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SPECIAL CIVIL AIR REGULATION 

TURBINE-POWERED TRANSPORT CATEGORY AIRPLANES OF CURRENT DESIGN 

On July 23, 1957, the Board adopted Special C i v i l Air Regulation No. SR-U22 which sets forth 
airworthiness requirements applicable to the type cert i f icat ion and operation of turbine-powered 
transport category airplanes for which a type cert i f icate i s issued after August 27, 1957. Included 
i n that regulation was a new set of performance requirements, with respect to which the Board i n d i 
cated that consideration would De given to any changes found necessary as a result of further study 
and experience. The preamble to SR-k22 contains the relevant considerations leading to i t s promul
gation and i s considered to provide the basic background for this regulation. 

Since the adoption of SR~h22, considerable study has been devoted to the new performance r e 
quirements by a l l interested part ies . As a result of these studies and of further experience gained 
in the design, c e r t i f i c a t i o n , and operation of turbine-powered airplanes, certain issues with respect 
to SR-U22 require re-evaluation. This regulation ref lects the resolution of most of the outstanding 
issues in the l ight of the best information presently available to the Board. 

The following provisions of this regulation differ from, or are additional to, the provisions of 
SR-U22: Introductory paragraph; item I j §§ U T . l l l ( c ) ; lrT.112: I1TJ.II4. (b ) , (b)(1) , (b) (U), and ( c ) j 
introductory paragraph of UT .H63 u,T .H6 (b ) , ( c ) , ( e ) , and (g)j ljT.1173 U T . l H a j UTJ .19; UT.120 ( a ) , 
(a) (1) , (b) , (b)(1) , ( c ) , (c ) (2 ) , ( c ) ( 3 ) , (d ) , and ( d ) ( 3 ) ; fcT.121 (a) and (b)j introductory paragraph 
of UT.122; liT.122 (b) , ( f ) , and (g ) : lrT.123 (a ) (1 ) , (a ) (2 ) , ( a ) ( 3 ) , and (b)j &T.7U3 ( c ) ; uOT.8l (b) and 
( c ) ; U0T.82; UOT.83 ( a ) ( 2 ) ( i i i ) , (b)(2) , and ( b ) ( 2 ) ( i i ) ; item hi and item 5. Of these provisions, the 
following differ from those proposed i n C i v i l Air Regulations Draft Release No. 58-6: '§e U T . l J i ( c ) j 
UT.112 (a ) (U) ; l iT. l lU ( b ) ( U ) , ( c ) , (c ) (2 ) . ( c ) ( 3 ) , and ( c ) ( U ) j UT.116 (c) and (e) j 1»T.117 (b)(1) and 
(b) ( 2 ) ; UT.119 ( a ) ; UT.120 (a) j U0T.81 (c) and U3T.11 ( c ) . 

With respect to the appl icabi l i ty of this regulation, experience with cert i f icat ion under SR~ti22 
indicates that a lead time of about two months between the date of adoption of the regulation and the 
date of issuance of the type cert i f icate should provide a reasonable period of time within which to 
show compliance with this regulation. I n view of t h i s , and i n the interest of having uniform regula
tions applicable to most of the turbine-powered airplanes, i t i s considered advisable to have this 
regulation apply- to a l l such airplanes for which a type cert i f i cate i s issued after September 30, 1958. 
Turbine-powered transport category airplanes for which a type cert i f icate i s issued on or prior to 
September 30, 1958, may comply with t h e provisions of this regulation i n l i e u of SR-lj22. i f this op
tion i s exercised, i t i s intended that compliance be shown with a l l the provisions of this regulation 
and i t i s not intended to permit a showing of compliance with portions of this regulation and portions 
of SR-h22. 

The provisions of this regulation involve the following technical issues : 

A substantive change i s made by introducing an all-engines-operating take-off i n establishing the 
take-off distance. Presently, the take-off distance i s based only on a one-engine-out take-off. To 
insure that an adequate margin of safety w i l l exist for day-in and day-out operations, the minimum 
take-off distance i s being related to both the one-engine-inoperative distance now prescribed and to 
the distance with a l l engines operating, with a factor of 1.15 being applied to the l a t t e r . 

There are also included important changes with respect to the speeds applicable to the take-off 
path. The provisions of SR-^22 prescribe that the airplane shal l be accelerated on or near the ground 
to the speed V j . This provision has been subject to varying interpretations having a marked difference 
i n effect on the resultant level of performance. The issue i n this matter i s whether or not the a i r 
plane should be permitted to l i f t off the runway at some speed below Vg* Because of the increased 
acceleration of turbine-powered airplanes, the tendency to overshoot the l i f t - o f f speed w i l l be greater 
than on piston-engine airplanes and this tendency increases with the reduction i n weight of the a i r 
plane. To r e s t r i c t l i f t - o f f to the minimum take-off safety speed V2 would unduly extend the take-off 
distance i n cases where S I J C D overshooting of speed occurs. Such a res tr ic t ion would be unnecessarily 
conservative and would not re f lect r e a l i s t i c take-off procedures. For these reasons this regulation 
permits the airplane to l i f t off the ground at a speed lower than the Vj speed, but prescribes certain 
l imit ing conditions. The l i f t - o f f speed i s related to a rotational speed Vg which must not be less 
than 95 percent of the minimum V2 speed and must be 10 percent greater than a speed at which no 
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hazardous characteristics are displayed by the airplane, such as a re lat ive ly high drag condition or a 
ground s t a l l . The V2 speed has been re-defined to take into account the increment i n speed arising 
froia overshoot tendencies. Under the new definition, the minimum V2 speed corresponds with the mini-
T r n n take-off safety speed as now defined ir. SR4>22. With respect to the take-off path, the V2 speed 
i s required to be attained prior to reaching a height of 35 feet above the take-off surface and thus 
i s related to the selection of the rotational speed. Further, there i s a revision which requires Vg 
to be maintained as close as practicable at a constant value from the 35-foot point to a height of U00 
feet above the take-off surface. This speed i s the speed at which the prescribed minimum take-off 
gradients mist be net . 

There i s introduced i n this regulation the concept of unbalanced take-off f i e l d lengths. SR-lj22 
does not preclude unbalancing of f ie ld lengths, provided that the unbalancing i s within the length of 
the runway. Other countries have employed unbalancing with respect to so-called "stopways" and " c l e a r 
ways," I t appears that United States operators ultimately w i l l find i t advantageous to resort to the 
use of unbalancing, bet probably not to the same extent as practiced i n other countries. On the premise 
that only clearways w i l l be ut i l i zed , the amendments have been formulated accordingly. Clearways, as 
defined herein, are areas not suitable for stopping the airplane i n the event of an aborted take-off, 
but adequate to provide additional take-off distance for climb-out. To safeguard operations u t i l i z i n g 
iLearvays, there i s introduced the concept of a take-off run which operationally relates to the determi
nation of the mini mi rm runway length required. The take-off run i s defined as the greater of the h o r i 
zontal distances alon* the take-off path to a given point with one engine inoperative or with a l l 
engines operating, with a margin of 15 percent being added to the l a t t e r . The take-off run i s measured 
from the beginning of take-off to a point equidistant between the point where the airplane l i f t s off and 
the point where a height of 35 feet i s reached. The required runway length must not be less than the 
take-off run nor less than the accelerate stop distance. 

According to the definition given, a clearway i s subjected to the control of the airport authorities . 
I t i s not intended, however, that there be ownership by the airport authorities of the area i n which the 
clearway l i e s . The objective for requiring control by the airport authorities i s to insure that no 
f l ight w i l l be in i t iated using a clearway unless i t i s determined with certainty that no movable obstacle 
w i l l exist within the clearway when the airplane f l i e s over. 

I t i s anticipated that the introduction of clearways w i l l offer further p o s s i b i l i t i e s of increasing 
the u t i l i t y of existing airport f a c i l i t i e s i n this country. When such areas can be integrated into 
existing f a c i l i t i e s , economical benefits w i l l accrue to the community and the operators. I n addition, 
since clearways are presently available at some of the airports i n other countries, United States oper
ators w i l l have the opportunity of taking advantage of such f a c i l i t i e s . 

There are included changes with respect to the prescribed minimum altitude of 1 , 0 0 0 feet relat ive 
to the take-off path and to the one-engine-inoperative and two-engine-inoperative requirements applicable 
to the v i c i n i t y of the airport . Heretofore, the C i v i l Air Regulations have incorporated the reference 
altitude of 1 , 0 0 0 feet i n respect of performance c r i t e r i a over the airport . Obscure as i s the s i g n i f i 
cance of this altitude operationally, the altitude of 1 ,500 feet has worldwide precedent of being used 
as the altitude above tha airport at which, generally, IFR approaches are in i t iated and go-around pro
cedures executed. For this reason, the charges made extend the take-off path to a minimum altitude of 
1,5*00 feet and make this altitude applicable to the prescribed performance c r i t e r i a above the airport 
for the one- and two-engine-inoperative en route requirements. I t i s not anticipated that these 
changes w i l l create any probles with respect to the en route stages of f l i g h t ; however, i t i s realized 
that a further exterelon of ths take-off path mi?ht add to the problem of obtaining accurate data on 
obstacles relat ively distant from the airport . The Board finds that the extension of the f l ight path 
to 1 ,500 feet i s warranted i n l ight of the operational significance of this altitude and because the 
extended f l ight paths w i l l provide -ore ful ly for adequate terrain clearance at the end of the take
off path. 

There i s included a change with respect to the take-off path whereby the take-off f l ight path i s 
established as starting from a 35-foot height at the end of the take-off distance and a net take-off 
f l ight path i s prescribed for operational use. This l a t t e r chacre i s for consistency with the speci 
fication of net f l ight paths for the en route stages of f l ight and to simplify determination of ob
stacle clearances operationally. The net f l ight path i s specified to be the actual f l ight path 
diminished by a gradient of 1 ,0 percent. I t i s intended that the net f l ight path be obtained from the 
gross flight path by simple gaonetric means. 

The change i n the altitude f r m 1 , 0 0 0 to 1 ,500 feet previously mentioned, as well as a re-evalua
tion in other respects ot sone of the climb gradients in SK-U22, just i fy certain changes. The gradients 
of l . U and 1 .8 applicable to the take-off path and the f ina l take-off climb are being reduced to 1 .2 and 
1.7 for two-enrine anc four-engine airplanes, respectively. I n addition, the gradients of l . l i and 1 .8 
i n the one-engine-inoperative en route case are being reduced to 1,1 and 1 . 6 , respectively. 

Changes are made with respect to the orie-engine-inoperative take-off climb by interrelating more 
r e a l i s t i c a l l y the prescribed airplane configuration, weight, and power. These changes, i n effect, 
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p e r m i t m e e t i n g t h e p r e s c r i b e d g r a d i e n t s o f c l i m b a t s l i g h t l y h i g h e r a i r p l a n e w e i g h t s t h a n w o u l d b e 
p o s s i b l e u n d e r t h e p r e s e n t l y e f f e c t i v e p r o v i s i o n s . 

T h e r e i s i n c l u d e d a c h a n g e t o t h e p r o v i s i o n s a p p l i c a b l e t o t h e o n e - e n g i n e - i n o p e r a t i v e t a k e - o f f 
c l i m b f r i t h l a n d i n g g e a r e x t e n d e d w h i c h i n c r e a s e s t h e p r e s c r i b e d minimum g r a d i e n t f r o m s u b s t a n t i a l l y 
z e r o t o 0,5 p e r c e n t f o r f o u r - e n g i n e a i r p l a n e s . T h i s c h a n g e i s made t o a t t a i n c o n s i s t e n c y i n t h e d i f 
f e r e n c e b e t w e e n g r a d i e n t s a p p l i c a b l e t o t w i n s a n d f o u r s . 

C h a n g e s a r e i n c o r p o r a t e d i n c o n n e c t i o n w i t h t h e t w o - e n g i n e - i n o p e r a t i v e e n r o u t e r e q u i r e m e n t . 
R e p r e s e n t a t i o n s h a v e b e e n made t h a t t h e g r a d i e n t o f 0.6 p e r c e n t now p r e s c r i b e d i s u n d u l y c o n s e r v a t i v e . 
On t h e o t h e r h a n d , i t h a s b e e n p o i n t e d o u t t h a t t h e f u e l r e q u i r e m e n t s f o r t h i s c a s e a r e n o t r e a l i s t i c a l l y 
c o v e r e d . B o t h o f t h e s e c o n t e n t i o n s w a r r a n t c o n s i d e r a t i o n a n d c h a n g e s a r e i n c l u d e d w h i c h r e d u c e t h e 
m a r g i n g r a d i e n t f r o m 0.6 t o 0.5 p e r c e n t , r e d u c e t h e p r e s c r i b e d a l t i t u d e f r o m 5,000 t o 2,000 f e e t , a n d 
r e q u i r e s c h e d u l i n g t h e f l i g h t s o t h a t t h e r e i s s u f f i c i e n t f u e l o n b o a r d t o r e a c h t h e a i r p o r t a n d s u b s e 
q u e n t l y t o f l y f o r 15 m i n u t e s a t c r u i s e p o w e r o r t h r u s t . 

C h a n g e s a r e a l s o made r e l a t i v e t o t h e a p p r o a c h a n d l a n d i n g s t a g e s o f f l i g h t . T h e r e i s a new p r o 
v i s i o n w h i c h r e q u i r e s t h e e s t a b l i s h m e n t o f p r o c e d u r e s f o r t h e e x e c u t i o n o f m i s s e d a p p r o a c h e s a n d b a l k e d 
l a n d i n g s . A q u e s t i o n h a s b e e n r a i s e d a s t o w h e t h e r t h e s p e e d l i m i t a t i o n o f 1 . 5 V a a p p l i c a b l e t o t h e 
a p p r o a c h c o n d i t i o n i s r e a l i s t i c a l l y r e l a t e d t o t h e n o r m a l d a y - i n a n d d a y - o u t l a n d i n g p r o c e d u r e s . To 
i n s u r e t h a t i t w i l l b e s o r e l a t e d , i t i s r e q u i r e d t h a t t h e s p e e d u s e d f o r d e m o n s t r a t i n g t h e a p p r o a c h 
c l i m b b e e s t a b l i s h e d c o n s i s t e n t w i t h t h e l a n d i n g p r o c e d u r e s , b u t t h a t i t n o t e x c e e d 1 . 5 V s . I n a d d i 
t i o n , t h e a p p r o a c h g r a d i e n t o f 2.8 p e r c e n t p r e s c r i b e d f o r f o u r - e n g i n e a i r p l a n e s i s b e i n g r e d u c e d t o 
2.7 p e r c e n t t o o b t a i n c o n s i s t e n c y i n t h e d i f f e r e n c e s b e t w e e n g r a d i e n t s a p p l i c a b l e t o t w i n s a n d f o u r s . 

A c h a n g e i s made t o t h e " a l l - e n g i n e s - o p e r a t i n g l a n d i n g c l i m b " p r o v i s i o n s w h i c h now r e q u i r e a U . O 
p e r c e n t g r a d i e n t o f c l i m b i n t h e l a n d i n g c o n f i g u r a t i o n . On t h e p r e m i s e t h a t r e q u i r i n g t h e l a n d i n g 
c o n f i g u r a t i o n d u r i n g t h e c l i m b a f t e r a b a l k i s u n d u l y c o n s e r v a t i v e , c o n s i d e r a t i o n w a s g i v e n t o a p r o 
p o s a l t o p e r m i t s h o w i n g o f c o m p l i a n c e w i t h t h e U,0 p e r c e n t g r a d i e n t o f c l i m b i n t h e c o n f i g u r a t i o n 
w h i c h w o u l d e x i s t 5 s e c o n d s a f t e r t h e i n i t i a t i o n o f t h e c l i m b . F u r t h e r s t u d y o f t h i s p r o p o s a l i n d i 
c a t e d t h a t s u c h a r u l e w o u l d t e n d t o i n t r o d u c e c o m p l i c a t i o n s i n d e s i g n a n d l e a d t o l e s s f a v o r a b l e o p 
e r a t i n g p r o c e d u r e s w h i c h u l t i m a t e l y w o u l d n o t c o n t r i b u t e t o s a f e t y . One o f t h e m o s t i m p o r t a n t f a c t o r s 
i n c o n n e c t i o n w i t h t h i s c o n f i g u r a t i o n i s t h e r e s p o n s e o f t h e e n g i n e s t o t h r o t t l e m o v e m e n t . T h e r e f o r e , 
t h e r e i s a p r o v i s i o n w h i c h r e q u i r e s t h a t t h e p o w e r u s e d i n s h o w i n g c o m p l i a n c e w i t h t h e c l i m b g r a d i e n t 
b e t h a t p o w e r o r t h r u s t a t t a i n e d 8 s e c o n d s a f t e r i n i t i a t i o n o f movement o f t h e p o w e r c o n t r o l s t o t h e 
t a k e - o f f p o s i t i o n f r o m t h e minimum f l i g h t i d l e p o s i t i o n . I n a d d i t i o n , f o r c o n s i s t e n c y w i t h t h e p r o 
c e d u r e s u s e d f o r d e t e r m i n i n g t h e l a n d i n g d i s t a n c e , t h e s p e e d l i m i t a t i o n o f l . U V s i s r e d u c e d t o 1 . 3 V s . 
C o n c e r n h a s b e e n i n d i c a t e d t o t h e e f f e c t t h a t a n y r e d u c t i o n i n t h e p r e s c r i b e d g r a d i e n t o f U,0 p e r c e n t 
m i g h t n o t i n s u r e i n a l l c a s e s t h e a b i l i t y o f t h e a i r p l a n e t o c o n t i n u e a s a f e c l i m b a f t e r a b a l k . T o 
p r o v i d e a f u r t h e r s a f e g u a r d , t h e t a k e - o f f w e i g h t - a l t i t u d e - t e m p e r a t u r e l i m i t a t i o n s (WAT l i m i t a t i o n s 
s t e m m i n g f r o m t h e a p p l i c a t i o n o f t h e o n e - e n g i n e - i n o p e r a t i v e t a k e - o f f c l i m b r e q u i r e m e n t s ) a r e b e i n g 
made a p p l i c a b l e t o t h e maximum l a n d i n g w e i g h t a t t h e a i r p o r t o f l a n d i n g . I n t h e p a s t , t h e l a n d i n g 
w e i g h t l i m i t a t i o n s w e r e a p p l i c a b l e t o t h e a i r p o r t o f d e s t i n a t i o n b u t n o t t o t h e w e a t h e r a l t e r 
n a t e s . T h i s r e g u l a t i o n makes b o t h t h e t a k e - o f f w e i g h t a n d l a n d i n g w e i g h t l i m i t a t i o n s e q u a l l y a p 
p l i c a b l e t o t h e a i r p o r t o f d e s t i n a t i o n a n d t h e w e a t h e r a l t e r n a t e s . I n v i e w o f t h e a f o r e m e n t i o n e d 
c h a n g e s , a r e d u c t i o n o f t h e r e q u i r e d c l i m b g r a d i e n t f r o m U.O t o 3.2 p e r c e n t i s j u s t i f i e d a n d i n c l u d e d 
i n t h i s r e g u l a t i o n . 

I n a d d i t i o n t o t h e s u b s t a n t i v e c h a n g e s w h i c h h a v e b e e n d i s c u s s e d , t h e r e a r e t h r e e s i g n i f i c a n t 
c h a n g e s o f a c l a r i f y i n g n a t u r e . T h e f i r s t d e a l s w i t h t h e d e t e r m i n a t i o n o f t h e l a n d i n g d i s t a n c e a s a f 
f e c t e d b y d e v i c e s o r means o t h e r t h a n w h e e l b r a k e s . T h e r e i s i n c l u d e d a p r o v i s i o n s i m i l a r to t h e o n e 
a p p l i c a b l e t o t h e a c c e l e r a t e - s t o p d i s t a n c e f o r a p p l i c a t i o n t o t h e l a n d i n g d i s t a n c e . T h i s p r o v i s i o n 
p e r m i t s t h e u s e o f m e a n s o t h e r t h a n w h e e l b r a k e s i n t h e d e t e r m i n a t i o n o f t h e l a n d i n g d i s t a n c e . A d d i 
t i o n a l l y , t h e r e i s a c h a n g e to t h e p r o v i s i o n w h i c h r e q u i r e s i n some c a s e s t h e d e t e r m i n a t i o n o f t h e 
l a n d i n g d i s t a n c e w i t h o n e e n g i n e i n o p e r a t i v e . I t i s b e l i e v e d t h a t t h e new r e q u i r e m e n t e x p r e s s e s t h e 
i n t e n t more c l e a r l y . One o f t h e more o b v i o u s a p p l i c a t i o n s o f t h i s p r o v i s i o n i s i n r e s p e c t o f t u r b o -
p r o p e l l e r a i r p l a n e s . S u c h a i r p l a n e s u s u a l l y a r e l a n d e d w i t h t h e p r o p e l l e r s i n a r e l a t i v e l y h i g h d r a g 
p o s i t i o n . I f one o f H i e e n g i n e s b e c o m e s i n o p e r a t i v e , i t s p r o p e l l e r w o u l d b e e x p e c t e d t o be i n a 
r e l a t i v e l y l o w d r a g p o s i t i o n w i t h t h e c o n s e q u e n c e o f a l o n g e r l a n d i n g d i s t a n c e t h a n w i t h a l l e n g i n e s 
o p e r a t i n g . I n s u c h a c a s e i t i s r e q u i r e d t h a t t h e l a n d i n g d i s t a n c e be d e t e r m i n e d w i t h o n e e n g i n e 
i n o p e r a t i v e u n l e s s u s e c o u l d b e made b y t h e c r e w o f o t h e r m e a n s ( e . g . , r e v e r s e t h r u s t n o t o t h e r w i s e 
c o n s i d e r e d i n d e t e r m i n i n g t h e l a n d i n g d i s t a n c e ) w h i c h w o u l d r e d u c e t h e l a n d i n g d i s t a n c e a t l e a s t t o 
t h a t d e t e r m i n e d f o r a l l - e n g i n e o p e r a t i o n . 

The s e c o n d c l a r i f i c a t i o n b e i n g i n c l u d e d d e a l s w i t h t h e p r o v i s i o n s e t t i n g f o r t h t h e p r o c e d u r e s 
w h i c h m u s t b e i n c l u d e d i n t h e A i r p l a n e F l i g h t M a n u a l . T h i s p r o v i s i o n i n SE-it22 d o e s n o t make c l e a r 
w h a t p r o c e d u r e s a r e i n v o l v e d a n d w h e t h e r t h e p r o c e d u r e s a r e c o n s i d e r e d t o b e l i m i t a t i o n s o n t h e o p 
e r a t i o n o f t h e a i r p l a n e . T h e c l a r i f i c a t i o n i n l a n g u a g e s p e c i f i e s t h a t t h e p r o c e d u r e s w h i c h a r e i n 
c l u d e d w i t h t h e p e r f o r m a n c e l i m i t a t i o n s s h a l l b e c o n s i d e r e d o n l y a s g u i d a n c e m a t e r i a l . 
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T h e t h i r d c l a r i f i c a t i o n c o n c e r n s t h e a p p l i c a b i l i t y o f t h e p e r f o r m a n c e l i m i t a t i o n s p r e s c r i b e d i n 

S R - l i 2 2 . T h e s e c o n s i s t o f t h e " c e r t i f i c a t e l i m i t a t i o n s " a n d t h e " o p e r a t i n g l i m i t a t i o n s . " T h e f o r m e r 
r e l a t e t o maximum t a k e - o f f a n d l a n d i n g H e i g h t s , miinmum t a k e - o f f d i s t a n c e s , a c c e l e r a t e - s t o p d i s t a n c e s , 
a n d t h e o p e r a t i o n a l l i m i t s i m p o s e d u p o n t h e a i r p l a n e . T h e s e l i m i t a t i o n s , b e i n g p a r t o f t h e c o n d i t i o n s 
o f t h e t y p e " " ^ a i i v o r t h i n e s s c e r t i f i c a t e s , m u s t b e c o m p l i e d w i t h a t a l l t i m e s i r r e s p e c t i v e o f t h e 
t y p e o f o p e r a t i o n b e i n g c o n d u c t e d ( e . g . , a i r c a r r i e r , p r i v a t e , c a r g o ) . T h e " o p e r a t i n g l i m i t a t i o n s , B 

d i s t i n c t f rom t h e " c e r t i f i c a t e l i m i t a t i o n s , " a r e o n l y a p p l i c a b l e w h e n r e q u i r e d b y t h e o p e r a t i n g p a r t s 
o f t i e r e g u l a t i o n s ( P a r t s ho, h i , a n d hZ r e q u i r e c o m p l i a n c e f o r p a s s e n g e r o p e r a t i o n s ) . A l t h o u g h i t 
a p p e a r e d t h a t p r e v i o u s B o a r d p r o n o u n c s s e n t s r e g a r d i n g t h i s g e n e r a l p r i n c i p l e a s w e l l a s 'the e x p l a n a 
t i o n c o n t a i n e d i n t h e p r e a m b l e t o SH-U22 w o u l d make t h e i s s u e q u i t e c l e a r , i t h a s come t o t h e B o a r d ' s 
a t t e n t i o n t h a t t h e r e i s s t i l l s o n s m i s u n d e r s t a n d i n g o f t h i s m a t t e r . A p p a r e n t l y t h i s m i s u n d e r s t a n d i n g 
s terns f r o m the f a c t t h a t SS-Jj22 p r e s c r i b e s o p e r a t i n g r u l e s f o r a i r c a r r i e r o p e r a t i o n s w h i c h c o n t a i n 
b o t h t h e " c e r t i f i c a t e l i m i t a t i o n s " a n d t h e " o p e r a t i n g l i m i t a t i o n s " w h i l e no p r e s c r i p t i o n i s g i v e n t o 
n o n - a i r - c a r r i e r o p e r a t i o n s ; t h u s g i v i n g a n i m p r e s s i o n t h a t n o t e v e n t h e " c e r t i f i c a t e l i m i t a t i o n s " a r e 
a p p l i c a b l e t o n o n - a i r - c a r r i e r s . T h e i n c l u s i o n o f " c e r t i f i c a t e l i m i t a t i o n s " f o r a i r c a r r i e r o p e r a t i o n s 
w i t h t h e " o p e r a t i n g l i m i t a t i o n s " was m e a n t o n l y t o p r o v i d e t h e o p e r a t o r s w i t h t h e c o n v e n i e n c e o f h a v 
i n g t o g e t h e r t h e c o m p l e t e p r e s c r i p t i o n o f t h e a p p l i c a b l e p e r f o r m a n c e l i m i t a t i o n s , n o t w i t h s t a n d i n g t h a t 
s u c h a n i n c l u s i o n , i n f a c t , d u p l i c a t e s t h e g e n e r a l r e q u i r e m e n t o f c o m p l i a n c e w i t h t h e " c e r t i f i c a t e 
l i m i t a t i o n s " c o n t a i n e d i n t h e A i r p l a n e F l i g h t M a n u a l , I n v i e w o f t h e p o s s i b l e m i s u n d e r s t a n d i n g w h i c h 
m i ^ h t e x i s t f r o m t h e a f o r e m e n t i o n e d i n c l u s i o n , t h e r e a r e i n c l u d e d i n t h i s r e g u l a t i o n t h e same " c e r 
t i f i c a t e l i m i t a t i o n s " f o r a p p l i c a t i o n t o a l l o p e r a t i o n s u n d e r t h e p r o v i s i o n s o f P a r t U3 o f t h e C i v i l 
A i r R e g u l a t i o n s . 

I n a d d i t i o n , o t h e r c h a n g e s o f a m i n o r n a t u r e a r e i n c l u d e d h e r e i n , t h e m o s t s i g n i f i c a n t o f w h i c h 
i s t h e g e n e r a l i z a t i o n o f t h e s t a l l s p e e d V s , e l i m i n a t i n g r e f e r e n c e t o Yg^ a n d V g ^ . 

O f t h e c h a n g e s t o SR-U22 made i n t h i s r e g u l a t i o n , t h e r e a r e a number w h i c h m i g h t r e q u i r e f u r t h e r 
c o n s i d e r a t i o n a s s t u d i e s c o n t i n u e a n d a s a d d i t i o n a l e x p e r i e n c e i s g a i n e d w i t h t h e a p p l i c a t i o n o f t h e s e 
new r u l e s . S e v e r a l o f t h e s e i n v o l v e new c o n c e p t s w i t h w h i c h U . S . o p e r a t o r s h a v e h a d l i t t l e o r no 
e x p e r i e n c e . T h e s e e n t a i l t h e r e q u i r e m e n t s r e l a t i v e t o u n b a l a n c e d f i e l d l e n g t h s w i t h r e s p e c t t o c l e a r 
w a y s , t o t h e r o t a t i o n a l s p e e d , a n d t o t h e a l l - e n g i n e t a k e - o f f d i s t a n c e . S t r o n g r e p r e s e n t a t i o n h a s 
b e e n made t o t h e B o a r d t o t h e e f f e c t t h a t t h e n u m e r i c a l f a c t o r s a p p l i c a b l e t o t h e a f o r e m e n t i o n e d r u l e s 
a r e t o o h i g h a n d s h o u l d be r e d u c e d p e n d i n g f u r t h e r e x p e r i e n c e . The B o a r d c o n s i d e r s t h a t i t w o u l d n o t 
b e i n t h e p u b l i c i n t e r e s t t o r e d u c e a n y o f t h e s e f a c t o r s u n t i l s u c h t i m e a s f u r t h e r e x p e r i e n c e i n d i 
c a t e s t h a t t h e y a r e i n f a c t o v e r l y c o n s e r v a t i v e . R e a l i z i n g , h o w e v e r , t h a t t h e s e i s s u e s a r e o f c o n 
s i d e r a b l e i m p o r t a n c e i n p r e s c r i b i n g a p r a c t i c a b l e l e v e l o f p e r f o r m a n c e , t h e B o a r d s t a n d s r e a d y t o r e 
c o n s i d e r t h e r e l e v a n t p r o v i s i o n s o f t h i s r e g u l a t i o n a t s u c h t i m e a s s u b s t a n t i a t i n g i n f o r m a t i o n i s 
r e c e i v e d . 

T h e r e a r e a r e a s o t h e r t h a n t h e s e p r e v i o u s l y m e n t i o n e d w h e r e a d d i t i o n a l r e f i n e m e n t o f d e t a i l s may 
b e a d v i s a b l e . T h i s i s s o p a r t i c u l a r l y i n t h e c a s e o f t h e r e q u i r e m e n t s p e r t a i n i n g t o t h e l a n d i n g s t a g e 
o f f l i g h t , t o t h e t a k e — o f f l a t e r a l c l e a r a n c e s , a n d t o t h e t w o - e n g i n e - i n o p e r a t i v e e n r o u t e g r a d i e n t 
m a r g i n . I t i s a n t i c i p a t e d t h a t , a f t e r f u r t h e r s t u d y o f t h e r e g u l a t i o n a n d e s p e c i a l l y a f t e r i t s a p p l i 
c a t i o n i n t h e d e s i g n , c e r t i f i c a t i o n , a n d o p e r a t i o n o f f o r t h c o m i n g t u r b i n e - p o w e r e d a i r p l a n e s , t h e d e 
s i r a b i l i t y o f c h a n g e s n a y become more a p p a r e n t . I t i s t h e i n t e n t o f t h e B o a r d t o c o n s i d e r w i t h o u t 
d e l a y s u c h c h a n g e s a s m i g h t b e f o u n d n e c e s s a r y . O n l y a f t e r t H e p r o v i s i o n s o f t h i s S p e c i a l C i v i l A i r 
R e g u l a t i o n a r e r e a s o n a b l y v e r i f i e d b y p r a c t i c a l a p p l i c a t i o n w i l l t h e B o a r d c o n s i d e r i n c o r p o r a t i n g them 
o n a more p e r m a n e n t b a s i s i n t o P a r t s l i b , U O , l i l , U2, a n d U3 o f t h e C i v i l A i r R e g u l a t i o n s . 

T h i s S p e c i a l C i v i l A i r R e g u l a t i o n i s n o t i n t e n d e d t o c o m p r o m i s e t h e a u t h o r i t y o f t h e A d m i n i s t r a t o r 
u n d e r S U b . 1 0 t o i m p o s e s u c h s p e c i a l c o n d i t i o n s a s he f i n d s n e c e s s a r y i n a n y p a r t i c u l a r c a s e t o a v o i d 
u n s a f e d e s i g n f e a t u r e s a n d o t h e r w i s e t o i n s u r e e q u i v a l e n t s a f e t y . 

I n t e r e s t e d p e r s o n s h a v e b e e n a f f o r d e d e n o p p o r t u n i t y t o p a r t i c i p a t e i n t h e m a k i n g o f t h i s r e g u l a 
t i o n (23 F . R . 2 1 3 9 ) , a n d due c o n s i d e r a t i o n h a s b e e n g i v e n t o a l l r e l e v a n t m a t t e r p r e s e n t e d . 

I n c o n s i d e r a t i o n o f t h e f o r e g o i n g , t h e C i v i l A e r o n a u t i c s B o a r d h e r e b y m a k e s a n d p r o m u l g a t e s t h e 
f o l l o w i n g S p e c i a l C i v i l A i r R e g u l a t i o n , e f f e c t i v e J u l y 2 , 1 9 5 8 : 

C o n t r a r y p r o v i s i o n s o f t h e C i v i l A i r R e g u l a t i o n s n o t w i t h s t a n d i n g , a l l t u r b i n e - p o w e r e d t r a n s p o r t 
c a t e g o r y a i r p l a n e s f o r w h i c h a t y p e c e r t i f i c a t e i s i s s u e d a f t e r A u g u s t 27 , 1957 , s h a l l c o m p l y w i t h 
S p e c i a l C i v i l A i r R e g u l a t i o r . ".'c. S3-l j22 o r , a l t e r n a t i v e l y , w i t h t h e f o l l o w i n g p r o v i s i o n s , e x c e p t t h a t 
t h o s e a i r p l a n e s f o r w h i c h a t y p e c e r t i f i c a t e i s i s s u e d a f t e r S e p t e m b e r 30, 1958, s h a l l c o m p l y w i t h 
t h e f o l l o w i n g p r o v i s i o n s : 

1 . T h e p r o v i s i o n s o f P a r t bb o f t h e C i v i l A i r R e g u l a t i o n s , e f f e c t i v e o n t h e d a t e o f a p p l i c a t i o n 
f o r t y p e c e r t i f i c a t e ; a n d s u c h o f t h e p r o v i s i o n s o f a l l s u b s e q u e n t amendments t o P a r t l i b , i n e f f e c t 
p r i o r t o A u g u s t 27, 1957, a s t h e A c i n i r d s t r a t o r f i n d s n e c e s s a r y t o i n s u r e t h a t t h e l e v e l o f s a f e t y o f 
t u r b i n e - p o w e r e d a i r p l a n e s i s e q u i v a l e n t t o t h a t g e n e r a l l y i n t e n d e d b y P a r t l i b . 
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2. In l i e u of §§ lib.110 through lib.l2£, and hb.?h3 of Part ijb of the C i v i l Air Regulations, the 
following shal l be applicable: 

EEHFOHHAHCE 

hT.110 General. 

(a) The performance of the airplane s h a l l be detennined and scheduled i n accordance vrith, 
and s h a l l meet the minima prescribed by, the provisions of §§ hT.110 through lj.T.123. The performance 
l imitations , information, and other data s h a l l be given i n accordance with § L,T,7h3. 

(b) Unless otherwise s p e c i f i c a l l y prescribed, the performance s h a l l correspond with ambient 
atmospheric conditions and s t i l l a i r . Humidity s h a l l be accounted for as specified i n paragraph (c) 
of this section. 

Co) The performance as affected by engine power and/or thrust shal l be based on a relative 
humidity of 80 percent at and below standard temperatures and on 3k percent at and above standard tem
peratures plus 50°F, Between these two temperatures the re lat ive humidity s h a l l vary l i n e a r l y , 

(d) The performance s h a l l correspond with the propulsive thrust available under the part icu
l a r ambient atmospheric conditions, the particular f l ight condition, and the re lat ive humidity speci 
fied i n paragraph (c) of this section. The available propulsive thrust s h a l l correspond with engine 
power and/or thrust not exceeding the approved power and/or thrust less the insta l lat ional losses and 
less the power and/or equivalent thrust absorbed by the accessories and services appropriate to the 
particular ambient atmospheric conditions and the particular f l ight condition. 

k T . l l l Airplane configuration, speed, power, and/or thrust ; general. 

(a) The airplane configuration (setting of wing and cowl f laps, a i r brakes, landing gear, 
propeller, e t c . ) , denoted respectively as the take-off, en route, approach, and landing configurations, 
s h a l l be selected by the applicant except as otherwise prescribed. 

(b) I t s h a l l be acceptable to make the airplane configurations variable with weight, a l t i 
tude, and temperature, to an extent found by the Acbiinistrator to be compatible with operating pro
cedures required i n accordance with paragraph (c) of this section,, 

(c) I n determining the accelerate-stop distances, take-off f l ight paths, take-off distances, 
and landing distances, changes i n the airplane's configuration and speed, and i n the power and/or 
thrust s h a l l be i n accordance with procedures established by the applicant for the operation of the 
airplane i n service, except as otherwise prescribed. In addition, procedures shal l be established for 
the execution of balked landings and missed approaches associated with the conditions prescribed i n 
SB UT.119 and UT.120 (d) , respectively. A l l procedures s h a l l comply with the provisions of subpara
graphs ( l ) through (3) of this paragraph. 

(1) The Administrator s h a l l find that the procedures can be consistently executed i n 
service by crews of average s k i l l . 

( 2 ) The procedures shal l not involve methods or the use of devices which have not been 
proven to be safe and r e l i a b l e , 

( 3 ) Allowance s h a l l be made for such time delays i n the execution of the procedures 
as may be reasonably expected to occur during service . 

UT.II2 Stal l ing speeds. 

(a) The speed V s s h a l l denote the calibrated s t a l l i n g speed, or the mir-iirrum steady f l ight 
speed at which the airplane i s controllable, i n knots, with: 

(1) Zero thrust at the s ta l l ing speed, or engines idl 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 i n the position necessary for compliance 
with subparagraph ( l ) of this paragraph; the airplane i n a l l other respects (f laps, landing gear, e t c . ) 
i n the particular configuration corresponding with that i n connection with which Ys i s being used; 

( 3 ) The weight of the airplane equal to the weight i n connection with which TTS i s 
being used to determine compliance with a particular requirement; 

(h) The center of gravity i n the most unfavorable position within the allowable range. 
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(b) The s t a l l speed defined i n this section s h a l l be the minimum speed obtained i n f l ight 
tests conducted i n accordance with the procedure of subparagraphs (1) and ( 2 ) of this paragraph. 

( 1 ) With the airplane trinned for straight f l ight at a speed of l . l i V s and from a 
speed sufficiently above t ie stal l ing speed to insure steady conditions, the elevator control s h a l l 
be applied at a rate such that the airplane speed reduction does not exceed one knot per second, 

( 2 ) During the test prescribed i n subparagraph ( l ) of this paragraph, the f l ight 
characteristics provisions of 5 hbj.60 of Part lib of the C i v i l Air Regulations s h a l l be complied -with. 

UT.113 Take-off; general. 

(a) The take-off data i n §S UT.lll j through liT.117 s h a l l be determined under the conditions 
of subparagraphs (1) and ( 2 ) of this paragraph. 

(1) At a l l weights, alt itudes, and ambient temperatures within the operational l i m i t s 
established by the applicant for the airplane. 

( 2 ) I n the configuration for take-off (see § U T . l l l ) . 

(b) Take-off data s h a l l be based on a smooth, dry, hard-surfaced runway and s h a l l be de
termined i n such a manner that reproduction of the performance does not require exceptional s k i l l or 
alertness on the part of the p i l o t . In the case of seaplanes or f loat planes, the take-off surface 
s h a l l be smooth water, while for skiplane i t s h a l l be smooth dry snow. I n addition, the take-off data 
s h a l l be corrected in accordance with subparagraphs (1) and ( 2 ) of this paragraph for wind and for 
runway gradients within the operational l imits established by the applicant for the airplane. 

(1) Kot more than 50 percent of nominal wind components along the take-off path oppo
s i t e to the direction of take-off, and not l e s s than 1?0 percent of nominal wind components along the 
take-off path i n the direction of take-off. 

(2) Effective runway gradients. 

UT. l lh Take-off speeds. 

(a) The cr i t ica l -engine- fa i lure speed V i , i n terras of calibrated a i r speed, s h a l l be 
selected by the applicant, but s h a l l not be l e s s than the minimum speed at which control labil ity by 
primary aerodynamic controls alone i s demonstrated during the take-off run to be adequate to permit 
proceeding safely with the take-off using average piloting s k i l l , when the c r i t i c a l engine i s suddenly 
made inoperative. 

(b) The take-off safety speed V j , i n terms of calibrated a i r speed, s h a l l be saLected by 
the applicant so as to pemit the gradient of climb required i n § UT.120 (a) and (b) , but i t shal l not 
be less thanf 

(1) 1.2 V s for two-engine propeller-driven airplanes and for airplanes without propel
l e r s which have r.o provisions for obtaining a significant reduction in the one-engirte-inoperative power-
on stal l ing speed; 

( 2 ) 1.15 V s for propeller-driven airplanes having more than two engines and for a i r 
planes without propellers which have provisions for obtaining a significant reduction i n the one-engine-
inoperative pover-on s ta l l ing speed; 

(3) 1 J.C times the niniEua control speed Vjfl;, established i n accordance with § ljb.133 
of Part Ub of the C i v i l Air Regulations; 

(h) The rotation soeed 7 R plus the increment i n speed attained i n compliance with 
§ U T . U . 6 ( e ) . 

(c) The minimum rotation speed VJJ, i n terms of calibrated a i r speed, s h a l l be selected by 
the applicant, except that i t shal l not be less than: 

(1) The speed Tj_ j 

( 2 ) A speed equal to 95 percent of the highest speed obtained i n compliance with sub
paragraph ( l ) or ( 2 ) , whichever i s applicable, and with subparagraph (3) of paragraph (b) of this 
section; 

(3) A speed which permits the attainment of the speed Vg prior to reaching a height 
of 35 feet above the take-off surface as determined i n accordance with S UT.116 ( e ) ; 



(h) A speed equal to 110 percent of the minimum speed above which the airplane, with 
a l l engines operating, can be made to l i f t off the ground and to continue the take-off'without d i s 
playing any hazardous character is t ics . 

ltT.11!; Accelerate-stop distance. 

(a) The accelerate-stop distance s h a l l be the sum of the following: 

(1) The distance required to accelerate the airplane from a standing s t a r t to the 
speed V\j 

(2) Assuming the c r i t i c a l engine to f a i l at the 3 p e e d TTi, the distance required to 
bring the airplane to a f u l l stop from the point corresponding with the speed V]_. 

(b) In addition to, or i n l i e u of, wheel brakes, the use of other braking means s h a l l be 
acceptable In determining the accelerate-stop distance, provided that such braking means s h a l l have 
been proven to be safe and r e l i a b l e , that the manner of their employment i s such that consistent r e 
sults can be expected in service , and that exceptional s k i l l i s not required to control the airplane. 

(c) The landing gear s h a l l remain extended throughout the accelerate-stop distance. 

lfT.116 Take-off path. The take-off path s h a l l be considered to extend from the standing start 
to a point i n the take-off where a height of 1,500 feet above the take-off surface i s reached or to 
a point i n the take-off where the transition from the take-off to the en route configuration i s com
pleted and a speed i s reached at which compliance with § UT.120 (c) i s shown, whichever point i s at 
a higher a l t i tude . The conditions of paragraphs (a) through ( i ) of this section shal l apply i n de
termining the take-off path, 

(a) The take-off path s h a l l be based upon procedures prescribed i n accordance with 
§ liT.111 <c). 

(b) The airplane shal l be accelerated on the ground to the speed at which point the 
c r i t i c a l engine shal l be made inoperative and s h a l l remain inoperative during the remainder of the 
take-off. Subsequent to attaining speed V ^ , the airplane s h a l l be accelerated to speed during 
which time i t s h a l l be permissible to i n i t i a t e rais ing the nose gear off the ground at a speed not 
l e s s than the rotation speed T R . 

(c) Landing gear retraction s h a l l not be ini t iated u n t i l the airplane becomes airborne. 

(d) The slope of the airborne portion of the take-off path s h a l l be positive at a l l points. 

(e) The airplane s h a l l at ta in the speed V2 prior to reaching a height of 35 feet above the 
take-off surface and s h a l l continue at a speed as close as pract ica l to, but not less than, V2 u n t i l 
a height of UO0 feet above the take-off surface i s reached. 

( f ) Except for gear retraction and propeller feathering, the airplane configuration s h a l l 
not be changed before reaching a height of U00 feet above the take-off surface. 

(g) At a l l points along the take-off path starting at the point where the airplane f i r s t 
reaches a height of UOO feet above the take-off surface, the available gradient of climb s h a l l not be 
less than 1.2 percent for two-engine airplanes and 1.7 percent for four-engine airplanes, 

(h) The take-off path s h a l l 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 (1) through (k) of this paragraph shal l be speci f ica l ly applicable. 

(1) The segments of a segmental take-off path s h a l l be c lear ly defined and s h a l l be 
related to the dist inct changes i n the configuration of the airplane, i n power and/or thrust, and i n 
speed. 

(2) The weight of the airplane, the configuration, and the power and/or thrust s h a l l 
be constant throughout each segment and s h a l l correspond with the most c r i t i c a l condition prevailing 
i n the particular segment. 

(3) The segmental flight path s h a l l be based on the airplane's performance without 
ground effect . 
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(U) Sepnental take-off path data s h a l l be checked by continuous demonstrated take-offs 

to insure that the sefraeital path i s conservative relative to the continuous path. 

UT.117 Take-off distance and take-off run. 

(a) Take-off distance. The take-off distance s h a l l be the greater of the distances estab
l ished i n accordance v i th subparagraphs (1) and (2) of this paragraph. 

(1) The horizontal distance alon,; 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 i n 
accordance with § L T . l l o . 

(2) A distance equal to 115 percent of the horizontal distance along the take-off path, 
with a l l engines operating fror: i re start of the take-off to the point where the airplane attains a 
height of 35 feet above the take-off s ' . iT?ace, as determined by a procedure consistent with that estab
lished i n accordance with § l i T . l l o . 

(b) Take-off run. I f the take-off distance i s intended to include a clearway (see item 5 
of this regulatior.), the take-off run shal l be determined and shal l be the greater of the distances 
estaMished in accordance with stbparai-raphs (1) and (2) of this paragraph, 

(1) The horizontal distance alon-7 the take-off path from the s t a r t of the take-off to 
a point equidistant between the point where the airclane f i r s t becomes airborne and the point where i t 
attains a heirht of 35 feet above the take-off surface, as determined i n accordance with 8 tiT.116. 

(2) A distance equal to 115 percent of the horizontal distance along the take-off path, 
with a l l engines operating, fron the start of the take-off to a point equidistant between the point 
where the airolar:e f i r s t becorss airborne and the point where i t attains a height of 35 feet above the 
take-off surface, as determined by a procedure consistent with that established i n accordance with 
§ UT.116. 

ltT.H7a Take-off f l ight path. 

(a) The take-off f light path s h a l l be considered to begin at a height of 35 feet above the 
take-off surface at the end of the take-off distance as determined i n accordance with § ltT.117 ( a ) . 

(b) Tas net take-off f l ight path data s h a l l be determined i n such a manner that they repre
sent the airplane's actual take-off f light paths, determined i n accordance with paragraph (a) of this 
section, diminished by a gradient of climb equal to 1.0 percent. 

ttT.118 Climb; general. Cospliance s h a l l be shown with the climb requirements of §§ hT.119 and 
UT.120 at a l l weights, altitudes, and ambient temperatures, within the operational l imits established 
by the applicant for the airplane. The airplane's center of gravity s h a l l be i n the most unfavorable 
position correspond-* ng with the applicable configuration. 

iiT.119 All-engine-operating landing climb. I n the landing configuration the steady gradient of 
climb shal l not be l e s s than 3.2 percent, with: 

(a) A l l engines operating at the power and/or thrust which i s available 8 seconds after 
in i t iat ion of rcoveaent of the power and/or thrust controls from the minimum flight idle to the take
off position; 

(b) A climb speed not i n excess of 1.3 V 3 . 

h i ,120 One-engine-inoperative clirib. 

(a) Take-off; landing .-ear extended. I n the take-off configuration existing at the point 
of the f l ight path where the airplane f i r s t becomes airborne, i n accordance with 8 UT.116 but without 
ground effect, the steady gradient of climb shal l be positive for two-engine airplanes and s h a l l not 
be less than 0,5 percent for f cur-engine airplanes, with: 

(1) The c r i t i c a l engine inoperative, the remaining engine (s) operating at the available 
take-off power and/or thrust existing i n accordance with § UT.116 at the time retraction of the a i r 
plane's landing gear i s i n i t i a t e d , unless subsequently a mor? c r i t i c a l power operating condition exists 
alonr the flight path prior to the point where the"landing gear i s ful ly retracted; 

(2) The weight eqsal to the airplane's weight existing i n accordance with § UT.116 at 
the time retraction of the airplane's landing gear is i n i t i a t e d ; 

(3) The speed equal to the speed ?2« 
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(b ) T a k e - o f f ; l a n d i n g gear r e t r a c t e d . I n t h e t a k e - o f f c o n f i g u r a t i o n e x i s t i n g a t t h e p o i n t 

o f t h e f l i g h t p a t h where t h e a i r p l a n e ' s l a n d i n g gear i s f u l l y r e t r a c t e d , i n accordance w i t h § l tT .116 
b u t w i t h o u t ground e f f e c t , t h e s teady g r a d i e n t o f c l i m b s h a l l n o t be l e s s t h a n 2 ,5 p e r c e n t f o r t w o -
engine a i r p l a n e s arid n o t l e s s t h a n 3 .0 p e r c e n t f o r f o u r - e n g i n e a i r p l a n e s , w i t h ; 

(1) The c r i t i c a l eng ine i n o p e r a t i v e , t h e r e m a i n i n g e n g i n e ( s ) o p e r a t i n g a t t h e a v a i l a b l e 
t a k e - o f f power a n d / o r t h r u s t e x i s t i n g i n accordance w i t h § l jT .116 a t t h e t i m e t h e l a n d i n g gear i s f u l l y 
r e t r a c t e d , u n l e s s s u b s e q u e n t l y a more c r i t i c a l power o p e r a t i n g c o n d i t i o n e x i s t s a l o n g t h e f l i g h t p a t h 
p r i o r t o t h e p o i n t where a h e i g h t o f UOO f e e t above t h e t a k e - o f f s u r f a c e i s r e a c h e d ; 

(2 ) The w e i g h t e q u a l t o t h e a i r p l a n e ' s w e i g h t e x i s t i n g i n accordance w i t h § l jT .116 a t 
t h e t i m e t h e a i r p l a n e ' s l a n d i n g gear i s f u l l y r e t r a c t e d } 

( 3 ) The speed e q u a l t o t h e speed V g . 

( c ) F i n a l t a k e - o f f . I n t h e en r o u t e c o n f i g u r a t i o n , t h e s t e a d y g r a d i e n t o f c l i m b s h a l l n o t 
be l e s s t h a n 1,2 p e r c e n t f o r t w o - e n g i n e a i r p l a n e s and n o t l e s s t h a n 1.7 p e r c e n t f o r f o u r - e n g i n e a i r 
p l a n e s , a t t h e end o f t h e t a k e - o f f p a t h as d e t e r m i n e d by § U T . H 6 , w i t h * 

( 1 ) The c r i t i c a l eng ine i n o p e r a t i v e , t h e r e m a i n i n g e n g i n e ( s ) o p e r a t i n g a t t h e a v a i l a b l e 
maximum c o n t i n u o u s power a n d / o r t h r u s t ; 

( 2 ) The w e i g h t e q u a l t o t h e a i r p l a n e ' s w e i g h t e x i s t i n g i n accordance w i t h 9 UT .116 a t 
t h e end o f t h e t a k e - o f f p a t h ; 

( 3 ) The speed e q u a l t o n o t l e s s t h a n 1 , 2 5 V a . 

( d ) A p p r o a c h . I n t h e approach c o n f i g u r a t i o n such t h a t t h e c o r r e s p o n d i n g V s f o r t h i s c o n 
f i g u r a t i o n does n o t exceed 110 p e r c e n t o f t h e V s c o r r e s p o n d i n g w i t h t h e r e l a t e d l a n d i n g c o n f i g u r a t i o n , 

t h e s t e a d y g r a d i e n t o f c l i m b s h a l l n o t be l e s s t h a n 2 .2 p e r c e n t f o r t w o - e n g i n e a i r p l a n e s and n o t l e s s 
t h a n 2.7 p e r c e n t f o r f o u r - e n g i n e a i r p l a n e s w i t h ! 

( 1 ) The c r i t i c a l eng ine i n o p e r a t i v e , t h e r e m a i n i n g e n g i n e ( s ) o p e r a t i n g a t t h e a v a i l a b l e 
t a k e - o f f power a n d / o r t h r u s t ; 

( 2 ) The w e i g h t e q u a l t o t h e maximum l a n d i n g w e i g h t ; 

( 3 ) A c l i m b speed e s t a b l i s h e d by t h e a p p l i c a n t i n c o n n e c t i o n w i t h normal l a n d i n g p r o 
c e d u r e s , ex cep t t h a t i t s h a l l n o t exceed 1 .5 V s (see § l i T . l l l ( C ) ) . 

UT.121 En r o u t e f l i g h t p a t h s . W i t h t h e a i r p l a n e i n t h e en r o u t e c o n f i g u r a t i o n , t h e f l i g h t p a t h s 
p r e s c r i b e d i n paragraphs (a) and {b ) o f t h i s s e c t i o n s h a l l be d e t e r m i n e d a t a l l w e i g h t s , a l t i t u d e s , 
and ambient t e m p e r a t u r e s w i t h i n t h e l i m i t s e s t a b l i s h e d by t h e a p p l i c a n t f o r t h e a i r p l a n e . 

( a ) One engine i n o p e r a t i v e . The o n e - e n g i n e - i n o p e r a t i v e n e t f l i g h t p a t h d a t a s h a l l be d e 
t e r m i n e d i n such a manner t h a t t h e y r e p r e s e n t t h e a i r p l a n e ' s a c t u a l c l i m b performance d i m i n i s h e d by a 
g r a d i e n t o f c l i m b e q u a l t o 1 , 1 p e r c e n t f o r t w o - e n g i n e a i r p l a n e s and 1 .6 p e r c e n t f o r f o u r - e n g i n e a i r 
p l a n e s . I t s h a l l be a c c e p t a b l e t o i n c l u d e i n t h e s e d a t a t h e v a r i a t i o n o f t h e a i r p l a n e ' s w e i g h t a l o n g 
t h e f l i g h t p a t h t o t a k e i n t o ac count t h e p r o g r e s s i v e consumpt ion o f f u e l and o i l b y t h e o p e r a t i n g 
e n g i n e ( s ) . 

( b ) Two eng ines i n o p e r a t i v e . For a i r p l a n e s w i t h f o u r e n g i n e s , t h e t w o - e n g i n e - i n o p e r a t i v e 
n e t f l i g h t p a t h d a t a s h a l l be d e t e r m i n e d i n such a manner t h a t t h e y r e p r e s e n t t h e a i r p l a n e ' s a c t u a l 
c l i m b performance d i m i n i s h e d b y a g r a d i e n t o f c l i m b e q u a l t o 0 .5 p e r c e n t . I t s h a l l be a c c e p t a b l e t o 
i n c l u d e i n these d a t a t h e v a r i a t i o n o f t h e a i r p l a n e ' s w e i g h t a l o n g t h e f l i g h t p a t h t o t a k e i n t o a c 
c o u n t t h e p r o g r e s s i v e consumpt ion o f f u e l and o i l b y t h e o p e r a t i n g e n g i n e s . 

( c ) C o n d i t i o n s . I n d e t e r m i n i n g t h e f l i g h t p a t h s p r e s c r i b e d i n paragraphs (a ) and (b ) o f 
t h i s s e c t i o n , t h e c o n d i t i o n s o f subparagraphs ( 1 ) t h r o u g h (10 o f t h i s paragraph s h a l l a p p l y , 

( 1 ) The a i r p l a n e ' s c e n t e r o f g r a v i t y s h a l l be i n t h e most u n f a v o r a b l e p o s i t i o n . 

( 2 ) The c r i t i c a l e n g i n e ( s ) s h a l l be i n o p e r a t i v e , t h e r e m a i n i n g e n g i n e ( s ) o p e r a t i n g a t 
t h e a v a i l a b l e maximum c o n t i n u o u s power a n d / o r t h r u s t . 

(3 ) Means f o r c o n t r o l l i n g t h e engine c o o l i n g a i r s u p p l y s h a l l be i n t h e p o s i t i o n w h i c h 
p r o v i d e s adequate c o o l i n g i n t h e h o t - d a y c o n d i t i o n . 

(U) The speed s h a l l be s e l e c t e d b y t h e a p p l i c a n t . 
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i t T . 1 2 2 L a n d i n g d i s t a n c e . T h e l a n d i n g d i s t a n c e s h a l l b e t h e h o r i z o n t a l d i s t a n c e r e q u i r e d t o l a n d 
a n d t o come t o a c o m p l e t e s t o p ( t o a s p e e d o f a p p r o x i m a t e l y 3 k n o t s i n t h e c a s e o f s e a p l a n e s o r f l o a t 
p l a n e s ) f r o m a p o i n t a t a h e i g h t o f ^0 f e e t a b o v e t h e l a n d i n g s u r f a c e . L a n d i n g d i s t a n c e s s h a l l b e d e 
t e r m i n e d f o r s t a n d a r d t e m p e r a t u r e s a t a l l w e i g h t s , a l t i t u d e s , a n d -winds w i t h i n t h e o p e r a t i o n a l l i m i t s 
e s t a b l i s h e d b y t h e a p p l i c a n t f o r t h e a i r p l a n e . T h e c o n d i t i o n s o f p a r a g r a p h s ( a ) t h r o u g h ( g ) o f t h i s 
s e c t i o n s h a l l a p p l y . 

( a ) T h e a i r p l a n e s h a l l b e i n t h e l a n d i n g c o n f i g u r a t i o n . D u r i n g t h e l a n d i n g , c h a n g e s i n t h e 
a i r p l a n e ' s c o n f i g u r a t i o n , i n p o w e r a n d / o r t h r u s t , a n d i n s p e e d s h a l l b e i n a c c o r d a n c e w i t h p r o c e d u r e s 
e s t a b l i s h e d b y t h e a p p l i c a n t f o r t h e o p e r a t i o n o f t h e a i r p l a n e i n s e r v i c e . The p r o c e d u r e s s h a l l c o m p l y 
w i t h t h e p r o v i s i o n s o f § h T . l l l ( c ) . 

( b ) T h e l a n d i n g s h a l l b e p r e c e d e d b y a s t e a d y g l i d i n g a p p r o a c h down t o t h e 5 0 - f o o t h e i g h t 
w i t h a c a l i b r a t e d a i r s p e e d o f n o t l e s s t i t a n 1 . 3 V a . 

( c ) T h e l a n d i n g d i s t a n c e s h a l l b e b a s e d o n a s m o o t h , d r y , h a r d - s u r f a c e d r u n w a y , a n d s h a l l b e 
d e t e r m i n e d i n s u c h a m a n n e r t h a t r e p r o d u c t i o n d o e s n o t r e q u i r e e x c e p t i o n a l s k i l l o r a l e r t n e s s o n t h e 
p a r t o f t h e p i l o t . I n t h e c a s e o f s e a p l a n e s o r f l o a t p l a n e s , t h e l a n d i n g s u r f a c e s h a l l b e smooth w a t e r , 
w h i l e f o r s k i p l a n e s i t s h a l l b e s m o o t h d r y s n o w . D u r i n g l a n d i n g , t h e a i r p l a n e s h a l l n o t e x h i b i t e x c e s 
s i v e v e r t i c a l a c c e l e r a t i o n , a t e n d e n c y t o b o u n c e , n o s e o v e r , g r o u n d l o o p , p o r p o i s e , o r w a t e r l o o p . 

( d ) T h e l a n d i n g d i s t a n c e s h a l l be c o r r e c t e d f o r n o t m o r e t h a n 50 p e r c e n t o f n o m i n a l w i n d 
c o m p o n e n t s a l o n g t h e l a n d i n g p a t h o p p o s i t e to t h e d i r e c t i o n o f l a n d i n g a n d n o t l e s s t h a n 150 p e r c e n t o f 
n o m i n a l w i n d c o m p o n e n t s a l o n g t h e l a n d i n g p a t h i n t h e d i r e c t i o n o f l a n d i n g . 

( e ) B u r i n g l a n d i n g , t h e o p e r a t i n g p r e s s u r e s o n t h e w h e e l b r a k i n g s y s t e m s h a l l n o t b e i n e x c e s s 
o f t h o s e a p p r o v e d b y t b e m a n u f a c t u r e r o f t h e b r a k e s , a n d t h e w h e e l b r a k e s s h a l l n o t b e u s e d i n s u c h a 
m a n n e r a s t o p r o d u c e e x c e s s i v e w e a r o f b r a k e s a n d t i r e s . 

( f ) I n a d d i t i o n t o , o r i n l i e u o f , w h e e l b r a k e s , t h e u s e o f o t h e r b r a k i n g means s h a l l b e 
a c c e p t a b l e i n d e t e r m i n i n g t h e l a n d i n g d i s t a n c e , p r o v i d e d s u c h b r a k i n g means S h a l l h a v e b e e n p r o v e n t o 
b e s a f e a n d r e l i a b l e , t h a t t h e n a n n e r o f t h e i r e m p l o y m e n t i s s u c h t h a t c o n s i s t e n t r e s u l t s c a n b e e x 
p e c t e d i n s e r v i c e , a n d t h a t e x c e p t i o n a l s t i l l i s n o t r e q u i r e d t o c o n t r o l t h e a i r p l a n e . 

( g ) I f t h e c h a r a c t e r i s t i c s o f a d e v i c e ( e . g . , t h e p r o p e l l e r s ) d e p e n d e n t u p o n t h e o p e r a t i o n 
o f a n y o f t h e e n g i n e s n o t i c e a b l y i n c r e a s e t h e l a n d i n g d i s t a n c e w h e n t h e l a n d i n g i s made w i t h t h e e n g i n e 
i n o p e r a t i v e , t h e l a n d i n g d i s t a n c e s h a l l be d e t e r m i n e d w i t h t h e c r i t i c a l e n g i n e i n o p e r a t i v e u n l e s s t h e 
A d m i n i s t r a t o r f i n d s t h a t t h e u s e o f c o m p e n s a t i n g means w i l l r e s u l t i n a l a n d i n g d i s t a n c e n o t g r e a t e r 
t h a n t h a t a t t a i n e d w i t h a l l e n g i n e s o p e r a t i n g . 

l t T . 1 2 3 l i m i t a t i o n s a n d i n f o r m a t i o n . 

( a ) L i m i t a t i o n s . T h e p e r f o r c a n o e l i m i t a t i o n s o n t h e o p e r a t i o n o f t h e a i r p l a n e s h a l l b e 
e s t a b l i s h e d i n a c c o r d a n c e w i t h s u b p a r a c r a p h s (1) t h r o u g h ( U ) o f t h i s p a r a g r a p h , ( S e e a l s o § U T . 7 h , 3 . ) 

( 1 ) T a k e - o f f w e i g h t s . T h e maximum t a k e - o f f . w e i g h t s s h a l l be e s t a b l i s h e d a t w h i c h c o m 
p l i a n c e i s s h e w n w i t h t h e g e n e r a l l y a p p l i c a b l e p r o v i s i o n s o f t h i s r e g u l a t i o n a n d w i t h t h e t a k e - o f f 
c l i m b p r o v i s i o n s p r e s c r i b e d i n S U T . 1 2 0 ( a ) , ( b ) , a n d ( c ) f o r a l t i t u d e s a n d a m b i e n t t e m p e r a t u r e s - w i t h i n 
t h e o p e r a t i o n a l l i m i t s o f t h e a i r p l a n e ( s e e s u b p a r a g r a p h (h) o f t h i s p a r a g r a p h ) . 

( 2 ) L a n d i n g w e i g h t s . T h e maximum l a n d i n g w e i g h t s s h a l l be e s t a b l i s h e d a t w h i c h c o m 
p l i a n c e i s s h o w n w i t h t h e g e n e r a l l y a p p l i c a b l e p r o v i s i o n s o f t h i s r e g u l a t i o n a n d w i t h t h e l a n d i n g a n d 
t a k e - o f f c l i m b p r o v i s i o n s p r e s c r i b e d i n SS i i T . 1 1 9 a n d UT . 120 f o r a l t i t u d e s a n d a m b i e n t t e m p e r a t u r e s 
w i t h i n t h e o p e r a t i o n a l l i m i t s o f t h e a i r p l a n e ( s e e s u b p a r a g r a p h ( U ) o f t h i s p a r a g r a p h ) . 

( 3 ) A c c e l e r a t e - s t o p d i s t a n c e , t a k e - o f f d i s t a n c e , a n d t a k e - o f f r u n . T h e minimum 
d i s t a n c e s r e q u i r e d f o r t a k e - o f f s h a l l b e e s t a b l i s h e d a t w h i c h c o m p l i a n c e i s shown w i t h t h e g e n e r a l l y 
a p p l i c a b l e p r o v i s i o n s o f t h i s r e g u l a t i o n a n d w i t h S§ UT.115 a n d U T . 1 1 7 ( a ) , a n d w i t h l j T . 1 1 7 ( b ) i f t h e 
t a k e - o f f d i s t a n c e i s i n t e n d e d to i n c l u d e a c l e a r w a y , f o r - w e i g h t s , a l t i t u d e s , t e t ^ e r a t u r e s , w i n d c o m 
p o n e n t s , a n d r u n w a y g r a d i e n t s , w i t h i n t h e o p e r a t i o n a l l i m i t s o f t h e a i r p l a n e ( s e e s u b p a r a g r a p h ( U ) o f 
t h i s p a r a g r a p h ) . 

( U ) O p e r a t i o n a l l i m i t s . T h e o p e r a t i o n a l l i m i t s o f t h e a i r p l a n e s h a l l b e e s t a b l i s h e d 
b y t h e a p p l i c a n t f o r a l l v a r i a b l e f a c t o r s r e q u i r e d i n s h o w i n g c o m p l i a n c e w i t h t h i s r e g u l a t i o n ( w e i g h t , 
a l t i t u d e , t e m p e r a t u r e , e t c . ) . ( S e e § § i i T . 1 1 3 ( a ) (1) a n d ( b ) , h T . 1 1 8 , W . I Z L , a n d U T . 1 2 2 . ) 

( b ) I n f o r m a t i o n . T h e p e r f o r m a n c e i n f o r m a t i o n o n t h e o p e r a t i o n o f t h e a i r p l a n e s h a l l be 
s c h e d u l e d i n c o m p l i a n c e w i t h t h e g e n e r a l l y a p p l i c a b l e p r o v i s i o n s o f t h i s r e g u l a t i o n a n d w i t h § § l i T . 1 1 7 a 
( b ) , W . 1 2 1 , a n d U T J . 2 2 f o r w e i g h t s , a l t i t u d e s , t e m p e r a t u r e s , w i n d c o m p o n e n t s , a n d r u n w a y g r a d i e n t s , a s 
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these may be applicable, within the operational l imits of the airplane (see subparagraph (a) (ii) at 
this section). In addition, the performance information specified i n subparagraphs (1) through (3) 
of this paragraph shal l be determined by extrapolation and scheduled for the ranges of weights be
tween the maximum landing and maximum take-off weights established i n accordance with subparagraphs 
fa) (1) and fa) (2) of this section. (See also § 1JT.7JJ3.) 

(1) Climb i n the landing configuration (see 6 lj.T.119); 

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

(3) Landing distance (see § UT.122). 

AIRPLANE PLIGHT MANUAL 

UT.7U3 Performance limitations, information, and other data. 

(a) Limitations. The airplane's performance limitations shal l be given i n accordance with 
S fcT.123 ( a ) . 

(b) Information. The performance information prescribed i n 8 af.123 (b) for the application 
of the operating rules of this regulation s h a l l be given together with descriptions of the conditions, 
a i r speeds, e t c . , under which the data were determined. 

(c) Procedures. Procedures established in accordance with § I j T . l l l (c) s h a l l be given to 
the extent such procedures are related to the limitations and information set forth i n accordance with 
paragraphs (a) and (b) of this section. Such procedures, i n the form of guidance material, shal l be 
included with the relevant limitations or information, as applicable, 

(d) Miscellaneous. An explanation shal l be given of significant or unusual f l ight or ground 
handling characteristics of the airplane. 

3. In l i e u of §§ Uo.70 through 1(0.78, hi.27 through hi.36 (d) , and U2.70 through US.83, of Parts 
UO, Ul , and U2 of the C i v i l Air Regulations, respectively, the following shal l be applicable: 

O P E R A T I N G R U L E S 

UOT.flO Transport category airplane operating l imitations. 

(a) In operating any passenger-carrying transport category airplane certif icated in accordance 
with the performance requirements of this regulation, the provisions of §8 UOT.80 through l(OT.8L shal l be 
complied with, unless deviations therefrom are speci f ical ly authorised by the Administrator on the ground 
that the special circumstances of a particular case make a l i t e r a l observance of the requirements unnec-
cessary for safety. 

(b) The performance data i n the Airplane Flight Manaal s h a l l be applied i n determining compli
ance with the provisions of §§ UOT.81 through UOT.BU. Where conditions differ from those for which 
specific tests were made, compliance s h a l l be determined by approved interpolation or computation of the 
effects of changes i n the specific variables i f such interpolations or computations give results sub
s tant ia l ly equalling i n accuracy the results of a direct test,. 

llOT.81 Airplane's cert i f icate l imitations. 

(a) No airplane shal l be taken off at a weight which exceeds the take-off weight specified i n 
the Airplane Flight Manual for the elevation of the airport and for the ambient temperature existing at 
the time of the take-off. (See §8 UT.123 (a) (1) and UT.7U3 (&)•) 

(b) No airplane shal l be taken off at a weight such that, allowing for normal consumption of 
fuel and o i l i n f light to the airport of destination and to the alternate airports , the weight on a r r i v a l 
w i l l exceed the landing weight specified i n the Airplane Flight Manual for the elevation of each of the 
airoorts involved a n d for the ambient temperatures anticipated at the time of landing. (See 88 JjT.123 
(a)' (2) and UT.7U3 (a) , ) 

(c) Ho airplane s h a l l be taken off at a weight which exceeds the weight shown i n the Airplane 
Flight Manual to correspond with the minimum distances required for take-off. These distances shal l 
correspond with the elevation of the airport , the runway to be used, the effective runway gradient, and 
the ambient temperature and wind component existing at the time of take-off. (See SS UT.123 (a) (3) and 
UT.7U3 ( a ) , ) I f the take-off distance includes a clearway as defined i n Item 5 of this regulation, the 
take-off distance s h a l l not include a clearway distance greater than one-half of the take-off run. 
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(d) Ho airplane shall be operated outside the operational limits specified in the Airplane 
Flight Manual. (See Sg bT.123 (a) (U) and hT.7U3 (a).) 

UOT.82 Take-off obstacle clearance limitations. Ho airplane shall be taken off at a -Height in 
excess of that shown in the airplane Flight Manual to correspond with a net take-off flight path which 
clears a l l obstacles either by at least a height of 35 feet vertically or by at least 200 feet hori
zontally 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, i t shall be assumed that the airplane i s not banked before reaching a 
height of 50 feet as shown by the take-off path data i n the Airplane Flight Kanual, and that a naxiiGum 
bank thereafter does not exceed 15 degrees. The take-off path considered snail be for the elevation of 
the airport, the effective runvay gradient, and for the ambient tempera-tare and wind component existing 
at the time of take-off. (See §8 UT.123 (b) and UT.7U3 (b).) 

liOT.S3 Ea 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, wil l perait caapliance with either subparagraph (1) or subparagraph (2) of this para
graph at a l l points along the route. The net flight path used shall be for the ambient temperatures 
anticipated along the route. (See SS IiT.123 (b) and W.7U3 (b).) 

(1) The slope of the net flight path shall be positive at an altitude of at least 
1,000 feet above a l l terrain and obstructions along the route within 5 miles on either side of the i n 
tended track. 

(2) The net flight path shall be such as to permit the airplane to continue flight from 
the cruising altitude to an alternate airport where a landing can be made in accordance with the pro
visions of S liOT.SU (b), the net flight path clearing vertically by at least 2,000 feet a l l terrain and 
obstructions along the route within 5 crlles on either side of the intended track. The provisions of 
subdivisions ( i ) through (vii ) of this subparagraph shall apply, 

( i ) The engine shall be assumed to fai l at the most critical point along the rouve. 

( i i ) 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 authorize a procedure established on a different basis 
where adequate operational safeguards are found to exist. 

( i i i ) Tha net flight path shall have a positive slope at 1,500 feet above the a i r 
port used as the alternate. 

(iv) An approved method shall be used to account for winds which would otherwise 
adversely affect the flight path. 

(v) Pael jettisoning shall be permitted i f the Administrator finds that the oper
ator has an adequate training program, proper instructions are given to the flight crew, and a l l 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 simna. 

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

(b) Two engines inoperative. Ho airplane shall be flown along an intended route except in 
compliance with either subparagraph (1) or subparagraph (2) of this paragraph. 

(1) Ho place along the intended track shall be more than 90 minutes away from an a i r 
port at which a landing can be made in accordance with the provisions of § JJOT.BIJ (b), assuming a l l 
engines to be operating at cruising power. 

(2) Ko airplane shall be taken off at a weight in excess of that which, according to 
the two-engiae-inoperative en route net flight path data shown in the Airplane Flight Manual, wil l per
mit the airplane to continue flight from the point where two engines are assumed to fa i l simultaneously 
to an airport where a landing can be made in accordance with the provisions of S hOT.8U (b), the net 
flight path having a positive slope at an altitude of at least 1,000 feet above a l l terrain and obstruc
tions along the route within 5 utiles on either side of the intended track or at an altitude of 2,000 
feet, whichever i s higher. The net flight path considered shall be for the ambient temperatures antici
pated along the route. The provisions of subdivisions (i) through ( i i i ) of this subparagraph shall 
apply. (See SS fcT.123 (b) and iiT.7li3 (b).) 
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( i ) The two engines shall be assumed to fai l at the most critical point along the 
route. 

( i i ) The airplane's weight at the point where the two engines are assumed to fa i l 
shall 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 1,500 feet directly over the landing area and 
thereafter to fly for 15 minutes at cruise power and/or thrust. 

( i i i ) 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. 

liOT.8tt Landing limitations. 

(a) Airport of destination. No airplane shall be taken off at a weight in excess of that 
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 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 assumed to be 
reduced by the weight of the fuel and oil expected to be consumed in flight to the airport of intended 
destination. Compliance shall be shown with the conditions of subparagraphs (l) and (2) of this para
graph. (See §8 lj.T.123 (b) and UT.7W (b).) 

(1) I t shall be assumed that .the airplane i s landed on the most favorable runway and 
direction in s t i l l a ir . 

(2) I t shall be assumed that the airplane i s 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 . ) . I f full 
compliance with the provisions of this subparagraph is not shown, the airplane may be taken off i f an 
alternate airport i s 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 the airplane can be brought to rest 
within 70 percent of the effective length of the runway. 

U. In lieu of § U 3 . l l of Part lt3 of the Civil Air Regulations, the following shall be applicable! 

ii3T.ll Transport category airplane weight limitations. The performance data in the Airplane 
Flight Manual shall be applied in determining compliance with the following provisions! 

(a) No airplane shall be taken off at a weight which exceeds the take-off weight specified 
in the Airplane Flight Manual for the elevation of the airport and for the ambient temperature existing 
at the time of the take-off. (See eg kT.123 (a) (1) and ljT.7ti3 (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 and to the alternate airports, the weight on arrival 
wil l exceed the landing weight specified in the Airplane Flight Manual for the elevation of each of the 
airports involved and for the ambient temperatures anticipated at the time of landing, (See §§ UT.123 
(a) (2) and ltT.7U3 (a).) 

(c) No airplane shall be taken off at a weight which exceeds the weight shown in the Airplane 
Flight Manual to correspond with the minimum distances required for take-off. These distances shall 
correspond with the elevation of the airport, the runway to be used, the effective runway gradient, and 
the ambient temperature and wind component existing at the time of take-off. (See 9§ UT.123 (a) (3) and 
UT.7U3 (a).) I f the take-off distance includes a clearway as defined in Item 5 of this regulation, the 
take-off distance shall not include a clearway distance greater than one-half of the take-off run. 

(d) No airplane shall be operated outside the operational limits specified in the Airplane 
Flight Manual. (See §§ lrT.123 (a) (U) and UT.7U3 (a).) 

5. The following definitions shall apply: 

http://U3.ll
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DEFINITIONS 

C l e a r w a y . A c l e a n r a y i s a n a r e a b e y o n d t h e a i r p o r t r u n w a y n o t l e s s t h a n 300 f e e t on e i t h e r s i d e 
of t h e e x t e n d e d c e n t e r l i n e o f t h e r u n w a y , a t a n e l e v a t i o n no h i g h e r t h « n t h e e l e v a t i o n a t t h e e n d o f 
t h e r u n w a y , c l e a r o f a l l f i x e d o b s t a c l e s , a n d u n d e r t h e c o n t r o l o f t h e a i r p o r t a u t h o r i t i e s . 

( S e c . 205 ( a ) , 52 S t a t . 9ch; i i9 r . s . c . k2$ ( a ) . I n t e r p r e t o r a p p l y s e e s . 6 0 1 , 603, 6 0 L . , 52 S t a t . 1 0 0 7 , 
1 0 0 9 , 1 0 1 0 , a s a i s e n d e d j h° r . S . C . 551, 553, 55U) 

B y t h e C i v i l A e r o n a u t i c s B o a r d : 

/ & / J o h n E . R u s s e l l 

J o h n B . R u s s e l l 
A c t i n g S e c r e t a r y 

(SEAL) 


