHICH COMPLIANCE WITH § 4 T J . 2 0 (C) I S SHOWN, WHICHEVER POINT I S AT A HIGHER ALTITUDE. 
THE CONDITIONS OF PARAGRAPHS (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 I 4 T . 1 U ( C ) . 

(B) THE AIRPLANE SHALL BE ACCELERATED ON OR NEAR THE GROUND TO THE SPEED V-> DURING WHICH TIME 
THE CRITICAL ENGINE SHALL BE MADE INOPERATIVE AT SPEED V. AND SHALL REMAIN INOPERATIVE DURING THE REMAIN­
DER OF THE TAKE-OFF. 

(C) LANDING GEAR RETRACTION SHALL NOT BE INITIATED PRIOR TO REACHING THE SPEED VJ,. 

(D) THE SIOPE OF THE AIRBORNE PORTION OF THE TAKE-OFF PATH SHALL BE POSITIVE AT ALL POINTS. 

( E ) AFTER THE SPEED I S REACHED, THE SPEED THROUGHOUT THE TAKE-OFF PATH SHALL NOT BE LESS 
THAN AND SHALL BE CONSTANT FROM THE POINT WHERE THE LANDING GEAR I S COMPLETELY RETRACTED UNTIL A 
HEIGHT OF 400 FEET ABOVE THE TAKE-OFF SURFACE I S REACHED, 

(F) EXCEPT FOR GEAR RETRACTION AND PROPELLER FEATHERING, THE AIRPLANE CONFIGURATION SHALL NOT 
BE CHANGED BEFORE REACHING A HEIGHT OF 4-00 FEET ABOVE THE TAKE-OFF SURFACE. 

(G) AT ALL POINTS ALONG THE TAKE-OFF PATH STARTING AT THE POINT WHERE THE AIRPLANE FIRST 
REACHES A HEIGHT OF 400 FEET ABOVE THE TAKE-OFF SURFACE, THE AVAILABLE GRADIENT OF CLIMB SHALL NOT BE 
LESS THAN 1 . 4 PERCENT FOR TWO-ENGINE AIRPLANES AND 1 . 8 PERCENT FOR FOUR-ENGINE AIRPLANES. 

(H) THE TAKE-OFF PATH SHALL BE DETERMINED EITHER BY a CONTINUOUS DEMONSTRATED TAKE-OFF, OR 
ALTERNATIVELY, BY SYNTHESIZING FROM SEGMENTS THE COMPLETE TAKE-OFF PATH. 

( I ) I F THE TAKE-OFF PATH I S DETERMINED BY THE SEGMENTAL METHOD, THE PROVISIONS OF SUBPARA­
GRAPHS { L ) THROUGH ( 4 ) OF THIS PARAGRAPH SHALL BE SPECIFICALLY APPLICABLE. 

( 1 ) THE SEGMENTS OF A SEGIIENTAL TAKE-OFF PATH SHALL BE CLEARLY DEFINED AND SHALL BE 
RELATED TO THE DISTINCT CHANGES IN THE CONFIGURATION OF THE AIRPLANE, IN POWER AND/OR THRUST, AND IN 
SPEED. 

( 2 ) THE WEIGHT OF THE AIRPLANE, TJIE CONFIGURATION, AND THE POWER AND/OR THRUST SHALL BE 
CONSTANT THROUGHOUT EACH SEGMENT AND SHALL CORRESPOND WITH THE MOST CRITICAL CONDITION PREVAILING IN 
THE PARTICULAR SEGMENT. 
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•(3) Tne segmental f l i g h t path sha l l be based on the airplane's performance without fl 

ground effect . ™ 

(4) Sepiental take-off path data shal l be checked by continuous demonstrated take-offs 
to insure that the segmental path i s conservative relative to i3ie continuous path. 

4TJJ.7 Take-off distance. The take-off distance shal l be the horizontal distance along the take­
off path from the start of the take-off to the point where the airplane attains a height of 35 feet above 
the take-off surface as determined in accordance with I 4T.116. 

4T.118 Climb; general. Compliance shal l be shown with the climb requirements of I I 4T.119 and 
4T.120 at a l l weights, a l t i tudes, and ambient temperatures, within the operational l im i ts established by 
the applicant for the airplane. The airplane's center of gravity shall be i n the most unfavorable p o s i ­
t ion corresponding with the applicable configuration. 

4TJJ.9 All-engine—operating landing climb. I n the landing configuration, the steady gradient of 
climb shal l not be l e s s than 4.0 percent, with: 

(a) A l l engines operating at the available take-off power and/or thrust; 

(b) A climb speed not in excess of 1.4 V H • 
o 

43.120 Ctae-engine-inoperative climb. 

(a) Take-off; landing gear extended. I n the take-off configuration at the point of the 
f l ight path where the airplane's speed f i r s t reaches TKj, in accordance with § 4T.116 but without ground 
effect, the steady gradient of climb shal l be positive with* 

(1) The cr i t ica l engine inoperative, the remaining engine(s) operating at tiie available 
take-off power and/or thrast existing in accordance with § 4T.116 at the time the airplane's landing 
gear i s fu l l y retracted} 

(2) The weight equal to the airplane's weight existing in accordance with § 4T.116 at 
the t ine retraction of the airplane's landing gear i s in i t ia ted; 

(3) The speed equal to the speed Vr,. ^ 

(b) Take—off; landing gear retracted. I n the take-off configuration at the point of the 
f l i g h t path inhere the airplane's landing gear i s fu l ly retracted, in accordance with I 4TJJL6 but without 
ground effect, the steady gradient of climb shall not be l e s s than 2.5 percent for two-engine airplanes 
and not l e s s than 3.0 percent for four-engine airplanes, withs 

(1) The cr i t ica l engine inoperative, the remaining engine(s) operating at the take-of f 
power and/or thrust available at a height of 400 feet above the take-off surface and existing i n accord­
ance with § 4TJJ.6; 

(2) The weight equal to the airplane's weight existing in accordance with 1 4T.116 at 
the time t ie airplane's landing gear i s f u l l y retracted; 

t3) The speed equal to the speed Vg. 

(c) H n a l take-off. I n the en route configuration, the steady gradient of climb shall not 
be l e s s than 1*4 percent for tiro-engine airplanes and not l e s s than l . S percent for four-engine airplanes, 
at the end of the take-off path as determined by § 4T.116, withs 

0.) The cr i t ica l engine inoperative, the remaining engine(s) operating at the available 
maiifftnn continuous power and/or thrust} 

(2) The weight equal to the airplane's weight existing in accordance with I 4T.116 at 
the time retraction of the airplane '3 f laps i s in i t ia ted; 

(3) The speed equal to not l e s s than 1.25 V_ . 

(d) Approach. I n the approach configuration such that V„ does not exceed 1J.0 V 3 , the 
steady gradient of climb shal l not be l e s s than 2.2 percent for two-engino airplanes and not fees than 
2*3 percent for four-engine airplanes, with: 

( l ) The c r i t i ca l engine inoperative, the remaining engine(s) operating at the available 
take-off power and/or thrust; ^ 
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| (2) The weight equal to the maximum landing weight; 

(3) A climb speed not in excess of 1.5 V^; 

4T.1ZI En route flight paths. With the airplane In the en route configuration, the flight paths 
prescribed in paragraphs (a) and (b) of this section shall be determined at all weights, altitudes, and 
ambient temperatures within the limits established by the applicant for the airplane. 

(a) One engine inoperative. The one-engine-inoperative net flight path data shall be deter­
mined in such a manner that they represent the airplane's actual climb performance diminished by a grad­
ient of climb equal to 1.4 percent for two-engine airplanes and 1.8 percent for four-engine airplanes. 
It shall be acceptable to include in these data the variation of the airplane's weight along the flight 
path to take into account the progressive consumption of fuel and oil by the operating engineCs). 

(b) Two engines inoperative. For airplanes with »four engines, the two-engine-inoperative 
net flight path data shall be determined in such a manner that they represent the airplane's actual 
climb performance diminished by a gradient of clinib equal to 0.6 percent. It shall be acceptable to 
include in these data the variation of the airplane's weight along the flight path to take into account 
the progressive consumption of fuel and oil by the operating engines. 

(c) Conditions. In determining the flight paths prescribed in paragraphs (a) and (b) of this 
section, the conditions of subparagraphs(l) through (4) of this paragraph shall apply. 

(1) The airplane *s center of gravity shall be in the most unfavorable position. 
(2) The critical engine(s) shall be inoperative, the remaining engine(s) operating at 

the available masimiia continuous power and/or thrust. 
(3) Means for controlling the engine cooling air supply shall be in the position which 

provides adequate cooling in the hot-day condition. 
(4) The speed shall be selected by the applicant. 

4TJ.22 Landing distance. The landing distance shall be the horizontal distance required to land 
I and to come to a complete stop (to a speed of approximately 3 knots in the case of seaplanes or float 
planes) from a point at a height of 50 feet above the landing surface. Landing distances shall be de­
termined for standard temperatures at all freights, altitudes, and winds within the operational limits 
established by the applicant for the airplane. The conditions of paragraphs Ca) through (f) of this 
section shall apply. 

(a) The airplane shall be in the landing configuration. During the landing, changes in the 
airplane's configuration, in power and/or thrust, and in speed shall be in accordance with procedures 
established by the applicant for the operation of the airplane in service. The procedures shall comply 
with the provisions of I 4TJ.11 (c). 

(b) The landing shall be preceded by a steady gliding approach down to the 50—foot height 
with a calibrated air speed of not less than 1.3 V. . 

o 
(c) The landing distance shall be based on a smooth, dry, hard-surfaced runway, and shall 

be determined in such a manner that reproduction does not require exceptional skill or alertness on 
the part of the pilot. In the case of seaplanes or float planes, the landing surface shall be smooth 
water, while for skiplanes it shall be smooth dry snow. During landing, the airplane shall not exhibit 
excessive vertical acceleration, a tendency to bounce, nose over, ground loop, porpoise, or water loop. 

(d) The landing distance shall be corrected for not more than 50 percent of nominal wind 
components along the landing path opposite to the direction of landing and not less than 150 percent 
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 
excess of those approved by the manufacturer of the brakes, and the wheel brakes shall not be used in 
such a manner as to produce excessive wear of brakes and tires. 

(f) If the Administrator finds that a device on the airplane other than wheel brakes has a 
noticeable effect on the landing distance and if the device depends upon 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. 
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4T.123 Limitations and information. 

(a) Limitations. The performance l imitat ions on the operation of the airplane shal l be 
established in accordance with subparagraphs ( l ) through ( 4 ) of th is paragraph. (See also S AT.743.) 

(1) Take-off weights. The maximum take-off weights sha l l be established at which 
compliance i s shcan with the generally applicable provisions of th is regulation and with I 4TJ.20 (a ) , 
(b ) , and (c) for altitudes and ambient temperatures within the operational l im i ts of the airplane 
(see subparagraph (4) of th is paragraph). 

(2) Landing weights. The maxhmia landing weights shal l be established at which 
compliance i s shetm with the generally applicable provisions of th is regulation and with i i 4T.119 
and 4T.120 (d) for alt itudes and ambient temperatures within the operational l im i ts of the airplane 
(see subparagraph (4) of th is paragraph). 

(3) Take-off and accelerate-stop distances. The mininnm distances required for take­
of f shal l be established at which compliance i s shown with the generally applicable provisions of th is 
regulation and with II 4TJ15 and 41.117 for weights, a l t i tudes, temperatures, wind components, and 
runway gradients, within the operational l imi ts of the airplane (see subparagraph (4) of this paragraph). 

(4) Operational l i m i t s . The operational l im i ts of the airplane shall be established by 
the applicant for a l l variable factors required in showing compliance with this regulation (weight, 
alt i tude, temperature, e t c . ) . (See 1 1 4TJ13 (a) ( l ) and (b) , 4TJ.18, 4T.1ZL, and 4T.122.) 

(b) Information. The performance information on the operation of the airplane shal l be 
scheduled in compliance with the generally applicable provisions of this regulation and with § i 4T.116, 
41.121, and 4T.122 for weights, a l t i tudes, temperatures, wind components, and runway gradients, as these 
may be applicable, within the operational l im i ts of the airplane (see subparagraph (a) (4) of th is sec­
t ion) . I n addit ion, the perfonnaace information specified in subparagraphs ( l ) through (3) of this 
paragraph shall be deteimined by extrapolation and scheduled for the ranges of weights between the maxi-
uua landing and maximim take-off weights established in accordance with subparagraphs (a) (1) and (a) 
(2) of this sect ion. (See a lso § 4T.743.) 

(1) Climb in the landing configuration (see I 4T.119); 

(2) Climb i n the approach configuration (see § 4T.120 (d) ) ; 

(3) Landing distance (see § 4T.122). 

AIRPLANE JLIfflT UANIJAL 

4T.743 Perfomance l imi ta t ions, information, and other data. 

(a) Limitations. The airplane's performance l imitat ions shall be given In accordance with 
§ 4T.123 ( a ) . 

(b) Information. The performance information prescribed in § 4TJ .23 (b) for the application 
of the operating rules of th is regulation shall be given together with descriptions of the conditions, 
a i r speeds, e tc . , under -rfiich the data were determined. 

(c) Procedures. For a i l stages of f l i g h t , procedures shal l be given with respect to airplane 
configurations, power and/or thrust se t t ings , and indicated a i r speeds, to the extent such procedures are 
related to 1he l imitations and information set forth in accordance with paragraphs (a) and (b) of this 
sect ion. 

(d) Miscellaneous. An explanation shall be given of s igni f icant or unusual f l i g h t or ground 
handling characteristics of the airplane. 

3 . I n l i e u of 1 1 40.70 through 40.78, 41 .27 through 41 .36 (d ) , and 42.70 through 42.83, of Parts 40, 
41 , and 4 2 of iiie C iv i l A i r Regulations, respectively, the following shall be applieables 

OPERATING ROLES 

40T.80 Transport category airplane operating l imi ta t ions. 

(a) I n operating any passenger-carrying transport category airplane certificated in accord­
ance with the performance requirements of th is regulation, the provisions of 1 § 40T.80 through 40T.84 
shal l be complied with, unless deviations therefrom are speci f ica l ly authorized by Iiie Administrator on 
the ground that the special circumstances of a particular case make a l i t e ra l observance of the require­
ments unnecessary for safety. 
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(b) The performance data in the Airplane flight Manual shall be applied in determining 
compliance with the provisions of i§ 4-OT.SL through 40T.84. Where conditions differ from those for 
which specific tests were made compliance shall be determined by approved interpolation or computation 
of the effects of changes in the specific variables if such interpolations or computations give results 
substantially equalling in accuracy the results of a direct test. 

4.QT.81, Airplane's certificate limitations. 
(a) Wo airplane shall be taken off at a weight which exceeds -Hie take-off weight specified 

in the Airplane Flight Manual for the elevation of the airport and for the ambient temperature existing 
at the tine of the take-off. {See II 4TJ.23 (a) (l) and 4T.743 (a).) 

(b) No airplane shall be taken off at a weight such that, allowing for normal consumption of 
fuel and oil in flight to the airport of destination, the weight on arrival will exceed the landing 
weight specified in the Airplane Flight Manual for the elevation of the airport of destination and for 
the ambient temperature anticipated there at the time of landing. (See SI 4TJ.23 (a) (2) end 4 .̂743 ( a ) . ) 

(q) No airplane shall be taken off at a weight which exceeds the weight shown in the Airplane 
Plight Manual 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 runway gradient, 
and the ambient temperature and wind component existing at the time of take-off. (See Is 4T.123 (a) (3) 
and 4?.743 (a).) 

(d) No airplane shall be operated outside the operational limits specified in the Airplane 
Flight Manual. (See Ii 4TJ.23 (a) (4) and 41.743 (a).) 

4&T.82 Take-off obstacle clearance limitations. No airplane shall be taken off at a weight in 
excess of that shown in the Airplane Flight Manual to correspond with a take-off path which clears all 
obstacles either by at least a height equal to (35 +• 0.01D) feet vertically, where D is the distance 
out along the intended flight path from the end of the runway in feet, or by at least 200 feet horizon­
tally within the airport boundaries and by at least 300 feet horizontally after passing beyond the 
boundaries. In determining the allowable deviation of the flight path in order to avoid obstacles by 
at least the distances prescribed, it shall be assumed that the airplane is not banked 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 runway gradient, and for the ambient temperature and wind component existing 
at the time of take-off. (See § 1 4T .123 (b) and 4T.743 (b).) 

40T.83 En route limitations. 
(a) One engine inoperative. No airplane shall be taken off at a weight in excess of that 

which, according to the one-engine-inoperative en route net flight path data shown in the Airplane 
Flight Manual, will permit compliance with either subparagraph (1) or subparagraph (2) of this para­
graph at all points along the route. The net flight path used shall be for the ambient temperatures 
anticipated along the route. (See 91 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 all terrain and obstructions along the route within 5 miles on either side of the 
intended track. 

(2) The net flight path shall be such as to pemit the airplane to continue flight 
from the cruising altitude to an alternate airport where a landing can be made in accordance with the 
provisions of § 40T.84 (b), the net flight path clearing vertically by at least 2,000 feet all terrain 
and obstructions along the route within 5 miles on either aide of the intended track. The provisions 
of subdivisions (i) through (vii) of this subparagraph shall apply. 

(i) The engine shall be assumed to fail at the most critical point along the route. 
(ii) The airplane shall be assumed to pass over the critical obstruction following 

engine failure at a point no closer to the critical obstruction than the nearest approved radio naviga­
tional fix, except that the Administrator may authorise a procedure established on a different basis where 
adequate operational safeguards are found to exist. 

(ill) The net flight path shall have a positive slope at 1,000 feet above the air­
port used as the alternate. 

(iv) An approved method shall be used to account for winds which would otherwise 
adversely affect the flight path. 
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(v) Fuel jettisoning shall be permitted if the Administrator finds that the ^ 
operator has an adequate training program, proper instructions are given to the flight crew, and all 
other precautions are taken to insure a safe procedure. 

(vi) The alternate airport shall be specified in the dispatch release and shall 
meet the prescribed weather minima. 

(vii) The consumption of fuel and oil after the engine becomes inoperative shall 
be that which is accounted for in the net flight path data shown in the Airplane Flight Manual. 

(b) Two engines inoperative. No airplane shall be flown along an intended route except 
in compliance with either subparagraph (l) or subparagraph (2) of this paragraph. 

(1) So place along the intended track shall be more than 90 minutes away from an 
airport at which a landing can be made in accordance with tiie provisions of I 40T.84 (b), assuning 
all engines to be ops rating at cruising power. 

(2) No airplane shall he taken off at a weight in excess of that which, according to 
the two-engine-inoperative en route net flight path data shewn in the Airplane Flight Manual, will 
permit the airplane to continue flight from the point where tno engines are assumed to fail simultane­
ously to an airport where a landing can be made in accordance with the provisions of I 40T.34 (b), the 
net flight path having a positive slope at an altitude of at least 1,000 feet above all terrain and 
obstructions along the route within 5 miles on either side of the intended track or at an altitude of 
5,000 feet, whichever is higher. The net flight path considered shall be for the ambient temperatures 
anticipated along the route. The provisions of subdivisions (i) through (iii) of this subparagraph 
shall apply. (See §§ 4T.123 (b) and 4T.743 (b).) 

(i) Tbe tiro engines shall be assumed to fail at the most critical point along 
the route. 

(ii) If fuel jettisoning is provided, the airplane's weight at the point where 
the two engines are assumed to fail *FTIALL be considered to be not less than that which would Include 
sufficient fuel to proceed to the airport and to arrive there at an altitude of at least 1,000 feet 
directly over the landing area. 

(iii) The consumption of fuel and oil after the engines become inoperative shall 
be that which is accounted for in the net flight path data shown in the Airplane FLight Manual. 

40T.84 Landing 1-SiHtations. 

(a) Airport of destination. So airplane shall be taken off at a weight in excess of that 
t&ich, in accordance with the landing distances sho-ro in the Airplane Flight Manual for the elevation 
of the airport of intended destination and for the wind conditions anticipated there at tiie time of 
landing, would permit the airplane to be brought to rest at the airport of intended destination within 
60 percent of the effective length of the runway from a point 50 feet directly above the intersection 
of the obstruction clearance plane and the runway. The weight of the airplane shall be asexmed to be 
reduced by the weight of the fuel and oil expected to be consumed in flight to the airport of intended 
destination. Compliance shall be shown witti the conditions of subparagraphs (l) and (2) of this para­
graph. (See g§ 4T023 (b) and 4T.743 (b).) 

(1) It shall be assmed that the airplane is landed on the most favorable runway and 
direction in still air. 

(2) It shall be assumed that the airplane is landed on the most suitable runway con­
sidering the probable wind velocity and direction and taking due account of the ground handling char­
acteristics of the airplane and of other conditions (i.e., landing aids, terrain, etc.). If full com­
pliance with the provisions of this subparagraph is not shown, the airplane may be taken off if an 
alternate airport is designated which permits compliance with paragraph (b) of this section. 

(b) Alternate airport. No airport shall be designated as an alternate airport in a dispatch 
release unless the airplane at the weight anticipated at the time of arrival at such airport can comply 
with the provisions of paragraph (a) of this section, provided that tiie airplane can be brought to rest 
within 70 percent of the effective length of the runway. 
(Sec. 205 (a), 52 Stat. 984; 49 fl.S.C. 425 (a). Interpret or apply sees. 601, 603, 604, 52 Stat. 1007, 
1009, ldO, as amended̂  49 U.S.C. 551, 553, 554) 

By the Civil Aeronautics Boardt 
/s/ M. C. Mulligan 

M. C. aulligan 
(SE&L) Secretary 


