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Bee. 
4a.1 
4a.2 

r A — A I R W O R T H I N E S S 

G E N E R A L 

Scope. 
A i r p l a n e categories. 

R E Q U I R E M E N T S 

A I R W O R T H I N E S S A N D T Y P E C E R T I F I C A T E S 

4a.15 R e q u i r e m e n t s for issuance. 
4a. 16 D a t a r e q u i r e d for a i r w o r t h i n e s s cer­

t i f i c a t e . 
4a . l7 Da ta r e q u i r e d for t y p e cer t i f ica te . 
48..18 I n s p e c t i o n and tests. 
4ft . l9 P l i g h t tests. 
4a.20 Procedure f o r t y p e c e r t i f i c a t i o n . 

C H A F E S 

4a.25 C o n t i n u e d compl iance . 
4a.26 M i n o r changes. 
4a.27 M a j o r changes. 
4a.28 Changes r e q u i r e d b y t h e A d m i n i s ­

t r a t o r . 

APPROVAL O F MATERIALS, PARTS, PROCESSUS, A N D 
A P P L I A N C E S 

4a.31 

4a.37 
4a.38 
4a.39 
4a,40 
4a.41 
4a.42 
4a.43 
4a.44 

4a.45 
4a.46 

Specif icat ions . 

SUBPART B — D E F I N I T I O N S 

Weigh t s . 
S t r u c t u r a l t e rms . 
A i r dens i ty , p . 
Speed. 
Design gust ve loc i ty , U. 
D y n a m i c pressure, q. 
L o a d fac tors . 
A e r o d y n a m i c coefficients, C L , C«> 

CP, etc. 
S t a n d a r d a tmosphere ( s t anda rd a i r ) . 
P r i m a r y s t r u c t u r e . 

SUBPART C — S T R U C T U R A L LOADING C O N D I T I O N S 

G E N E R A L S T R U C T U R A L K E Q U I B E M E N T S 

4a.61 
4a.62 
4a.63 
4s 04 
4a.65 

4a.72 

a.73 

4a.74 
4a.76 
43.76 
4a.77 

S t r e n g t h . 
Defo rma t ions . 
Stiffness. 
Proof o f s t r e n g t h a n d r i g i d i t y . 
Mate r ia l s , f a b r i c a t i o n , p r o t e c t i o n 

etc. 

P L I G H T LOADS 

Genera l . 

AIR S P E E D S 

A i r speeds. 

LOAD F A C T O R S 

Genera l . 
M a n e u v e r i n g l o a d factors . 
Gus t load factors . 
Factors o f safety. 

S Y M M E T R I C A L F L I G H T C O N D I T I O N S 
R E T R A C T E D > 

4a.78 
4a.79 

4a.80 

4a.81 

4a.B2 
4a.83 

4.1.84 
46.85 

Genera l . 
C o n d i t i o n I (pos i t ive h i g h angle o f 

a t t a c k ) . 
C o n d i t i o n I , (pos i t ive h i g h angle of 

a t t a c k m o d i f i e d ) . 
C o n d i t i o n I I (negat ive h i g h angle o f 

a t t a c k ) . 
C o n d i t i o n I I I . 
C o n d i t i o n I V (negat ive l o w angle of 

a t t a c k ) . 
C o n d i t i o n V ( i n v e r t e d n i g h t ) . 
C o n d i t i o n V I ( g l i d i n g ) . 

S T M M E T R I C A L F L I G H T C O N D I T I O N S ( F L A P S UJ> 
A U X I L I A R Y D E V I C E S I N OS*ERATION) 

4a.86 Genera l . 
4a.87 C o n d i t i o n V I I (pos i t ive gust , flaps 

def lec ted) . 
4a.88 C o n d i t i o n V I I I (negat ive gust , flaps 

def lec ted) . 
4a,89 C o n d i t i o n I X (d ive , flaps def lec ted) . 

4a.90 
4a .91 
4a.92 
4a .93 

4a.04 
4a.95 
4a.9S 
4a.97 
4a.98 

4a.99 

4a . l lS 

U N S Y M M E T H I C A L F L I G H T C O N D I T I O N S 

Genera l . 
C o n d i t i o n I „ . 
C o n d i t i o n I I I „ . 
C o n d i t i o n V B . 

S P E C I A L F L I G H T C O N D I T I O N S 

G u s t a t reduced w e i g h t . 
L U V w l r e - c u t . 
D r a g - w i r e - c u t . 
U n s y m m e t r i c a l propel le r t h r u s t . 
W i n g t a n k s e m p t y . 

W I N G LOAD D I S T R I B U T I O N 

W i n g l o a d d i s t r i b u t i o n . 

CONTROL S U R F A C E LOADS 

Genera l . 

H O R I Z O N T A L T A I L S U R F A C E S 

4a.US B a l a n c i n g . 
4 a . l l 7 M a n e u v e r i n g ( h o r i z o n t a l sur faces) . 
4 a . l l 8 D a m p i n g ( h o r i z o n t a l su r faces ) . 
4 a . l l 9 T a b effects ( h o r i z o n t a l surfaces) . 

V E R T I C A L T A I L S U R F A C E S 

M a n e u v e r i n g . 
D a m p i n g ( v e r t i c a l su r faces ) . 
Gusts ( v e r t i c a l surfaces) . 
T a b effects ( v e r t i c a l surfaces) . 
Special cases (ve r t i ca l su r faces ) . 

A I L E R O N S 

M a n e u v e r i n g . 
T a b effects ( a i l e r o n s ) . 
F l y i n g cond i t i ons ( a i l e r o n s ) . 

W I N G F L A F S A N D T A B S 

W i n g Saps. 
Tabs. 

4a.120 
4a.121 
4&.122 
4a.123 
4a.124 

4 ft.125 
4a.l26 
4a.127 

4a. l28 
4a.129 

S P E C I A L D E V I C E S 

4a. l30 Special devices. 

CONTROL S Y S T E M LOADS 

4a. l37 Genera l . 
4a.138 C o n t r o l wires or p u s h rods. 
4a. 139 Elevator systems. 
4a. 140 Rudder systems. 
4a. 141 A i l e r o n systems. 
4a.142 F lap a n d t a b c o n t r o l systems. 

GROUND LOADS 

4a.l47 Genera l . 
4a . l48 Level l a n d i n g . 
4ft,161 T h r e e - p o i n t l a n d i n g . 
4a. l62 Energy a b s o r p t i o n . 
4a. 153 Side load . 
4a.154 One-whee l l a n d i n g . 
48.165 Braked l a n d i n g . 
4a. 156 Side loads o n t a l l whee l or sk l a . 

F L O A T S E A P L A N E S 

Sec. 
4a. 162 L a n d i n g w i t h i n c l i n e d reac t ions 

( f loa t seaplanes) . 
4a.163 F loa t a t t a c h m e n t members . 
4a. 164 L a n d i n g w i t h v e r t i c a l reac t ions 

( f loat seaplanes) . 
4a.165 Safety fac tors . 
4a. l66 L a n d i n g w i t h side load ( f loa t sea­

planes ) , 

BOAT S E A P L A N E S 

4a.167 L o c a l b o t t o m pressures. 
4a.168 D i s t r i b u t e d b o t t o m pressures. 
4a. 169 Step l o a d i n g c o n d i t i o n . 
4a. 170 Bow l o a d i n g c o n d i t i o n . 
4a . l71 S t e rn l o a d i n g c o n d i t i o n . 
4a.172 Side l o a d i n g c o n d i t i o n . 

S E A P L A N E F L O A T LOADS 

4a,173 Seaplane f loa t loads. 
4a.l74 Seaplane f loa t b o t t o m loads. 

W I N G - T I P F L O A T LOADS 

4a.l75 W i n g - t i p f loat loads. 
4a.176 W i n g s t r u c t u r e . 

M I S C E L L A N E O U S W A T E R LOADS 

4a. l77 Sea w i n g loads. 

S P E C I A L LOADING C O N D I T I O N S 

Engine to rque . 
H i g h angle o f a t t ack a n d t o r q u e . 
Eng ine m o u n t s , nacelles, e tc . 
Side l o a d o n engine m o u n t . 
U p toad o n engine m o u n t . 
Passenger loads. 
Safe ty b e l t loads. 
Loca l loads. 
R i g g i n g loads. 
A i r loads o n s t ru t s . 

M U L T I P L Y I N G FACTORS O F S A F E T Y 

Genera l , 
F i t t i n g s . 
Cast ings. 
Para l le l doub le wires . 
Wires a t Bmal l angles. 
D o u b l e d rag trusses. 
T o r q u e tubes used aa h inges . 
C o n t r o l surface hinges a n d c o n t r o l 

sys tem j o i n t s . 
W i r e sizes. 

W i n g l i f t t russ system. 

SUBPART D — P R O O F O F S T R U C T U R S 

4sU87 
4a, 183 
4.1.189 
4a.l90 
4a . l91 
4a.l92 
4a.193 
4a. 194 
4a.l9B 
4a.lOG 

4a.207 
4a.203 
4a.209 
4a .210 
4a .2H 
4.1212 
4a,213 
4ft .214 

4a .215 
4a.216 

WATER L O A M 

4a . l61 Genera l . 

4a.227 General . 
4a.228 Proof o f s t r u c t u r a l analysis. 
4a.220 C o m b i n e d s t r u c t u r a l analysis 

tests. 
4a.230 L o a d tests. 
4a.231 F l i g h t load tests. 
4a.232 Load tests r e q u i r e d . 

W I N G S 

4ft.237 Proof o f w ings . 
4a.238 Redundancies . 

4a 239 Beams. 
4a.240 Secondary b e n d i n g . 
4a.241 L a t e r a l b u c k l i n g . 
4U.243 Webs. 
4a.243 A x i a l load . 
4a.244 J o i n t s l ippage i n wood beams. 
4a.245 B o l t holes. 

a n d 



Sec. 

4a.248 Box beams. 

DRAG T R U S S E S 

4a.247 D r a g trusses. 

HIBS 
4a.348 Bibs , 
4a .249 L o a d d i s t r i b u t i o n . 
4a.250 Ai le rons and h i g h - l i f t devices. 
4a.25i R i b testa. 

COVERING 
4a.352 Cover ing. 

KOSPllM L ' i W I R E S 

4a.253 Nonpava l le l Wirea. 

T A I L A N » CONTROL S U R F A C E S 

C I V I L A I K H K C I ' I J A T I O N S 

age tab systems. 

4a.363 
•4a. 264 

4a.269 
4a .270 
4U.27I 
4a.373 

4a .277 
4R.278 

4a.383 

4.1.289 

46.200 
4H.291 

Proof o f t a l l and c o n t r o l surfr 
V i b r a t i o n tests. 

C O N T R O L S Y S T E M S 

Proof of c o n t r o l systems. 
C o n t r o l sys tem tests. 
O p e r a t i o n test . 
C o n t r o l sys tem j o i n t s , 

LANDING GEAR 

Proof o f l a n d i n g gear. 
Energy a b s o r p t i o n tests. 

HULLS AND F L O A T S 

Proof o f h u l l s and floats. 

F U S E L A G E S AND E N C I N E MOUNTS 

Proof of tuseitiges a n d 
m o u n t s . 

C r i t i c a l c o l u m n loads. 
Baggage c o m p a r t m e n t s , 

F I T T I N G S AND FARTS 

engine 

MATERIALS, WOHHIHAN-SHIP, 
METHODS 

n d s t a t i c balance. 

DETAIL DESIGN O F CONTROL S Y S T E M S 

4a.459 I n s t a l l a t i o n . 
4a.460 Stops. 
is .461 Jo in ts . 
4a 462 Welds. 
4a,463 Flap cnn t ro l s . 
4a,464-T F lap con t ro l s , 
4a.465 Tab con t ro l s , 
4a.466 S p r i n g devices. 
4a.467 Sin^le-cabie con t ro l s . 
4a ,466 C o n t r o l system locks , 
4a.469-T T r i m con t ro l s . 

DETAIL DESIC.V o r L A N S I N G GSAH 

4n.397 Proof of fittings and parts. 
4a.2'J8 Fittings and attaching members. 
4a.2S9 Bolts. 
SL'IIPART E — D E T A I L D E S I G N AND C O N B T U U C T I O N 

4ii.30I General. 

rtrti) F A B R I C A T I O N 

4a.302 Mate r i a l s and w t / r k m s n s M p . 
4,-i.303 F a b r i c a t i o n m e t h o d s . 
4a.304 GluiiS;; . 
4a.S05 T o r c h w e l d i n g . 
4a,306 Elec t r ic w e l d i n g . 
4&.307 B r a z i n g and so lder ing . 
4a.S08 P r o t e c t i o n . 
4a.309 In spec t i on . 

JOINTS, F I T T I N G S , AND C O N N E C T I N G PARTS 

4a.313 Joints , f i t t i ngs , and c o n n e c t i n g par ts , 
4a,313 Bolts , p ins , t m d screws.. 
4a.314 Wood screws. 
4a.S15 Eycbol ts . 
4a.316 Castings. 

TIE-RODS AND WIRES 

48.319 Tie - rods a n d wires, 
4a.320 Wi re t e r m i n a l s . 
4a.321 Wi re anchorages. 
4a.322 Coun te r w i r e sizes. 

F L U T T E R P E E V E N T J O N 

4a .32S Genera l n u t t e r p r e v e n t i o n measutes. 

DETAIL D E S I C N o r WINGS 

4a.329 E x t e r n a l b rac ing . 
4a.330 Wire -b raced monoplanes . 
4a.331 L i f t trusses. 
4a.332 Ju ry s t ru t s . 
4a,333 W i n g beams. 
4a.S34 W i n g beam j o i n t s . 
4a.335 Drag truss. 

. 4a.336 A i l e r o n a n d flap a t t a chmen t s , 
4a.337 I n t e r n a l l y braced b ip lanes , 
in 338 Fabr ic covering, 
4fi.339 Metal-Covered Wings. 

DETAIL DESIGN O F T A I L A N D CONTROL 
SURFACES 

4a.475 Shock abso rp t ion . 
4a.476 Shock-absorb ing systems. 
4a.477 Wheels. 
4a,478 M a i n l a n d i n g gear wheels . 
4a,479 T a i l a n d nose wheels. 
4a.480 Tires . 
4a,481 T i r e mark ings . 
4a.462 R e t r a c t i n g m e c h a n i s m . 
4a.4S3-T Brakes. 

H U L L S AND FLOATS 

4a.48S H u l l s and floats, 
4a.489 Buoyancy ( m a i n seaplane floats), 
4a.490 B u o y a n c y (boa t seaplanes) . 
4»,431 Water s t a b i l i t y . 
4a.433 F loa t design. 

F U S E L A G E AND CABIN3 

4a.497 Prov i s ion for t u r n - o v e r , 
4a.498 E x t e r n a l door . 
4a.499 L o c a t i o n of passenger door . 
4a,GOO Exits , 

PILOT COMPARTMENT 

4n.S01 C o n s t r u c t i o n , 
la.502 L o c u t i o n 
4a,504 Ope ra t i on I n f o r m a t i o n a n d l ! j n i t a « 

t l o n s , 
4&.60S W i n d o w s ar id w indsh i e ld s . 
4a,506 Leakage. 
4a,607 Seats. 
4a,60B N a v i g a t i o n i n s t r u m e n t s . 
4a,509 O p e n i n g between p i l o t c o m p a r t m e n t 

a n d passengers' cab in . 

P A S S E N G E R AND BAGGAGE C O M P A R T M E N T S 

4a,5T0 Passenger c o m p a r t m e n t s . 
4a.511 Passenger chairs . 
4a.512 Baggage c o m p a r t m e n t s . 

R E I N F O R C E M E N T N E A R P R O P E L L E R S 

4a.513 Re in fo rcemen t near propel le rs . 

SUBPART F — K Q U T P M E N T 

4a.523 Genera l . 
4a.824 Requi rements . 
4a.535 L i t e preserver or flotation device. 
4a,526 F i re e x t i n g u i s h i n g apparatus . 

NON-AIR CARRIER (NAC) A I R P L A N E S 

4a.531 
4.1,633 

4a. 533 

4a,534 

•Sa.635 

4a.536 

4a.537 

N o n - a i r ca r r i e r <NAC) a i rp lanes . 
NAC landplanes ; v i sua l con tac t day 

d y i n g ( w i t h i n 100 mi les of a fixed 
bp s e t . 

NAC landplanes ; v i sua l c o n t a c t day 
flying ( u n l i m i t e d d i s t a n c e ) . 

NAC landplanes ; v i sua l con tac t 
n i g h t e y i n g . 

NAC landplanes ; I n s t r u m e n t day 
flying. 

N A C landp lanes ; I n s t r u m e n t n i g h t 
flying. 

N A C setin!an"s a n d a m p h i b i a n s . 

4a,445 
4a.446 

I n s t a l l a t i o n . 
Stops. 

AIR CARRIER A I R P L A N E S ; PASSENGER (ACP) 

4a.547 

4a.548 

A i r car r ie r a i rp lanes ; passenger* 
( A C P ) . 

ACP landplanes ; v i sua l con tac t day 
flying. 

Bee. 

4n.D49 ACP landplanes ; v i s u a l c o n t a c t 
n i g h t flying. 

4a.550 ACP landplanes ; i n s t r u m e n t day 
flying. 

4a.551 ACP landplanes ; i n s t r u m e n t n i g h t 
flying. 

4a.552 ACP seaplanes and a m p h i b i a n s . 

I N S T A L L A T I O N R E Q U I R E M E N T S , 

4P 557 I n s t a l l a t i o n r e q u i r e m e n t s . 

3NSTlt!7.'l lE«T ^ S P A L L A T I O N 

4a.558 I n s t r u m e n t s . 
4a.559 Ai r - speed i n d i c a t o r , 
4a.560 P o w e r - p l a n t i n s t r u m e n t s and c o n ­

t ro l s . 
4a.561 F u e l q u a n t i t y gauge. 
4a.502 M a g n e t i c compass. 
4a.563 N a v i g a t i o n i n s t r u m e n t s . 
4a.5E4 Gyroscopic I n s t r u m e n t s . 

S A F E T Y E Q U I P M E N T I N S T A L L A T I O N 

4a.565 Safety bolts . 
4a.566 F i l e ex t ingu ishers . 
4a.E67 Safety be l t s igna l . 
4fl.eC8 L a n d i n g flares. 
4a.569 De-icers. 

E L E C T R I C A L E Q U I P M E N T I N S T A L L A T I O M 

4a.570 Genera l . 
4a.&71 B a t t e r y . 
4a.&72 Fuses. 
4a.573 Generator . 
4a.574 R u n n i n g load . 
4a.575 Anchor l i g h t s . 
4a.57fi L a n d i n g l i g h t s . 
4a.577 I n s t r u m e n t l i g h t s . 
4a.578 P o s i t i o n l i g h t s . 
4a.57S Mas te r s w i t c h . 

M I S C E L L A N E O U S E Q U I P M E N T I N S T A L L A T I O N 

4a,580 
4a,531 

Seats. 
Accessories. 

SUBPART G—-POWER-PLANT I N S T A L L A T I O N 

E N G I N E S 

4a.591 Engines . 

P R O P E L L E R S 

4a.5D7 Propel lers . 
4a.598 Con t ro t l ab l e p i t c h . 
4a.599 Prope l le r clearance. 

F U E L S Y S T E M S 

"4a.6u5 Capaci ty a n d feed, 
4a.606 T a n k I n s t a l l a t i o n , 
4a.607 Tank; c o n s t r u c t i o n , 
4a.608 T a n k s t r e n g t h , 
4a.609 Gauge, 
4a.610 Lines a n d fittings. 
4a.61S St ra iners . 
4a.6l2 Valves. 
4a.613 D u m p valves. 
4a.614 D r a i n s . 

M I S C E L L A N E O U S r u t L S Y S T E M R E Q U I R E M E N T S 

4a.61S F i l l e r openings . 

4a.616 P r e v e n t i o n o f ice f o r m a t i o n . 

L U B R I C A T I O N S Y S T E M S 

4a.621 General . 
4a.622 T a n k i n s t a l l a t i o n . 
4a.623 T a n k s t r eng tH . 
4a.624 Gauge. 
4a.625 P i p i n g . 
4R . 626 Dra ins , 
4a.627 O i l t e m p e r a t u r e . 
4a.628 F i l l e r o p e n l n g B . 

COOLING S Y S T E M S 

4a.633 Genera l . 
4a.634 Radia tor* . 
4a.635 P i p i n g . 
4a.636 D r a i n s . 
4a.637 F i l l e r openings . 

P O W E R - P L A N T I N S T R U M E N T S , , CONTROLS, A N D 
A C C E S S O R I E S 

4a. 643 I n s t r u m e n t s . 
4a.643 C o n t r o l s . 
4a.644 T h r o t t l e con t ro l s . 



P A K T 4 A — A I H P L A N K AU!\VO[{THINKSS 

Sec. 

4a.845 I g n i t i o n swi tches . 
4a.646 Propel ler p i t c h con t ro l s . 
4a.647 Accessories ( a i r - l l n e c a r r i e r s ) . 

MANIFOLDING, COWLINO, A N D F I R E WALL 

4 a . 6 S l 
4a.G32 
4a.653 
4a-654 
4a.G55 
4a.656 

General. 
Manifolds. 
Air intakes. 
Engine cowling, 
Fire wall. 
Heating systems. 

M I S C E L L A N E O U S P O W E R - F L A N T R E Q U I R E M E N T S 

43.661 M a t e r i a l s . 

S U E F A R T H — P E R F O R M A N C E 

4a671 Per formance r e q u i r e m e n t s . 
4a .672 L a n d i n g speeds. 
4a.673 Take-off. 
4a.674 C l i m b . 
4a.675 C o n t r o l l a b i l i t y a n d maneuvera ­

b i l i t y . 
4a .676 C o n t r o l l a b i l i t y at t h e s t a l l . 
4s.677 Balance. 
4a.678 S t a b i l i t y . 
4a.679 S p i n n i n g . 
4a.6S0 F l u t t e r and v i b r a t i o n . 
4a.681-T F l u t t e r and v i b r a t i o n . 
4a.682 G r o u n d a n d wate r charac ter i s t ic* . 

MODIFIED P E R F O R M A N C E R E Q U I R E M E N T S 

4a.687 M o d i f i e d per formance r e q u i r e m e n t s 
f o r m u l t i e n g i n e a i rp lanes n o t cer­
t i f i c a t e d i n t h e t r a n s p o r t category. 

P E R F O R M A N C E T E S T S 

4a.701 Genera l , 
4a.702 P l i g h t test p i l o t . 
4a.703 Parachutes . z 

4a.704 Reports . 
4a.705 L o a d i n g c o n d i t i o n s . 
4a.706 Use of bal las t . 
4a.707 Fue l t o be ca r r i ed . 
4a.708 M a x i m u m a i r speed. 
4a.709 One-eng ine - inope ra t ive per fo rmance . 
4a,710 Air -speed i n d i c a t o r c a l i b r a t i o n . 
4&.711 C h e c t o f f u e l sys tem. 

A m CAEHJEH AIRCRAFT P E R F O R M A N C E 
C H A R A C T E R I S T I C S 

4A.717 Per formance charac te r i s t i cs o f a i r 
car r ie r a i r c r a f t . 

O P E R A T I O N L I M I T A T I O N S 

4a-723 W e i g h t . 
4a 724 P rov i s iona l w e i g h t ( a i r - l i n e ca r r i e r s ) . 
4a.723 Center o f g r av i t y l i m i t a t i o n s . 
4a-726 A i r - t p e e d l i m i t a t i o n s . 
4a-727 P o w e r - p l a n t l i m i t a t i o n s . 

T R A N S P O R T C A T E G O R Y A L X F I . A N E P E R F O R M A N C E 
R E Q U I R E M E N T S 

4a.737-T Performance requ i rements f o r 
t r a n s p o r t category a i rp lanes . 

48.73S-T M i n i m u m requ i r emen t s for cer­
t i f i c a t i o n . 

D E F I N I T I O N S 

4a.73fl-T S t a l l i n g speeds, 
4a.740-T F lap pos i t ions . 
4a.741-T M a x i m u m o t i e -eng ine - lnopera t lve 

ope ra t i ng a l t i t u d e . 

4a.742-T 
4a.743-T 

Weights . 
Fue l d u m p i n g provis ions . 

PERFORMANCE BEQUI&IMENTS AND 
D E T E R M I N A T I O N 

4 » . 7 4 4 - T Requ i r ed per formance a n d per­
fo rmance d e t e r m i n a t i o n s . 

4,a.745-T S t a l l i n g speed r e q u i r e m e n t s . 
4a.746-T C l i m b r e q u i r e m e n t s . 
4a.747-T TaKe-off d e t e r m i n a t i o n . 
4a.748-T Speeds. 
4a.749-T Take-of f p a t h . 
4a,749a-T T e m p e r a t u r e a c c o u n t a b i l i t y . 
4a.750-T L a n d i n g d e t e r m i n a t i o n . 

F L I G H T C H A R A C T E R I S T I C S 

43.751- T F l i g h t charac ter i s t ics . 
49.752- T C o n t r o l l a b i l i t y a n d m a n e u v e r a b i l ­

i t y . 

40.753-T T r i m . 
4a,754-T S t a b i l i t y . 
4a.755-T S t a t i c l o n g i t u d i n a l s t a b i l i t y . 
4a.76fi-T Specific s t a b i l i t y c o n d i t i o n s . 
4a.757- T D y n a m i c l o n g i t u d i n a l s t a b i l i t y , 
4a.75B-T D i r e c t i o n a l a n d l a t e r a l s t a t i c s ta ­

b i l i t y . 
43.759-T S t a l l i n g . 

OPERATING MANUAL 

4a.760-T A i r p l a n e ope ra t i ng m a n u a l . 

SUBPART I — M I S C E L L A N E O U S R E Q U I R E M E N T S 

4a.770 I d e n t i f i c a t i o n p la te . 
4a.771 s t a n d a r d we igh t s . 
4a.772 Leve l ing means. 

A U T H O R I T Y : 5 § 4 a . l t o 4a.772 Issued u n d e r 
tec. 205 ( a ) , 52 S ta t , 984; 49 U . S, C. 425 ( a ) . 
I n t e r p r e t or app ly sees. 601, 603, 52 S ta t . 1007, 
1009; 49 U . S. C. 661, 5 5 3 . 

SUBPART A — A I R W O R T H I N E S S 
R E Q U I R E M E N T S 

GOBRCE : {§ 4a.1 t o 4a ,3 l c o n t a i n e d I n 
A m e n d m e n t 48, C i v i l A i r Regula t ions , 5 F. R. 
1834, as amended by A m e n d m e n t 75, 6 P. H . 
3940, except as n o t e d f o l l o w i n g sections af­
fec ted . 

G E N E R A L 

§ 4 a . l Scope. T h e a i r w o r t h i n e s s r e ­
q u i r e m e n t s set f o r t h i n t h i s p a r t s h a l l 
be u s e d as a bas i s l o r o b t a i n i n g a i r ­
w o r t h i n e s s o r t y p e c e r t i f i c a t e s : Pro­
vided. T h a t : <a> D e v i a t i o n s f i ' o m t h e 
r e q u i r e m e n t s o f t h i s p a r t w h i c h , i n t h e 
o p i n i o n o f t h e A d m i n i s t r a t o r , i n s u r e t h e 
e q u i v a l e n t c o n d i t i o n f o r sa fe o p e r a t i o n 
a n d , ( b ) e q u i v a l e n t r e q u i r e m e n t s o f t h e 
U n i t e d S t a t e s A r m y o r N a v y w i t h r e s p e c t 
t o a i r w o r t h i n e s s m a y be a c c e p t e d i n l i e u 
o f t h e r e q u i r e m e n t s set f o r t h i n t h i s p a r t . 
U n l e s s o t h e r w i s e s p e c i f i e d a n a m e n d ­
m e n t t o t h i s p a r t w i l l a p p l y o n l y t o a i r ­
p l a n e s f o r w h i c h a p p l i c a t i o n s f o r t y p e 
c e r t i f i c a t e s a r e r e c e i v e d s u b s e q u e n t t o 
t h e e f f e c t i v e d a t e o f s u c h a m e n d m e n t . 

5 4a.2 Airplane categories, ( a ) A t t h e 
e l e c t i o n o f t h e a p p l i c a n t , a n a i r p l a n e 
m a y b e c e r t i f i c a t e d u n d e r t h e r e q u i r e ­
m e n t s f o r a p a r t i c u l a r c a t e g o r y a c c o r d ­
i n g t o t h e i n t e n d e d use o f t h e a i r p l a n e . 
S e c t i o n s o f t h i s p a r t w h i c h a f f ec t o n l y 
o n e p a r t i c u l a r c a t e g o r y a r e d e s i g n a t e d b y 
a su f f ix a d d e d t o t h e a p p r o p r i a t e s e c t i o n 
n u m b e r s , as f o l l o w s : 

N o r m a l category Suffix N 
T r a n s p o r t category Suffix T 
Acroba t i c category Buff i* A 

tb> A l l s e c t i o n s n o t d e s i g n a t e d b y a 

suf f ix a r e a p p l i c a b l e t o a l l c a t e g o r i e s , e x ­

c e p t as o t h e r w i s e s p e c i f i e d . 

[ A m d t . 04-3, 7 F . R. 984] 

A I R W O R T H I N E S S AND T Y P E CERTIFICATES 

§ 4a.15 Requirements for Issuance. 
T h e a i r w o r t h i n e s s r e q u i r e m e n t s s p e c i f i e d 
i n t h i s p a r t s h a l l be u s e d as a basis f o r 
t h e c e r t i f i c a t i o n o f a i r p l a n e s : Provided, 
T h a t a n a i r p l a n e m a n u f a c t u r e d i n a c ­
c o r d a n c e w i t h , a n d c o n f o r m i n g t o , t h e 
c u r r e n t l y e f f e c t i v e a i r c r a f t s p e c i f i c a t i o n s 
I s s u e d t h e r e f o r w i l l be e l i g i b l e f o r a n 
a i r w o r t h i n e s s c e r t i f i c a t e , i f t h e A d m i n ­
i s t r a t o r d e t e r m i n e s s u c h a i r p l a n e is i n 
c o n d i t i o n f o r safe o p e r a t i o n : Provided, 
further, T h a t a n a i r p l a n e w h i c h h a s n o t 
d e m o n s t r a t e d c o m p l i a n c e w i t h t h e a i r ­
w o r t h i n e s s r e q u i r e m e n t s s p e c i f i e d i n t h i s 
p a r t b u t w h i c h , i n t h e o p i n i o n o f t h e 
A d m i n i s t r a t o r , !s i n c o n d i t i o n f o r sa fe 
o p e r a t i o n ' f o r e x p e r i m e n t a l p u r p o s e s o r 
f o r p a r t i c u l a r a c t i v i t i e s w i l l be e l i g i b l e 
f o r a n a i r w o r t h i n e s s c e r t i f i c a t e . 

§ 4 a . l 6 Data required for airworthi­
ness certificate. W h e n a n a i r w o r t h i n e s s 
c e r t i f i c a t e is s o u g h t a n d a t y p e c e r t i f i c a t e 
is n o t i n v o l v e d , d a t a w h i c h a r e a d e q u a t e 
t o e s t a b l i s h c o m p l i a n c e o f t h e a i r c r a f t 
w i t h t h e r e q u i r e m e n t s l i s t e d i n t h i s p a r t 
s h a l l be s u b m i t t e d t o t h e A d m i n i s t r a t o r . 

§ 4a.17 Data required for type certifi­
cate. D a t a w h i c h a r e a d e q u a t e t o e s t a b ­
l i s h c o m p l i a n c e ' o f t h e a i r c r a f t w i t h t h e 
a i r w o r t h i n e s s r e q u i r e m e n t s l i s t e d i n t h i s 
p a r t a n d w h i c h a r e a d e q u a t e f o r t h e r e ­
p r o d u c t i o n o f o t h e r a i r p l a n e s o f t h e s a m e 
t y p e s h a l l be s u b m i t t e d t o t h e A d m i n i s ­
t r a t o r . T h e p r o c e d u r e f o r s u b m i t t i n g 
t h e r e q u i r e d d a t a , t h e t e c h n i c a l c o n t e n t s 
o f s u c h d a t a , a n d t h e m e t h o d s o f t e s t i n g 
a i r c r a f t w i t h r e s p e c t t o t h e p r e s c r i b e d 
a i r w o r t h i n e s s r e q u i r e m e n t s s h a l l be i n 
a c c o r d a n c e w i t h ^ C i v i l A e r o n a u t i c s M a n ­
u a l 4, A i i p l a n e A i r w o r t h i n e s s . 

5 4a .18 Inspection and fesfs . A u t h o r ­
i z e d r e p r e s e n t a t i v e s o f t h e A d m i n i s t r a t o r 
s h a l l h a v e access t o t h e a i r p l a n e a n d m a y 
w i t n e s s o r c o n d u c t s u c h i n s p e c t i o n s a n d 
t e s t s as a r e d e e m e d n e c e s s a r y b y t h e 
A d m i n i s t r a t o r . 

[ A m d t . 48. 5 F. P . 1834, 
04a-6. 12 F, R. 10291 

> amended by A m d t . 

s 4a.19 Flight tests. ( A p p l i c a b l e t o 
a l l a i r p l a n e s c e r t i f i c a t e d as a t y p e o n o r 
a f t e r M a y 15, IP47.) A f t e r p r o o f o f c o m ­
p l i a n c e w i t h t h e s t r u c t u r a l r e q u i r e m e n t s 
c o n t a i n e d i n t h i s p a r t , a n d u p o n c o m p l e ­
t i o n o f a l l n e c e s s a r y i n s p e c t i o n a n d t e s t ­
i n g o n t h e g r o u n d , a n d p r o o f o f t h e c o n ­
f o r m i t y o f t h e a i r p l a n e w i t h t h e t y p e d e ­
s i g n , a n d u p o n r e c e i p t f r o m t h e a p p l i ­
c a n t o f a r e p o r t o f flight t e s t s c o n d u c t e d 
b y h i m . t h e r e s h a l l be c o n d u c t e d s u c h 
o f f i c i a l flight t e s t s as t h e A d m i n i s t r a t o r 
finds n e c e s s a r y t o d e t e r m i n e c o m p l i a n c e 
w i t h S u b p a r t s C - G . A f t e r t h e c o n c l u s i o n 
o r these l i i r h t t e s t s s u c h a d d i t i o n a l f l i g h t 
t e s t s s h a l l be c o n d u c t e d as t h e A d m i n i s ­
t r a t o r f i n d s n e c e s s a r y t o a s c e r t a i n 
w h e t h e r t h e r e is r e a s o n a b l e a s s u r a n c e 
t h a t t h e a i r p l a n e , i t s c o m p o n e n t s , a n d 
e q u i p m e n t a r e r e l i a b l e a n d f u n c t i o n 
p r o p e r l y . T h e e x t e n t o f s u c h a d d i t i o n a l , 
f l i g h t t es t s s h a l l d e p e n d u p o n t h e c o m ­
p l e x i t y o t t h e a i r p l a n e , t h e n u m b e r a n d 
n a t u r e o f n e w d e s i g n f e a t u r e s , a n d t h e 
r e c o r d o f p r e v i o u s t e s t s a n d e x p e r i e n c e 
f o r t h e p a r t i c u l a r a i r p l a n e m o d e l , i t s 
c o m p o n e n t s , a n d e q u i p m e n t . I f p r a c ­
t i c a b l e , t h e f l i g h t t e s l s p e r f o r m e d f c r t h e 
p u r p o s e o f a s c e r t a i n i n g t h e r e l i a b i l i t y 
a n d p r o p e r f u n c t i o n i n g s h a l l be c o n ­
d u c t e d o n t h e s a m e a i r p l a n e w h i c h w a s 
u s e d i n flight t e s t s t o s h o w c o m p l i a n c e 
w i t h S u b p a r t s C - G . 

[ A m d t . 04a 6. 12 P. R. 102S, as amended by 
A m d t . 04a-7, 12 F . R. 20871 

5 4a.20 Procedure for type certifica­
tion. A c c e p t a b l e p r o c e d u r e s f o r t y p e c e r ­
t i f i c a t i o n a r e o u t l i n e d i n C i v i l A e r o n a u ­
t i c s M a n u a l 4. 

C H A N G E S 

§ 4a.25 C o n t i n u e d compliance. 
C h a n g e s t o c e r t i f i c a t e d a i r c r a f t s h a l l be 
s u b s t a n t i a t e d t o d e m o n s t r a t e c o n t i n u e d 
c o m p l i a n c e o f t h e a i r c r a f t w i t h t h e p e r t i ­
n e n t a i r w o r t h i n e s s r e q u i r e m e n t s . 

5 4a.26 Minor changes. M i n o r 
c h a n g e s t o a i r p l a n e s b e i n g m a n u f a c t u r e d 
u n d e r t h e t e r m s o f a t y p e c e r t i f i c a t e a n d 
w h i c h o b v i o u s l y d o n o t i m p a i r t h e c o n d i ­
t i o n o f t h e a i r p l a n e f o r safe o p e r a t i o n 
m a y be a p p r o v e d b y a u t h o r i z e d r e p r e -



4 C I V I L A I R R E G U L A T I O N S 

sen ta t tves of t h e A d m i n i s t r a t o r p r i o r to 
s u b m i t t a l to t h e A d m i n i s t r a t o r of a n y 
r e q u i r e d r e v i s e d d r a w i n g s ; " T h e a p p r o v a l 
of s u c h m i n o r c h a n g e s s h a l l b e b a s e d on 
t h e airworthiness r e q u i r e m e n t s m effect 
w h e n t h e p a r t i c u l a r a i r p l a n e m o d e l w a s 
o r i g i n a l l y c e r t i f i c a t e d , un le s s , i n t h e 
o p i n i o n of t h e A d m i n i s t r a t o r , c o m p H -
a a c e w i t h c u r r e n t a i r w o r t h i n e s s reo^tire-
m e n t B i s necessary. 

| 4 a _ n I f a ) o r changes. M a j o r 
chaoses to a i r p l a n e s b e i n g m a n u f a c t u r e d 
under tb* terms o f » t y p e certificate may 
r e q u i r e t h e i s s u a n c e of a n e w t y p e c e r t i f i ­
c a t e a n d t h e A d m i n i s t r a t o r m a y , i n h i s 
d i s c r e t i o n , r e q u i r e s u c h c h a n g e s to c o m -

, p l y w i t h c u r r e n t a i r w o r t h i n e s s r e q u i r e ­
m e n t s . 

J 4a.28 Changes required by the Ad­
ministrator, ( a ) I n t h e case o f a i r c r a f t 
m o d e l s a p p r o v e d u n d e r t h e a i r w o r t h i n e s s 
r e q u i r e m e n t s I n effect p r i o r to t h e c u r ­
r e n t l y effective r e g u l a t i o n s , t h e A d m i n ­
i s t r a t o r m a y r e q u i r e t h a t a i r c r a f t s u b ­
m i t t e d for o r i g i n a l a i r w o r t h i n e s s c e r t i f i ­
c a t i o n c o m p l y w i t h s u c h por t ions o f t h e 
c u r r e n t l y effective r e g u l a t i o n s a s a r e c o n ­
s i d e r e d n e c e s s a r y . 

(b ) A l l a i r c r a f t c e r t i f i c a t e d u n d e r t h e 
t r a n s p o r t c a t e g o r y , t h e m a n u f a c t u r e of 
w h i c h Is c o m p l e t e d a f t e r S e p t e m b e r 30, 
1947. 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 
s e c t i o n s of P a r t 4b of t h i s s u b c h a p t e r , a s 
a m e n d e d : §5 4b,58, 4b.442. 4h.445, 4b.447, 
4b,449, 4D.450, 4b.478. 4b,484, 4b.503 <c) , 
4b.516-4b.518, 4b.556, 4b.557, 4b.560. 
4b.5f l l , 4b.58S, 4b.621-4b.624, 4b .651-
4b.655, 4b.661 a n d 4b.662-4b.676. 

( A m d t . 48, 5 P. H . 1834,-aa amended b y A m d t . 
04-4. 11 P. R. 11353, A m d t . 04&-8, 12 F . B . 
696D| 

APPROVAL or M A T E R I A L S , PARTS, PROCESSES, 
AND APPLIANCES 

I 4a.31 Spec i f i ca t ions , ( a ) M a t e r i a l s , 
p a r t s , prdcesses , a n d a p p l i a n c e s s h a l l be 
a p p r o v e d u p o n a b a s i s a n d i n a m a n n e r 
f o u n d n e c e s s a r y b y t h e A d m i n i s t r a t o r to 
i m p l e m e n t t h e p e r t i n e n t p r o v i s i o n s of t h e 
C i v i l A i r R e g u l a t i o n s . T h e A d m i n i s t r a ­
tor m a y a d o p t a n d p u b l i s h s u c h s p e c i f i c a ­
t ions a s h e f inds n e c e s s a r y to a d m i n i s t e r 
t h i s s ec t ion , a n d s h a l l i n c o r p o r a t e t h e r e i n 
s u c h p o r t i o n s o f t h e a v i a t i o n i n d u s t r y , 
P e d e r a l , a n d m i l i t a r y spec i f i ca t ions r e ­
s p e c t i n g s u c h m a t e r i a l s , p a r t s , proces se s , 
a n d a p p l i a n c e s a s h e finds a p p r o p r i a t e . 

(b ) A n y m a t e r i a l , p a r t , p r o c e s s , o r a p ­
p l i a n c e s h a l l he d e e m e d to h a v e m e t t h e 
r e q u i r e m e n t s for a p p r o v a l w h e n I t m e e t s 
the p e r t i n e n t spec i f i ca t ions a d a p t e d b y 
the A d m i n i s t r a t o r , a n d t h e m a n u f a c t u r e r 
so cert i f ies I n a m a n n e r p r e s c r i b e d b y 
the A d m i n i s t r a t o r . 

J Amdt. 04&-1, 12 P. B . 7888] 

SUBPART B—DEFINITIONS 
SOTOCE: 4a31 t o 4a.46 c o n t a i n e d I n C l v U 

A i r Regula t ions , May Si. 1938, as amended b y 
A m e n d m e n t 75, 5 F . B . 3S46, except as n o t e d 
f o l l o w i n g sect ions affected. 

J 4 a . 3 7 Weights—la.) Weight, W. 
T h e t o t a l w e i g h t o f t h e a i r p l a n e a n d I t s 
c o n t e n t s , 

l b ) Design weight. T h e w e i g h t of t h e 
a i r p l a n e a s s u m e d f o r p u r p o s e s of s h o w ­
i n g c o m p l i a n c e w i t h t h e s t r u c t u r a l r e ­
q u i r e m e n t s speci f ied i n t h i s p a r t . 

( c ) Minimum dksign weight. W e i g h t 
e m p t y w i t h s t a n d a r d e q u i p m e n t , p l u s 
crew, p l u s f u e l of 0.25 p o u n d p e r m a x i ­
mum ( e x c e p t take -o f f ) h o r s e p o w e r , p l u s 

oi l a s p e r c a p a c i t y . 
i d ) Standard weight. T h e m a x i m u m 

w e i g h t for w h i c h t h e a i r p l a n e is c e r t i f i ­
c a t e d as c o m p l y i n g w i t h a l l t h e a i r w o r t h ­
i n e s s r e q u i r e m e n t s f o r n o r m a l o p e r a ­
t ions . 

*e> Provisional weight. T h e m a x i ­
m u m w e i g h t for w h i c h t h e a i r p l a n e is 
c e r t i f i c a t e d a s c o m p l y i n g w i t h t h e a i r ­
w o r t h i n e s s r e q u i r e m e n t s a s modi f i ed f o r 
s c h e d u l e d a i r c a r r i e r s i n § 3 4a .687-4a .692. 

! '4a.38 Structural terms—la) Design 
toing area, S. T h e a r e a e n c l o s e d b y t h e 
p r o j e c t i o n of t h e w i n g out l ine , i n c l u d i n g 
a i l e r o n s a n d flaps b u t i g n o r i n g f a i r i n g s 
a n d f i l lets , o n a s u r f a c e c o n t a i n i n g t h e 
w i n g c h o r d s . T h e o u t l i n e is a s s u m e d t o 
e x t e n d t h r o u g h n a c e l l e s a n d t h r o u g h t h e 
fuse lage to t h e p l a n e of s y m m e t r y . 

(b ) D e s i g n power, P. T h e t o t a l e n ­
g i n e horsepower , c h o s e n for use i n d e t e r ­
m i n i n g t h e m a n e u v e r i n g l o a d f a c t o r s , 
T h e c o r r e s p o n d i n g eng ine o u t p u t w i l l be 
I n c o r p o r a t e d i n t h e a i r c r a f t cer t i f i ca te a s 
a m a x i m u m o p e r a t i o n a l l i m i t a t i o n i n a l l 
flight o p e r a t i o n s o t h e r t h a n t a t e - o H or 
c l i m b i n g flight (see 8 4 a . 7 2 7 ) . 

(c) Design wing loading, W/S. T h e 
d e s i g n w e i g h t (§ 4a .37 ( b ) ) d i v i d e d b y the 
d e s i g n w i n g a r e a <§ 4a.38 ( a ) ) . 

( d ) D e s i g n power loading, W/P. T h e 
d e s i g n w e i g h t ( I 4a.37 ( b l ) d i v i d e d by t h e 
d e s i g n p o w e r (see 5 4a.38 (b ) a n d Fig ' . 
4 a ~ 3 ) . 

[CAR, M a y 31 . 1938, BS amended by A m d t , 3, 
4 F . R , J 

5 4a.39 A i r d e n s i t y , p. T h e m a s s d e n ­
s i t y of t h e a i r t h r o u g h w h i c h t h e a i r p l a n e 
Is m o v i n g , i n t e r m s of t h e w e i g h t of a 
u n i t v o l u m e of a i r d iv ided b y t h e a c c e l e r ­
a t i o n of g r a v i t y . T h e s y m b o l p0 denotes 
t h e m a s s d e n s i t y o f a i r a t s e a l eve l u n d e r 
s t a n d a r d a t m o s p h e r i c c o n d i t i o n s a n d h a s 
t h e v a l u e of 0.002378 s lugs per c u b i c foot. 

C B O S S H E T E B E B C E ; F o r d e f i n i t i o n o f s t a n d ­
a r d a tmosphere . B e e 5 4a.45. 

{ 4a,40 Speed—(a) True air speed, 
Vt. T h e ve loc i ty of t h e a i r p l a n e , a l o n g 
i t s f l ight p a t h , w i t h r e s p e c t to t h e b o d y 
of a i r t h r o u g h w h i c h t h e a i r p l a n e is 
m o v i n g . 

(b) indicated air speed, V. T h e t r u e 
a i r speed m u l t i p l i e d by t h e t e r m v ' p / P l ) . 
( S e e j 4 a . 3 9 . ) 

( c ) D e s i g n level speed , Vi, T h e I n d i ­
c a t e d a i r speed c h o s e n for use i n d e t e r ­
m i n i n g t h e p e r t i n e n t s t r u c t u r a l l o a d i n g 
c o n d i t i o n s . T h i s v a l u e w i l l be i n c o r p o ­
r a t e d i n t h e a i r c r a f t cer t i f i ca te a s a m a x ­
i m u m o p e r a t i o n a l l i m i t a t i o n I n l eve l a n d 
c l i m b i n g flight (see § 4a.726>. 

(d> Design gliding speed, V). T h e 
m a x i m u m i n d i c a t e d a i r s p e e d to be u s e d 
I n d e t e r m i n i n g t h e p e r t i n e n t s t r u c t u r a l 
l o a d i n g c o n d i t i o n s (see §§ 4a. 73 a n d 
4a.726>. 

( e ) Design stalling speed, V Y T h e 
c o m p u t e d i n d i c a t e d a tr s p e e d I n u n a c c e l -
e r a t e d f l ight b a s e d o n t h e m a x i m u m l i f t 
coefficient of t h e w i n g a n d t h e d e s i g n 
g r o s s w e i g h t . T h e effects of s l i p s t r e a m s 
a n d n a c e l l e s s h a l l be n e g l e c t e d i n c o m ­
p u t i n g Vi. W h e n h i g h - l i f t dev ices a r e i n 
o p e r a t i o n t h e c o r r e s p o n d i n g s t a l l i n g 
s p e e d w i l l be denoted b y V,/. 

<t) Design flap speed. Vt. T h e I n d i ­
c a t e d a i r speed a t w h i c h m a x i m u m o p ­
e r a t i o n of h i g h - l i f t dev ices I s a s s u m e d 
(see § 5 4a.73 a n d 4a,726 >. 

(g ) Maximum vertical speed , V*™. A 

fictitious v a l u e of i n d i c a t e d a i r speed 
c o m p u t e d - f o r u n a c c e l e r a t e d flight i n a 
v e r t i c a l d ive w i t h zero p r o p e l l e r t h r u s t . 

( h ) Design maneuvering speed, Vp. 
T h e i n d i c a t e d a i r speed a t w h i c h m a x i ­
m u m o p e r a t i o n of t h e c o n t r o l s u r f a c e s i s 
a s s u m e d (see § 4 a . 7 3 > . 

[ C A E , M a y 3 1 . 1B38, as amended b y A m d t . 5, 
4 F, B . U 7 1 ] 

S 4a.41 Design gust velocity, V. A s p e ­
c i f ic gus t ve loc i ty a s s u m e d to a c t n o r m a l 
t o the flight p a t h , (See 8 4a.76.) 

S 4a .42 Dynamic pressure, q. T h e 
k i n e t i c e n e r g y o f a u n i t v o l u m e of a i r . 

5 = Vs pVj3 ( I n t e rms o t t r u e a i r speed) . 
= Vspo^2 J in t e r m s o f i n d i c a t e d air speed) . 
= W 3 9 1 pounds per square t o o t , w h e n V 

Is mi les per Hour i n d i c a t e d air speed. 

Csoss RBFESENCB: F o r d e f i n i t i o n of p . see 
i 4a.39. 

I 4a,43 L o a d factors—(a) Load factor 
or acceleration factor, n. T h e r a t i o of a 
l o a d to t h e d e s i g n w e i g h t . W h e n t h e 
l o a d i n ques t ion r e p r e s e n t s t h e n e t e x ­
t e r n a l l o a d a c t i n g on t h e a i r p l a n e i n a 
g i v e n d i r e c t i o n , n r e p r e s e n t s t h e a c c e l e r a ­
t i o n f a c t o r in t h a t d i r e c t i o n . 

( b ) Limit load. A l o a d (or l o a d fac tor , 
o r p r e s s u r e ) w h i c h it is a s s u m e d o r k n o w n 
m a y be s a f e l y e x p e r i e n c e d but w i l l n o t be 
e x c e e d e d I n o p e r a t i o n . 

( c ) f a c t o r of safety, 1. A f a c t o r by 
w h i c h t h e l i m i t l oads a r e m u l t i p l i e d for 
v a r i o u s des ign purposes . 

( d ) Ultimate factor of safety, ?'«. A 
speci f ied f a c t o r of sa fe ty u s e d i n d e t e r ­
m i n i n g t h e m a x i m u m l o a d w h i c h t h e a i r ­
p l a n e s t r u c t u r e i s r e q u i r e d to s u p p o r t . 

(e) Yield factor of safety, ?V A s p e c i ­
fied f a c t o r o f s a f e t y u s e d i n c o n n e c t i o n 
w i t h t h e p r e v e n t i o n o f p e r m a n e n t d e ­
f o r m a t i o n s . 

<f) Ultimate toad. A l i m i t l o a d m u l t i ­
p l i ed by t h e spec i f ied u l t i m a t e f a c t o r (or 
f a c t o r s ) o f safe ty . ( S e e def in i t ions i n 
t h i s s e c t i o n a n d § 4a.61.) 

(g ) Y i e l d l oad . A l i m i t l o a d m u l t i p l i e d 
b y t h e spec i f ied y i e l d f a c t o r (or f a c t o r s ) 
of sa fe ty . (See def in i t ions i n t h i s s e c t i o n 
a n d 5 4a.62.) 

( h ) Strength test A s t a t i c l o a d tes t 
I n w h i c h t h e u l t i m a t e l o a d s a r e p r o p e r l y 
a p p l i e d . (See §§ 4a.61 a n d 4a,230 ( b ) . ) 

( i ) Proof test. A s t a t i c l o a d test i n 
w h i c h t h e y i e l d loads a r e p r o p e r l y a p ­
p l i ed for a p e r i o d of a t l e a s t 1 m i n u t e . 
(See i 4a .62 . ) 

( j ) Balancing loads. L o a d s by w h i c h 
the a i r p l a n e is p l a c e d i n a s tate o f e q u i ­
l i b r i u m u n d e r t h e a c t i o n of e x t e r n a l 
forces r e s u l t i n g f r o m speci f ied l o a d i n g 
c o n d i t i o n s . T h e s t a t e of e q u i l i b r i u m t h u s 
o b t a i n e d m a y be e i t h e r r e a l or fictitious. 
B a l a n c i n g l o a d s m a y r e p r e s e n t a i r l o a d s , 
i n e r t i a loads , o r bo th . (See $ 4 a . l l 6 . ) 

I 4a .44 A e r o d j m a m t c coeff icients , C t , 
CM, CP, etc. T h e coefficients h e r e i n a f t e r 
speci f ied a r e t h o s e of t h e "abso lute" 
( n o n d i m e n s J o n a l ) s y s t e m a d o p t e d a s 
s t a n d a r d i n t h e U n i t e d S t a t e s , T h e s u b ­
s c r i p t s If a n d C u s e d h e r e i n a f t e r r e ­
fer r e s p e c t i v e l y to d i r e c t i o n s n o r m a ! to 
a n d p a r a l l e l w i t h t h e b a s i c c h o r d of t h e 
a i r f o i l s ec t i on . O t h e r s u b s c r i p t s h a v e 
t h e u s u a l s i g n i f i c a n c e . W h e n a p p l i e d to 
an e n t i r e w i n g or surface, the coefficients 
r e p r e s e n t a v e r a g e v a l u e s a n d s h a l l be 
p r o p e r l y c o r r e l a t e d w i t h l oca l c o n d i t i o n s 
( l o a d d i s t r i b u t i o n ) a s r e q u i r e d I n S 4a .99 . 

http://4b.516-4b.518
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? 4a,45 Standard atmosphere (.stand­

ard air). S t a n d a r d a t m o s p h e r e r e f e r s 
to t h a t v a r i a t i o n of a i r c o n d i t i o n s w i t h 
a l t i t u d e w h i c h h a s been adopted a s 
s t a n d a r d i n t h e U n i t e d S t a t e s . (See a n y 
a e r o n a u t i c s t ex t book: or h a n d b o o k , or 
K A C A T e c h n i c a l R e p o r t No. 218.i 

S 4a.46 Primary structure. T h o s e 
por t ions of the a i r p l a n e t h e f a i l u r e of 
w h i c h w o u l d s e r i o u s l y e n d a n g e r t h e 
sa fe ty of t h e a i r p l a n e , 

[ A m d t . 5, 4 F. B . 1171] 

S U B P A R T C — S T R U C T U R A L L O A D I N G 

C O N D I T I O N S 

SOUUCE: S5 4a.61 t o 4a.216 contained in 
Civ i l A j r Regula t ions , May 31 , 1938, as 
amended by A m d t . 75, 5 P. R. 3946, except 
as noted l o l l o w i n g sections affected. 

G E N E R A L S T R U C T U R A L R E Q U I R E M E N T S 

§ 4a.61 Strength. T h e p r i m a r y s t r u c ­
t u r e (see § 4a .46) s h a l l be c a p a b l e of 
s u p p o r t i n g the u l t i m a t e loads (see 5 4a.43 
( f ) ) d e t e r m i n e d by the l o a d i n g c o n d i ­
t ions a n d u l t i m a t e f a c t o r s of s a f e t y h e r e ­
i n a f t e r spec i f ied , the loads b e i n g p r o p ­
er ly d i s t r i b u t e d a n d a p p l i e d . 

§ 4 a . 6 2 - Deformations. T h e p r i m a r y 
s t r u c t u r e s h a l l be c a p a b l e of s u p p o r t i n g 
w i t h o u t d e t r i m e n t a l p e r m a n e n t de for ­
m a t i o n s , for a p e r i o d of a t l eas t one m i n - -
Ute, the y i e l d loads (see § 4a.43 (g>) d e ­
t e r m i n e d by the l o a d i n g c o n d i t i o n s a n d 
y i e l d f a c t o r s of sa f e ty h e r e i n a f t e r s p e c i ­
fied, t h e loads be ing p r o p e r l y d i s t r i b u t e d 
a n d app l i ed . W h e r e no y i e l d f a c t o r of 
s a f e t y is speci f ied a f a c t o r of 1,0 s h a l l be 
a s s u m e d . I n a d d i t i o n , t e m p o r a r y d e f o r ­
m a t i o n s w h i c h o c c u r before t h e y i e l d 
l o a d i s r e a c h e d s h a l l be of s u c h a n a t u r e 
t h a t t h e i r r e p e a t e d o c c u r r e n c e w i l l n o t 
w e a k e n or d a m a g e the p r i m a r y s t r u c t u r e , 

§ 4a.63 Stiffness. T h e p r i m a r y s t r u c ­
t u r e s h a l l be c a p a b l e of s u p p o r t i n g the 
l i m i t loads (see § 4a. 43 ( b ) ) d e t e r m i n e d 
by the l o a d i n g c o n d i t i o n s speci f ied i n 
t h i s p a r t w i t h o u t de f l ec t ing b e y o n d 
w h a t e v e r l i m i t s m a y be p r e s c r i b e d i n t h i s 
p a r t o r w h i c h m a y be d e e m e d n e c e s s a r y 
b y t h e A d m i n i s t r a t o r f o r the c a s e i n 
ques t ion . 

§ 4a,64 Proof of strength and rigidity. 
N o g e n e r a l r e q u i r e m e n t s , b u t see S u b ­
p a r t D f o r speci f ic r e q u i r e m e n t s . 

§ 4a,65 Materials, fabrication, protec­
tion, etc. N o g e n e r a l r e q u i r e m e n t s , b u t 
see S u b p a r t E for speci f ic r e q u i r e m e n t s . 

F L I G H T LOADS 

i 4a,.72 General. T h e a i r w o r t h i n e s s 
r a t i n g of a n a i r p l a n e w i t h r e s p e c t to i t s 
s t r e n g t h u n d e r flight loads w i l l be b a s e d 
o n t h e a i r speeds a n d a c c e l e r a t i o n s ( f r o m 
m a n e u v e r i n g o r g u s t s ) w h i c h c a n s a f e l y 
b e deve loped i n c o m b i n a t i o n . F o r c e r ­
t a i n c las ses of a i r p l a n e s t h e a c c e l e r a t i o n 
f a c t o r s a n d gus t ve loc i t ies a r e a r b i t r a r i l y 
spec i f ied h e r e i n a f t e r a n d s h a l l be u s e d 
f o r t h o s e c las ses . T h e a i r speeds w h i c h 
c a n s a f e l y be deve loped i n c o m b i n a t i o n 
w i t h t h e speci f ied a c c e l e r a t i o n f a c t o r s 
a n d gusts s h a l l be d e t e r m i n e d i n a c c o r d ­
a n c e w i t h t h e p r o c e d u r e speci f ied i n t h i s 
p a r t a n d s h a l l s erve a s a b a s i s for r e ­
s t r i c t i n g t h e o p e r a t i o n of t h e a i r p l a n e In 
flight. (See § 4 a . 7 2 6 . ) 

Am SPEEDS 

§ 4a.73 Air speeds. ( S e e I 4a.40 for 

def in i t ions . ) T h e d e s i g n a i r speeds s h a l l 
be d e t e r m i n e d a s fo l lows: 

( a ) VL (see § 4a.40 ( c ) ) . 
(b ) Vo s h a l l n o t be less t h a n 

e x c e p t t h a t i t n e e d not be g r e a t e r t h a n 
e i t h e r V t + 1 0 0 mi l e s per h o u r or 1.5 VL. 
w h i c h e v e r is lower . Kg i s spec i f ied o n 
F i g u r e 4 a - l . VM i s def ined i n § 4a.40 ( g ) . 
A s p e c i a l r u l i n g m a y be o b t a i n e d f r o m 
the A d m i n i s t r a t o r i f the d e s i g n g l id ing 
speed t h u s d e t e r m i n e d is g r e a t e r t h a n 
1.33 VL a n d a p p e a r s to be u n n e c e s s a r i l y 
h i g h for t h e type of a i r p l a n e i n v o l v e d . 

(c) Vi s h a l l n o t be less t h a n '2V:j. Vi> i s 
def ined i n § 4a.40 ( e ) . 

(d ) Vp s h a l l not be less t h a n 

Vs,+Kv (VL—Vs/), 

execpt t h a t i t n e e d not be g r e a t e r t h a n 
VL. Kp i s spec i f ied o n F i g u r e 4 a - 2 . 

(e) iSee §§ 4 a . l 2 0 , 4 a . l 2 3 , a n d 4a,125 
for e x c e p t i o n s for m u l t i e n g i n e a i r ­
p l a n e s . ) 

[ A m d t . 5, 4 F. E . 1171, as amended by A m d t . 
75, 5 P. R. 3946 [ 

LOAD FACTORS 

5 4a,74 General. T h e flight l o a d f a c ­
t o r s speci f ied i n 4a .75-4a .S3 s h a l l r e p ­
r e s e n t w i n g l o a d f a c t o r s . T h e n e t l o a d 
f a c t o r , or a c c e l e r a t i o n f a c t o r , s h a l l be 
o b t a i n e d by p r o p e r c o n s i d e r a t i o n of b a l ­
a n c i n g lor.ds a c t i n g on t h e a i r p l a n e i n t h e 
speci f ic flight, c o n d i t i o n s . 

§ ^a.75 Maneuvering load factors. 
T h e l i m i t m a n e u v e r i n g l o a d f a c t o r s s p e c ­
ified i n t h i s p a r t (see F i g . 4a-3> a r e d e ­
r i v e d l a r g e l y f r o m e x p e r i e n c e w i t h c o n ­
v e n t i o n a l types of a i r p l a n e s a n d s h a l l be 
c o n s i d e r e d a s m i n i m u m v a l u e s u n l e s s i t 
c a n be proved , to t h e s a t i s f a c t i o n of the 
A d m i n i s t r a t o r , t h a t the a i r p l a n e e m b o d ­
ies f e a t u r e s of des ign w h i c h m a k e it i m ­
poss ib le to develop s u c h va lues i n flight, 
i n w h i c h c a s e l o w e r v a l u e s m a y be u s e d 
s u b j e c t to t h e a p p r o v a l o f t h e A d m i n ­
i s t r a t o r . 

§ 4a.76 Gust load factors. T h e gust 
l o a d f a c t o r s s h a l l be c o m p u t e d on t h e 
bas i s of a gust of the m a g n i t u d e spec i f ied , 
a c t i n g n o r m a l to the f l ight p a t h , a n d 
p r o p e r a l l o w a n c e s h a l l be m a d e for t h e 
effects of a s p e c t r a t i o on the slope of the 
l i f t c u r v e . T h e gust ve loc i t i e s spec i f ied 
s h a l l be u s e d o n i y i n c o n j u n c t i o n w i t h 
t h e gus t f o r m u l a s speci f ied i n C i v i l A e r o ­
n a u t i c s M a n u a l 4.2121. 

( A m d t . 48, 5 P. H,: 1835, as amended Toy A m d t . 
76, 5 P. R. 3946J 

g 4a.77 Factors of safety. T h e m i n i ­
m u m f a c t o r s of s a f e t y a r e speci f ied for 
e a c h l o a d i n g c o n d i t i o n . 

CROSS R E F E R E N C E : F o r m u l t i p l y i n g fac tors 
of safetv r equ i r ed I n c e r t a i n cases, see 
55 4a.2G7-4a..2le, 

S Y M M E T R I C A L F L I G H T C O N D I T I O N S ( F L A P S 

R E T R A C T E D ) 

14a .78 General. T h e n i g h t c o n d i ­
t ions as set f o r t h I n 5§ 4a .79-4a .85 , 
t o g e t h e r w i t h T a b l e 4 a - l , s h a l l be c o n ­
s i d e r e d a s r e p r e s e n t i n g t h e m i n i m u m 
n u m b e r of c o n d i t i o n s r e q u i r e d to c o v e r 
a s u i t a b l e r a n g e of s y m m e t r i c a l flight 
l oad ings . 

6 4a.79 C o n d i t i o n I (pos i t ive high 
angle of attack). T h e f a c t o r s g i v e n i n 
T a b l e 4 a - l a n d F i g u r e 4 a - 3 for t h i s c o n ­

d i t i o n s h a l l be Used. T o p r o v i d e f o r f l ight 
c o n d i t i o n s c r i t i c a l for the f r o n t l i l t t russ 
or i ts e q u i v a l e n t t h e a e r o d y n a m i c c h a r ­
a c t e r i s t i c s CN, CP (or CM), and 'Cc* s h a l l 
be d e t e r m i n e d as fo l lows: 

( a ) t w , - " ! • X V S > -

(QL i s d y n a m i c p r e s s u r e c o r r e s p o n d i n g to 
VL; see 5§ 4a.40 ( c ) a n d 4a.42.) 

(b ) C c ' = v a l u e c o r r e s p o n d i n g to C j v f , 
o r v a l u e e q u a l to —.20 Cst, w h i c h e v e r is 
g r e a t e r negat ive ly . 

( c ) C P ' - - - m o s t f o r w a r d pos i t ion of t h e 
c e n t e r of p r e s s u r e between CL~Ct:s a n d 
CL m a s . ; w h e n Cti, exceeds Cr. m a s . , the CP 
c u r v e s h a l l be e x t e n d e d a c c o r d i n g l y . 

(d ) F o r b i p l a n e c o m b i n a t i o n s the CP 
of the u p p e r w i n g s h a l l be a s s u m e d to be 
2.5 p e r c e n t of t h e c h o r d f o r w a r d of i t s 
n o m i n a l pos i t ion . 

(e) C M ' = - m o m e n t coefficient n e c e s s a r y 
to give t h e r e q u i r e d CP' i n c o n j u n c t i o n 
w i t h CN(. 

§ 4a.80 Condition IT (positive high 
angle of attack modified). T h e s m a l l e r 
of t h e two va lues of Cc speci f ied i n § 4a.79 
( b ) , a n d the m o s t r e a r w a r d CP p o s i t i o n 

i n the r a n g e speci f ied i n § 4a.79 <c) s h a l l 
a l so be i n v e s t i g a t e d w h e n c o n d i t i o n I 
is c r i t i c a l for t h e r e a r s p a r (or i ts e q u i v a ­
l e n t ) o r i f a n y p o r t i o n of the f r o n t s p a r 
(or its e q u i v a l e n t ) is l i k e l y to be c r i t i c a l 

i n t e n s i o n . O n l y the w i n g s a n d w i n g 
b r a c i n g need be i n v e s t i g a t e d for th i s c o n ­
d i t i o n . 

& 4a.81 Condition JI (negative high 
angle of a t t a c k ) . T h e f a c t o r s g i v e n i n 
T a b l e 4 a - l for t h i s c o n d i t i o n s h a l l be 
u s e d , w i t h the f o l l o w i n g p r o v i s i o n s : 

(a) nn (W/S) 

~Qi" 
(b> C c - a c t u a l v a l u e c o r r e s p o n d i n g to 

CN„. 

(o) W h e t i Cc i s pos i t ive or h a s a n e g a ­
t ive v a l u e s m a l l e r t h a n 0.02 i t m a y be a s ­
s u m e d to be zero. 

(d ) C j i = a c t u a l v a l u e c o r r e s p o n d i n g to 

§ 4a.82 Conditional—(a) Positive low 
angle of attack. T h e f a c t o r s g i v e n i n 
T a b l e 4 a - l for t h i s c o n d i t i o n s h a l l be 
used , w i t h the fo l lowing p r o v i s i o n s : 

( 1 ) C:;;" v, ' 
(Q0 is d y n a m i c p r e s s u r e c o r r e s p o n d i n g to 
Vg; §§ 4a.40 (d ) a n d 4 a . 4 2 ) . 

(2) C c = a c t u a l v a l u e c o r r e s p o n d i n g to 
CN,,,. 

(3) W h e n Cc is pos i t ive o r h a s a n e g a ­
t ive v a l u e s m a l l e r t h a n 0.02 i t m a y be 
a s s u m e d to be zero. 

(4) C A T = a c t u a l v a l u e c o r r e s p o n d i n g 
to C l i n I . 

(b ) Posi t toe low a n g l e of aftacfc, modt -
flcd. I f the m o m e n t coefficient of t h e 
a i r f o i l s e c t i o n a t zero l i f t h a s a pos i t ive 
v a l u e , o r a n e g a t i v e v a l u e s m a l l e r t h a n 
0.06, t h e effects of d i s p l a c e d a i l e r o n s on 
t h e m o m e n t coefficient s h a l l be a c ­
c o u n t e d for i n c o n d i t i o n I I I for t h a t 
p o r t i o n of the s p a n i n c o r p o r a t i n g a i l e r ­
ons . T o cover t h i s p o i n t it w i l l be s a t i s ­
f a c t o r y to c o m b i n e 75 p e r c e n t of t h e 
loads a c t i n g i n c o n d i t i o n I I I w i t h t h e 
loads duo to a m o m e n t coefficient of 
— 0 . 0 8 — C M , , , a c t i n g over t h a t p o r t i o n 
on ly of t h e s p a n i n c o r p o r a t i n g a i l erons . 
T h e des ign d y n a m i c p r e s s u r e f o r the 

http://4a.75-4a.S3
http://4a.79-4a.85
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a d d i t i o n a l m o m e n t forces s h a l l be e q u t l 
to 0.75<jj. O n l y toe w i n g s a n d w i n g b r a c ­
i n g n e e d be i n v e s t i g a t e d for t h i s c o n d i ­
t ion , 

[ C A B , M a y 31 , 1MB, as amended by Amdt, 
48, 5 F. R. 183S] 

5 4a.83 Condition IV {negative low 
angle of attack.) T h e f a c t o r s g i v e n i n 
T a b l e 4 a - l for t h i s c o n d i t i o n s h a l l be 
u s e d , w i t h the fo l lowing p r o v i s i o n s : 

(b ) C c = a c t u a l v a l u e c o r r e s p o n d i n g to 
CNIV. 

( c ) W h e n C c is pos i t ive or h a s a n e g a ­
t ive v a l u e s m a l l e r t h a n 0.02 i t m a y be 
a s s u m e d to be zero . 

(d> C M = a c t u a l v a l u e c o r r e s p o n d i n g 
to CNIV. 

[CAR, M a y 31 , 1938, as amended b y A m d t . 
48, 5 P. ft. 1835) 

5 4a.84 Condition V (inverted flight). 
T h e f a c t o r s g i v e n i n T a b l e 4 a - l for t h i s 
c o n d i t i o n s h a l l be u s e d , w i t h the f a l l o w ­
i n g p r o v i s i o n s ; 

( a ) CNV= -
v qt, 

Cb) C c ' = 0 . 
( c ) CP'=25 p e r c e n t . 
Cd) O n l y the r e a r (or s ing l e ) l i f t t r u s s 

s y s t e m of e x t e r n a l l y b r a c e d w i n g s t r u c ­
t u r e s n e e d be i n v e s t i g a t e d for t h i s c o n ­
d i t i o n . 

§ 4 a . 8 5 Condition VI (gliding). T h e 
f a c t o r s g i v e n i n T a b l e 4 a - l s h a l l be u s e d 
for t h i s c o n d i t i o n , w i t h t h e fo l lowing 
p r o v i s i o n s : 

( a ) C j v T 1 / = v a l u e c o r r e s p o n d i n g to 
t-c max ( p o s i t i v e ) . 

(b ) Cc'=Cc max (pos i t ive ) ^-0.01. 
( c ) C J U = a c t u a l v a l u e c o r r e s p o n d i n g to 

CyVf. 
(d) T h e d r a g of n a c e l l e s a n d o t h e r 

I t e m s a t t a c h e d to t h e wings s h a l l be c o n ­
s e r v a t i v e l y e s t i m a t e d a n d p r o p e r l y i n ­
c l u d e d i n t h e i n v e s t i g a t i o n of t h i s c o n d i ­
t i o n . 

(e) O n l y t h e w i n g s a n d w i n g b r a c i n g 
n e e d be i n v e s t i g a t e d for t h i s c o n d i t i o n . 
[ C A B , May 31 , 1938, as amendad by Amdt. 48, 
5 F. R, 1835] 

S Y M M E T R I C A L FLIGHT C O N D I T I O N S ( F L A P S O S 

A U X I L I A R Y D E V I C E S I N O P E B A T I O W ) 

I 4a.B6 General. W h e n flaps or o t h e r 
a u x i l i a r y h i g h - l i f t dev ices are i n s t a l l e d 
o n the w i n g s , t h e des ign condit ion:; s h a l l 
be s u i t a b l y m o d i f i e d to a c c o u n t for t h e i r 
use i n flight. T h e m o d i f i c a t i o n s s h a l l be 
b a s e d o n t h e i n t e n d e d U S E of s u c h d e ­
v i c e s a n d t h e a e r o d y n a m i c c h a r a c t e r i s ­
t i c s of t h e w i n g . T h e c o n d i t i o n s as set 
f o r t h i n §5 4a .87-4a .89 , together w i t h T a ­
ble 4 a - 2 , s h a l l be c o n s i d e r e d as r e p r e ­
s e n t i n g t h e m i n i m u m n u m b e r o f c o n d i ­
t i o n s r e q u i r e d to cover a s u i t a b l e r a n g e 
of s y m m e t r i c a l flight l o a d i n g s i n case s 
w h e r e the f laps a r e u s e d only a t r e l a ­
t i v e ^ low a i r speeds, 

5 4a.87 Condition VII (positive gust, 
£aps deflected). T h e f a c t o r s g i v e n i n 
T a b l e l a - 2 for t h i s c o n d i t i o n s h a l l be 
u s e d , w i t h t h e fo l lowing p r o v i s i o n s : 

( a ) T h e m o s t c r i t i c a l def lec t ion of t h e 
f l a p s h a l l be i n v e s t i g a t e d , 

(b) T h e m a g n i t u d e a n d d i s t r i b u t i o n ot 
n o r m a l , c h o r d , a n d m o m e n t forces over 
t h e w i n g s h a l l c o r r e s p o n d to t h a t w h i c h 
would be o b t a i n e d i n deve lop ing t h e s p e c ­

if ied l i m i t gust l o a d f a c t o r a t t h e spec i f i ed 
a i r speed. 

[OAS, M a y 31 , 1938, fts amended by A m d t . 48, 

5 F . R. 183 5J 
§ 4a.88 Condition VIII (negative gust,, 

flaps deflected). T h e f a c t o r s g i v e n I n 
T a b l e 4 a - 2 for t h i s c o n d i t i o n s h a l l be 
used, with the f o l l o w i n g p r o v i s i o n s ; 

( a ) T h e m o s t c r i t i c a l def lect ion o f the 
S a p s h a l l be i n v e s t i g a t e d . 

(b) T h e m a g n i t u d e a n d d i s t r i b u t i o n of 
n o r m a l , c h o r d , a n d m o m e n t forces over 
the w i n g s h a l l c o r r e s p o n d to t h a t w h i c h 
w o u l d be o b t a i n e d i n e n c o u n t e r i n g t h e 
spec i f i ed l i m i t gust l o a d f a c t o r a t t h e 
speci f ied a i r speed. 

[CAR, May 31 , 1938, as amended b y A m d t . 43, 
6 F. R. 1835] 

§ 4a.B9 Condition IX (dive, flaps de­
flected). T h e f a c t o r s g i v e n i n T a b l e 
4 a - 2 for t h i s c o n d i t i o n shall be u s e d , 
w i t h t h e fo l lowing p r o v i s i o n s : 

( a ) T h e m o s t c r i t i c a l def lect ion of t h e 
flap s h a l l be i n v e s t i g a t e d . 

(ta) T h e l o a d f a c t o r a n d t h e m a g n i ­
t u d e a n d d i s t r i b u t i o n of n o r m a l , c h o r d , 
a n d m o m e n t f o r c e s over the w i n g s h a l l 
c o r r e s p o n d to t h e a n g l e of a t t a c k a t 
w h i c h t h e grea te s t r e a r w a r d c h o r d l o a d s 
a r e p r o d u c e d on t h e w i n g s t r u c t u r e . 

( c ) O n l y t h e w i n g s a n d w i n g b r a c i n g 
n e e d be i n v e s t i g a t e d for t h i s c o n d i t i o n , 

TOT3YMMETHICAL FLIGHT CONDITIONS 
§ 4a.90 G e n e r a l . I n t h e u n s y m m e t r i -

c a l flight c o n d i t i o n s set f o r t h i n §§ 4 a . 9 1 -
4a.93 , t h e u n b a l a n c e d r o l l i n g m o m e n t 
s h a l l be a s s u m e d to be r e s i s t e d b y t h e 
a n g u l a r i n e r t i a of t h e comple te a i r p l a n e . 
S e e C i v i l A e r o n a u t i c s M a n u a l 4.2150 for 
a n a c c e p t a b l e a l t e r n a t i v e p r o c e d u r e . 

[ A m d t . 48, 5 Y. H . 1834. as amended by A m d t . 
75', 5 P. K . 3946] 

8 4 a . B l Condition 1M. . C o n d i t i o n I 
(.§ 4a.78> s h a l l be m o d i f i e d by a s s u m i n g 
100 p e r c e n t o f the a i r l o a d a c t i n g o n one 
Wing a n d 40 p e r c e n t on t h e other , F o r 
A i r p l a n e s o v e r 1,000 p o u n d s s t a n d a r d 
w e i g h t t h e l a t t e r f a c t o r m a y be i n c r e a s e d 
l i n e a r l y w i t h s t a n d a r d w e i g h t Up to 89 
p e r c e n t a t 25,000 pounds , 

( A m d t , 48, 5 F , R, I834[ 

I 4a.92 C o n d i t i o n IIIU. C o n d i t i o n I I I 
(§ 4a.82) s h a l l be modi f i ed as d e s c r i b e d 
for c o n d i t i o n l a i n | 4a.91. 

[ A m d t . 43, 5 F . H . 183SJ 

1 4 a . B 3 Condition W C o n d i t i o n V 
( § 4 a , 8 4 ) s h a l l be modi f i ed a s d e s c r i b e d 
for c o n d i t i o n U I n § 4&.91.. 

SPECIAL P L I G H T CONDITIONS 

I 4a.G4 Gust at reduced weight.Nrhe 
r e q u i r e m e n t s for gus t c o n d i t i o n s ( e x c e p t ­
i n g t a i l s u r f a c e gust c o n d i t i o n s ) u n d e r 
a n y l o a d i n g b e t w e e n m i n i m u m a n d m a x i ­
m u m d e s i g n w e i g h t s h a l l be m e t b y p r i ­
m a r y s t r u c t u r e c r i t i c a l l y l o a d e d t h e r e b y . 

I 4a.SS Lift-wire-cut. F o r wings e m ­
p l o y i n g w i r e b r a c i n g i n t h e l i f t t r u s s , 
C o n d i t i o n s I a n d I I I s h a l l be i n v e s t i g a t e d , 
u s i n g l o a d f a c t o r s ni and nus of one-half 
t h e v a l u e s spec i f i ed for these c o n d i t i o n s 
a n d a s s u m i n g t h a t a n y l i f t w i r e is out 
of ac t ion T h i s r c q u i r e m p n t does n o t 
a p p l y to p a r a l l e l double l i f t w i r e s , for 
w h i c h case see § 4a,210. 

£ 4a.ee I>rag-u>ire-cut. D r a g s t r u t s 
I n d o u b l e - t r u s s s y s t e m s s h a l l be d e s i g n e d 

to w i t h s t a n d t h e loads deve loped w h e n 
t h e d r a g w i r e of t h e u p p e r s y s t e m i n one 
b a y a n d t h e d r a g w i r e of t h e l o w e r s y s t e m 
I n t h e a d j a c e n t b a y a r e e a c h c a r r y i n g 
t h e i r l i m i t l o a d s f r o m a n y f l i g h t c o n d i ­
t i o n , t h e r e m a i n i n g w i r e s i n these t w o 
b a y s b e i n g a s s u m e d to be o u t of a c t i o n . 
T h e m i n i m u m u l t i m a t e f a c t o r of sa fe ty 
s h a l l be 1.5. 

3 4a.37 Unsymmetrical propeller 
thrust. T h e s t r u c t u r e s h a l l i n c o r p o r a t e 
a n u l t i m a t e f a c t o r of s a f e t y of 1.5 a g a i n s t 
f a i l u r e due to loads c a u s e d by m a x i m u m 
(except take -o f f ) p o w e r a p p l i e d oti one 
s ide of t h e p l a n e of s y m m e t r y on ly , w h e n 
p o w e r on t h e o t h e r s i d e is off a n d t h e a i r ­
p l a n e is in u n a c c e l e r a t e d r e c t i l i n e a r 
flight 

5 4a.98 Wing tanks empty. I f f u e l 
t a n k s are s u p p o r t e d b y t h e w i n g s t r u c ­
t u r e , s u c h s t r u c t u r e a n d i t s b r a c i n g s h a l l 
a l so be i n v e s t i g a t e d for c o n d i t i o n s I , I I , 
I I I , a n d I V w i t h w i n g t a n k s e m p t y . T h e 
d e s i g n w e i g h t m a y be r e d u c e d by 0.9 
p o u n d p e r cer t i f i ed m a x i m u m (except 
take-of f ) h o r s e p o w e r . 

W I K O LOAD DISTRIBTJTION 

3 4a.99 Wing load distribution. T h e 
l i m i t a i r loads a n d i n e r t i a loads a c t i n g on 
t h e w i n g s t r u c t u r e s h a l l be d i s t r i b u t e d 
a n d a p p l i e d i n a m a n n e r c lo se ly a p p r o x i ­
m a t e ^ the a c t u a l d i s t r i b u t i o n i n flight. 

C O N T R O L SURFACE L O A D S 

S 4 a . l l 5 General. I n a d d i t i o n to t h e 
flight l o a d s spec i f i ed i n &§ 4a .72 -4a .99 t h e 
p r i m a r y s t r u c t u r e s h a l l m e e t t h e r e q u i r e ­
m e n t s spec i f i ed i n t h i s p a r t to a c c o u n t 
f o r t h e l o a d s a c t i n g o n the c o n t r o l s u r ­
faces . T h e f o l l o w i n g l o a d i n g c o n d i t i o n s 
i n c l u d e t h e a p p l i c a t i o n o f b a l a n c i n g l o a d s 
( § 4a,43 ( j ) ) d e r i v e d f r o m t h e s y m m e t r i ­
c a l flight c o n d i t i o n s a n d a l so cover the 
poss ib i l i ty of l o a d i n g t h e c o n t r o l s u r f a c e s 
a n d s y s t e m s i n o p e r a t i n g t h e a i r p l a n e 
a n d b y e n c o u n t e r i n g gusts . S e e a l s o 
§§ 4 a . 2 0 7 - 4 a . 3 i e for m u l t i p l y i n g f a c t o r s 
of s a f e t y r e q u i r e d i n c e r t a i n cases . 

HORIZONTAL T A I L SURFACES 

5 4a.116 Balancing, T h e l i m i t l o a d 
a c t i n g o n t h e h o r i z o n t a l t a l l s u r f a c e s h a l l 
n o t be less t h a n t h e m a x i m u m b a l a n c i n g 
l o a d o b t a i n e d f r o m c o n d i t i o n s I , I I , I I I , 
I V , V I I , a n d V I I I s e t f o r t h i n 85 4a.79, 
4a.81, 4a .82 , 4a .B3, 4a.B7 a n d 4a,88. I n 
c o m p u t i n g these loads for t a i l s u r f a c e 
d e s i g n t h e m o m e n t s of fuse lage a n d 
n a c e l l e s s h a l l be s u i t a b l y a c c o u n t e d for . 
T h e f a c t o r s g i v e n i n T a b l e s 4 a - 3 s h a l l be 
u s e d , w i t h t h e fo l lowing p r o v i s i o n s : 

( a ) F o r c o n d i t i o n s I , I I , I I I , a n d I V , 
P ( i n F i g . 4 a - 4 ) = 4 0 p e r c e n t of n e t b a l ­
a n c i n g l oad . ( T h i s m e a n s t h a t t h e l o a d 
o n t h e f ixed s u r f a c e s h o u l d be 140 p e r c e n t 
of t h e n e t b a l a n c i n g l o a d . ) I n a n y c a s e 
P n e e d no t e x c e e d t h a t c o r r e s p o n d i n g to 
a l i m i t e l e v a t o r c o n t r o l f orce of 150 
p o u n d s , a p p l i e d b y t h e p i lo t . 

(b ) F o r c o n d i t i o n s "VTI a n d V I I I , P 
m a y be a s s u m e d e q u a l to aero . 

[ A m d t , 4B, B P.. E . 1B35J 

§ 4 a . l l 7 Maneuvering (horizontal sur­
faces). T h e f a c t o r s a n d d i s t r i b u t i o n s 

spec i f i ed i n T a b l e 4 a - 3 a n d F i g . 4a~5 for 
t h i s c o n d i t i o n s h a l l be u s e d , t o g e t h e r 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 : 

( a ) T h e l i m i t u n i t l o a d i n g i n e i t h e r 
d i r e c t i o n n e e d n o t e x c e e d t h a t c o r r e ­
s p o n d i n g t o a 2 0 0 - p o u n d force o n t h e 

http://4a.87-4a.89
http://4a.ee
http://4a.72-4a.99
http://4a.207-4a.3ie
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e l e v a t o r c o n t r o l (see T a b l e 4 a - 6 ) . 
( b ) T h e a v e r a g e l i m i t u n i t l o a d i n g 

s h a l l n o t be less t h a n 15 p o u n d s p e r 
s q u a r e f o o t (see T a b l e 4a -3> 

[Amort . 4S, 5 F. R. 1835] 

§ 4a .118 Damping (horizontal sur­
faces). T h e t o t a l l i m i t l o a d a c t i n g d o w n 
o n t h e fixed s u r f a c e ( s t a b i l i z e r ) i n t h e 
m a n e u v e r i n g c o n d i t i o n ( § 4 a . l l 7 > s h a l l 
be a p p l i e d i n a c c o r d a n c e w i t h t h e l o a d 
d i s t r i b u t i o n o f P i g . 4 a - 6 , a c t i n g i n e i t h e r 
d i r e c t i o n . T h e l o a d a c t i n g o n t h e m o v ­
a b l e s u r f a c e i n t h e m a n e u v e r i n g c o n d i ­
t i o n m a y be n e g l e c t e d i n d e t e r m i n i n g t h e 
d a m p i n g l o a d s . 

I 4a .119 Tab effects (horizontal sur­
faces). W h e n a t a b i s i n s t a l l e d so t h a t 
i t c a n b e u s e d by t h e p i l o t as a t r i m m i n g 
c r a s s i s t i n g d e v i c e , a l i m i t u p l o a d o v e r 
t h e t a b c o r r e s p o n d i n g t o t h e d y n a m i c 
p r e s s u r e a t VL a n d t h e m a x i m u m t a b 
d e f l e c t i o n s h a l l be a s s u m e d t o a c t i n c o n ­
j u n c t i o n w i t h t h e l i m i t d o w n l o a d s p e c i ­
fied I n § 4a.117, d i s r e g a r d i n g t h e p r o v i ­
s i ons o f § 4 a . l l 7 ( a ) , a p p l i e d o v e r t h e 
r e m a i n i n g a r e a . I f t h e c o n t r o l f o r c e n e c ­
e s s a r y t o b a l a n c e t h e r e s u l t i n g l o a d s o n 
t h e e l e v a t o r a n d t a b exceeds 200 p o u n d s 
( T a b l e 4 a - B ) , t h e l o a d i n g s o v e r t h e a r e a s 
n o t c o v e r e d b y t h e t a b m a y be r e d u c e d 
u n t i l t h e c o n t r o l f o r c e i s e q u a l t o t h i s 
m a x i m u m l i m i t v a l u e , 

[ A m d t . 48, 3 P. R. 1835] 

V E R T I C A L T A I L S U R F A C E S 

§ 4a .120 Maneuvering. T h e f a c t o r s 
g i v e n i n T a b l e 4 a - 4 a n d F i g . 4 a - 5 f o r t h i s 
c o n d i t i o n s h a l l be u sed , 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 : 

( a ) I f t h e p r o p e l l e r axes a r e n o t i n t h e 
p l a n e o f s y m m e t r y , t h e d e s i g n s p e e d s h a l l 
n o t b e less t h a n t h e m a x i m u m speed i n 
l e v e l flight w i t h a n y e n g i n e i n o p e r a t i v e . 

l b ) T h e l i m i t u n i t l o a d i n g i n e i t h e r d i ­
r e c t i o n n e e d n o t e x c e e d t h a t c o r r e s p o n d ­
i n g t o t h e m a x i m u m l i m i t c o n t r o l f o r c e 
( T a b l e 4 a - 6 ) e x c e p t as m o d i f i e d b y p a r a ­
g r a p h ( c ) o f t h i s s e c t i o n , 

( c ) I n a n y case t h e a v e r a g e l i m i t u n i t 
l o a d i n g s h a l l n o t be less t h a n t h e m i n i ­
m u m p r e s s u r e s p e c i f i e d i n T a b l e 4 a - 4 
f o r t h i s c o n d i t i o n . 

I 4a .121 Damping (vertical surfaces) • 
T h e t o t a l l i m i t l o a d a c t i n g o n t h e f i x e d 
s u r f a c e ( f i n ) i n t h e m a n e u v e r i n g c o n d i ­
t i o n s h a l l be a p p l i e d i n a c c o r d a n c e w i t h 
t h e l o a d d i s t r i b u t i o n o f P i g . 4 a - 6 , a c t i n g 
i n e i t h e r d i r e c t i o n . T h e l o a d a c t i n g o n 
t h e m o v a b l e s u r f a c e i n t h e m a n e u v e r i n g 
c o n d i t i o n , m a y be n e g l e c t e d i n d e t e r ­
m i n i n g t h e d a m p i n g l o a d s . 

§ 4a . 122 Gusts (vertical surfaces). 
T h e g u s t c o n d i t i o n s s p e c i f i e d i n T a b l e 
4 a - 4 s h a l l be a p p l i e d , u s i n g t h e f o l l o w i n g 
f o r m u l a s a n d p r o v i s i o n s : 

( a ) T h e g u s t s h a l l be a s s u m e d t o be 
s h a r p - e d g e d a n d t o a c t n o r m a ] t o t h e 
p l a n e o f s y m m e t r y i n e i t h e r d i r e c t i o n , 

<b) T h e a v e r a g e l i m i t u n i t p r e s s u r e , 
to , d e v e l o p e d i n s t r i k i n g t h e g u s t s h a l l b e 
d e t e r m i n e d f r o m t h e f o l l o w i n g f o r m u l a I 

where 
«r ts I n pounds per square foo t , 
U Is I n feet per second, 
V is I n miles per hour , a n d 
m — slope of l i f t curve . CL per r ad i an , 

correc ted f o r aspect r a t i o . T h e 
aspect r a t i o sha l l n o t be t a k e n 
as less t h a n 2.0 i n any case. 

( c ) T h i s c o n d i t i o n a p p l i e s o n l y t o t h a t - 1 

p o r t i o n o f t h e v e r t i c a l s u r f a c e w h i c h h a s 
a w e l l - d e f i n e d l e a d i n g edge . 

( d ) T h e c h o r d d i s t r i b u t i o n e x t e n d i n g 
o v e r t h e f i x e d a n d m o v a b l e s u r f a c e s s h a l l 
s i m u l a t e t h a t f o r a s y m m e t r i c a l a i r f o i l , 
e x c e p t t h a t t h e d i s t r i b u t i o n i n P i g . 4 a - 6 
m a y be u s e d w h e r e a p p l i c a b l e . 

§ 4a.123 Tab effects (vertical sur~ 
faces), ( a ) W h e n a t a b is i n s t a l l e d o n 
t h e v e r t i c a l m o v a b l e t a i l su r ia .ee so t h a t 
i t c a n be u s e d b y t h e p i l o t as a t r i m m i n g 
d e v i c e t h e l i m i t u n i t l o a d i n g o v e r t h e 
e n t i r e v e r t i c a l t a i l s u r f a c e s s h a l l n o t be 
less t h a n t h a t c o r r e s p o n d i n g t o t h e m a x ­
i m u m d e f l e c t i o n o f t h e t a b t o g e t h e r w i t h 
s i m u l t a n e o u s a p p l i c a t i o n o f t h e f o l l o w ­
i n g c o n t r o l f o r c e i n a d i r e c t i o n a s s i s t i n g 
t h e t a b a c t i o n ; 

(1 ) F o r a i r p l a n e s w i t h a l l p r o p e l l e r 
axes i n t h e p l a n e o f s y m m e t r y , ze ro . 

( 2 ) F o r a i r p l a n e s w i t h p r o p e l l e r axes 
n o t i n t h e p l a n e o f s y m m e t r y , 200 p o u n d ? . 

( b ) T h e f a c t o r s s p e c i f i e d i n T a b l e 4 a - i 
f o r t i l l s c o n d i t i o n s h a l l be used , w i t h t h e 
f o l l o w i n g e x c e p t i o n : 

i l ) I f t h e p r o p e l l e r axes a r c n o t i n t h e 
p l a n e o f s y m m e t r y , t h e d e s i g n spued V , ; 
s p e c i f i e d i n T a b l e 4 a - 4 m a y be r e d u c e d t o 
t h e m a x i m u m speed i n l e v e l flight w i t h 
a n y e n g i n e i n o p e r a t i v e . 

§ 4a .124 Special cases (vertical sur­
faces). A s p e c i a l r u l i n g s h a l l be o b ­
t a i n e d f r o m t h e A d m i n i s t r a t o r w h e n a n 
a u t o m a t i c p i l o t is u s e d o n a i r p l a n e s w i t h 
p r o p e l l e r axes n o t i n t h e p l a n e o f s y m ­
m e t r y . 

A I L E R O N S 

5 4a.125 Maneuvering. T h e f a c t o r s 
g i v e n I n T a b l e 4 a - 5 a n d F i g . 4 a - 7 f o r t h i n 
C o n d i t i o n s h a l l be u s e d , 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 : 

( a ) I f t h e p r o p e l l e r axes a r e n o t i n t h e 
p l a n e o f s y m m e t r y , t h e d e s i g n speed s h a l l 
n o t be less t h a n t h e m a x i m u m speed i n 
l e v e l flight w i t h a n y e n g i n e i n o p e r a t i v e . 

( b ) T h e l i m i t u n i t l o a d i n g i n c i t h e r 
d i r e c t i o n n e e d n o t exceed t h a t c o r r e ­
s p o n d i n g t o t h e m a x i m u m c o n t r o l f o r c e 
( T a b l e 4 a - 6 ) r e s i s t e d b y o n l y one a i l e r o n , 
e x c e p t as m o d i f i e d b y p a r a g r a p h ( c ) o f 
t h i s s e c t i o n . 

( c ) I n a n y case t h e a v e r a g e l i m i t u n i t 
l o a d i n g s h a l l n o t be less t h a n t h e m i n i ­
m u m p r e s s u r e s p e c i f i e d i n T a b l e 4 a - 5 f o r 
t h i s c o n d i t i o n . 

M a . 1 2 6 Tab effects (ailerons). <Ap­
p l i e s o n l y t o a i r p l a n e s w i t h p r o p e l l e r axes 
n o t i n t h e p l a n e o f s y m m e t r y . ) W h e n a 
t a b is i n s t a l l e d o n o n e o r b o t h a i l e r o a s so 
t h a t i t c a n be used b y t h e p i l o t t o a ss i s t 
i n m o v i n g t h e a i l e r o n s , t h e l i m i t u n i t 
l o a d i n g o v e r b o t h a i l e r o n s s h a l l be o f 
s u f f i c i e n t m a g n i t u d e a n d i n s u c h d i r e c ­
t i o n as t o h o l d t h e a i l e r o n s i n e q u i l i b r i u m 
w i t h t h e t a b o r t a b s d e f l e c t e d t o t h e m a x ­
i m u m p o s i t i o n . T h e f a c t o r s s p e c i f i e d i n 
T a b l e 4 a - 5 f o r t h i s c o n d i t i o n s h a l l b « 
u s e d . 

I 4a .127 F i n i n g c o n d i t i o n s ( a i l e r o n s ) . 
T h e a i l e r o n s a n d t h e i r c o n t r o l s y s t e m 
s h a l l be c a p a b l e o f m e e t i n g a l l r e q u i r e ­
m e n t s s p e c i f i e d i n t h e ba s i c s y m m e t r i c a l 
flying c o n d i t i o n s so f a r as t h e l a t t e r p r o ­
d u c e s y m m e t r i c a l l o a d s o n t h e a i l e r o n s . 

W I N G FLAPS AND TABS 

5 4a .128 W i n g flaps. W i n g flaps s h a l l 
be l o a d e d i n a c c o r d a n c e w i t h c o n d i t i o n s 
V I I a n d V I L I , <$ i 4a.87, 4a .88 j a n d i n a d ­

d i t i o n s h a l l be c a p a b l e o f d e v e l o p i n g a i U 
u l t i m a t e f a c t o r o f s a f e t y o f a t l e a s t 1.5 
w i t h r e s p e c t t o a n y i n t e r m e d i a t e c o n d i ­
t i o n s w h i c h a r e m o r e severe f o r a n y p a r t 
o f t h e flap o r i t s o p e r a t i n g m e c h a n i s m . 

8 4a.129 Tabs. T h e l i m i t f o r c e s a c t -
i n s o n c o n t r o l - s u r f a c e t a b s s h a l l be d e -
t e r v s i i n e d f r o m t h e m o h t severe c o m b i n a ­
t i o n o f a i r p l a n e speed a n d t a b n o i m n l 
force; c o e f f i c i e n t l i k e l y t o he o b t a i n e d f o r 
a n y u s a b l e l o a d i n g c o n d i t i o n o l t h e a i r ­
p l a n e a n d a t speeds u p t o t h e d e s i g n e l i d ­
i n g speeds, W A n u l t i m a t e f a c t o r o f 
s a f e t y o f a t l e a s t 1.5 s h a l l be m a i n t a i n e d . 

S P E C I A L D E V I C E S 

5 4a. 130 Special devices. S p e c i a l r u l ­
i n g s s h a l l be o b t a i n e d f r o m t h e A d m i n i s ­
t r a t o r i n c o n n e c t i o n w i t h t h e d e s i g n a n d 
a n a l y s i s o f w i n g - s l o t s t r u c t u r e s , s p o i l e r s , 
u n c o n v e n t i o n a l a i l e r o n s , a u x i l i a r y a i r ­
f o i l s , a n d s i m i l a r dev ices . R e q u e s t s f o r 
s p e c i a l r u l i n g s s h a l l be a c c o m p a n i e d b y 
s u i t a b l e d r a w i n g s o r s k e t c h e s o f t h e 
s t r u c t u r e i n q u e s t i o n , t o g e t h e r w i t h g e n ­
e r a l i n f o r m a t i o n a n d a n o u t l i n e o f t h e 
m e t h o d b y w h i c h i t i s p r o p o s e d t o d e t e r ­
m i n e t h e s t r u c t u r a l l o a d i n g . 

C O N T R O L S Y S T E M L O A D S 

5 4a.137 General. A l l c o n t r o l s y s ­
t e m s s h a l l be d e s i g n e d f o r l i m i t l o a d s 25 
p e r c e n t g r e a t e r t h a n t h o s e c o r r e s p o n d ­
i n g t o t h e l i m i t l o a d s s p e c i f i e d f o r t h e 
c o n t r o l s u r f a c e s t o w h i c h t h e y a r e a t ­
t a c h e d , a s s u m i n g t h e m o v a b l e s u r f a c e t o 
be i n t h a t p o s i t i o n w h i c h p r o d u c e s t h e 
g r e a t e s t l o a d i n t h e c o n t r o l s y s t e m , e x ­
c e p t t h a t t h e m a x i m u m a n d m i n i m u m 
c o n t r o l f o r c e l i m i t s i n T a b l e 4 a - 6 s h a l l 
a p p l y as s p e c i f i e d i n t h i s p a r t . T h e f a c ­
t o r s o f s a f e t y s p e c i f i e d i n T a b l e 4 a - 6 s h a l l 
be u s e d . 

CROSS R E F E R E N C E S : For m u l t i p l y i n g factors 
of safety r e q u i r e d i n ce r t a in casts, see 

4a.207-4a.21G. For ope ra t ion r equ i r emen t s 
for c o n t r o l systems, see 5 4a.271, 

§ 4a .138 C o i t f r o l U i i r C s o r p u s h r o d s . 
T h e f o r c e s i n t h e c o n t r o l w i r e s o r p u s h 
r o d s o p e r a t i n g t h e m o v a b l e .surfaces s h a l l 
be c o m p u t e d a n d t h e i r e f fec t o n t h e r e s t 
o f t h e s t r u c t u r e s h a l l be i n v e s t i g a t e d a n d 

' a l l o w e d f o r i n t h e d e s i g n o f s u c h s t r u c ­
t u r e . 

5 4a.139 Elevator systems. I n a p p l y ­
i n g 5 4a, 137 t h e c o n t r o l f o r c e s p e c i f i e d i n 
T a b l e 4 a - 6 a n d F i g . 4 a - 8 s h a l l be as ­
s u m e d t o a c t i n a f o r e - a n d - a f t d i r e c t i o n 
a n d s h a l l be a p p l i e d a t t h e g r i p o f a 
c o n t r o l s t i c k , o r s h a l l be e q u a l l y d i v i d e d 
b e t w e e n t w o d i a m e t r i c a l l y o p p o s i t e 
p o i n t s o n t h e r i m o f a c o n t r o l w h e e l . 

5 4a . 140 Rudder s y s t e m s . I n a p p l y i n g 
§ 4 a . l 3 7 t h e c o n t r o l f o r c e s p e c i f i e d i n 
T a b l e 4 a - 6 s h a l l be a s s u m e d t o a c t i n a 
d i r e c t i o n w h i c h w i l l p r o d u c e t h e g r e a t e s t 
l o a d i n t h e c o n t r o l s y s t e m a n d s h a l l be 
a p p l i e d a t t h e p o i n t o f c o n t a c t o f t h e 
p i l o t ' s f o o t . 

6 4a .141 Aileron systems. I n a p p l y i n g 
5 4a.137 i t s h a l l be a s s u m e d t h a t t h e 
a i l e r o n s a r e l o a d e d i n o p p o s i t e d i r e c t i o n s . 
T h e c o n t r o l f o r c e s p e c i f i e d i n T a b l e 4 a - 6 
a n d F i g . 4 a - 9 s h a l l be a s s u m e d t o a c t 
I n a l a t e r a l d i r e c t i o n a t t h e g r i p o f a 
c o n t r o l s t i c k , o r s h a l l be a s s u m e d t o a c t 
as p a r t o f c o u p l e e q u a l t o t h e s p e c i f i e d 
f o r c e m u l t i p l i e d b y t h e d i a m e t e r o f a 
c o n t r o l w h e e l . T h e f o l l o w i n g a s s u m p ­
t i o n s s h a l l be m a d e : 

( a ) F o r n o n d i f f e r e n t i a l a i l e r o n s , 75 
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p e r c e n t of t h e stick, f o r c e or coup le s h a l l 
lie a s s u m e d to be re s i s t ed by a d o w n 
a i l e r o n , the r e m a i n d e r b y t h e e t h e r a i ­
l e r o n ; also, as a s e p a r a t e cond i t i on , 50 
p e r c e n t s h a l l be a s s u m e d to be re s i s t ed 
by a n u p a i l e r o n , t h e r e m a i n d e r b y t h e 
o t h e r a i l e r o n . 

<b) F o r d i f f e r e n t i a l a i l e r o n s , 73 p e r ­
c e n t or t h e s t i c k force or couple s h a l l be 
a s s u m e d to be re s i s t ed b y e a c h a i l e r o n 
i n e i t h e r t h e up or d a w n pos i t i on , or 
r a t i o n a l a s s u m p t i o n s b a s e d on the g e o m ­
e t r y of the s y s t e m s h a l ! be m a d e . 

§ 4a.142 Flan and tab control systems. 
I n a p p l y i n g Si 4a.137 su i tab le m i n i m u m 
m a n u a l forces s h a l l be a s s u m e d to a c t on 
flap a n d t a b c o n t r o l s y s t e m s a n d o t h e r 
s i m i l a r contro l s . 

GJIOOND LOADS 

§ 4a.147 General. T h e c o n d i t i o n s set 
f o r t h i n §5 4a .143-4a .156 r e p r e s e n t the 
m i n i m u m a m o u n t of i n v e s t i g a t i o n r e ­
q u i r e d for c o n v e n t i o n a l ( t a i l d o w n t y p e ) 
l a n d i n g gear. F o r u n c o n v e n t i o n a l types 
it m a y be n e c e s s a r y to i n v e s t i g a t e o t h e r 
l a n d i n g a t t i t u d e s , d e p e n d i n g o n the a r ­
r a n g e m e n t a n d d e s i g n of t h e l a n d i n g 
gear m e m b e r s . C o n s i d e r a t i o n w i l l be 
g i v e n to a r e d u c t i o n of t h e speci f ied l i m i t 
l oad fac tors w h e n it c a n be p r o v e d t h a t 
the .shock a b s o r b i n g s y s t e m wi l l pos i t ive ly 
l i m i t t h e a c c e l e r a t i o n f a c t o r to a def inite 
lower v a l u e i n the d r o p test speci f ied i n 
S 4 a . l 4 C ( b ) . T h e m i n i m u m f a c t o r s of 
s a f e t y a r e speci f ied for e a c h l o a d i n g c o n ­
d i t i o n . See a lso §5 4a.207 t h r o u g h 4 a . 2 1 6 
f o r m u l t i p l y i n g f a c t o r s of s a f e t y r e q u i r e d 
i n c e r t a i n cases . 

§ 4a. 148 herd landing. T h e m i n i m u m 
l i m i t l o a d f a c t o r is spec i f ied i n F i g . 4 a - 1 0 . 
T h e r e s u l t a n t of t h e g r o u n d r e a c t i o n 
s h a l l be a s s u m e d to be a force l y i n g at 
t h e i n t e r s e c t i o n of the p l a n e of s y m ­
m e t r y a n d a p l a n e i n w h i c h a r e l oca ted 
t h e ax les a n d the c e n t e r of g r a v i t y of 
t h e a i r p l a n e less c h a s s i s . T h e prope l l er 
ax i s (or e q u i v a l e n t r e f e r e n c e l i n e ) s h a l l 
be a s s u m e d h o r i z o n t a l a n d the b a s i c 
v a l u s of the v e r t i c a l c o m p o n e n t of t h e 
r e s u l t a n t of the g r o u n d r e a c t i o n s h a l l be 
e q u a l to the e r o s s we ight of t h e a i r p l a n e 
m i n u s c h a s s i s a n d w h e e l s . T h e h o r i z o n ­
t a l c o m p o n e n t s h a l l be of t h e m a g n i t u d e 
r e q u i r e d to give t h e r e s u l t a n t force the 
speci f ied d i r e c t i o n except t h a t it n e e d 
not be g r e a t e r t h a n 25 p e r c e n t of the 
v e r t i c a l c o m p o n e n t . T h e r e s u l t a n t of 
the g r o u n d r e a c t i o n s h a l l be a s s u m e d to 
be d i v i d e d equal ly b e t w e e n w h e e l s a n d to 
be a p p l i e d a t the a x l e a t the c e n t e r of 
the whee l . T h e s h o c k - a b s o r b e r u n i t a n d 
t i r e s s h a l l be a s s u m e d to be deflected t o 
h a l f t h e i r t o t a l t r a v e l , u n l e s s it- is a p ­
p a r e n t t h a t a m o r e c r i t i c a l a r r a n g e m e n t 
c o u l d exist . T h e m i n i m u m u l t i m a t e f a c ­
tor of sa f e ty s h a l l be 1.5. 

(a> Sliding clement. It a s l i d i n g e le ­
m e n t i n s t e a d of a r o l l i n g e l e m e n t i s u s e d 
for t h e l a n d i n g gear , a h o r i z o n t a l c o m ­
p o n e n t of o n e - h a l f of t h e v e r t i c a l c o m ­
p o n e n t s h a l l be u s e d to r e p r e s e n t t h e 
effect of g r o u n d f r i c t i o n , e x c e p t t h a t s k i 
gear w h i c h i s des igned a n d used on ly for 
l a n d i n g on s n o w a n d i ce m a y be d e s i g n e d 
for the s a m e h o r i z o n t a l c o m p o n e n t as 
w h e e l gear . 

<b> Energy absorption. The level 
l a n d i n g c o n d i t i o n speci f ied i n 5 4 a . l 4 3 
s h a l ) be a s s u m e d to be p r o d u c e d b y a free 
d r o p , i n i n c h e s , e q u a l to 0.36 t i m e s t h e 
c a l c u l a t e d s t a l l i n g s p e e d ( V s ) i n m i l e s 

p e r h o u r , e x c e p t t h a t t h e h e i g h t Of free 
drop s h a l l n o t be less t h a n 18 i n c h e s for 
a i r p l a n e s e m p l o y i n g dev ice s w h i c h i n ­
c r e a s e t h e n o r m a l s i n k i n g speed , b u t n e e d 
n o t e x c e e d 18 i n c h e s w h e n s u c h devices 
a r e n o t e m p l o y e d . T h e h e i g h t of f ree 
drop is m e a s u r e d f r o m t h e b o t t o m of t h e 
t i r e to the g r o u n d , w i t h the landing; g e a r 
e x t e n d e d to i ts e x t r e m e u n l o a d e d p o s i ­
t i o n . (See §§ 4a.278, 4a.475.) 

§ 4a. 151 Three-point landing. T h e 
m i n i m u m l i m i t l o a d f a c t o r i s spec i f ied 
i n P i g . 4 a - 1 0 . T h e v a l u e of t h e s u m of 
t h e s t a t i c g r o u n d r e a c t i o n s s h a l l be t h e 
f ross w e i g h t Of t h e a i r p l a n e Jess c h a s s i s . 
T h e tota l l o a d s h a l l be d i v i d e d b e t w e e n 
t h e c h a s s i s a n d t a i l s k i d or w h e e l i n i n ­
verse p r o p o r t i o n to t h e d i s t a n c e s , m e a s ­
u r e d p a r a l l e l to t h e g r o u n d l i n e , f r o m t h e 
c e n t e r of g r a v i t y of t h e a i r p l a n e leas 
c h a s s i s to t h e p o i n t s of c o n t a c t w i t h t h e 
g r o u n d . T h e l o a d on t h e c h a s s i s s h a l l be 
d i v i d e d e q u a l l y b e t w e e n whee l s . L o a d s 
s h a l l be a s s u m e d to be p e r p e n d i c u l a r to 
t h e g r o u n d l ine i n the t h r e e - p o i n t l a n d ­
i n g a t t i t u d e , w i t h a l l s h o c k a b s o r b e r s a n d 
t i res def lected to t h e s a m e degree a s i n 
l eve l l a n d i n g . T h e t a i l w h e e l or s k i d i n ­
s t a l l a t i o n s h a l l a l so be i n v e s t i g a t e d for 
t h i s c o n d i t i o n . T h e m i n i m u m u l t i m a t e 
fac tor of s a f e t y s h a l l be 1.3. 

5 4a.152 Energy absorption. T h e 
t h r e e - p o i n t l a n d i n g c o n d i t i o n speci f ied i n 
\ 4a.151 s h a l l be a s s u m e d to be p r o d u c e d 
b y a f ree -drop a s speci f ied u n d e r § 4a.148 
( b ) . T h i s r e q u i r e s s h o c k a b s o r p t i o n 
b y b o t h m a i n w h e e l s a n d t a i l w h e e l (or 
s k i d ; . (See 4a.278, 4a.475.) 

§ 4a.153 Side load. T h e m i n i m u m 
l i m i t l o a d f a c t o r s h a l l be 0.667. T h e 
w e i g h t of the a i r p l a n e s h a l l be a s s u m e d 
to a c t on one w h e e l i n a d i r e c t i o n p e r ­
p e n d i c u l a r to the g r o u n d . I n a d d i t i o n , 
a s ide c o m p o n e n t of e q u a l m a g n i t u d e 
s h a l l be a s s u m e d to a c t i n w a r d a n d n o r ­
m a l to the p l a n e of s y m m e t r y a t t h e 
p o i n t of c o n t a c t of t h e w h e e l , a n d a n a f t 
c o m p o n e n t e q u a l to 0.55 t i m e s t h e v e r t i c a l 
c o m p o n e n t s h a l l be a s s u m e d to a c t p a r a l ­
l e l to the g r o u n d a t s u c h point . T h e a i r ­
p l a n e s h a l l be a s s u m e d to be i n a t h r e e -
p o i n t a t t i t u d e w i t h t h e s h o c k a b s o r b e r s 
def lec ted to t h e i r s t a t i c p o s i t i o n a n d t h e 
t i r e s def lected o n e - q u a r t e r t h e n o m i n a l 
d i a m e t e r of t h e i r cross s ec t i on . T h e 
m i n i m u m u l t i m a t e f a c t o r of s a f e t y s h a l l 
be 1.5. 

§ 4a.154 One-wheel landing. A n i n ­
ves t iga t ion of t h e fuse lage s t r u c t u r e i s 
r e q u i r e d f o r a o n e - w h e e l l a n d i n g , I n 
w h i c h on ly those l o a d s o b t a i n e d on one 
s ide of the fuse lage I n t h e l eve l l a n d i n g 
c o n d i t i o n are a p p l i e d . T h e r e s u l t i n g l o a d 
f a c t o r is t h e r e f o r e o n e - h a l f of the l eve l 
l a n d i n g load f a c t o r . ( T h i s c o n d i t i o n is 
i d e n t i c a l w i t h t h e l e v e l l a n d i n g c o n d i t i o n 
i n s o f a r as t h e l a n d i n g gear s t r u c t u r e is 
c o n c e r n e d , ) ' T h e m i n i m u m u l t i m a t e 
f a c t o r of s a f e t y s h a l l be 1.5. 

I 4a.155 Braked landing. T h e m i n i ­
m u m l i m i t l oad f a c t o r s h a i ! be 1.33. A i r ­
p l a n e s equipped w i t h b r a k e s s h a l l be i n ­
v e s t i g a t e d for t h e l o a d s i n c u r r e d w h e n a 
l a n d i n g is m a d e w i t h t h e w h e e l s l o c k e d 
a n d the a i r p l a n e is i n a n a t t i t u d e s u c h 
t h a t t h e t a i l s k i d o r w h e e l j u s t d e a r s t h e 
g r o u n d . T h e w e i g h t oZ the a i r p l a n e less 
c h a s s i s s h a l l be a s s u m e d to a c t on t h e 
w h e e l s i n a d i r e c t i o n p e r p e n d i c u l a r to 
t h e g r o u n d l ino i n t h i s a t t i tude . I n a d ­
d i t i o n , a c o m p o n e n t p a r a l l e l to t h e 

g r o u n d l i n e s h a l l be a s s u m e d to a c t a t 
the p o i n t o f c o n t a c t of the w h e e l s a n d 
t h e g r o u n d , t h e m a g n i t u d e of t h i s c o m ­
p o n e n t b e i n g e q u a l to t h e w e i g h t of t h e 
a i r p l a n e less c h a s s i s t i m e s a coefficient 
of f r i c t i o n of 0.55. T h e t i r e i n a l l c a s e s 
s h a l l be a s s u m e d to h a y e def lected n o t 
m o r e t h a n o n e - q u a r t e r t h e n o m i n a l d i ­
a m e t e r of i t s c r o s s s e c t i o n , a n d t h e d e ­
flection of t h e s h o c k a b s o r b e r s s h a l l be 
t h e s a m e as i n l eve l l a n d i n g . T h e m i n ­
i m u m u l t i m a t e f a c t o r of s a f e t y s h a l l be 
1.5. 

5 4 a . 156 Side loads on tail wheel or 
skid. S u i t a b l e ' a s s u m p t i o n s s h a l l be 
m a d e to cover s ide l o a d s a c t i n g on t a l l 
s k i d s or t a i l w h e e l s w h i c h a r e n o t f ree 
to s w i v e l o r w h i c h c a n be l o c k e d o r 
s t e e r e d by t h e pi lot . 

W A T E R L O A D S 

14a.l61 General. T h e r e q u i r e m e n t s 
set f o r t h I n 81 4a .162-4a .177 s h a l l a p p l y 
to t h e e n t i r e a i r p l a n e , b u t h a v e p a r t i c u ­
l a r r e f e r e n c e to h u l l s t r u c t u r e s , w i n g s , 
nace l l e s , a n d float s u p p o r t i n g s t ruc t t f re . 
T h e r e q u i r e m e n t s for c e r t i f i c a t i o n of 
floats a s i n d i v i d u a l i t e m s of e q u i p m e n t 
a r e spec i f ied i n P a r t 15 of t h i s s u b c h a p ­
ter . T h e m i n i m u m f a c t o r s of sa f e ty a r e 
spec i f ied f o r e a c h l o a d i n g c o n d i t i o n . 

CROSS R E F E R E N C E S ; For m u l t i p l y i n g fac tors 
Of safety r e q u i r e d i n c e r t a i n cases, see 
5§ 4a.207-4a,216. For d e t a i l des ign r e q u i r e ­
m e n t s for h u l l s a n d floats, see §§ t a . l B B -
4a.492. 

FLOAT SEAPLANES 

§ 4a.1^2 Landing with inclined reac­
tions (float seaplanes). T h e v e r t i c a l 
c o m p o n e n t of t h e l i m i t l o a d f a c t o r s h a l l 
be 4,20 except t h a t i t need not e x c e e d a 
v a l u e g i v e n by t h e fo l lowing f o r m u l a : 

B - 3.0 + 0.133 w/s. 
T h e p r o p e l l e r ax i s (or e q u i v a l e n t r e f ­
e r e n c e l i n e ) s h a l l be a s s u m e d to be h o r i ­
z o n t a l a n d the r e s u l t a n t w a t e r r e a c t i o n 
to be a c t i n g i n t h e p l a n e of s y m m e t r y 
a n d p a s s i n g t h r o u g h t h e c e n t e r of g r a v i t y 
of t h e a i r p l a n e less floats a n d f loat b r a c ­
i n g , b u t i n c l i n e d so t h a t i t s h o r i z o n t a l 
c o m p o n e n t is e q u a l to o n e - q u a r t e r of i ts 
v e r t i c a l c o m p o n e n t . T h e forces r e p r e ­
s e n t i n g t h e w e i g h t s of a n d in t h e a i r p l a n e 
s h a l l be a s s u m e d to a c t i n a d i r e c t i o n p a r ­
a l l e l to t h e w a t e r r e a c t i o n . T h e w e i g h t 
of the floats a n d float b r a c i n g m a y be 
d e d u c t e d f r o m t h e gross w e i g h t of t h e 
a i r p l a n e , 

S 4a.163 Float attachment members. 
F o r t h e d e s i g n of float a t t a c h m e n t m e m ­
bers , i n c l u d i n g t h e m e m b e r s n e c e s s a r y 
to c o m p l e t e a r i g i d b r a c e t r u s s t h r o u g h 
t h e fuse lage , t h e m i n i m u m u l t i m a t e f a c ­
t o r of sa f e ty s h a l l be 1.85. F o r t h e r e ­
m a i n i n g s t r u c t u r a l m e m b e r s the m i n i ­
m u m u l t i m a t e f a c t o r of s a f e t y s h a l l be 
1.50. 

§ 4a.164 Landing with vertical reac­
tions (float seaplanes). T h e l i m i t l o a d 
f a c t o r s h a l ! be 4.33. a c t i n g v e r t i c a l l y , e x ­
c e p t t h a t i t n e e d n o t e x c e e d a v a l u e g i v e n 
b y t h e f o l l o w i n g f o r m u l a : 

71 = 3.0+0.133 W/S. 

T h e p r o p e l l e r a x i s (or e q u i v a l e n t r e f e r ­
e n c e l i n e ) s h a l l be a s s u m e d to be h o r i ­
z o n t a l , a n d t h e r e s u l t a n t w a t e r r e a c t i o n 
to be v e r t i c a l a n d p a s s i n g t h r o u g h t h e 
c e n t e r of g r a v i t y of t h e a i r p l a n e l e s s 
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floats a n d float b r a c i n g . T h e w e i g h t of 
t h e floats a n d f loat b r a c i n g m a y be d e ­
d u c t e d f r o m the gross w e i g h t of t h e a i r ­
p l a n e . 

§ 4a. 165 Safety factors. T h e m i n i ­
m u m f a c t o r s of s a f e t y s h a l l be t h e s a m e 
a s those spec i f ied i n § 4 a . l 6 3 . 

§ 4 a . l 6 6 Landing with side load (float 
seaplanes). T h e v e r t i c a l c o m p o n e n t of 
t h e l i m i t l o a d f a c t o r s h a l l be 4.0, to be 
a p p l i e d to .the gross w e i g h t of t h e a i r ­
p l a n e less f loats a n d float b r a c i n g . T h e 
p r o p e l l e r a x i s (or e q u i v a l e n t r e f e r e n c e 
l i n e ) s h a l l be a s s u m e d to be h o r i z o n t a l 
a n d t h e r e s u l t a n t w a t e r r e a c t i o n s h a l l be 
a s s u m e d to be i n t h e v e r t i c a l p l a n e w h i c h 
pas se s t h r o u g h t h e c e n t e r of g r a v i t y of 
t h e a i r p l a n e less floats a n d float b r a c i n g 
a n d is p e r p e n d i c u l a r to t h e p r o p e l l e r 
ax i s . T h e v e r t i c a l l o a d s h a l l be a p p l i e d 
t h r o u g h t h e k e e l or kee l s o f t h e float or 
f loats , a n d e v e n l y d i v i d e d b e t w e e n t h e 
floats w h e n t w i n floats a r e u s e d . A s ide 
l o a d e q u a l to o n e - f o u r t h of t h e v e r t i c a l 
l o a d s h a l l be a p p l i e d a l o n g a l i n e a p p r o x ­
i m a t e l y h a l f w a y b e t w e e n t h e b o t t o m of 
t h e k e e l a n d t h e l eve l of t h e w a t e r l i n e a t 
re s t . W h e n b u i l t - i n s t r u t s a r e used , 
c h e c k c a l c u l a t i o n s s h a l l be m a d e for t h e 
b u i l t - i n s t r u t s w i t h t h e s ide l o a d a t t h e 
l eve l of the w a t e r l i n e a t r e s t . W h e n t w i n 
floats a r e u s e d , t h e e n t i r e s ide l o a d s p e c i ­
f ied s h a l l be a p p l i e d to t h e float o n t h e 
s ide f r o m w h i c h t h e w a t e r r e a c t i o n o r i g ­
i n a t e s . T h e m i n i m u m u l t i m a t e f a c t o r of 
sa f e ty s h a l l be 1.50. 

BOAT SEAPLANES 

§ 4 a . l 6 7 Local bottom pressures—(a) 
Maximum local pressure. T h e m a x i ­
m u m va lue of the l i m i t l o c a l p r e s s u r e 
s h a l l be d e t e r m i n e d f r o m t h e fo l lowing 
e q u a t i o n : 

P M „ = 0.05IJ V*'-* ( 1 + 60^000 J 

where 
p = pressure, p o u n d s per squMH i n c h 

V s = s t a l l i n g speed, flaps d o w n , power on , i n 
mi les per h o u r . ( T o be ca l cu l a t ed 
o n t h e hasis o f w i n d t u n n e l da ta or 
flight tests o n previous a i rplanes . ) 

W = d e s i g n w e i g h t 

T h e m i n i m u m u l t i m a t e f a c t o r of s a f e t y 
s h a l l be 1.5. 

(b) Variation in local pressure. T h e 
l o c a l p r e s s u r e s to be a p p l i e d to t h e h u l l 
b o t t o m s h a l l v a r y i n a c c o r d a n c e w i t h F i g ­
u r e 4 a - l l . N o v a r i a t i o n f r o m k e e l to 
c h i n e ( b e a m w i s e ) s h a l l be a s s u m e d , e x ­
c e p t w h e n t h e c h i n e f l are I n d i c a t e s t h e 
a d v i s a b i l i t y of h i g h e r p r e s s u r e s of t h e 
c h i n e . 

( c ) Application of local pressure. T h e 
l o c a l p r e s s u r e d e t e r m i n e d f r o m g 4a,167 
( a ) a n d F i g u r e 4 a - l l s h a l l be a p p l i e d 
over a l o c a l a r e a i n s u c h a m a n n e r as to 
c a u s e t h e m a x i m u m l o c a l l o a d s i n t h e 
h u l l b o t t o m s t r u c t u r e . 

[ A m d t . 48, 6 F . R. 1836] 

14a. 168 Distributed bottom pres­
sures, ( a ) F o r t h e p u r p o s e of d e s i g n i n g 
f r a m e s , kee l s , a n d c h i n e s t r u c t u r e , t h e 
l i m i t p r e s s u r e s o b t a i n e d f r o m $ 4 a . 167 
( a ) a n d F i g u r e 4 a - l l s h a l l be r e d u c e d to 
o n e - h a l f t h e " l o c a l " v a l u e s a n d s i m u l ­
t a n e o u s l y a p p l i e d over t h e e n t i r e h u l l 
bo t tom. T h e l o a d s so o b t a i n e d s h a l l be 
c a r r i e d I n t o t h e s i d e - w a l l s t r u c t u r e of 
t h e h u l l p r o p e r , but n e e d n o t be t r a n s ­
m i t t e d i n a f o r e - a n d - a f t d i r e c t i o n a s 
s h e a r a n d b e n d i n g l o a d s . T h e m l n i -
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t m a ; . ; u l t i m a t e f a c t o r of s a f e t y s h a l l 
be 1.5. 

(b ) Unsymmetrical loading. E a c h 
floor m e m b e r o r f r a m e s h a l l be d e s i g n e d 
for a l o a d o n one s ide of t h e h u l l c e n t e r -

| l i n e e q u a l to t h e m o s t c r i t i c a l s y m ­
m e t r i c a l l o a d i n g , c o m b i n e d w i t h a l o a d 
on t h e o t h e r s ide of t h e h u l l c e n t e r l i n e 

I e q u a l to o n e - h a l f of t h e m o s t c r i t i c a l 
' s y m m e t r i c a l l o a d i n g . 

'• [ A m d t . 43, 6 P. E . 1836J 

: § 4a. 169 Step loading condition—(a) 
: Application of load. T h e r e s u l t a n t w a t e r 
I l o a d s h a l l be a p p l i e d v e r t i c a l l y i n t h e 
: p l a n e of s y m m e t r y so a s to p a s s t h r o u g h 
L t h e c e n t e r of g r a v i t y of t h e a i r p l a n e ( i n 
: fu l l l o a d c o n d i t i o n ) . 
t (b ) Acceleration. T h e l i m i t a c c e l e r a ­

t i o n s h a l l be 4.33. 
I ( c ) Hull shear and bending loads. T h e 

h u l l s h e a r a n d b e n d i n g l o a d s s h a l l be 
; c o m p u t e d f r o m t h e i n e r t i a l o a d s p r o -
: d u c e d b y the v e r t i c a l w a t e r l o a d . T o 
I a v o i d excess ive l o c a l s h e a r l oads a n d 

b e n d i n g m o m e n t s n e a r t h e p o i n t of w a t e r 
l o a d a p p l i c a t i o n , t h e w a t e r l o a d m a y be 

; d i s t r i b u t e d over tr ie h u l l b o t t o m , u s i n g 
p r e s s u r e s no t less t h a n t h o s e spec i f i ed i n 

i § 4 a . l 6 8 ( a ) . T h e m i n i m u m u l t i m a t e 
: f a c t o r of s a f e t y s h a l l be 1.5. 

[ A m d t . 48, 6 P. R . 1836] 

: S 4 a . l 7 0 Bow loading condition—(a) 
Application of load. T h e r e s u l t a n t w a t e r 
l o a d s h a l l be a p p l i e d i n t h e p l a n e of 
s y m m e t r y a t a p o i n t o n e - t e n t h of t h e 
d i s t a n c e f r o m t h e bow t o t h e s t ep a n d 
s h a l l be d i r e c t e d u p w a r d a n d r e a r w a r d 
a t a n a n g l e of 30 degrees f r o m t h e • v e r ­
t i c a l . 

> (b ) Magnitude of load. T h e m a g n i ­
t u d e of t h e l i m i t r e s u l t a n t w a t e r l o a d 
s h a l l be d e t e r m i n e d f r o m t h e fo l lowing 
e q u a t i o n : 

Pb-lAnsWe, 
where 

P i , = l o a d I n pounds , 
r i s = step l a n d i n g l o a d fac to r , 

W e = e f f e c t i v e w e i g h t w h i c h Is assumed 
equa l t o o n e - h a l f t h e design w e i g h t 
or t h e a i rp l ane . 

( c ) Hull shear and bending loads. T h e 
h u l l s h e a r a n d b e n d i n g loads s h a l l be d e ­
t e r m i n e d b y p r o p e r c o n s i d e r a t i o n of t h e 
i n e r t i a l o a d s w h i c h r e s i s t t h e l i n e a r a n d 
a n g u l a r a c c e l e r a t i o n s i n v o l v e d . T o a v o i d 
exces s ive l o c a l s h e a r l o a d s , t h e w a t e r r e ­
a c t i o n m a y be d i s t r i b u t e d over t n e h u l l 
bo t tom, U s i n g p r e s s u r e s n o t less t h a n 
t h o s e spec i f ied i n § 4 a . l 6 8 ( a ) . T h e 
m i n i m u m U l t i m a t e factor ' of s a f e t y s h a l l 
be 1.5. 

[ A m d t . 48, 5 F . R. 1836] 

§ 4a,171 Stern loading condition^ 
( a ) Application of load. T h e r e s u l t a n t 
w a t e r l o a d s h a l l be a p p l i e d v e r t i c a l l y i n 
t h e p l a n e of s y m m e t r y a n d s h a l l be 
d i s t r i b u t e d over t h e h u l l b o t t o m f r o m 
t h e s e c o n d s t ep f o r w a r d w i t h a n i n ­
t e n s i t y e q u a l to t h e p r e s s u r e s spec i f i ed 
i n | 4 a . l 6 8 ( a ) . 

(b ) Magnitude of load. T h e l i m i t 
r e s u l t a n t l o a d s h a l l e q u a l t h r e e - q u a r t e r s 
of t h e d e s i g n w e i g h t of t h e a i r p l a n e . 

( c ) Hull shear and bending loads. 
T h e h u l l s h e a r a n d b e n d i n g l o a d s s h a l l 
be d e t e r m i n e d b y a s s u m i n g t h e h u l l 
s t r u c t u r e to be s u p p o r t e d a t t h e w i n g 
a t t a c h m e n t fittings a n d n e g l e c t i n g i n ­
t e r n a l i n e r t i a l o a d s . T h i s c o n d i t i o n 
n e e d n o t be a p p l i e d to t h e f i t t ings or 

9 
to t h e p o r t i o n of t h e h u l l a h e a d of t h e 
r e a r a t t a c h m e n t f i t t ings . T h e m i n i m u m 
u l t i m a t e f a c t o r of s a f e t y s h a l l be 1.5. 

[ A m d t . 48, 5 P, R . 1836] 

§ 4 a . l 7 2 S i d e loading condition— 
( a ) Application of load. T h e r e s u l t a n t 
w a t e r l o a d s h a l l be a p p l i e d i n a v e r t i c s * 
p l a n e t h r o u g h t h e c e n t e r of g r a v i t y . 
T h e v e r t i c a l c o m p o n e n t s h a l l be a s ­
s u m e d to a c t i n t h e p l a n e of s y m m e t r y 
a n d t h e h o r i z o n t a l c o m p o n e n t a t a p o i n t 
h a l f w a y b e t w e e n t h e b o t t o m of t h e 
k e e l a n d t h e l o a d w a t e r l i n e a t d e s i g n 
w e i g h t (a t r e s t ) . 

(b ) Magnitude of load. T h e l i m i t 
v e r t i c a l c o m p o n e n t of a c c e l e r a t i o n s h a l l 
be 3.25 a n d t h e s ide c o m p o n e n t s h a l l be 
e q u a l to 15 p e r c e n t of t h e v e r t i c a l c o m ­
p o n e n t . 

( c ) Hull shear and bending loads. 
T h e h u l l s h e a r a n d b e n d i n g l o a d s s h a l l 
be d e t e r m i n e d b y p r o p e r c o n s i d e r a t i o n 
of t h e i n e r t i a l o a d s or b y i n t r o d u c i n g 
couples a t t h e w i n g a t t a c h m e n t po in t s . 
T o a v o i d excess ive l o c a l s h e a r l o a d s , t h e 
w a t e r r e a c t i o n m a y be d i s t r i b u t e d over 
t h e h u l l b o t t o m , u s i n g p r e s s u r e s n o t less 
t h a n those spec i f i ed i n S 4a.168 ( a ) . 
T h e m i n i m u m u l t i m a t e f a c t o r of s a f e t y 
s h a l l be 1.5. 

(Amdt, 48, 5 P. R . 1836] 

SEAPLANE FLOAT LOADS 

§ 4 a . l 7 3 Seaplane float loads. E a c h 
m a i n float of a float s e a p l a n e s h a l l be 
c a p a b l e of c a r r y i n g t h e f o l l o w i n g loads 
w h e n s u p p o r t e d a t t h e a t t a c h m e n t f i t ­
t i n g s as i n s t a l l e d on t h e a i r p l a n e . T h e 
m i n i m u m u l t i m a t e f a c t o r of sa f e ty s h a l l 
be 1.5. 

( a ) A l i m i t l o a d , a c t i n g u p w a r d , a p ­
p l i ed a t t h e bow e n d of t h e float a n d of 
m a g n i t u d e e q u a l to o n e - h a l f of t h a t p o r ­
t i o n of t h e a i r p l a n e gross w e i g h t n o r ­
m a l l y s u p p o r t e d b y t h e p a r t i c u l a r float. 

(b ) T h e - l imi t l o a d spec i f ied i n p a r a ­
g r a p h ( a ) of t h i s s e c t i o n , a c t i n g u p w a r d 
a t t h e s t e r n . 

( c ) A l i m i t l o a d , a c t i n g u p w a r d , a p ­
p l i e d a t t h e s tep a n d of m a g n i t u d e e q u a l 
to 1.33 t i m e s t h a t p o r t i o n of t h e a i r p l a n e 
gross w e i g h t n o r m a l l y s u p p o r t e d b y t h e 
p a r t i c u l a r float. 

[ A m i t . 5, 4 F . R . 1171] 

| 4a,174 Seaplane float bottom loads. 
M a i n s e a p l a n e float bo t toms s h a l l be 
d e s i g n e d to w i t h s t a n d t h e f o l l o w i n g 
l o a d s . T h e m i n i m u m u l t i m a t e f a c t o r of 
s a f e t y s h a l l be 1.5. 

( a ) A l i m i t l o a d of a t l eas t 5.33 p o u n d s 
p e r s q u a r e i n c h over t h a t p o r t i o n of t h e 
b o t t o m l y i n g b e t w e e n t h e first s tep a n d 
a s e c t i o n a t 25 p e r c e n t of t h e d i s t a n c e 
f r o m the step to the bow. 

(b) A l i m i t l o a d of a t l e a s t 2.67 p o u n d s 
p e r s q u a r e i n c h over t h a t p o r t i o n of t h e 
b o t t o m l y i n g b e t w e e n the s e c t i o n a t 25 
p e r c e n t of the d i s t a n c e f r o m t h e s t ep to 
t h e bow a n d a sec t ion a t 75 p e r c e n t of the 
d i s t a n c e f r o m t h e s t ep to t h e bow. 

( c ) A l i m i t l o a d of a t l e a s t 2.67 p o u n d s 
p e r s q u a r e i n c h over t h a t p o r t i o n of t h e 
b o t t o m l y i n g b e t w e e n t h e first a n d s e c ­
o n d steps . I f o n l y one s t ep i s u s e d , t h i s 
l o a d s h a l l e x t e n d over t h a t p o r t i o n of 
t h e b o t t o m l y i n g b e t w e e n t h e s t ep a n d 
a s e c t i o n a t 50 p e r c e n t o f , t h e d i s t a n c e 
f r o m the step to t h e s t e r n . 

W I N G - T I P FLOAT LOADS 

I 4a.175 Wing-tip float loads. W i n j r -
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tip f.oats and (licit- attachment, includ­
ing the v.inr structure, shall be analyzed 
for each of the following conditions, 
usintr a minimum ultimate factor of 
safety of 1.5: 

(r.) A v.mit load acting; vertically up 
at tho completely submerged center of 
buoyancy and equal to three times the 
completely submerged displacement. 

ib) A limit, load inclined upward at 
45 decrees to ibe rear and acting through 
the completely submerged center ot 
buoyancy and cental to three times the 
completely submerged displacement. 

( C J A limit load acting parallel to the 
water surface (laterally) applied at the 
center of area of the side view and equal 
to one and one-half times the completely 
submerged displacement. 

3 4a.l7G Wing structure. The primary 
wins structure shall incorporate suffi­
cient extra strength to insure that failure 
of wing-tip float attachment members 
occurs before the wing structure is 
damaged. 

M I S C E L L A N E O U S W A T E R L O A D S 

| 4a.177 Sea wing loads. Special rul­
ings shall be obtained from the Admin­
istrator for the strength requirements 
for sea wings. 

S P E C I A L L O A D I N G C O N D I T I O N S 

J 4a. 187 Engine torque. In the casa 
of engines having five or more cylinders 
the stresses due to the torque load shall 
be multiplied by a limit load factor of 
1.5, For 4-, 3-, and 2-cylinder engines 
the limit load factors shall be 2, 3, and 4, 
respectively. The torque acting on the 
airplane structure shall be computed for 
the take-off power desired and the pro­
peller speed corresponding thereto (see 
Ma.727). The engine mount and for­
ward portion of the. fuselage and nacelles 
shall be designed for this condition. The 
minimum ultimate factor of safety shall 
lie 1.5 unless higher factors are deetned 
necessary by the Administrator in order 
to make special provision for conditions 
such as vibration, stress concentration, 
and fatigue. 
[ A m r t t . s, 4 ]•'. It. 1171. as amended by Amdt. 
75, 5 F. B . 394GJ 

I 4a.188 High angle of attack and 
torque. The limit loads determined from 
§ 4a.187 shall be considered as acting 
simultaneously with 75 percent of the 
limit loads determined Jrom condition 
I (f 4a.7S). The engine mount, nacelles, 
and forward portion of the .fuselage 
(when a nose engine is installed) shall 
be designed for this condition. The 
minimum ultimate factor oi safety shall 
he 1.5. 

I 4a.189 Engine mounts, nacelles, etc. 
The engine mount.'), nacelles, and forward 
portion of the fuselage (when a nose 
engine is installed) shall be investigated 
for the limit loads determined from con­
dition I (see S§4a.79 and 4a.94) acting 
simultaneously with the limit loads due 
to the engine torque determined in ac­
cordance with ^ 4a.l87, except that the 
engine power and the propeller speed 
shall correspond to the design power 
<5 4a.38 <b)) or the output specified for 
climbing flight (see 5 4a.727), whichever 
is higher. The minimum ultimate factor 
of safety shall be 1.5. 
[Amdt. 5, i F . R. 1171 [ 

5 4a.133 Side toad uii eiKjum mount. 
The limit load factor for this condition 
shall be equal to one-third of the limit 
load factor for flight condition I 
(5 4a.7!)) but shall in no case be less than 
1.33, The engine mount and forward 
section of the fuselage and nacelles shall 
be analyzed for this condition, consider­
ing the limit load to be produced by in­
ertia forces. The minimum ultimate 
factor of safety shall be 1.5. 

§ 4a.191 Up load on engine mount. 
For engine mounts the-limit load in each 
member shall be a i h ' i i ! y asr.umed as 
50 percent of thi l in the level landing 
condition but of opposite sign. The 
minimum ultimate factor of safety will 
be 1.5. 

5 4a.192 Passenger loads. Passenger 
loads in the accelerated flight conditions 
shall be computed for a standard pas­
senger weight of 170 pounds and a mini­
mum ultimate factor of safety of 1.50 
shall be used, except that seats and 
berths need not be designed for the re­
duced weight gust conditions specified 
in 8 4a.94. This shall not exempt the 
primary structure from such gust condi­
tions. 

5 4a.l93 Safety belt loads. On all 
airplanes manufactured on or after Jan­
uary 1, 1051, structures, Including seats, 
berths, and their attachments, which 
carry safety belt loads shall be capable 
of withstanding the following ultimate 
accelerations assumed to act upon the 
occupants of the belt. 
U p w a r d • 3.0g 
Forward 8 Og 
Sideward 1. 6g 

( A m r i t . 4a- 1 i S F R. 231 

g 4a.194 Local loads. The primary 
structure shall be designed to withstand 
local loads caused by dead weights and 
control loads. Baggage compartments 
shall be designed to withstand loads cor­
responding to the maximum authorized 
capacity. The investigation of dead 
weight loads shall include a sufficient 
number of reduced weight gust conditions 
to insure that the most severe combina­
tions have been investigated. 

CHOSS R E F E H E N C E ; For standard weights, 
see S 4(1,771. 

§ 4a.195 Rigging loads. . Structures 
braced by wires (or tie-rods) shall be 
capable of developing an ultimate factor 
of safety ox 1.5 with respect to the limit 
loads due to rigging the wires to 20 per­
cent of their rated strength (strength of 
wire, not terminal), When the structure 
is such that ah wires cannot be simul­
taneously rigged to 20 percent of their 
rated loads, a rigging condition shall be 
assumed in which the average of the 
rigging loads, expressed in percent, equals 
20. (See also § 4a.2U.) The above con­
dition need not be superimposed on other 
loading conditions, but the Administrator 
may require additional investigation for 
residual rigging loads when such investi­
gation appears necessary. (See also 
i 4a.253.) 

5 4a.lC8 j4i'r loads on struts. External 
wing-brace struts which are at an angle 
of more than 45 degrees with the plane 
of symmetry and which have a cross-
sectional fineness ratio of more than 3 

st.Ail be a ;sumed to act as lifting ail* 
foils a n d shall be designed to carry the 
resultant transverse loads in combination 
with t h e specified axial loads. In com-
putins the limit loads the strut sections 
shall he assumed to have a normal force 
coiJBi-Jent equal t o 1.0 and the total air 
l o a d shah be based on the exposed area 
of the rtn.it. The chord components and 
vertical reactions of such air load and 
the l i l t contributed by the strut shall not 
be considered f n the analysts of the wing. 

M U L T I P L Y I N G F A C T O R S O P S A F E T Y 

§ 4a.207 General. In addition to the 
minimum factors of safety specified for 
each loading condition, the multiplying 
factors specified in Table 4a-7 and 
S§4a.208-4a.216 shall be incorporated 
in the structure.' The total factor of 
safety required for any structural com­
ponent or part equals the minimum fac­
tor of safety specified for the loading con­
dition in question multiplied by the fac­
tors of safety hereinafter specified, except 
that certain multiplying factors may be 
included in others, as indicated in Table 
4a-7. 

§ 4a.208 Fittings, A l l fittings in the 
primary structure shall incorporate the 
multiplying factor of safety specified in 
Table 4a-7. For this purpose fittings 
are defined as parts used to connect one 
primary member to another and shall 
include the bearing of those parts on the 
members thus connected. Continuous 
joints in metal plating and welded joints 
between primary structural members are 
not classified as fittings. (See also 
§S 4a.320, 4a.321J 

S 4a.209 Castings. All castings used 
in the primary structure shall incorpo­
rate a multiplying factor oE safety not 
less than that specified in Table 4a-7. 

§ 4a.210 Parallel double wires. When 
parallel double wires are used in wing 
lift trusses each wire shall incorporate 
a multiplying factor of safety not less 
than that specified In Table 4a-7, 

5 4a.211 Wires at small angles. Wire 
or tie-rod members of wing or tail sur­
face external bracing shall incorporate 
a multiplying factor of safety computed 
as follows: 

K—L!2R (except that K shall not be less 
than 1.0) 

where 
If— the additional factor. 
fl = the reaction resisted by the wire la ft 

direction norma! to the wing or tail 
surface plane, and 

£=the load required in the wire to halanct 
the reaction B. 

§ 4a.212 Double drag trusses. When­
ever double drag trussing is employed, 
all drag wires shall incorporate a mul­
tiplying factor of safety varying linearly 
from 3.0, when the ratio of overhang to 
root chord of overhang is 2.0 or greater, 
to 1.20 when such ratio is 1.0 or less, 
assuming an equal division of drag ioad 
between the two systems. 

§ 4a.213 Torque tubes used as hinges. 
When steel torque tubes are employed in 
direct bearing against strap-type hinges 
they shall incorporate a multiplying fac­
tor of safety at the hinge point not less 
than that specified in Table 4a-7. ( S e e 
also § 4a.448.) 

http://rtn.it
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§ 4a.214 Control surface hinges and 
control system joints. C o n t r o l s u r f a c e 
h i n g e s a n d c o n t r o l s y s t e m j o i n t s s u b ­
j e c t e d t o a n g u l a r m o t i o n , e x c e p t i n g b a l l 
o r r o l i e r b e a r i n g s a n d A r m y - N a v y s t a n d ­
a r d p a r t s used i n c a b l e c o n t r o l s y s t e m s , 
s h a l l i n c o r p o r a t e m u l t i p l y i n g f a c t o r s o f 
s a f e t y n o t less t h a n t h o s e s p e c i f i e d i n 
T a b l e 4 a - 7 w i t h r e s p e c t t o t h e u l t i m a t e 
b e a r i n g s t r e n g t h o f t h e s o f t e s t m a t e r i a l 
u s e d as a b e a r i n g . F o r b a l l o r r o l l e r 
b e a r i n g s a y i e l d f a c t o r o f s a f e t y o f 1.0 
w i t h r e s p e c t t o t h e m a n u f a c t u r e r ' s n o n -
E r i n e l l r a t i n g is c o n s i d e r e d s u f f i c i e n t t o 
p r o v i d e a n a d e q u a t e u l t i m a t e f a c t o r o f 
s a f e t y . 

§ 4 a . 2 1 5 Wire sizes. (See §5 4a.319, 
4a.322, 4a .335. ) 

§ 4a.216 Wing lift truss system. A l l 
s t r u c t u r p l m e m b e r s o f t h e w i n g l i f t t r u s s 
s y s t e m w h i c h t r a n s m i t d i r e c t l o a d s f r o m 
t h e l a n d i n g g : a r s h a l l , i n t h e l a n d i n g 
c o n d i t i o n s , i n c o r p o r a t e a m u l t i p l y i n g 
f a c t o r o f s a f e t y n o t less t h a n t h a t s p e c i ­
fied i n T a b l e 4 a - 7 . 
l A m d t . 5, 4 F. H . 1170) 

S U B P A R T . D — P R O O F O P S T R U C T U R E 

S O U R C E : 4.1.227 to 4a.299 contained In 
C i v i l Air Regulations, May 31, 1H38, as 
amended by Amendment 75, 5 F . E . 3946. ex­
cept as noted following sections affected. 

§ 4a .227 General. P r o o f o f c o m p l i ­
a n c e w i t h t h e l o a d i n g r e q u i r e m e n t s o u t ­
l i n e d i n S u b p a r t C s h a l l be m a d e i n a 
m a n n e r s a t i s f a c t o r y t o t h e A d m i n i s t r a t o r 
a n d m a y c o n s i s t o f s t r u c t u r a l a n a l y s e s , 
l o a d t e s t s , flight t e s t s , r e f e r e n c e s t o p r e ­
v i o u s l y a p p r o v e d s t r u c t u r e s , o r c o m b i n a ­
t i o n s o f t h e a b o v e . A n y c o n d i t i o n w h i c h 
c a n b e s h o w n t o be n o n c r i t i c a l n e e d n o t 
be f u r t h e r i n v e s t i g a t e d . 

§ 4a .228 Proof of structural analysis. 
( a ) S t r u c t u r a l a n a l y s e s w i l l be a c c e p t e d 
as c o m p l e t e p r o o f o f s t r e n g t h o n l y i n t h e 
case o f s t r u c t u r a l a r r a n g e m e n t s f o r 
w h i c h e x p e r i e n c e h a s s h o w n s u c h a n a l y ­
ses t o be r e l i a b l e . R e f e r e n c e s s h a l l be 
g i v e n f o r a l l m e t h o d s o f a n a l y s i s , f o r ­
m u l a s , t h e o r i e s , a n d m a t e r i a l p r o p e r t i e s 
w h i c h a r e n o t g e n e r a l l y a c c e p t e d as 
s t a n d a r d . T h e a c c e p t a b i l i t y o f a s t r u c ­
t u r a l a n a l y s i s w i l l d e p e n d t o s o m e e x t e n t 
o n t h e excess s t r e n g t h i n c o r p o r a t e d i n 
t h e s t r u c t u r e . 

(b> T h e s t r u c t u r a l a n a l y s i s s h a l l be 
b a s e d o n g u a r a n t e e d m i n i m u m m e c h a n i ­
c a l p r o p e r t i e s o f t h e m a t e r i a l s s p e c i f i e d 
o n t h e d r a w i n g s , e x c e p t i n cases w h e r e 
e x a c t m e c h a n i c a l p r o p e r t i e s o f t h e m a ­
t e r i a l s u sed a r e d e t e r m i n e d . 

( c ) T h e ef fec ts o f w e l d i n g , f o r m ( a c ­
t o r s , s t ress c o n c e n t r a t i o n s , d i s c o n t i n u ­
i t i e s , c u t o u t s , i n s t a b i l i t y , e n d f i x i t y o f 
c o l u m n s a n d v i b r a t i o n s h a l l be a c c o u n t e d 
f o r w h e n s u c h f a c t o r s a r e p r e s e n t t o s u c h 
a n e x t e n t as t o i n f l u e n c e t h e s t r e n g t h o f 
t h e s t r u c t u r e . 

§ 4a .229 Combined structural analy­
sis and tests. I n c e r t a i n cases i t w i l l be 
s a t i s i a c t o r y t o c o m b i n e s t r u c t u r a l a n a l y ­
sis p r o c e d u r e w i t h t h e r e s u l t s o f l o a d 
t e s t s o f p o r t i o n s o f t h e s t r u c t u r e n o t 
s u b j e c t t o a c c u r a t e a n a l y s i s . I n s u c h 
cases t e s t r e s u l t s s h a l l be r e d u c e d t o c o r ­
r e s p o n d t o t h e m e c h a n i c a l p r o p e r t i e s o f 
t h e ' m a t e r i a l s a c t u a i l y u s e d i n t h e a i r ­
p l a n e . W h e n a u n i t o t h e r t h a n t h e s p e ­
c i f i c o n e t e s t e d is i n c o r p o r a t e d i n t h e 
a i r p l a n e p r e s e n t e d f o r c e r t i f i c a t i o n , t e s t 
r e s u l t s s h a l l be r e d u c e d t o c o r r e s p o n d t o 

t h e m i n i m u m g u a r a n t e e d m e c h a n i c a l 
p r o p e r t i e s o f t h e m a t e r i a l s s p e c i f i e d o i l 
t h e d r a w i n g s , 

•3 4a .230 Load tests. P r o o f o f c o m ­
p l i a n c e w i t h s t r u c t u r a l l o a d i n g r e q u i r e ­
m e n t s b y m e a n s o f l o a d t e s t s o n l y is a c ­
c e p t a b l e : Provided. T h a t s t r e n g t h a n d 
p r o o f t e s t s isee 5 4a.43 ( h ) a n d ( i ) ) a r c 
c o n d u c t e d t o d e m o n s t r a t e c o m p l i a n c e 
W i t h SS 4 a . 6 1 , 4a .62 , r e s p e c t i v e l y : And 
further provided, T h a t t h e f o l l o w i n g 
p a r a g r a p h s o f t h i s s e c t i o n a r e c o m p l i e d 
w i t h : 

( a ) T h e t e s t s s h a l l be s u p p l e m e n t e d 
b y s p e c i a l t e s t s o r a n a l y s e s t o p r o v e c o m ­
p l i a n c e w i t h m u l t i p l y i n g f a c t o r o f s a f e t y 
r e q u i r e m e n t s . (See 4a .207 -4a .216 . ) 

<b) W h e n a u n i t o t h e r t h a n t h e spe ­
c i f i c o n e t e s t e d i ; i n c o r p o r a t e d i n t h e a i r ­
p l a n e p r e s e n t e d f o r c e r t i f i c a t i o n , t h e r e ­
s u l t s o f s t r e n g t h t e s t s s h a l l be r e d u c e d t o 
c o r r e s p o n d t o t h e m i n i m u m g u a r a n t e e d 
m e c h a n i c a l p r o p e r t i e s o f t h e m a t e r i a l s 
s p e c i f i e d o n t h e d r a w i n g s , u n l e s s t e s t 
l o a d s a r e c a r r i e d a t l e a s t 15 p e r c e n t b e ­
y o n d t h e r e q u i r e d v a l u e s . 

<c) T h e d e t e r m i n a t i o n o f t e s t l o a d s , 
t h e a p p a r a t u s used , a n d t h e m e t h o d s o f 
c o n d u c t i n g " t h e t e s t s s h a l l be s a t i s f a c t o r y 
t o t h e A d m i n i s t r a t o r . 

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

5 4a .231 Flight load tests. P r o o f o f 
s t r e n g t h b y m e a n s o f flight l o a d t e s t s 
w i l l n o t be a c c e p t e d u n l e s s t h e n e c e s s i t y 
t h e r e f o r is e s t a b l i s h e d a n d t h e t e s t m e t h ­
ods a r e p r o v e d s u i t a b l e t o t h e s a t i s f a c t i o n 
o f t h e A d m i n i s t r a t o r , 

5 4a.232 L o a d tests required. T h e 
f o l l o w i n g l o a d t e s t s a r e r e q u i r e d i n a l l 
cases a n d s h a l l be m a d e i n t h e p r e s e n c e 
o f a r e p r e s e n t a t i v e o f t h e A d m i n i s t r a t o r 
u n l e s s o t h e r w i s e d i r e c t e d b y t h e A d m i n ­
i s t r a t o r : 

( a ) S t r e n g t h t e s t s o f w i n g r i b s . (See 
§ 4a .248 . ) 

( b ) P r e s s u r e t e s t s o f f u e ! a n d o i l 
t a n k s . (See § 4a .608 . ) 

( c ) P r o o f t e s t s o f t a i l a n d c o n t r o l s u r ­
faces . (See 8 5 4a .263, 4a.264. > 

( d ) P r o o f a n d o p e r a t i n g i e s t s o f c o n ­
t r o l s y s t e m s . (See § S 4 a . 2 C 9 , 4a .271 . ) 

W I N G S 

§ 4a .237 Proof of wings. T h e s t r e n g t h 
o f s t r c s s e d - s k i n w i n g s s h a l l be s u b s t a n ­
t i a t e d b y l o a d tes t s (5 4a . 230) o r b y c o m ­
b i n e d s t r u c t u r a l a n a l y s i s a n d t e s t s 
(S 4 a . 2 2 9 ) , T h e t o r s i o n a l r i g i d i t y o f t h e 
w i n g s s h a l l be w i t h i n a r a n g e o f v a l u e s 
s a t i s f a c t o r y f o r t h e p r e v e n t i o n o f flutter. 
C o m p l i a n c e w i t h s u c h t o r s i o n a l r i g i d i t y 
r e q u i r e m e n t s h a l l be d e m o n s t r a t e d b y 
s t a t i c t e s t s o r o t h e r m e t h o d s a c c e p t a b l e 
t o t h e A d m i n i s t r a t o r . 

[Amdt. 93. 6 F . R. 1145| 

S 4a.238 Redundancies. W i n g c e l ­
l u l e s i n w h i c h t h e d i v i s i o n o f l o a d i n g b e ­
t w e e n l i f t t r u s se s a n d d r a g t r u s s e s i s i n ­
d e t e r m i n a t e s h a l l be a n a l y z e d e i t h e r b y 
a n a c c e p t a b l e m e t h o d f o r i n d e t e r m i n a t e 
s t r u c t u r e s o r b y m a k i n g a s s u m p t i o n s 
w h i c h r e s u l t i n c o n s e r v a t i v e d e s i g n l o a d s 
f o r a l l m e m b e r s . 

B E A M S 

§ 4a.239 Beams. T h e p o i n t s set f o r t h 
i n §§ 4a .240-4a .246 s h a l l be c o v e r e d i n 

t h e p r o o f o f s t r e n g t h o f w i n g b e a m s , i n 
a d d i t i o n t o a n y s p e c i a l t y p e s o f p o s s i b l e 
f a i l u r e p e c u l i a r t o t h e s t r u c t u r e . 

8 4a .240 Secondary bending. W h e n 
a x i a l l o a d s a r e p r e s e n t t h e r e q u i r e d m i n ­
i m u m u l t i m a t e f a c t o r o f s a f e t y s h a l l be 
i n t r o d u c e d b e f o r e t h e c o m p u t a t i o n o f t h e 
b e n d i n g m o m e n t s i n o r d e r t o i n s u r e t h a t 
t h e r e q u i r e d u l t i m a t e l o a d s c a n be s u p ­
p o r t e d b y t h e s t r u c t u r e . 

S 4a .241 Lateral buckling- T h e a b i l ­
i t y o f b e a m s t o r e s i s t l a t e r a l b u c k l i n g 
s h a l l be p r o v e d . ' 

5 4a.242 Webs. T h e s t r e n g t h o f 
s h e a r w e b s s h a l l be p r o v e d 

§ 4a.243 Axial load. W h e n a x i a l l o a d 
is p r e s e n t t e s t s a r e r e q u i r e d t o d e t e r m i n e 
t h e e f f e c t i v e " E I " i n t h e case o f t r u s s -
t y p e b e a m s a n d b e a m s h a v i n g u n c o n v e n ­
t i o n a l w e b c o n s t r u c t i o n . 

5 4a .244 Joint slippage in wood beams. 
W h e n a j o i n t i n a w o o d b e a m is d e s i g n e d 
t o t r a n s m i t b e n d i n f r o m o n e s e c t i o n o f 
t h e b e a m t o a n o t h e r o r t o t h e f u s e l a g e , 
t h e s t resses i n e a c h p a r t o f t h e s t r u c t u r e 
s h a l l be c a l c u l a t e d o n t h e a s s u m p t i o n 
t h a t t h e j o i n t i.s 100 p e r c e n t e f f i c i e n t ( e x ­
c e p t i n m i d - b a y f o r w h i c h see § 4a .334) 
a n d a l so u n d e r t h e a s s u m p t i o n t h a t t h e 
b e n d i n g m o m e n t , t r a n s m i t t e d b y t h e j o i n t 
is 75 p e r c e n t o f t h a t o b t a i n e d u n d e r t h e 
a s s u m p t i o n o f p e r f e c t c o n t i n u i t y . E a c h 
p a r t o f t h e s t r u c t u r e s h a l l be d e s i g n e d t o 
c a r r y t h e m o s t severe loads d e t e r m i n e d 
f r o m t h e a b o v e a s s u m p t i o n s , 

§ 4a.245 Bolt holes. I n c o m p u t i n g t h e 
a r e a , m o m e n t o f i n e r t i a , e tc . , o f w o o d 
b e a m s p i e r c e d b y b o l t s , t h e d i a m e t e r o f 
t h e b a i t h o l e s h a l l h- a s s u m e d t o be o n e -
s i x t e e n t h i n c h g r e a t e r t h a n t h e d i a m e t e r 
o f t h e b o l t . 

§ 4a .246 Box beams. I n c o m p u t i n g 
t h e a b i l i t y o f b o x b e a m s t o r e s i s t b e n d i n g 
l o a d s o n l y t h a t p o r t i o n o f t h e w e b w i t h 
i t s g r a i n p a r a l l e l t o t h e b e a m a x i s a n d 
o n e - h a l f o f t h a t p o r t i o n o f t h e w e b w i t h 

i t s g r a i n a t a n a n g l e o f 45 degrees t o t h e 
b e a m s h a l l be c o n s i d e r e d . T h e m o r e 
c o n s e r v a t i v e m e t h o d o f n e g l e c t i n g t h e 
w e b e n t i r e l y m a y be e m p l o y e d . 

DRAG TRUSSES 

5 4a.247 Drag trusses. D r a g s t r u t s 
s h a l l be a s s u m e d t o h a v e a n e n d f i x i t y 
c o e f f i c i e n t o f 1.0 e x c e p t i n cases o f u n ­
u s u a l l y r i g i d r e s t r a i n t , M n w h i c h a c o ­
e f f i c i e n t o f 1.5 m a y be used . 

R I B S 

§ 4a.248 Ribs. T h e s t r e n g t h o f r i b s 
s h a l l be p r o v e d b y t e s t s t o a t l e a s t 125 
p e r c e n t o f t h e u l t i m a t e l o a d s f o r t h e m o s t 
severe l o a d i n g c o n d i t i o n s , e x c e p t t h a t 
c o n s i d e r a t i o n w i l l be g i v e n t o s t r u c t u r a l 
a n a l y s e s i n c o n j u n c t i o n w i t h s u i t a b l e 
s p e c i m e n t e s t d a t a w h e n i t c a n be d e m o n ­
s t r a t e d t o t h e s a t i s f a c t i o n o f t h e A d m i n ­
i s t r a t o r t h a t i t i s i m p r a c t i c a l t o s i m u l a t e 
t h e a c t u a l l o a d i n g c o n d i t i o n s i n a s t a t i c 
t e s t . S u c h a n a l y s e s s h a l l , o n t h e bas i s o f 
g u a r a n t e e d m i n i m u m m a t e r i a ! p r o p e r ­
t i e s s h o w p r o o f o f s t r e n g t h a t 125 p e r ­
c e n t o f t h e r e q u i r e d u l t i m a t e l o a d s . T h e 
f o l l o w i n s p o i n t s s h a l l a l s o ' a p p l y i n p r o v ­
i n g t h e s t r e n g t h o f r i b s . 

5 4a .249 Load distribution. T h e l o a d 
s h a l l be s u i t a b l y d i s t r i b u t e d b e t w e e n u p ­
p e r a n d l o w e r w i n g s u r f a c e s u n l e s s a m o r e 
severe d i s t r i b u t i o n i s u sed . 

http://4a.207-4a.216
http://4a.240-4a.246
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5 4a.250 Ailerons and high-lift de­
vices. The effects of ailerons and high-
lift devices shall be properly accounted 
for. 

§ 4a.251 Rib tests. Rib tests shall 
simulate conditions in the airplane with-
respect to torsional rigidity of spars, fix­
ity conditions, lateral support, and at­
tachment to spars. 

C O V E R I N G 

§ 4a.252 Covering. Proof of strength 
o f fabric covering is not required' when 
standard grades of cloth and methods of 
attaching and doping are employed: Pro­
vided, however, That the Administrator 
may require special tests when it appears 
necessary to account for the effects of un­
usually high design air speeds or slip­
stream velocities, or similar factors. 
When metal covering is employed its 
ability to perform its structural func­
tion shall be demonstrated by tests o f 
typical panels or by other means accept-' 
able to the Administrator. In particu­
lar, compliance with 5 4a,62 requires dem­
onstration of the behavior of the cover­
ing under load in order to determine 
the effects of temporary deformations 
(wrinkles). 

NONPARALLEL WIRES 

g 4a.253 Nonparallel wires. When two 
or more wires are attached to a common 
point on tile wing, but are not parallel, 
proper allowance for redundancies and 
the efiects of rigging shall be made. 

T A I L AND CONTROL SURFACES 

5 4a.26S Proof of tail and control sur­
faces. Structural analyses of tail and 
control surfaces will be acc»>r*tca ns c o m ­
plete proof of compliance with ultimate 
load requirements only when the struc­
ture conforms with conventional types 
for which reliable analytical methods are 
available. Proof tests as defined in 
§ 4a,43 (i) are required to prove compli­
ance with yield load requirements, 

(a) Control surface tests shall include 
the horn or fitting to which the control 
system is attached. 

ib) In the analysis of control surfaces 
proper allowance shall be made for rig­
ging loads in brace wires in cases where 
the counter wives do not go slack before 
the ultimate load is reached. 

(o Analyses: or individual load tests 
shall he conducted to demonstrate 
compliance with the multiplying factor 
of safety requirements outlined in 
SS 4n.207-4a.2l6 for control surface 
hinges and brace wires. 

§ 4a.264 Vibrof ioii tests. The natural 
frequencies of vibration of the winps, 
fuselage, and control surfaces shall be 
within such ranges of values as are sat­
isfactory for llie prevention of flutter. 
Compliance with this requirement shall 
be demonstrated by vibration tests or 
other methods acceptable to the Admin-
istrat or. 
l A m c l t 9 8 , 6 F . E I U 5 ) 

C O N T R O L S Y S T E M S 

i 4a,269 Proof of control systems. 
Structural analyses of control systems 
will be accepted as complete proof of 
compliance with ultimate load require­
ments only when the structure conforms 
with conventional types for which reli­
able analytical methods are available. 

Proof tests as defined in 6 4a.43 (j) are 
required to prove compliance with yield 
load requirements. 

§ 4a.270 Controi system tests. In 
control system tests, the direction of test 
loads shall be such as to produce the 
most severe loading of the control sys­
tem structure. The tests shall include 
all fittings, pulleys, and brackets used to 
attach the control system to the primary 
structure. 

5 4a.271 Operation test. An operation 
test shall be conducted by operating the 
controls from the pilot's compariment 
with the entire system so loaded as to 
correspond to the minimum limit control 
force specified in item 3 of Table 4a-6 for 
the control system in question. In this 
test there shall be no jamming, excessive 
friction, or excessive deflection, 
( A m d t . 48, S F. H . 1B36] 

§ 4a.272 Control system joints. An­
alyses or individual load tests shall be 
conducted to demonstrate compliance 
with the multiplying factor of safety re­
quirements specified in §§ 4a.207 through 
4a.216 for control system joints sub­
jected to angular motion. 

L A N D I N G G E A R 

5 4a.277 Proof of landing gear. 
Structural analyses of landing gear will 
be accepted as complete proof of compli­
ance with load requirements only when 
the structure conforms with conventional 
types for which reliable analytical meth­
ods are available. Analyses moy be used 
to demonstrate compliance with the 
energy absorption requirements In cer­
tain cases. When such analyses are not 
applicable, dynamic tests shall be con­
ducted to demonstrate compliance with 
energy absorption requirements, 

J 4a,278 Energy absorption tests, 
When tests for energy absorption are re­
quired they shall b.i so conducted as to 
simulate the landing conditions for 
which energy absorption requirements 
are specified in § 4a.475, and test data 
shall be obtained from which the maxi­
mum acceleration developed at the cen­
ter of gravity of the airplane can be 
determined. When drop tests of wheels, 
tires, and shock absorbers are conducted 
in a combination differing from that em­
ployed on the airplane, proper allowance 
and corrections shall be made for the 
errors, thus introduced. 

H U L L S A N D F L O A T S 

I ia.283 Proof of hulls and floats. 
Structural analyses of hulls and auxiliary 
floats will be accepted as complete proof 
of compliance with load requirements 
only when-the structure conforms with 
conventional types for which reliable 
analytical methods are available. The 
.strength of the structure as a whole 
and its ability to distribute water loads 
from the bottom plating into the main 
structural members shall be demon­
strated. See Part 15 of this subchapter 
for the requirements for main floats. 

F U S E L A G E S A N D E N G I N E M O U N T S 

5 4a.289 Proof of fuselages and engine 
mounts. Structural analyses of fuselages 
and engine mounts will be accepted as 
complete proof of compliance with load 
requirements only when the structure 

conforms with conventional types for 
which reliable analytical methods are 
available. 

S 4a.290 Critical column loads. The 
end fixity coefficient used in determin­
ing critical column loads shall in no 
case exceed 2.0. A value of 1.0 shall be 
used for all members in the engine 
mount. In doubtful cases, tests are re­
quired to substantiate the degree of 
restraint assumed. 

5 4a.291 Baggage compartments. The 
ability of baggage compartments to sus­
tain the maximum authorized baggage 
loads under all required flight and land­
ing conditions shall be demonstrated. 

F I T T I N G S A N D P A R T S 

§ 4a.297 Proof of fittings and parts. 
Proof of strength of all fittings and Joints 
of the primary structure is required. 
Where applicable, structural analysis 
methods may be used. When such meth­
ods are inadequate, a load test is re­
quired. Compliance with the multiply­
ing factor of safety requirements for 
fittings (11 4a.207-4a.216) Shall be dem­
onstrated. 

5 4a.298 Fittings and attaching mem-
•bers. Since the system of forces which 
designs a fitting does not necessarily in­
clude the forces which design the attach-
in? members, ail the forces acting in all 
the specified conditions shall be con­
sidered for every fitting. The strength of 
each part of a built-up fitting shall be 
investigated and proper allowance shall 
be made for the effects of eccentric 
loading when initially present or when 
introduced by deflection of the structure 
under load. 

5 4a 299 Bolts. The allowable bearing 
load assumed for the threaded portion of 
a bolt shall not exceed 25 percent of the 
rated shear strength of the bolt. 

S U B P A R T E — D E T A I L D E S I G N A N D 
C O N S T R U C T I O N 

S O U R C E : H 4a.301 to 4a,513 c o n t a i n e d i n 
C i v i l Air K m m l a t l o n s . M n y 31. 1938, as 
flnUMicted liy Amendment 75, 5 F. H. 3546, 
exoupt us noted f j l i n v / i n ; ^ sections afTcetcd. 

S 4a.301 General. The primary struc­
ture and all mechanisms essential to the 
safe operation of llie airplane shall not 
incorporate design details which experi­
ence has shown to be unreliable or other­
wise unsatisfactory. The suitability of 
all design details shall be established to 
the satisfaction of the Administrator. 
Certain design features which have been 
found to be essential to the airworthiness 
Of an airplane are specified in this sub­
part and shall be observed. 

M A T E R I A L S . W O R K M A N S H I P , AND 
F A B R I C A T I O N M E T H O D S 

5 4a.302 Materials and icorkmansliip. 
The primary structure shall be made 
from materials which experience or con­
clusive tests have proved to be uniform 
in quality and strength and to be other­
wise suitable for airplane construction. 
Workmanship shall be of sufficiently 
high grade as to insure proper continued 
functioning of all parts, 

5 4a.303 Fabrication methods. The 
methods of fabrication employed in con­
structing the primary structure shall be 
such as to produce a uniformly sound 
structure which shall also be reliable 

http://4n.207-4a.2l6
http://4a.207-4a.216
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w i t h r e s p e c t t o m a i n t e n a n c e o f t n e o r i g i ­
n a l s t r e n g t h u n d e r r e a s o n a b l e s e r v i c e 
c o n d i t i o n s , 

§ 4a .304 Gluing. G l u i n g m a y be u s e d 
e x c e p t i n cases w h e r e i n f e r i o r j o i n t s 
m i g h t r e s u l t o r w h e r e p r o p e r p r o t e c t i o n 
f r o m m o i s t u r e c a n n o t be s h o w n . 

H a . 3 0 5 T o r e k welding. T o r c h w e l d ­
i n g o f p r i m a r y s t r u c t u r a l p a r t s m a y be 
u s e d o n l y f o r f e r r o u s m a t e r i a l s a n d f o r 
s u c h o t h e r m a t e r i a l s s h o w n t o be s u i t ­
a b l e t h e r e f o r . 

§ 4a.306 Electric welding. E l e c t r i c 
a r e , spo t , o r s e a m w e l d i n g m a y be u s e d i n 
t h e p r i m a r y s t r u c t u r e w h e n s p e c i f i c a l l y 
a p p r o v e d b y t h e A d m i n i s t r a t o r f o r t h e 
a p p l i c a t i o n i n v o l v e d . R e q u e s t s f o r a p ­
p r o v a l o f t h e use o f e l e c t r i c w e l d i n g s h r i l l 
be a c c o m p a n i e d b y i n f o r m a t i o n as t o t h e 
e x t e n t t o w h i c h s u c h w e l d i n g is t o be 
u sed , d r a w i n g s o f t h e p a r t s i n v o l v e d , 
a p p a r a t u s e m p l o y e d , g e n e r a l m e t h o d s o f 
c o n t r o l a n d i n s p e c t i o n , a n d r e f e r e n c e s 
t o t e s t d a t a s u b s t a n t i a t i n g t h e s t r e n g t h 
a n d s u i t a b i l i t y o f t h e w e l d s o b t a i n e d . 

§ 4a .307 Brazing and soldering. T h e 
use o f b r a z i n g a n d s o l d e r i n g i n j o i n i n g 
p a r t s o f t h e p r i m a r y s t r u c t u r e i s p r o ­
h i b i t e d e x c e p t t h a t b r a z i n g m a y be u s e d 
I n s p e c i a l cases w h e n t h e s u i t a b i l i t y o f 
t h e m e t h o d a n d a p p l i c a t i o n c a n be d e f i ­
n i t e l y e s t a b l i s h e d t o t h e s a t i s f a c t i o n o f 
t h e A d m i n i s t r a t o r 

5 4a,308 Protection. A l l m e m b e r s o f 
t h e p r i m a r y s t r u c t u r e s h a l l be s u i t a b l y 
p r o t e c t e d a g a i n s t d e t e r i o r a t i o n o r loss o f 
s t r e n g t h i n s e r v i c e d u e t o c o r r o s i o n , 
a b r a s i o n , v i b r a t i o n , o r o t h e r c auses. T h i s 
a p p l i e s p a r t i c u l a r l y t o d e s i g n d e t a i l s a n d 
s m a l l p a r t s . I n s e a p l a n e s s p e c i a l p r e ­
c a u t i o n s s h a l l be t a k e n a g a i n s t c o r r o s i o n 
f r o m s a l t w a t e r , p a r t i c u l a r l y w h e r e p a r t s 
m a d e f r o m d i f f e r e n t m e t a l s a r e i n c lose 
p r o x i m i t y . A l l e x p o s e d w o o d s t r u c t u r a l 
m e m b e r s s h a l l be g i v e n a t l e a s t t w o p r o ­
t e c t i v e c o a t i n g s o f v a r n i s h o r a p p r o v e d 
e q u i v a l e n t , B u i l t - u p b o x s p a r s a n d s i m ­
i l a r S t r u c t u r e s s h a l l be p r o t e c t e d o n t h e 
i n t e r i o r b y a t l e a s t o n e c o a t o f v a r n i s h 
o r a p p r o v e d e q u i v a l e n t a n d a d e q u a t e 
p r o v i s i o n s f o r d r a i n a g e s h a l l be m a d e . 
D u e c a r e s h a l l be t a k e n t o p r e v e n t c o a t ­
i n g o f t h e g l u i n g s u r f a c e s . 

§ 4a.309 Inspection. I n s p e c t i o n o p e n ­
i n g s o f a d e q u a t e size s h a l l be p r o v i d e d 
f o r s u c h v i t a l p a r t s o f t h e a i r c r a f t as r e ­
q u i r e p e r i o d i c i n s p e c t i o n . 

J O I N T S , F I T T I N C S , A N D C O N N E C T I N G P A R T S 

§ 4a.312 Joints, fittings, and connect­
ing parts. I n e a c h j o i i f t o f t h e p r i m a r y 
s t r u c t u r e t h e d e s i g n d e t a i l s s h a l l be s u c h 
as t o m i n i m i z e t h e p o s s i b i l i t y o f l o o s e n ­
i n g o f t h e j o i n t i n s e r v i c e , p r o g r e s s i v e 
f a i l u r e d u e t o s t ress c o n c e n t r a t i o n , a n d 
d a m a g e c a u s e d b y n o r m a l s e r v i c i n g a n d 
field o p e r a t i o n s . 

CROSS REFERENCE; For m u l t i p l y i n g factors 
of safety r e q u i r e d , see S 4ii.208. 

§ 4 a . 3 l 3 Bolts, pins, and screws. A l l 
b o l t s a n d s c r e w s i n t h e s t r u c t u r e s h a l l be 
o f u n i f o r m m a t e r i a l o f h i g h q u a l i t y a n d 
o f f i r s t - c l a s s w o r k m a n s h i p . M a c h i n e 
s c r e w s s h a l l n o t bo u s e d i n t h e p r i m a r y 
s t r u c t u r e u n l e s s s p e c i f i c a l l y a p p r o v e d 
f o r s u c h use b y t h e A d m i n i s t r a t o r . T h e 
use o f a n a p p r o v e d l o c k i n g d e v i c e o r 
m e t h o d is r e q u i r e d f o r a l l b o l t s , p i n s , a n d 
s c r e w s . 

5 4a .314 Wood screws. T h e use o f 
w o o d s c r e w s i n t h e p r i m a r y s t r u c t u r e i s 
p r o h i b i t e d e x c e p t i n s p e c i a l cases w h e n 
t h e s u i t a b i l i t y o f t h e p a r t i c u l a r a p p l i c a ­
t i o n is p r o v e d t o t h e s a t i s f a c t i o n o f t h e 
A d m i n i s t r a t o r . 

§ 4a.315 Eyebolts. S p e c i a l e y e b o l t s 
a n d s i m i l a r b o l t s s h a l l h a v e a f i l l e t b e ­
t w e e n t h e h e a d a n d t h e s h a n k o f a t l e a s t 
o n e - f o u r t h t h e d i a m e t e r o f t h e b o l t w h e n 
u s e d i n c o n t r o l s u r f a c e s o r at. o t h e r l o c a ­
t i o n s w h e r e t h e y m i g h t be s u b j e c t e d t o 
b e n d i n g o r v i b r a t i o n . 

5 4a .316 Castings. C a s t i n g s u s e d i n 
t h e p r i m a r y s t r u c t u r e s h a l l i n c o r p o r a t e 
t h e m u l t i p l y i n g f a c t o r o f s a f e t y s p e c i f i e d 
i n S 4a.209 a n d s h a l l ha o f s u c h m a t e r i a l 
a n d d e s i g n as t o i n s u r e t h e m a x i m u m 
d e g r e e o f r e l i a b i l i t y a n d f r e e d o m f r o m 
defec t s . T h e A d m i n i s t r a t o r h a s t h e r i g h t 
t o p r o h i b i t t h e use o f c a s t i n g s w h e r e s u c h 
use i s d e e m e d t o he u n a i r w o r t h y . 

[CAR, M a y 31 , 1038, as amended by A m d t . 75, 
6 F . R, 3946) 

T I E - R O D S A N D W I R E S 

5 4a.319 Tie-rods and wires. T h e 
m i n i m u m size o f t i e - r n r ] w h i c h m a y be 

u s e d I n p r i m a r y s t r u c t u r e i s N o , 6 - 4 0 . 
T h e c o r r e s p o n d i n g m i n i m u m a l l o w a b l e 
s ize o f s i n g l e - s t r a n d h a r d w i r e i s N o . 13 
( 0 . 0 7 2 - i n c h d i a m e t e r ) . 

5 4a .320 Wire terminals. T h e a s s u m e d 
t e r m i n a l e f f i c i e n c y o f s i n g l e - s t r a n d h a r d 
w i r e s h a l l n o t be g r e a t e r t h a n 85 p e r ­
c e n t . 

§ 4a .321 Wire anchorages. A fitting 
a t t a c h e d t o a w i r e o r c a b l e u p t o a n d i n ­
c l u d i n g t h e 3 , 4 0 0 - p o u n d size s h a l l h a v e 
a t l e a s t t h e r a t e d s t r e n g t h o f t h e w i r e o r 
c a b l e , a n d t h e m u l t i p l y i n g f a c t o r o f 
s a f e t y f o r f i t t i n g " ( I 4a .208) i s n o t r e ­
q u i r e d i n s u c h cases. I n t h e case o f f i t ­
t i n g s t o w h i c h s e v e r a l t i e - r o d s o r w i r e s 
a r e a t t a c h e d , t h i s r e q u i r e m e n t a p p l i e s 
s e p a r a t e l y t o e a c h p o r t i o n o f t h e fitting t o 
w h i c h a t i e - r o d o r w i r e i s a t t a c h e d , b u t 
does n o t r e q u i r e s i m u l t a n e o u s a p p l i c a t i o n 
o f r a t e d w i r e l o a d s . T h e e n d c o n n e c t i o n s 
o f b r a c e w i r e s s h a l l be s u c h as t o m i n i ­
m i z e r e s t r a i n t a g a i n s t b e n d i n g o r v i b r a ­
t i o n . 

5 4a,322 Counter wire sizes. (See a lso 
S I 4 a . 2 1 l , 4a ,212 . ) I n a w i r e - b r a c e d 
s t r u c t u r e t h e w i r e sizes s h a l l be s u c h 
t h a t a n y w i r e c a n be r i g g e d t o a t l e a s t 10 
p e r c e n t o f i t s r a t e d s t r e n g t h w i t h o u t 
c a u s i n g a n y o t h e r w i r e t o be l o a d e d t o 
m o r e t h a n 20 p e r c e n t o f i t s r a t e d 
S t r e n g t h . A s u s e d h e r e " r a t e d s t r e n g t h " 
r e f e r s t o t h e w i r e p r o p e r , n o t t h e t e r ­
m i n a l . 

F L U T T E R P R E V E N T I O N 

§ 4a,326 General flutter prevention 
measures. W h e n h e d e e m s i t n e c e s s a r y 
i n t h e i n t e r e s t o f s a f e t y , t h e A d m i n i s ­
t r a t o r m a y r e q u i r e s p e c i a l p r o v i s i o n s 
a g a i n s t flutter. F o r s p e c i f i c r e q u i r e m e n t s 
see 55 4a .264, 4a .336 ,4a ,449 , 4 a . 4 5 0 , 4 a . 4 5 1 , 
4a.452, 4a.465, 4a ,466 a n d 4a.680. 

[ A m d t , 75, 5 F. B . 3946, aa amended by a m d t . 
04^2, 3 F . R. 13999| 

D E T A I L D E S I G N O F W I N G S 

§ 4a .329 External bracing. W h e n 
s t r e a m l i n e w i r e s a r e u s e d f o r e x t e r n a l 
l i f t b r a c i n g t h e y s h a l l be d o u b l e u n l e s s 
t h e d e s i g n c o m p l i e s w i t h t h e l i f t - w i r e - c u t 
c o n d i t i o n s p e c i f i e d i n 5 4a .95. (See a lso 

3 4a .210 . ) 

§ 4a .330 Wire-braced monoplanes. I f 
m o n o p l a n e w i n g s a r e E x t e r n a l l y b r a c e d 
b y w i r e s o n l y , t h e r i g h t a n d l e f t s ides o f 
t h e b r a c i n g s h a l l be i n d e p e n d e n t o f e a c h 
o t h e r so t h a t a n u n s y m m e t r i c a l l o a d f r o m 
o n e s i de w i l l n o t be c a r r i e d t h r o u g h t h e 
o p p o s i t e w i r e s b e f o r e b e i n g c o u n t e r a c t e d , 
u n l e s s t h e d e s i g n c o m p l i e s w i t h t h e f o l ­
l o w i n g c o n d i t i o n s : 

( a ) T h e m i n i m u m t r u e a n g l e b e t w e e n 
a n y e x t e r n a l b r a c e w i r e a n d a s p a r i s 14 
degrees . 

( b ) T h e c o u n t e r ( l a n d i n g ) w i r e s a r e 
d e s i g n e d t o r e m a i n i n t e n s i o n a t l e a s t u p 
t o t h e l i m i t l o a d . 

( c ) T h e l a n d i n g a n d flying w i r e s a r e 
d o u b l e . 

§ 4a .331 Lift trusses. M u l t i p l e - s t r a n d 
c a b l e s h a l l n o t be u s e d i n l i f t t r u s se s . 

§ 4a.332 Jury struts. W h e n c l a m p s 
a r e u s e d f o r a t t a c h m e n t o f j u r y s t r u t s 
t o l i f t s t r u t s , t h o d e s i g n s h a l l be s u c h as 
t o p r e v e n t m i s a l i g n m e n t o r l o c a l c r u s h ­
i n g ©f t h e l i f t s t r u t . 

S 4a.333 Wing beams. P r o v i s i o n s s h a l l 
be m a d e t o r e i n f o r c e w i n g b e a m s a g a i n s t 
t o r s i o n a l f a i l u r e , e s p e c i a l l y a t t h e p o i n t 
o f a t t a c h m e n t o f l i f t s t r u t s , b r a c e w i r e s , 
a n d a i l e r o n h i n g e b r a c k e t s . 

§ ' 4 a . 3 3 4 Wing beam joints. J o i n t s i n 
m e t a l b e a m s ( e x c e p t p i n n e d j o i n t s ) a n d 
j o i n t s i n m i d - b a y s o f w o o d b e a m s s h a l l 
m a i n t a i n 100 p e r c e n t e f f i c i e n c y o f t h e 
b e a m w i t h r e s p e c t t o b e n d i n g , shea r , a n d 
t o r s i o n . 

§ 4a.335 Drag truss, ( a ) F a b r i c - c o v ­
e r e d w i n g s t r u c t u r e s h a v i n g a c a n t i l e v e r 
l e n g t h o f o v e r h a n g s u c h t h a t t h e r a t i o 
o f s p a n o f o v e r h a n g t o c h o r d a t r o o t o f 
o v e r h a n g is g r e a t e r t h a n 1.75 s h a l l h a v e 
a d o u b l e s y s t e m o f i n t e r n a l d r a g t r u s s i n g 
s p a c e d as f a r a p a r t as pos s ib l e , o r o t h e r 
m e a n s o f p r o v i d i n g e q u i v a l e n t t o r s i o n a l 
s t i f fness . I n t h e f o r m e r case c o u n t e r 
w i r e s s h a l l be o f t h e s a m e size as t h e d r a g 
w i r e s . (See a l so S 4a .212. ) 

( b ) M u l t i p l e - s t r a n d c a b l e s h a l l n o t be 
u s e d i n d r a g t ru s se s u n l e s s s u c h use i s 
s u b s t a n t i a t e d t o t h e s a t i s f a c t i o n o f t h e 
A d m i n i s t r a t o r . 

§ 4a,3S6 Aileron and flap attachments. 
A i l e r o n a n d flap a t t a c h m e n t r i b s o r 
b r a c k e t s s h a l l be r i g i d l y c o n s t r u c t e d a n d 
firmly a t t a c h e d t o t h e m a i n w h i g s t r u c ­
t u r e i n o r d e r t o r e d u c e w i n g flutter t e n ­
d e n c i e s . 

§ 4a.337 Internally-braced biplanes. 
I n t e r n a l l y b r a c e d b i p l a n e s s h a l l be p r o ­
v i d e d w i t h N o r I s t r u t s t o e q u a l i z e d e ­
f e c t i o n s , a n d t h e e f fec t o f s u c h s t r u t s 
s h a l l be c o n s i d e r e d i n t h e s t ress a n a l y s i s . 

§ 4a .338 Fabric covering. F a b r i c c o v ­
e r i n g s h a l l c o m p l y w i t h t h e r e q u i r e m e n t s 
o f 8 4a.302 a n d s h a l l be a t t a c h e d I n a 
m a n n e r w h i c h w i l l d e v e l o p t h e n e c e s s a r y 
s t r e n g t h , w i t h d u e c o n s i d e r a t i o n f o r s l i p ­
s t r e a m effects . (See § 4a.252.) 

§ 4a.339 Metal-covered wings. T h e 
d e t a i l d e s i g n o f s u c h w i n g s s h a l l i n c o r ­
p o r a t e s u i t a b l e p r o v i s i o n a s a i n s t b u c k l i n g 
o r w r i n k l i n g o f m e t a l c o v e r i n g as s p e c i ­
fied i n SS 4a.62, 4a.252. 

D E T A I L D E S I G N O F T A I L A N D C O N T K O L 

S U R F A C E S 

§ 4a,445 Installation, M o v a b l e t a i l 1 
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s u r f a c e s s h a l l be so I n s t a l l e d t h a t t h e r e i s 
n o i n t e r f e r e n c e b e t w e e n t h e surfaces , or 
t h e i r b r a c i n g w h e n a n y one i s h e l d i n i t s 
e x t r e m e p o s i t i o n a n d a n y o t h e r is o p e r ­
a t e d t h r o u g h i ts f u l l a n g u l a r m o v e m e n t . 

§ 4a.446 S t o p s . W h e n a n a d j u s t a b l e 
s t a b i l i z e r is, u s e d , s tops s h a l l be p r o v i d e d 
a t t h e s tab i l i z er to l i m i t i ts m o v e m e n t , i n 
t h e e v e n t of fa t lure of t h e a d j u s t i n g 
m e c h a n i s m , to a r a n g e e q u a l to t h e m a x ­
i m u m r e q u i r e d to b a l a n c e t h e a i r p l a n e . 

(CAE, M a y 81. 1938, aa amended by A m d t . 
Ot-2, » P. E , 13SWJ 

14a ,447 Elevator trailing edge tab 
systems. E l e v a t o r t r a i l i n g edge tab s y s ­
t e m s s h a l l be e q u i p p e d w i t h s tops w h i c h 
limit t h e t a b t r a v e l to v a l u e s n o t i n excess 
of t t o s e p r o v i d e d ior i n t h e s t r u c t u r a l 
r e p o r t . T h i s r a n g e of t a b movement 
shall b e soAcieot to balance the airplane 
u n d e r the ctmntions specified I n } 4a.«77. 

[Amtft. 8, * F . R. 1170) 

£ 4&.44S Hinges, ( a ) H i n g e s of t h e 
s t r a p t y p e bearing: d i r e c t l y o n t o r q u e 
tubes axe p e r m i s s i b l e o n l y i n t h e c a s e of 
s t ee l t o r q u e tubes w h i c h h a v e a m u l t i p l y ­
i n g f a c t o / o f s a f e t y as speci f ied i n 
8 4a.213. In o t h e r c a s e s s leeves of s u i t ­
ab le m a t e r i a l s h a l l be p r o v i d e d for b e a r ­
i n g s u r f a c e s . 

(&> C l e v i s p i n s m a y be u s e d a s hinge 
p i n s p r o v i d e d t h a t t h e y a r e m a d e o f ma­
teria.} c o n f o r m i n g w i t h , o r t h e e q u i v a l e n t 
of, SAB S p e c i f i c a t i o n 2330. 

i *a,449 Slemtots. When separate 
elevators are used they s h s l ! be r i g i d l y 
interconnected. 

S 4a.450 Dynamic and static balance. 
A l l c o n t r o l s u r f a c e s s h a l l b e d y n a m i c a l l y 
a n d s t a t i c a l l y b a l a n c e d to t h e degree 
n e c e s s a r y to p r e v e n t flutter a t a l l speeds 
u p to t h e d e s i g n gHdfng speed. 

r A B M l t 5, 4 P. K . 11711 

5 4a.451 Wing flaps. R a p s s h a l l be 
so I n s t a l l e d a s n o t t o i n d u c e flutter or, 
a p p r e c i a b l e buffet ing. 

§ 4a.452 Tabs. T h e i n s t a l l a t i o n of 
Mm and balancing tabs shall be s u c h a s 
to prevent t h e development of a n y free 
m o t i o n of the tab. When trailing edge 
t a b * are used to assist i n moving t h e m a i n 
surface (balancing tabs!, the; areas and 
reiatfve movements s h a l l be so p r o p o r ­
tioned t h a t the main surface Is n o t o v e r ­
b a l a n c e d a t a n y t ime , 

JAmrft. b, * F . B , 1171} 

D E T A I L D E S I G N OF C O N T R O L S Y S T E M S 

i 4a_45& Installation. All c o n t r o l sys­
tems and opera (Jhg devices shall be so 
d e s i g n e d a n d installed a s to provide rea­
sonable ease of operation by the crew and 
so as to preclude tbe probability of inad­
v e r t e n t o p e r a t i o n , jamming, chafing, in­
terference by c a r g o , passengers, or loose 
o b j e c t s , a n d the slapping of cables 
a g a i n s t p a r t s of t h e a i r p l a n e . A l l pal-
leys s h a l l be p r o v i d e d w i t h s a t i s f a c t o r y 
g u a r d s . 

[Amdt . 58, s p. H. snoot 

$4)8-469 Stops. All c o n t r o l s y s t e m s 
sha f t be p r o v i d e d w i t h s tops w h i c h pos­
i t i v e l y l i m i t the r a n g e o f m o t i o n of t h e 
control surfaces. Stops shall be c a p a b l e 
of withstanding the loads corresponding 
to t h e design conditions for the control 

system. 
5 4a.461 Joints. Bolts w i th , castellated 

n u t s s a f e t l e d w i t h cotter pins or w i t h an 
a p p r o v e d t y p e of s e l f - l o c k i n g n u t s h a l l 
be used throughout the control s y s t e m , 
except that the use of clevis pins in 
standard cable ends, thimbles, and 
shackles is satisfactory for light 
airplanes. 
[ C A R , M a y 31 , 1938, ae amended b y A m d t , 
0*-J, 8 T. B . 13999 J 

§ 4a.463 Welds. Welds shall not be 
employed i n control s y s t e m s to carry 
t e n s i o n w i t h o u t r e i n f o r c e m e n t from 
r i v e t s o r bo l t s . 

S 4a.46S Flap controls. T h e flap o p e r ­
a t i n g mechanism shall be such as to p r e ­
vent sudden, Inadvertent, or automatfc 
opening of the ftap at speeds above the 
design speed for tine extended n a p con­
ditions, The time required to fully e x ­
t e n d o r r e t r a c t flaps s h a l l n o t be less than 
15 s e c o n d s , un le s s it c a n be d e m o n s t r a t e d 
to t h e satisfaction of the Administrator 
that t h e operation o f the flaps i n a l esser 
t i m e does not result i n unsatisfactory 
flight characteristics. M e a n s shaft be 
provided to retain flaps I n their fully r e ­
t r a c t e d position and to i n d i c a t e s u c h 
position to the pilot. 

§ 4 8 . 4 6 4 - T Flap controls. <a> Per 
transport category airplanes, the flap 
c o n t r o l s h a l l provide m e a n s for b r i n g i n g 
the flaps from any position within the 
operating range to any one of three po­
sitions, designated as landing, approach, 
a n d take-off positions, or to the fully r e ­
tracted position, by placing the primary 
flap control in a single setting m a r k e d as 
corresponding to each such flap position, 
the flaps thereupon moving directly t o 
tbe desired position without requiring 
further attention. I f any extension of 
the flaps beyond tbe landing position is 
possible , t h e flap control shall be clearly 
marked to identify s u c h r a n g e of 
extension. 

<b) The f a n d f n g position, approach 
pos i t ion , a n d take-off position, o r any erf 
t h e m , m a y be made variable with alti­
t u d e or w e i g h t by, means of a s e c o n d a r y 
flap c o n t r o l prosfded for that p u r p o s e . 
S u c h a s e c o n d a r y c o n t r o l , i f p r o v i d e d , 
shall operate independently of t h e pri­
mary control and in such manner that 
when it has been adjusted (for f-o effect 
of weight o r altitude), the necessary flap 
position can thereafter be obtained by 
placing the primary flap control I n tho 
desired position. The secondary contra 
shall be so designed and marked as to 
be r e a d i l y operable, by tbe crew. 

( c ) The rate of flap retraction shall be 
such a s to permit compliance with 
4 a . 7 5 2 - T . 

[ A m d t . 04 4, 7 P. E . 9 » 4 | 

5 4a.165 Tab controls, (a) T a b con­
t r o l s s h a l l be irreversible a n d n o n f l e x -
ible, u n l e s s the tab i s statically balanced 
about i t s h i n g e l i n e . P r o p e r precautions 
shall be taken against the possibility of 
inadvertent or abrupt tab operation and 
operation in the wrong direction. 

<b> When adjustable elevator tabs are 
u s e d for the p u r p o s e of t r i m m i n g t h e 
airplane, a tab position indicator s h a l l 
be installed, and m e a n s shaft be provided 
for indicating to the p i l o t a r a n g e of 
adjustment suitable for safe take-off and 
t h e directions of m o t i o n of the control 

for n o s e - u p a n d n o s e - d o w n m o t i o n s of 
t h e a i r p l a n e . 

f *a.4W Spring devices. T h e u s e of 
s p r i n g s fn t h e c o n t r o l s y s t e m e i t h e r a s 
a r e t u r n m e c h a n i s m or a s a n a u x i l i a r y 
m e c h a n i s m for a s s i s t i n g t h e p i lo t ( b u n -
gee d e v i c e ) i s p r o h i b i t e d e x c e p t u n d e r 
t h e f o l l o w i n g c o n d i t i o n s : 

( a ) T h e a i r p l a n e s h a l l be s a t i s f a c t o ­
r i l y m a n e u v e r a b l e a n d c o n t r o l l a b l e a n d 
f r e e f r o m flutter u n d e r a l l c o n d i t i o n s 
w i t h a n d w i t h o u t t h e u s e of t h e s p r i n g 
dev ice . 

(b ) I n a l l c a s e s t h e s p r i n g m e c h a n i s m 
s h a l l be of a t y p e a n d d e s i g n s a t i s f a c t o r y 
to t h e A d m i n i s t r a t o r . 

( c ) R u b b e r c o r d s h a l l c o t be u s e d for 
t h i s p u r p o s e . 

8 4a.467 SiTiffle-cabte c o n t r o l s . S i n g l e -
c a b l e c o n t r o l s a r e p r o h i b i t e d e x c e p t I n 
s p e c i a l ca se s i n w h i c h t h e i r use c a n be 
p r o v e d to be s a t i s f a c t o r y . 

i 4a.46B Control system lacks. W h e n 
a dev ice i s p r o v i d e d for l o c k i n g a c o n t r o l 
s u r f a c e w h i l e t h e a i r c r a f t i s o n t h e 
g r o u n d o r w a t e r , c o m p l i a n c e w i t h t h e 
f o l l o w i n g r e q u i r e m e n t s s h a l l be s h o w n . 

(a) T h e l o c k i n g dev ice s h a l l be so i n ­
s t a l l e d as to pos i t ive ly p r e v e n t t a x y i n g 
t h e a i r c r a f t f a s t e r t h a n 20 m i l e s per 
h o u r , e i t h e r i n t e n t i o n a l l y or i n a d v e r t ­
ent ly , w h i l e t h e l o c k i s engaged . 

fb) M e a n s s h a l l be p r o v i d e d to p r e ­
c l u d e t h e poss ib i l i ty of t h e lock b e c o m i n g 
e n g a g e d d u r i n g flights, 

i 4 a . 4 6 9 - T Trim controls. F o r 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 , t h e t r i m m i n g 
dev ices s h a l l be c a p a b l e of c o n t i n u e d 
n o r m a l o p e r a t i o n i n sp i te of t h e f a i l u r e 
of a n y one c o n n e c t i n g o r t r a n s m i t t i n g 
e l e m e n t i n t h e p r i m a r y c o n t r o l s y s t e m . 
T r i m c o n t r o l s s h a l l o p e r a t e i n the p l a n e 
a n d w i t h t h e s ense of t h e m o t i o n of the 
a i r p l a n e w h i c h t h e i r o p e r a t i o n i s i n ­
t e n d e d to p r o d u c e . 

[ A m d t , 04-5, 7 F . B , 984] 

D E T A I L D E S I G N OF L A N D I N G G E A R 

5 4a,475 Shock absorption. All l a n d ­
i n g gear ( i r l e l u d i n g t a i l g e a r i n s t a l l a ­
t i o n s ) s h a l l be p r o v i d e d w i t h s h o c k - a b ­
s o r b i n g s y s t e m s w h i c h w i l l p e r m i t t h e 
a i r p l a n e to be l a n d e d u n d e r t h e c o n d i ­
t i o n s speci f ied i n H 4 a . U 8 ( b ) , 4 a . l 5 2 
w i t h o u t e x c e e d i n g t h e u l t i m a t e l o a d u s e d 
I n t h e a n a l y s i s of a n y l a n d i n g gear m e m ­
ber. ( S e e § 4a.278 for p r o o f of a b s o r p ­
t i o n c a p a c i t y . ) I f t h e des ign of t h e 
s h o c k - a b s o r b i n g s y s t e m i s s u c h t h a t t h e 
above m e t h o d of s p e c i f y i n g t h e r e q u i r e d 
e n e r g y a b s o r p t i o n c a p a c i t y a p p e a r s to 
give i r r a t l o n a ! r e s u l t s , a n a l t e r n a t e m e t h ­
od w i l l be c o n s i d e r e d u p o n p r e s e n t a t i o n 
o f p e r t i n e n t d a t a , 

5 4a.476 Shock-absorbing systems. 
T h e s h o c k - a b s o r b i n g s y s t e m s e m p l o y e d 
s h a l l i n c o r p o r a t e s u i t a b l e m e a n s for a b ­
s o r b i n g t h e s h o c k s deve loped i n t a x y i n g 
o r r u n n i n g over r o u g h g r o u n d . 

i 4a.477 Wheels. M a i n l a n d i n g gear 
w h e e l s s h a l l be of a t y p e or m o d e l c e r ­
t i f i ca ted b y t h e A d m i n i s t r a t o r i n a c c o r d ­
a n c e w i t h t h e p r o v i s i o n s of P a r t 15 of t h i s 
s u b c h a p t e r a n d s h a l l not be s u b j e c t e d to 
s t a t i c l oads i n e x c e s s of those for w h i c h 
t h e y a r e c e r t i f i c a t e d . T a i l w h e e l s m a y 
be of a n y t y p e or m o d e l a n d are not c e r ­
t i f i ca ted . Nose w h e e l s a r e s u b j e c t to 
s p e c i a l r u l i n g s to be m a d e by t h e A d m i n ­
i s t r a t o r , 
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I 4a.478 Main landing gear wheels. 
F o r t h e purpose of the r e g u l a t i o n s i n t h i s 
p a r t m a i n l a n d i n g g e a r w h e e l s a r e c o n ­
s idered a s those n e a r e s t the a i r p l a n e c e n ­
ter of g r a v i t y w i t h respec t to f o r e - a n d -
af t l oca t ion . 

$ 4a.479 Tail and nose wheels. F o r 
the p u r p o s e of the r e g u l a t i o n s i n t h i s 
p a r t , a t a i l w h e e l is c o n s i d e r e d a s one 
w h i c h s u p p o r t s the t a i l of a c o n v e n t i o n a l 
a i r p l a n e i n t h e t h r e e - p o i n t l a n d i n g a t t i ­
tude. A nose w h e e l is c o n s i d e r e d to be 
a w h e e l s u p p o r t i n g t h e nose of the a i r ­
p l a n e w h e n t h e t w o m a i n w h e e l s a r e 
l oca ted b e h i n d t h e c e n t e r of g r a v i t y , 

§ 4a.480 Tires. A l a n d i n g g e a r w h e e l 
m a y be equ ipped w i t h a n y m a k e or t y p e 
of t i r e , p r o v i d e d t h a t t h e t i r e i s a p r o p e r 
fit on the r i m of the w h e e l a n d p r o v i d e d 
t h a t t h e t i r e r a t i n g of t h e A i r p l a n e T i r e 
C o m m i t t e e of the T i r e a n d R i m A s s o c i a ­
t i o n is not exceeded . 

§ 4a,481 Tire markings. W h e n s p e ­
c i a l l y c o n s t r u c t e d t i r e s are used to s u p ­
p o r t a n a i r p l a n e , t h e w h e e l s s h a l l be 
p l a i n l y a n d c o n s p i c u o u s l y m a r k e d to t h a t 
effect. S u c h m a r k i n g s s h a l l i n c l u d e t h e 
m a k e , s ize , n u m b e r of pl ies , a n d i d e n t i ­
f i c a t i o n m a r k i n g of t h e p r o p e r t i r e . 

§ 4a,482 Retracting mechanism, ( a ) 
W h e n r e t r a c t a b l e l a n d i n g ' w h e e l s a r e 
used v i s u a l m e a n s s h a l l be p r o v i d e d for 
i n d i c a t i n g to t h e pilot , a t a l l t imes , the 
pos i t ion of t h e w h e e l s . S e p a r a t e i n d i ­
c a t o r s for e a c h w h e e l a r e r e q u i r e d w h e n 
e a c h w h e e l i s s e p a r a t e l y o p e r a t e d u n l e s s 
a s ing le i n d i c a t o r is obvious ly s a t i s f a c ­
tory . I n a d d i t i o n , l a n d p l a n e s s h a l l be 
p r o v i d e d w i t h a n a u r a l or equa l ly effec­
t ive i n d i c a t o r w h i c h s h a l l f u n c t i o n c o n ­
t i n u o u s l y a f ter t h e t h r o t t l e i s c losed u n t i l 
t h e g e a r is d o w n a n d l o c k e d . 

(b ) A pos i t ive lock s h a l l be p r o v i d e d 
for t h e w h e e l s i n t h e e x t e n d e d pos i t ion , 
u n l e s s a r u g g e d i r r e v e r s i b l e m e c h a n i s m 
Is u s e d . 

(c) M a n u a l o p e r a t i o n of r e t r a c t a b l e 
l a n d i n g g e a r s s h a l l be p r o v i d e d for. 

[ A m d t . 5, 4 P. R. 1171] 

% 4 a . 4 8 3 - T Brakes. T r a n s p o r t c a t e ­
gory a i r p l a n e s s h a l l be equ ipped w i t h 
b r a k e s c e r t i f i c a t e d i n a c c o r d a n c e w i t h 
t h e p r o v i s i o n s of P a r t 15 of t h i s s u b ­
c h a p t e r , for t h e m a x i m u m cer t i f i ca t ed 
l a n d i n g w e i g h t a t s e a l eve l a n d t h e p o w e r -
off s t a l l i n g speed , V v a s de f ined i n 
§ 4 a . 1 3 S - T . T h e b r a k e s y s t e m f o r s u c h 
a i r p l a n e s s h a l l be so d e s i g n e d a n d c o n ­
s t r u c t e d t h a t i n t h e event of a s ing le 
f a i l u r e i n a n y c o n n e c t i n g or t r a n s m i t t i n g 
e l e m e n t Jn t h e b r a k e s y s t e m , or t h e loss 
of a n y s ing le s o u r c e of h y d r a u l i c or o t h e r 
b r a k e o p e r a t i n g energy s u p p l y , i t s h a l l 
be poss ible , a s s h o w n b y s u i t a b l e t e s t or 
o t h e r d a t a , to b r i n g t h e a i r p l a n e to re s t 
u n d e r t h e c o n d i t i o n s speci f ied i n § 4a .750 -
T w i t h a m e a n nega t ive a c c e l e r a t i o n d u r ­
i n g t h e l a n d r o l l of a t l e a s t 50 p e r c e n t of 
t h a t o b t a i n 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 u n d e r t h a t sec t ion . 

[ A m d t . 04-6 ,7 V: R . 985 as amended b y A m d t . 
04-2, 8 F . R. 13999] 

H U L L S A N D F L O A T S 

§ 4a.488 Hulls and floats. (See also 
15 4a.491 t h r o u g h 4a.513. ) 

§ 4a.489 Buoyancy (main seaplane 
floats'), ( a ) M a i n s e a p l a n e floats s h a l l 
h a v e a b u o y a n c y i n excess of t h a t r e ­

q u i r e d to s u p p o r t t h e gross w e i g h t of t h e 
a i r p l a n e i n f r e s h w a t e r as fo l lows: 

( 1 ) 80 p e r c e n t i n the case of s i n g l e 
floats, 

( 2 ) SO p e r c e n t i n t h e c a s e of double 
f loats . 

(b) M a i n s e a p l a n e floats for use on 
a i r c r a f t of 2,500 p o u n d s or m o r e m a x i ­
m u m a u t h o r i z e d w e i g h t s h a l l c o n t a i n a t 
l e a s t five w a t e r t i g h t c o m p a r t m e n t s of 
a p p r o x i m a t e l y e q u a l v o l u m e . M a i n s e a ­
p l a n e floats for u s e on a i r c r a f t of less 
t h a n 2,500 p o u n d s m a x i m u m a u t h o r i z e d 
w e i g h t s h a l l c o n t a i n a t l e a s t four s u c h 
c o m p a r t m e n t s . 

§ 4a.490 Buoyancy (boot seaplanes}. 
T h e h u l l s of boat s e a p l a n e s a n d a m ­
p h i b i a n s s h a l l be d iv ided i n t o w a t e r t i g h t 
c o m p a r t m e n t s i n a c c o r d a n c e w i t h the 
fo l lowing r e q u i r e m e n t s : 

( a ) I n a i r c r a f t of 5,000 p o u n d s m a x i ­
m u m a u t h o r i z e d w e i g h t o r m o r e t h e c o m ­
p a r t m e n t s s h a l l be so a r r a n g e d t h a t , w i t h 
a n y t w o a d j a c e n t c o m p a r t m e n t s flooded, 
t h e h u l l a n d a u x i l i a r y f loats ( a n d t ires , 
i f u s e d ) wi l l r e t a i n suff ic ient b u o y a n c y to 
s u p p o r t t h e gross w e i g h t of t h e a i r c r a f t 
i n f r e s h w a t e r . 

(b ) I n a i r c r a f t of 1,500 to 5,000 p o u n d s 
m a x i m u m a u t h o r i z e d w e i g h t the c o m ­
p a r t m e n t s s h a l l be so a r r a n g e d t h a t , 
w i t h a n y one c o m p a r t m e n t flooded, t h e 
h u l l a n d a u x i l i a r y floats ( a n d t i r e s , if 
u s e d ) wi l l r e t a i n suff ic ient b u o y a n c y to 
s u p p o r t t h e m a x i m u m a u t h o r i z e d w e i g h t 
of the a i r c r a f t i n f r e s h w a t e r . 

( c ) I n a i r c r a f t of less t h a n 1,500 
p o u n d s m a x i m u m a u t h o r i z e d w e i g h t 
w a t e r t i g h t s u b d i v i s i o n of t h e h u l l i s n o t 
r e q u i r e d . 

id) B u l k h e a d s m a y h a v e w a t e r t i g h t , 
-doors for t h e p u r p o s e of c o m m u n i c a t i o n 
b e t w e e n c o m p a r t m e n t s . 

5 4 a . 4 9 l Water stability. A u x i l i a r y 
floats s h a l l be so a r r a n g e d t h a t w h e n 
c o m p l e t e l y s u b m e r g e d i n f r e s h w a t e r , 
t h e y w i l l p r o v i d e a r i g h t i n g m o m e n t 
W h i c h i s a t l eas t 1.5 t i m e s t h e u p s e t t i n g 
m o m e n t c a u s e d by t h e a i r c r a f t b e i n g 
t i l t ed . A g r e a t e r degree of s t a b i l i t y m a y 
be r e q u i r e d i n t h e c a s e of. l a r g e flying 
b o a t s , d e p e n d i n g on t h e h e i g h t of t h e 
c e n t e r of g r a v i t y above t h e w a t e r l eve l , 
t h e a r e a a n d l o c a t i o n of w i n g s a n d t a i l 
s u r f a c e s , a n d o t h e r c o n s i d e r a t i o n s , 

I 4a.492 F l o a t d e s i g n . I n d e s i g n i n g 
t h e bow p o r t i o n o f f loats a n d h u l l s s u i t ­
a b l e p r o v i s i o n s h a l l be m a d e for the ef­
f ec t s of s t r i k i n g floating objec t s . 

F U S E L A G E A N D C A B I N S 

§ 4a .49T Provision for turn-over. T h e 
fuse lage a n d c a b i n s s h a l l be d e s i g n e d to 
p r o t e c t the p a s s e n g e r s a n d c r e w i n t h e 
e v e n t of a c o m p l e t e t u r n - o v e r a n d a d e ­
quate p r o v i s i o n s h a l l be m a d e to p e r m i t 
egress of p a s s e n g e r s a n d c r e w i n s u c h 
event . T h e r e q u i r e m e n t s o f t h i s s e c t i o n 
m a y be s u i t a b l y modi f ied w h e n t h e p o s ­
s i b i l i t y o f a c o m p l e t e t u r n - o v e r i n l a n d ­
i n g is r e m o t e . 

[ A m d t . 5, 4 F . R. 1171] 

§ 4a.498 External door. C l o s e d c a b ­
i n s o n a l l a i r c r a f t c a r r y i n g p a s s e n g e r s 
s h a l l be p r o v i d e d w i t h a t l e a s t one a d e ­
quate a n d e a s i l y acces s ib l e e x t e r n a l door . 

§ 4a.499 Location of passenger door. 
No p a s s e n g e r door s h a l l be l o c a t e d i n t h e 
p l a n e of r o t a t i o n of a n i n b o a r d prope l l er , 
n o r w i t h i n 5 degrees t h e r e o f as m e a s u r e d 

f r o m the p r o p e l l e r h u b . 

lAmdt . 5, 4 F . R. 1171] 

§ 4a.5O0 Exits. C l o s e d c a b i n s on a i i 
c r a f t c a r r y i n g m o r e t h a n 5 p e r s o n s s h a l l 
be p r o v i d e d w i t h e m e r g e n c y exi ts , i n 
a d d i t i o n to t h e one e x t e r n a l door r e ­
q u i r e d b y § 4a.493-, c o n s i s t i n g of m o v a b l e 
w i n d o w s or p a n e l s or of a d d i t i o n a l e x ­
t e r n a l doors w h i c h p r o v i d e a c l e a r a n d 
u n o b s t r u c t e d o p e n i n g , t h e m i n i m u m d i ­
m e n s i o n s of w h i c h s h a l l be s u c h that a 
1 9 - i n c h by 2 6 - i n c h el l ipse m a y be c o m ­
p le te ly i n s c r i b e d t h e r e i n . T h e l o c a t i o n 
a n d the m e t h o d of o p e r a t i o n of e m e r ­
g e n c y exi ts s h a l l be a p p r o v e d by the 
A d m i n i s t r a t o r , I f t h e pi lot is i n a c o m ­
p a r t m e n t s e p a r a t e f r o m t h e c a b i n , pass­
age t h r o u g h s u c h c o m p a r t m e n t s h a l l n o t 
be c o n s i d e r e d a s a n e m e r g e n c y ex i t for 
t h e passengers . T h e n u m b e r of e m e r ­
g e n c y ex i t s r e q u i r e d is as fo l lows: 

( a ) A i r c r a f t w i t h a t o t a l s e a t i n g ca-> 
p a c i t y of m o r e t h a n 5 persons , b u t n o t 
i n excess o f 15, s h a l l be p r o v i d e d w i t h 
a t l e a s t one e m e r g e n c y ex i t o r one s u i t ­
a b l e door i n a d d i t i o n to the m a i n door 
spec i f ied i n 5 4a.498. T h i s e m e r g e n c y 
ex i t , or s e c o n d door, s h a l l be o n t h e o p ­
posite s ide of the c a b i n f r o m t h e m a i n 
door. I f d e s i r e d , a n a d d i t i o n a l e m e r ­
g e n c y ex i t m a y be p r o v i d e d i n t h e top 
of t h e c a b i n , b u t s u c h a n i n s t a l l a t i o n 
s h a l l not obv ia te t h e n e c e s s i t y for a n ex i t 
o n e a c h s ide . 

(b> A i r c r a f t w i t h a s e a t i n g c a p a c i t y 
of m o r e t h a n 15 p e r s o n s s h a l l be pro­
v i d e d w i t h a n a d d i t i o n a l e m e r g e n c y exit 
o r door e i t h e r in t h e top or s ide of t h e 
c a b i n f o r e v e r y a d d i t i o n a l 7 persons or 
f r a c t i o n t h e r e o f above 15, e x c e p t that 
n o t m o r e t h a n 4 ex i t s , i n c l u d i n g doors , 
w i l l be r e q u i r e d i f the a r r a n g e m e n t a n d 
d i m e n s i o n s are s u i t a b l e f o r the. p u r p o s e 
i n t e n d e d . 

[ C A K , M a y 31 , 1938, as amended by A m d t . 
48, 6 P. R. 1B96] 

P I L O T C O M P A R T M E N T 

S4&.5QI C o n s t r u c t i o n . T h e p i l o t 
c o m p a r t m e n t shall be so c o n s t r u c t e d a s 
to a f ford s u i t a b l e v e n t i l a t i o n a n d a d e ­
q u a t e vision to the pilot u n d e r n o r m a l 
flying c o n d i t i o n s . I n c a b i n a i r c r a f t the 
w i n d o w s s h a l l be so a r r a n g e d that they 
m a y be r e a d i l y c l e a n e d or e a s i l y opened 
i n flight to p r o v i d e f o r w a r d vision for 
t h e pilot . The v e n t i l a t i o n r e q u i r e m e n t s 
of § 4a,510 s h a l ) a l so a p p l y to the pi lot 
c o m p a r t m e n t . 

§ 4a.502 Location. T h e pilot a n d the 
p r i m a r y c o n t r o l u n i t s , e x c l u d i n g c a b l e s 
a n d c o n t r o l r o d s , s h a l l be so l o c a t e d with 
r e s p e c t to t h e p r o p e l l e r s t h a t no p o r t i o n 
of t h e p i lo t or c o n t r o l s l i e s in the r e g i o n 
b e t w e e n the p l a n e of r o t a t i o n of a n y p r o ­
p e l l e r a n d t h e s u r f a c e g e n e r a t e d by a l i n e 
p a s s i n g t h r o u g h the c e n t e r of the pro­
pe l l er h u b a n d m a k i n g a n a n g l e of 5 d e ­
grees f o r w a r d or af t of the p l a n e of 
r o t a t i o n of t h e p r o p e l l e r . 

5 4a.504 Operation information and 
limitations. M e a n s s h a l l be p r o v i d e d b y 
w h i c h t h e o p e r a t i n g p e r s o n n e l is s u i t a b l y 
i n f o r m e d o f all o p e r a t i o n i n f o r m a t i o n 
a n d l i m i t a t i o n s d e e m e d n e c e s s a r y b y t h e 
A d m i n i s t r a t o r , 
( A m d t . 48. 5 P. R. 1836, as amended t r A m d t . 
75, 5 P. B . 3P46J 

§ 4a.505 Windows and windshields. 
T h e w i n d o w s a n d w i n d s h i e l d s of tbe 
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pilot compartment in airplanes certifi­
cated for air transportation service shali 
be so arranged as to provide satisfactory-
forward vision and protection under all 
conditions and, to accomplish this, par­

ticular attention shall be paid to the 
following detail requirements: 

(a) Sufficient data specifying the 
windshield material, number of lamina­
tions, binder if any, size and shape of 
panes, angle of panes to flight path, and 
method and rigidity of mounting, shall be 
forwarded to the Administrator for rul­
ings as to the acceptability of the wind­
shield from the standpoint of strength. 

<b> Windshields shall be so installed 
that they ean be easily opened in flight 
and shall be so arranged that the air 
stream and snow or rain are deflected 
across the opening, or to provide equiva­
lent results. 

(c) The pilot compartment shall be 
so constructed and arranged as to pre­
vent glare or reflections which would In­
terfere with the vision of either pilot, 
particularly while flying at night. The 
aircraft will be flown by a representative 
of the Administrator during hours of 
darkness to determine compliance with 
this provision. 

§ 4a.506 Leakage. The pilot com­
partment In airplanes certificated for 
air transportation service Shall be so 
constructed as to prevent any leakage 
Into it when the airplane is flying La rain 
or snow, 

3 ia,Ml Scots. When a second pilot 
is required (9 61.121 of this subchapter) 
two seats shall be installed side by side 
in the pilot compartment of airplanes 
certificated for air transportation service 
from either of which the airplane shall 
be fully and readily controllable. If any 
difference exists as to convenience of the 
instruments and controls necessary for 
safe flight such difference should favor 
the left-hand seat. The. left-hand seat 
shall be known as the first pilot's seat 
and the right-hand one as the second 
pilot's seat. 

8 4a.508 Navigation instruments. The 
navigation instruments for use by the 
pilot in airplanes certificated for air 
transportation service shall be so in­
stalled as to be easily visible to him with 
the minimum practicable deviation from 
his normal position and line of vision 
when he is looking out and forward along 
the flight path and they shall also be 
visible to the second pilot. 

S 4a.509 Ovening between pilot com­
partment and passengers' cabin. AU air­
planes certificated for air transportation 
service shail be provided with a door or 
an adequate openabie window between 
the pilot compartment and the passen­
ger cabin. When a door is provided it 
shall be equipped with a locking means 
which shall prevent passengers from 
opening such door while in flight, 

P A S S E T C E H A N D BAGGAGE C O M P A R T M E N T S 

§ 4a.510 Pasnenper compartments. A 
suitable ventilation system shall be pro­
vided which will preclude the presence of 
fuel fumes and dangerous traces of car­
bon monoxide in each passenger com­
partment. 

3 4a.511 Passenger chairs. Beats or 
chairs for passengers shall be securely 

fastened in place in both open and closed 
airplanes, whether or not the safety belt 
load is transmitted through the seat. 

C R O S S B E F E S E N C E S ; F o r safety belt r e q u i r e ­
m e n t s , see S§4a.lB3, 4ft,532 (1), and 4a.565. 

I Amdt. 4a-4, IB F , R . 39] 
§ 4a.512 Baggage compartments. 

Each baggage and mail compartment 
shall bear a placard stating the maxi­
mum allowable weight of contents, as 
determined by the structural strength of 
the compartment (1 4a. 194) and by flight 
test <§4a.725). Suitable means shall 
be provided to prevent the contents of 
mail and baggage compartments from 
shifting. 

R E I N F O R C E M E N T H E A R P R O P E L L E R S 

§ 4a.513 Reinforcement near propel­
lers. Surfaces near propeller tips shall 
be suitably stiffened against vibration 
and effects of ice thrown from the pro­
peller. 

C R O S S R X T X E E H C E : Fo r clearance r e q u i r e ­
ments , see i 4a.S9S. 

S U B M I T T—-&avirKXjn 

SotracE: a 4a 523 t o 4ft.flffl c o n t a i n e d In 
C i v i l A i r Regu la t i on* , M a y 31 , 1938, as 
a m e n d e d fcy A m e n d m e n t 75, S P. B . 3946; 
except as noted f o l l o w l n ^ f e c t l c a j s affected. 

§ 4a.523 General. The equipment re­
quired shall be dependent upon the type 
of operation for which certification is to 
be" made. The requirements specified 
in this subpart shall be the basic equip­
ment requirements and such additional 
equipment as may be specified in other 
sections of the Civil Air Regulations for 
specific special cases shall be supple­
mental hereto, unless otherwise specified. 

§ 4a.524 acquirements. Each item of 
equipment specified in the Civil Air Reg­
ulations shall be of a type and design sat­
isfactory to the Administrator, shall be 
properly installed, and shall function to 
the satisfaction of the Administrator. 
Items of equipment for which certifica­
tion is required shall have been certifi­
cated in accordance with the provisions 
of Part IS of this subchapter or previous 
regulations. 

§ 4a.525 Life preserver or flotation de­
vice. An approved life preserver or flota­
tion device is one approved by the Admin­
istrator for such usage on sea-going 
vessels. 

§ 4a.526 Fire extinguishing apparatus. 
Pire extinguishing apparatus approved 
by the Underwriters Laboratories is con­
sidered to be of an approved type. 

NON-AAR CARRIER ( N A C ) AIRPLANES 

§ 4a,53l Non-air carrier (NAC) air­
planes. Airplanes which are certificated 
as non-air carriers shall have at least 
the equipment set forth in |§ *a,532-
4a.537, 
[CAR, M a y S I , 1938, as amended by Beg. 6 0 1 -

A - l , 3 SF. K . 20S5J 

I 4a,532 NAC landplanes; visual con­
tact day flying (within 100 miles of a 
fixed base), (a) One air-speed indi-
calor. 

C R O S S R E F E R E N C E : For i n s t a l l a t i o n r e q u i r e ­
ments^ see 8 4a.559. 

(is) One altimeter. ' 
Cc) A tachometer for each engine. 

<d) An oil - pressure gauge when an oil-
pressure system is employed. 

(e) A water thermometer for each wa-
ter-cooied engine. 

(f > An oil thermometer for each air-
cooled engine. 

(g> A manifold-pressure gauge, or 
equivalent, for each altitude engine. 

(h) A fuel quantity gauge. <See 
§ 4a.609 for requirements.) 

(1) Approved safety belts for all occu­
pants (see § 4a,565). 
[Amdt 4a-4, 15 F . B 28] 

C R O S S R E F E H S N C E S : For be l t r equ i r emen t s , 
see P a r t 15 of t h i s subchapte r . For i n s t a l l a ­
t i o n r equ i r emen t s , aee 5 4a.565. 

(j> A portable fire extinguisher, which 
extinguisher shall be of a n approved type, 
which shall have a minimum capacity, if 
carbon tetrachloride, of 1 quart, or, if 
carbon dioxide, of 2 pounds, or, if other, 
of equivalent effectiveness; except that 
any extinguisher of not less than half 
the above capacity may be used in a n air­
plane equipped with an engine whose 
maximum rating is 40 horsepower or less. 
<See § 4a.566 for installation require­
ments.) 

(k) Landing gear position indicator for 
retractable main landing gear. (See 
S 4a.482 for requirements.) 

(1) A device for measuring or indi­
cating the amount of oil in the tariks. 
<See 1 4a.624 for requirements.) 

(m) A first-aid kit. 
(n) A logbook for the airplane and 

one for each engine. (See Part 1 of this 
subchapter for requirements.) 

(oi Rigging information for airplanes 
with wire-braced wings, either in the 
form of a sketch or listed data, which 
sliall include sufficient information to 
permit proper rigging, 
[ C A E , M a y 31 , 1938, as amended b y A m d t . 5, 

4 P . R . 1171, A m d t . 116, 6 P. R . 287Q] 

§ 4a.533 n'AC landplanes; visual con­
tact day flying (unlimited distance). 
Airplanes of this category shall have the 
equipment specified in § 4a,532 and, in 
addition, there shall be installed! 

(a) A magnetic compass. 
Cuoss R E F E B E W C E : For Installation require­

ments, see § 4a,E>62, 
§ 4a.534 NAC landplanes; visual con­

tact night flying. Airplanes of this cate­
gory shall have the equipment specified 
in § 4a.533 and, in addition, there shall be 
Installed: 

(a) A set of certificated standard for­
ward position lights in combination with 
a certificated tail light. 

C R O S S R E F E R E N C E S : F o i l i g h t r equ i r emen t s , 
see P a r t 15 of t h i s subchapter . Pot i n s t a l ­
l a t i o n r e q u i r e m e n t s , see & 4a.B78. 

(b) Two electric landing lights if the 
aircraft is operated for hiro: Provided, 
however, That only one such landing 
light shall be required for any airplane 
certificated for a weight of less than 
J,500 pounds. (See 5 4a.&76 for installa­
tion requirements.) 

(c) Certificated landing flares as fol­
lows, if the aircraft is operated for hire 
beyond an area within a circle with a 
radius of 3 miles drawn from the center 
of the airport ol take-off (see Part 15 of 
this subchapter for flare requirements 
and 14a.56a for installation require-



merits) : 
(1) Airplanes of 3,500 pounds maxi­

mum authorized weight or less—five 
Class 3 flares or three Class 2 flares. 

(2) Airplanes of between 3,500 pounds 
and 5,000 pounds maximum authorized 
weight—four Class 2 flares. 

(3) Airplanes of 5,000 pounds maxi­
mum authorized weight or more—two 
Class 1 flares or three Class 2 flares and 
one Class 1 flare. 

(4) If desired, airplanes of less than 
5,000 pounds maximum authorized 
weight may carry the flare equipment 
specified for heavier airplanes. 

(d) A storage battery suitable as a 
source of energy supply for such lights 
and radio as arc installed. 

CROSS REFEHENCE: For instal lat ion require­
ments, see ij 4a.571. 

(e) Radio equipment, if the aircraft 
Is operated in a control zone (8 60.13 of 
this subchapter), as follows: A radio 
range and weather broadcast receiver 
operating within the frequency range of 
200 to 400 kilocycles. Under normal at­
mospheric conditions this receiver must 
be capable of receiving with a range of 
100 miles intelligence emanated from a 
radio range or weather broadcast station 
the equivalent of a simultaneous Adcock 
range with scheduled broadcast installa­
tion. 

(f) A set of spare fuses. 
CROSS REFERENCE: For installation require­

ments, see § 4 a.572. 

[ C A R , May 31, 193B, as amended by Amdt. 5, 
4 F . R . 1171J 

§ 4a.535 NAC landplanes; instrument 
day flying. Airplanes of this category 
shall have the equipment specified in 
5 4a.533 and, in addition, there shall be 
installed: 

(a) Radio equipment: Same as 
§ 4a.534 (e), whether the aircraft is 
operated for hire or not, and. in addition, 
a radio transmitter operated on 3105 
kilocycles with a power output sufficient 
to establish communication at a distance 
of at least 100 miles under normal atmos­
pheric conditions. Additional frequen­
cies may be employed subject to approval 
of the Federal Communications Com­
mission. 

(b) A gyroscopic rate-of-turn indi­
cator. 

(c) A bank indicator. (The rate-of-
turn indicator may be combined in the 
bank indicator if desired.) 

(d) A sensitive altimeter which shall 
be adjustable for changes in barometric 
pressure and compensated for changes 
in temperature. 

(e) A clock with a sweep second hand. 
(f) A storage battery suitable as a 

source of energy supply for the radio 
equipment installed. 

CROSS REFERENCE: For instal lat ion require­
ments, see §8 4a .571, 4B..573. 

(g) A generator. 
(h) A set of spare fuses. 

CROSS REFERENCE: F o r instal lat ion require­
ments, see § 4a.572. 

(i) A rate-of-climb indicator. 

§ 4a.536 NAC landplanes; instrument 
night flying. Airplanes of this category 
shall have the equipment specified in 

4a.534, 4a.535 combined. The storage 
battery shall be suitable as a source of 
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energy supply for both the radio equip­
ment and the lights. 

§ 4a.537 NAC seaplanes and amphibi­
an?:. The equipment requirements for 
seaplanes and amphibians shall be the 
same as .specified for l a n d p l a n e s 
(SS 4a.532~4a.533) except that seaplanes 
and amphibians shall not be certificated 
for operation over water out of sight 
of land unless they have at least the 
equipment specified in $ 4a.533. and ex­
cept that all certificated seaplanes and 
amphibians shall also have an approved 
life preserver or notation device for each 
person for whom there is a seat, and 
except that all seaplanes and amphibians 
certificated for night operation shall 
also have a white anchor light. 

A I R C A S H I E R Air.rLftNEs; P A S S _ . N G _ R (ACP) 

§ 4a.547 Air carrier airplanes; passen­
gers (ACP). Airplanes certificated for 
use by an air carrier in passenger serv­
ice shall have installed at least the equip­
ment set forth in SS 4a.548-4a.552, 
] C A R , May 31, 1913. as amended hy No. 
601-A- l , 3 F . R. 2055) 

§ 4a.548 ACP landplanes; visual con­
tact day Hying. The same as specified 
in § 4a.533 and, in addition, the follow­
ing: 

(a) An electrically heated pitot tube, 
or equivalent, for the air-speed indicator. 

(b) One additional portable fire ex­
tinguisher of the type specified in 
§4a.532 (j). (See § 4a.566 for installa­
tion requirements.) 

(c) Fixed fire extinguishing apparatus 
of an approved type for each engine 
compartment. 

(d) Type certificated radio equipment 
as specified in Part 40 of this subchapter. 

(e) A set of spare fuses. (See § 4a.572 
for installation requirements.) 

(f) A rate-of-climb indicator. 
(g) A storage battery: Same as 

5 4a.535 (f). 
(h) A means for providing, without 

continuous manual operation, vision 
through the windshield adequate for 
executing take-offs and landings in rain. 
[Amdt. 129, 7 F . R . 4691, amended by Amdt. 
04-15, 7 F . R . 6240] 

§ 4a,549 ACP landplanes; visual con­
tact night flying. The same as specified 
in 5 4a.548 and, in addition, the follow­
ing: 

(a) A set of certificated air carrier 
airplane position lights. The forward 
lights may be air carrier forward position 
lights or a combination of standard for­
ward position lights and a set of auxiliary 
forward position lights. (See Part 15 of 
this subchapter for light requirements 
and § 4a.578 for installation require­
ments.) 

(b) A storage battery of sufficient ca­
pacity for such lights and radio as are 
installed. 

CROSS REFERENCE: For instal lat ion require­
ments , see § § 4 a . 5 7 1 , 4a.573. 

(c) Two electric landing lights. 
CROSS REFERENCE: For instal lat ion require­

ments, see § 4a.576. 

(d) Certificated landing flares as fol­
lows: two Class 1 flares or three Class 2 
flares and one Class 1 flare. 

CBOSS REFERENCES : For flare requirements, 
Bee Part 15 of this subchapter. For insta l la-

17 
t iou requirements, see § 4a.568. 

(e) Instrument lights. 
CP.OXS REFEKENCF: For installation require­

ments, see S 4a.577. 

(f) Cabin lights in all passenger cabins 
and compartments. 

(g) A generator. (See § 4a,573 for re­
quirements.) 

(h) Radio equipment same as 5 40.61. 
[CAR, May 31, 1S38, as amended by Amdt. 
C4--9, 7 F . R. 1709, Amdt. 04-2, 6 F . R. 13899) 

5 4a.550 ACP landplanes; instrument 
day flying. The same as specified in 
§ 4a.548 except 5 4a.548 (b) and, in ad­
dition, the following: 

(a) A gyroscopic rate-of-turn indica­
tor combined with a bank indicator. 

(b) A gyroscopic instrument showing 
bank and pitch. 

(c) A gyroscopic direction finder. 
(d) Two sensitive-type altimeters, 

both of which shall be adjustable for 
changes in barometric pressure and com­
pensated for changes in temperatures: 
Provided, That aircraft in use on or be­
fore January I, 1939, and thereafter re­
placements and additions of aircraft of 
the same make and model may, for pur­
poses of standardization, be deemed to 
have met this requirement, if there are 
installed in each such aircraft one sensi­
tive type altimeter and one standard type 
altimeter, provided each is adjustable 
for changes in barometric pressure and 
compensated for changes in tempera­
ture. 

(e) A free air thermometer of the 
distance type with an indicating dial in 
the cockpit. 

(f) A clock with a sweep second hand. 
(g) A vacuum gauge, installed in the 

lines leading to instruments in para­
graphs (a), tb) and (c) of this section. 

(h) Type certificated radio equip­
ment as specified id Part 40 of this sub­
chapter. 

(i) Means shall be provided to indicate 
icing conditions, or the probability there­
of, in the carburetor if the de-icing device 
specified in § 4a,616 requires the manual 
manipulation of controls. 

(j) A storage battery suitable as a 
source of energy supply for the radio 
equipment installed. 

CHOSS RET-RENCE: For installation require­
ments, see SS 4a.57I, 4a.573. 

(k) A generator. 
CROSS REFERENCE : For instal lat ion require­

ments, see § 4a.573. 

[ C A R , May 31, 1938, as amended by Amdt. 5, 
4 F . R. 1171, Amdt. 85, 6 F . R . 5145) 

§ 4a.551 ACP landplanes; instrument 
night flying. The same as specified in 
§ § 4a.549 and 4a,E50 combined. The stor­
age battery. In this case, shall be of suffi­
cient capacity for all radio equipment 
and all lights installed. 

I 4a.552 ACP seaplanes and amphibi­
ans. The same as specified for land-
places. (15 4a.548-4a.551) and including 
the life preservers specified in I 4a.537, 
except that when certificated for night 
operation they shall also have installed 
the anchor light specified in § 4a,537. 

I N S T A L L A T I O N R E Q U I R E M E N T S 

S 4a.557 Installation requirements. 
The regulations in 4a.558-4a.58I apply 
to the installation of specific items of 

http://4a.532~4a.533
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equipment and are addi t iona l to the reg­
ulat ions of § 4a.523. 

INSTRUMENT INSTALLATION 

§ $a.558 Instruments. The regula­
t ions i n §§ 4a.559-4a.564 shal l apply to 
the ins ta l l a t ion of ins t ruments when such 
ins t ruments are required by the regula­
t ions i n th i s pa r t . 

§ 4a.559 Air-speed indicator. Th is 
in s t rumen t shall be so instal led as to i n d i ­
cate t rue air speed at sea level w i t h t he 
m a x i m u m practicable accuracy, but the 
i n s t r u m e n t error shall not be more t h a n 
plus or minus 3 percent, except t h a t i t 
need no t be less t h a n plus or minus 5 
miles per hour , a t the level flight speed 
corresponding to the design power 
<Ma.3e ( b ) ) . a t VL <§ 4a,40 <e)> : o r a t 

the m a x i m u m at tainable level S igh t 
speed, whichever Is lowest. 

[Amdt. 6, 4 F . E . 1171] 

5 4a.560 Power-plant instruments and 
controls. See 14 4a.642, 4a.643. 

14a. 561 Fuel Quantity gauge. See 
S 4a.6Q8. 

§ 4a. 562 Magnetic compass. T h i s i n ­
s t rument shall be properly damped and 
compensated and sha l l be located where 
i t is least affected by electrical d i s tu rb ­
ances a n d magnetic influences. 

5 4a.563 Navigational instruments. 
Navigat ional ins t ruments for use by the 
pilot shall be so ins ta l led as to be easily 
visible to h i m w i t h the m i n i m u m prac­
ticable deviat ion f r o m h i s normal posi t ion 
a n d l ine of vision when he is looking out 
and fo rward along the flight pa th , and 
they shall also be visible to the second 
pi lot . 

5 4a.564 Gyroscopic ins t ruments . A l l 
gyroscopic ins t ruments shall derive the i r 
energy f r o m engine-driven pumps o i 
f r o m auxi l ia ry power uni t s . Each source 
of energy supply and i ts a t tendant com­
plete ins ta l la t ion shall comply w i t h t he 

ins t rumen t manufacturer ' s recommenda­
tions for satisfactory i n s t rumen t opera­
t i o n . O n mul t iengine a i rc ra f t each i n ­
s t rument shall have two separate sources 
o f energy, either one o f w h i c h shal l be 
capable of ca r ry ing the required load. 
Engine-dr iven pumps, when used, shal l 
be on separate engines. The ins ta l l a t ion 
shal l be such t h a t fa i lure of one source 
of energy or breakage of one l ine w i l l no t 
Interfere w i t h proper func t ion ing of the 
Instruments by means of the other source. 

SAFETY f Q U r P B E K T INSTALLATION 

{ 4a.565 Safety belts. Airplanes m a n ­
ufactured on or aftev January 1, 1951, 
shal l be equipped w i t h safety belts ap­
proved i n accordance w i t h § 4a.31. I n 
no case shal l the ra ted s t reng th of the 
safety belt be less t h a n t h a t correspond­
i n g w i t h the u l t ima te load factors speci­
fied i n } 4a. 193, t a k i n g due account of 
the dimensional characterist ics o f the 
safety belt i n s t a l l a t ion fo r the specific 
seat or ber th arrangement. Safety belts 
shal l be at tached so t h a t no pa r t of the 
anchorage w i l l f a i l a t a load lower t h a n 
t h a t corresponding w i t h the u l t ima t e 
load factors specified i n i 4a.l93. 

(Sec. 205 ( a ) , G3 Stat . 984; 40 U . 8. C . 42S ( a ) . 
Interpret or apply Bees. 601,003, 83 Stat . 1007. 

1009; 49 V. S. C. 651, 5531 

JArndt . 4 : i -4 , 15 F . I t . 29] 

"§ 4a. 566 Fire extinguishers. T h e po r t ­
able fire ext inguisher specified i n 3 4a,532 
( j ) shall b e so ins ta l led as to be accessible 
to the passengers. T h e two portable fire 
extinguishers specified i n § 4a. 648 Shall 
be so insta l led t h a t one is readi ly a v a i l ­
able to the crew and the other is near 
the m a i n external cabin door where i t 
shal l be readi ly available to passengers 
and ground personnel, 

§ 4a.567 Safety belt signal. W h e n a 
signal or sign is used to indicate to pas­
sengers the times t h a t seat belts should 
be fastened, such signal or sign shal l be 
located i n a conspicuous place and so 
arranged t h a t i t can be operated f r o m 
the seat of e i ther p i lo t , 

[ A m d t . 129, 7 P. B . 46911 

§ 4a.568 Landing flares. L a n d i n g 
flares shal l be releasabie f r o m the pilot 
compar tment . S t ruc tu r a l provis ion 
shall be made f o r the recoil loads. 

§ 4a.569 De-icers. Positive means 
shal l be provided 1 for the def la t ion of a l l 
w i n g boots. 

ELECTRICAL EQUIPMENT INSTALLATION 

5 *a.570 General. E lec t r ica l equips 
meat shal l be instal led i n accordance 
w i t h accepted pract ice and sui tably p r o ­
tected f r o m fuel, o i l , water, and other 
de t r imenta l substances. Adequate clear­
ance shall be provided between w i r i n g 
and fuel and o i l tanks, fuel and o i l lines, 
c a rbu re to r s^ Jhaus t p ip ing , and moving 
parts. 

| A m d t . 48, * P. B . 1836 [ 

§ 4a.571 Battery. Batter ies shall be 
easily accessible and adequately isolated 
f r o m fuel, o i l , and i g n i t i o n systems. A d ­
jacent parts of the a i rc ra f t s t ructure 
shal l be protected w i t h a suitable ac id-
proof pa in t i f the bat tery contains acid 
or other corrosive substance and is no t 
completely enclosed. I f the ba t te ry is 
completely enclosed, suitable ven t i l a t i on 
shall be provided. A l l batteries shall be 
so ins ta l led t h a t spilled l i qu id w i l l be 
suitably drained or absorbed w i t h o u t 
coming i n contact w i t h the airplane 
s t ructure. 

§ 4a.572 Fuses, Puses s h ^ l l be so l o ­
cated t h a t they can readi ly be replaced 
i n flight. They shal l break the cur ren t 
i n a generating system a t a sufficiently 
smal l cur ren t flow adequately to protect 
the l ights , rad io equipment, and other 
parts of the ci rcui t . 

14a.573 Generator. W h e n a gen­
erator is specified i t shall have sufficient 
capacity to carry the entire r u n n i n g load. 
Such generator shal l be engine-dr iven 

•unless a n approved equivalent system is 
provided. A u x i l i a r y power un i t s w i l l be 
approved i n l ieu of batteries a n d engine-
dr iven generators, provided t h a t they are 
a t least t w o i n number and t h a t the 
supply system is capable of ca r ry ing the 
ent i re r u n n i n g load w i t h any one u n i t out 
o f ac t ion. 

S 4a.574 Running load. The r u n n i n g 
load shal l be defined as the electric con­
sumpt ion of a l l l ights , rad io equipment, 
a n d other electrical devices, except those 
w h i c h are designed only t o r occasional 

I n t e r m i t t e n t use. Examples of devices 
regarded as i n t e r m i t t e n t are radio b road­
casting equipment, l a n d i n g l ights , and 
electr ical ly operated l and ing gears and 
w i n g flaps. Radio range signal receivers 
and a l l other l igh ts are considered a pa r t 
of the constant load. 

5 4a .575 Anchor lights. T h e anchor 
l i g h t specified for seaplanes and a m ­
phibians shall be so mounted and i n ­
stalled tha t , when the airplane is 
moored or d r i f t i n g on the water, i t Will 
show a whi te l i g h t visible for a t least 
2 miles at n igh t under clear atmos­
pheric condi t ions. 
[Amdt. 48, 4 F. R. 1836] 

5 4a.576 Landing lights. Electr ic 
l and ing l igh ts shal l be so ins ta l led on 
mul t i eng ine a i rc ra f t t h a t at least one 
sha l l be not less t h a n 10 feet to the 
r i g h t or le f t of the first pi lot 's seat and 
beyond the swept disk of the outermost 
propeller. O n single-engine a i rcraf t 
such l igh ts shal l be so ins ta l led t h a t no 
visible p o r t i o n of the swept disk of the 
propeller, I f of the t r ac to r type, is I l l u ­
m i n a t e d thereby. I n d i v i d u a l switches 
fo r each l i g h t shal l be provided i n the 
p i l o t compar tment . 

[ A m d t , 5, i F . B . 1171) 

§ 4a.577 I n s t r u m e n t lights. I n s t r u ­
men t l igh ts shal l be so Instal led as to 

provide sufficient i l l u m i n a t i o n to make 
a l l flight ins t ruments easily readable and 
sha l l be equipped w i t h rheostat control 
for d i m m i n g unless i t can be shown t h a t 
a n o n d i m m l n g l igh t is satisfactory. 

14a,578 , Position lights. Posi t ion 
l igh ts shall be insta l led so tha t , w i t h the 
airplane i n n o r m a l f ly ing posi t ion, the 
f o r w a r d red posi t ion l i g h t is displayed on 
the lef t side and the fo rward green posi­
t i o n l i g h t on the r i g h t side, each show­
ing unbroken l i g h t between two ver t ica l 
planes whose d ihedra l angle is 110 de­
grees when measured to the lef t and 
r i g h t , respectively, of the airplane f r o m 
dead ahead. Such', f o rward posi t ion 
l igh ts shal i be spaced la te ra l ly as fa r 
apar t as practicable. One rear posi t ion 
l i g h t shall be ins ta l led on the airplane 
at t he rear and as far a f t as possible and 
shal l show a l i g h t visible a f t th roughout 
a d ihedra l angle of 140 degrees bisected 
by a ver t ica l plane t h r o u g h the l o n g i ­
t u d i n a l axis of the airplane. Such l i gh t 
sha l l -emi t (a ) i n the case of a n o n - a i r 
car r ie r airplane, e i ther a continuous 
wh i t e l igh t as specified i n } 15.20 <b> (5) 
of th is subchapter, or al ternate red and 
wh i t e flashes as specified i n § 15.20 (b) 
(6) of this subchapter, a n d (b) i n the 
case of a n air carr ier a i rplane, a l ternate 
red and w h i t e flashes as specified i n 
§ 15.20 (b) (6) of th is subchapter. I n 
l ieu of such a single f lashing rear pos i ­
t i o n l i gh t , an a i rp lane may carry two 
rear posi t ion l igh ts , one red and one 
whi te , spaced as closely as possible t o 
each o ther and I n combina t ion e m i t t i n g 
the red and wh i t e flashes specified i n 
5 15.20 (b) <6> ot t h i s subchapter, 

[ A m d t . O4-10, 7 F . R. 1709 as amended by 
A m d t . 0 4 - 1 . S F . R. 2773, A m d t , 04-3, 9 F,. R. 
11462[ 

j 4a.579 Master switch. E lec t r ica l i n ­
stal lat ions shal l incorporate a master 
s w i t c h easily accessible to a member o f 
the crew. 

http://4a.559-4a.564
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I 4a.580 Seats. S e a t s o r c h a i r s , e v e n 
t h o u g h a d j u s t a b l e , i n o p e n or c losed a i r ­
p lanes , s h a l l be s e c u r e l y f a s t e n e d i n p l a c e 
w h e t h e r o r n o t t h e s a f e t y be l t l o a d is 
t r a n s m i t t e d t h r o u g h t h e seat . 

§ 4a.581 Accessories. E n g i n e - d r i v e n 
a c c e s s o r i e s on. m u l t i e n g i n e a i r c r a f t s h a l l 
be d i s t r i b u t e d a m o n g t w o or m o r e 
eng ines . 

S U B P A R T G — P O W E R - P L A N T I N S T A L L A T I O N 

E N G I N E S 

SOURCE: { { 4a.B91 t o 4a.66I c o n t a i n e d i n 
C i v i l A i r Regu la t ions M a y 3 1 , 1938, as 
amended b y A m e n d m e n t 75, 5 F . R. 3948, 
except as n o t e d f o l l o w i n g sections affected. 

5 4a .59I Engines. E n g i n e s s h a l l be of 
a t y p e a n d des ign w h i c h h a s b e e n t y p e 
cer t i f i ca ted , o r f o u n d el ig ible for use i n 
c e r t i f i c a t e d a i r c r a f t , i n a c c o r d a n c e w i t h 
t h e r e q u i r e m e n t s of P a r t 13 of t h i s s u b ­
c h a p t e r or s h a l l h a v e b e e n a p p r o v e d a s 
a i r w o r t h y i n a c c o r d a n c e w i t h p r e v i o u s 
r e g u l a t i o n s . 
[ A m d t . l i e , e F . R . 3870) 

P R O P E L L E R S 

£ 4a.597 Propellers. P r o p e l l e r s s h a l l 
be of a t y p e a n d d e s i g n w h i c h h a s b e e n 
c e r t i f i c a t e d as a i r w o r t h y i n a c c o r d a n c e 
w i t h t h e r e q u i r e m e n t s of P a r t 14 of t h i s 
s u b c h a p t e r o r s h a l l h a v e b e e n a p p r o v e d 
a s a i r w o r t h y i n a c c o r d a n c e w i t h p r e v i o u s 
r e g u l a t i o n s , e x c e p t t h a t wood prope l l e r s 
of a c o n v e n t i o n a l t y p e for use i n l i gh t 
a i r p l a n e s n e e d n o t be c e r t i f i c a t e d . I n 
c e r t a i n case s m a x i m u m eng ine bore l i m ­
i t a t i o n s a r e also a s s i g n e d to p r o p e l l e r s . 
P r o p e l l e r s m a y be u s e d on a n y e n g i n e 
p r o v i d e d t h a t t h e cert i f i ed p o w e r r a t i n g s , 
speed r a t i n g s , a n d bore of t h e eng ine a r e 
not i n excess of t h e l i m i t a t i o n s of t h e 
prope l l er a s cer t i f i ca t ed , a n d f u r t h e r p r o ­
v i d e d t h a t t h e v i b r a t i o n c h a r a c t e r i s t i c s 
of the c o m b i n a t i o n a r e s a t i s f a c t o r y to t h e 
A d m i n i s t r a t o r , 

[CAR, M a y 31 . 1938, as amended by A m d t . 
04-2, 8 F . R. 13999) 

5 4a.598 Controllable pitch. T h e c o n ­
t r o l m e c h a n i s m s h a l l be d e s i g n e d a n d 
e q u i p p e d w i t h a pos i t ive s t o p w h i c h s h a l l 
l i m i t t h e m i n i m u m p i t c h so t h a t t h e 
take -o f f c r a n k s h a f t s p e e d for w h i c h t h e 
a i r c r a f t i s c e r t i f i c a t e d is n o t e x c e e d e d 
d u r i n g take -o f f w i t h t a k e - o f f power u n ­
l e s s I t i s n e c e s s a r y to so l o c a t e t h e s top 
t h a t a h i g h e r c r a n k s h a f t s p e e d m a y b e 
u s e d i n a n e m e r g e n c y . T h e m e a n s p r o ­
v i d e d for c o n t r o l l i n g t h e p i t c h s h a l l be so 
a r r a n g e d a s to m i n i m i z e t h e a t t e n t i o n 
r e q u i r e d f r o m a pi lo t to p r e v e n t t h e e n ­
g ines f r o m e x c e e d i n g t h e i r c r a n k s h a f t 
speed l i m i t a t i o n s u n d e r a n y flight c o n ­
d i t i o n . 

8 4a.599' Propeller clearance., P r o ­
p e l l e r s s h a l l h a v e a m i n i m u m g r o u n d 
c l e a r a n c e of 9 i n c h e s w h e n the a i r p l a n e 
i s i n a h o r i z o n t a l p o s i t i o n w i t h t h e l a n d ­
i n g g e a r def lected a s i t w o u l d be u n d e r 
t h e m a x i m u m a u t h o r i z e d w e i g h t of t h e 
a i r p l a n e . P r o p e l l e r s o n s e a p l a n e s s h a l l 
c l e a r t h e w a t e r b y a t l e a s t 18 i n c h e s w h e n 
t h e s e a p l a n e is a t re s t u n d e r t h e m a x i ­
m u m a u t h o r i z e d l o a d c o n d i t i o n . A c l e a r ­
a n c e of a t l e a s t 1 i n c h s h a l l be p r o v i d e d 
b e t w e e n t h e t i p s of t h e p r o p e l l e r s a n d a n y 
p a r t o f t h e s t r u c t u r e 

F U E L S Y S T E M S 

§ 4a.6Q5 Capacity and feed. T h e f u e l 
c a p a c i t y s h a l l be a t l e a s t 0.15 ga l lons p e r 
m a x i m u m ( e x c e p t take -o f f ) h o r s e p o w e r 
for w h i c h t h e a i r p l a n e is c e r t i f i c a t e d . 
A i r - p r e s s u r e f u e l s y s t e m s s h a l l n o t be 
used . O n l y s t r a i g h t g r a v i t y feed o r 
m e c h a n i c a l p u m p i n g of f u e l i s p e r m i t t e d . 
T h e s y s t e m s h a l l be so a r r a n g e d t h a t t h e 
e n t i r e f u e l s u p p l y m a y be u t i l i z e d i n t h e 
steepest c l i m b a n d a t t h e bes t g l i d i n g 
ang le a n d so t h a t t h e f eed por t s w i l l n o t 
be u n c o v e r e d d u r i n g n o r m a l m a n e u v e r s 
i n v o l v i n g m o d e r a t e r o l l i n g o r s ide s l i p ­
p i n g . T h e s y s t e m s h a l l a l so feed fue l 
p r o m p t l y a f t e r one t a n k h a s r u n d r y a n d 
a n o t h e r t a n k is t u r n e d on . I f a m e c h a n ­
i c a l p u m p is u s e d , a n e m e r g e n c y h a n d 
p u m p of e q u a l c a p a c i t y s h a l l be i n s t a l l e d 
a n d a v a i l a b l e for i m m e d i a t e use i n c a s e 
of a p u m p f a i l u r e . d u r i n g take-of f . H a n d 
p u m p s of s u i t a b l e c a p a c i t y m a y also be 
u s e d for p u m p i n g fue l f r o m a n a u x i l i a r y 
t a n k to a m a i n fue l t a n k . 

§ 4a.606 Tank installation. N o f u e l 
t a n k s h a l l be p l a c e d c loser to a n e n g i n e 
t h a n t h e r e m o t e s ide of a f ire w a l l . At 
l e a s t o n e - h a l f i n c h c l e a r a i r s p a c e s h a l T 
be a l l o w e d b e t w e e n the t a n k and the fire 
w a l l . S p a c e s a d j a c e n t to the s u r f a c e s of 
t h e t a n k s h a l l be v e n t i l a t e d so t h a t f u m e s 
c a n n o t a c c u m u l a t e o r r e a c h t h e crew o r 
p a s s e n g e r s i n case of l e a k a g e . I f two or 
m o r e t a n k s h a v e t h e i r out l e t s i n t e r c o n ­
n e c t e d t h e y s h a l l be c o n s i d e r e d as one 
t a n k a n d t h e t i r s p a c e i n t h e t a n k s s h a l l 
a l so be i n t e r c o n n e c t e d to p r e v e n t d i f f er ­
e n c e s i n p r e s s u r e at t h e a i r v e n t s of e a c h 
t a n k of suff ic ient m a g n i t u d e to c a u s e 
f u e l flow b e t w e e n t a n k s . M e c h a n i c a l 
p u m p s y s t e m s s h a l l n o t f e e d f r o m m o r e 
t h a n one t a n k a t a t i m e e x c e p t b y s p e c i a l 
r u l i n g f r o m the A d m i n i s t r a t o r . 

5 4a.607 Tank construction. E a c h 
f u e l t a n k s h a l l be p r o v i d e d w i t h e i t h e r a 
s u m p a n d d r a i n l o c a t e d a t t h e p o i n t 
w h i c h is lowest w h e n t h e a i r p l a n e i s i n a 
n o r m a l p o s i t i o n o n t h e g r o u n d or out le t s 
a t the b o t t o m of the t a n k p r o v i d e d w i t h 
l a r g e m e s h f inger s t r a i n e r s . I f a s u m p i s 
p r o v i d e d , the m a i n fue l s u p p l y s h a l l n o t 
be d r a w n f r o m t h e b o t t o m of t h i s s u m p . 
I f n o s u m p is p r o v i d e d , the s y s t e m d r a i n 
s h a l l be c o n t r o l l a b l e f r o m t h e p i lo t 
c o m p a r t m e n t a n d s h a l l a c t as a t a n k 
c l r a i n . E a c h t a n k s h a l l be s u i t a b l y 
v e n t e d f r o m t h e t o p p o r t i o n of t h e a i r 
s p a c e . S u c h a i r v e n t s s h a l l be so a r ­
r a n g e d a s to m i n i m i z e t h e poss ib i l i ty of 
s t o p p a g e b y d i r t or ice f o r m a t i o n . When 
l a r g e fue l t a n k s a r e u s e d , t h e size of t h e 
v e n t tubes s h o u l d be p r o p o r t i o n e d so as 
to p e r m i t r a p i d c h a n g e s I n i n t e r n a l a i r 
p r e s s u r e to o c c u r and t h e r e b y p r e v e n t 
c o l l a p s e of t h e t a n k s i n a steep g l ide or 
dive . T a n k s of lfl g a l l o n s 1 o r m o r e ca­
p a c i t y s h a l l be p r o v i d e d w i t h i n t e r n a l 
baffles, u n l e s s s u i t a b l e e x t e r n a l s u p p o r t is 
p r o v i d e d to r e s i s t s u r g i n g . 

§ 4a. 608 Tank strength. Fuel t a n k s 
shall be c a p a b l e of w i t h s t a n d i n g a n In­
t e r n a l test p r e s s u r e of 3 ^ p o u n d s p e r 
s q u a r e inch w i t h o u t f a i l u r e o r leakage. 
Fuel tanks of large c a p a c i t y which h a v e 
a m a x i m u m fuel depth greater than 2 
feet shall be i n v e s t i g a t e d f o r t h e pressure 
deve loped durln^the maximum l i m i t a c ­
c e l e r a t i o n w i t h f u l l t a n k s . Tanks shall 
be so d e s i g n e d , a n d t h e r i v e t s o r w e l d s 
so l o c a t e d , a s to resist v i b r a t i o n f a i l u r e s 
or leakage. 

i 4a .603 Gauge. A s a t i s f a c t o r y gauge 
s h a l l be so i n s t a l l e d on a l l a i r p l a n e s a s t o 
r e a d i l y i n d i c a t e to a pi lo t or f l ight m e ­
c h a n i c t h e q u a n t i t y of fue l i n e a c h t a n k 
Whi le i n flight. W h e n t w o o r m o r e t a n k s 
a r e c lose ly i n t e r c o n n e c t e d and vente j l , 
a n d i t is i m p o s s i b l e to feed f r o m e a c h one 
s e p a r a t e l y , o n l y one f u e l - l e v e l g a u g e 
n e e d be i n s t a l l e d . I f a g la s s g a u g e I s 
u s e d , i t s h a l l be s u i t a b l y p r o t e c t e d a g a i n s t 
b r e a k a g e . 

5 4a.610 Lines and fittings. A l l fue l 
l i n e s a n d fittings s h a l l be of suff icient 
s ize so t h a t u n d e r t h e p r e s s u r e of n o r m a l 
o p e r a t i o n t h e f low is n o t l e s s t h a n double 
t h e n o r m a l f low r e q u i r e d f o r take -o f f e n ­
g ine p o w e r . A tes t for proof of c o m p l i ­
a n c e w i t h t h i s r e q u i r e m e n t - s h a l l be 
m a d e . A l l f u e l l ines s h a l l be so s u p ­
p o r t e d a s to p r e v e n t excess ive v i b r a t i o n 
a n d s h o u l d be l o c a t e d so n o s t r u c t u r a l 
l o a d s c a n be a p p l i e d . B e n d s of s m a l l 
r a d i u s a n d v e r t i c a l h u m p s i n t h e l i n e s 
s h a l l be a v o i d e d . C o p p e r f u e l l ines w h i c h 
h a v e J > e e n b e n t s h a l l ^ e a n n e a l e d before 

i n s t a l l a t i o n . P a r t s o f t h e fue l s y s t e m a t ­
t a c h e d t o t h e eng ine a n d t o t h e p r i m a r y 
s t r u c t u r e o f t h e a i r p l a n e s h a l l be flexibly 
c o n n e c t e d t h e r e t o . F l e x i b l e hose c o n ­
n e c t i o n s a n d f u e l l i n e s s h a l l h a v e m e t a l 
l i n e r s or t h e e q u i v a l e n t . F i t t i n g s s h a l l 
be of a type s a t i s f a c t o r y to t h e A d m i n ­
i s t r a t o r . 

5 -la.611 Strainers. O n e or m o r e 
s t r a i n e r s of a d e q u a t e s i ze a n d des ign , I n ­
c o r p o r a t i n g a s u i t a b l e s e d i m e n t t r a p a n d 
d r a i n , s h a l l be p r o v i d e d i n t h e f u e l l i n e 
b e t w e e n t h e t a n k a n d t h e c a r b u r e t o r a n d 
s h a l l b e J n s t a l l e d i n a n acces s ib l e p o s i ­
t i o n . T h e s c r e e n s h a l l be e a s i l y r e m o v ­
a b l e for c l e a n i n g . 

I 4a.612 Valves. O n e o r m o r e p o s i ­
t i ve anf l q u i c k - a c t i n g v a l v e s t h a t w i l l 
s h u t off a l l fue l to e a c h e n g i n e s h a l l be 
w i t h i n e a s y r e a c h of t h e f i r s t pi lot a n d 
t h e s e c o n d p i lo t or of t h e f l ight m e c h a n i c . 
I n t h e case o f a i r p l a n e s e m p l o y i n g m o r e 
t h a n one s o u r c e of fue l s u p p l y , su i tab le 
p r o v i s i o n s h a l l be m a d e for i n d e p e n d e n t 
f eed ing f r o m e a c h s o u r c e . 

§ 4a.613 Dump valves. W h e n fue l 
t a n k s a r e e q u i p p e d w i t h d u m p v a l v e s , t h e 
o p e r a t i n g m e c h a n i s m f o r s u c h v a l v e s 
s h a l l be .wi thin- c o n v e n i e n t r e a c h of t h e 
first p i lo t a n d t h e s e c o n d p i lo t o r of t h e 
B i g h t m e c h a n i c . D u m p v a l v e s s h a l l be 
so i n s t a l l e d a s to p r o v i d e f o r safe a n d 
r a p i d d i s c h a r g e of fue l . 

5 4 a 614 Drains. O n e o r m o r e a c c e s ­
s ib le d r a i n s s h a l l be p r o v i d e d a t t h e l o w ­
est p o i n t o n t h e fue l s y s t e m s to com­
p l e t e l y d r a i n a l l p a r t s of e a c h s y s t e m 
w h e n t h e a i r p l a n e i s i n i t s n o r m a l p o s i ­
t i o n o n leve l g r o u n d . S u c h d r a i n s s h a l l 
d i s c h a r g e c l e a r of all p a r t s o l t h e a i r ­
p l a n e a n d s h a l l b e e q u i p p e d w i t h s u i t ­
a b l e s a f e t y l o c k s to p r e v e n t a c c i d e n t a l 
o p e n i n g . 

MISCELLANEOUS FDKL SYSTEM 
REQUIREMENTS 

5 4a.615 Filler openings. A l l f i l ler 
o p e n i n g s in t h e f u e l s y s t e m s h a l l be 
p l a i n l y m a r k e d w i t h t h e c a p a c i t y and 
t h e w o r d "fue l" . P r o v i s i o n s h a l l be m a d e 
to p r e v e n t a n y overf low f r o m e n t e r i n g 
t h e wing o r fuselage. 

S ta .«I» Prevention of ice formation. 
A n adequate m e a n s s h a l l be provided for 
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preventing the formation of ice in the 
engine carburetors (see also § 4R.550 (1). 
[ A m d t . 5, 4 F . R. m i l 

L U B R I C A T I O N S Y S T E M S , 

Ma.<?21 General. Each engine shall 
have an independent oil supply. The oil 
capacity of the system shall be at least 
1 gallon for every 25 gallons of fuel but 
shall not be less than 1 gallon for each 
75 maximum (except take»off) rated 
horsepower of the engine or engines. A 
special ruling concerning the capacity 
will be made by the Administrator when 
oil may be -transferred Jjetween engines 
In flight or when a suitable reserve is 
provided. The suitability of the lubri­
cation system shall be demonstrated in 
flight tests in which engine temperature 
measurements are. obtained. The sys­
tem shall provide the engine with an 
ample quantity of oil at a temperature 
suitable for satisfactory engine opera­
tion. 
[ A m d t . W - l , I F . R. 7933] 

$ 4a.622 Tank installation. Oil tanks 
shall be suitably vented and shall be pro­
vided with an expansion space which 
cannot be inadvertently filled with oil. 
Such expansion space shall be at least 
10 percent of the total tank volume, 
except that it shall in no case be less ttian 
one-half gallon. 

S 4a.623 Tank strength. Oil tanks 
shall be capable of withstanding an in­
ternal test pressure of 5 pounds per 
square inch without failure or leakage. 
Tanks shall be so designed and the rivets 
.or welds so located as to resist vibration 
failures and leakage. 

§4a.624 Gauge. A suitable means 
shall be provided to determine the 
amount of oil In the system during the 
filling operation. 

5 4a.625 Piping. Oil piping shall have 
an inside diameter not less than the 
inside diameter of the engine inlet or 
outlet arid shall have no splices between 
connections. Connections in the oil sys­
tem shall be of a type satisfactory to the 
Administrator. 

5 4a.626 Drains, One or more acces­
sible drains shall be provided at the low­
est point on the lubricating systems to 
drain completely all parts of each system 
when the airplane is in its normal posl-

; tion on level ground. Such drains shall 
discharge clear of all parts of t&e air­
plane and shall he equipped with suit­
able safety locks to prevent accidental 
opening. 

S 4a.627 Oil temperature. A suitable 
means shall be provided, for measuring 
the oil temperature at the engine inlet. 

i 4&.62S Filler openings. All filler 
openings in the oil system shall be plainly 
marked with the capacity and the word, 
"oil". 

C O O L I N G S Y S T E M S 

S 4a.633 General. The cooling sys­
tem shall be of sufficient capacity to 
maintain engine temperatures within 
safe operating limits under all conditions 
of flight during a period at least equal to 
that established by the fuel capacity of 
the aircraft, assuming normal, engine 

p o w e r a n d speeds . C o m p l i a n c e w i t h t h i s 
r e q u i r e m e n t s h a l l be d e m o n s t r a t e d i n 
flight tests i n w h i c h e n g i n e t e m p e r a t u r e 
m e a s u r e m e n t s a r e o b t a i n e d u n d e r c r i t i ­
c a l flight c o n d i t i o n s i n c l u d i n g flight w i t h 
one o r m o r e eng ines i n o p e r a t i v e . 

§ 4a.634 Radiators. R a d i a t o r s s h a l l 
be so m o u n t e d as to r e d u c e v i b r a t i o n 
a n d e l i m i n a t e s t r a i n s c a u s i n g d i s t o r t i o n . 

I 4a.635 Piping. P i p i n g a n d c o n n e c ­
t i o n s s h a l l c o n f o r m to a c c e p t e d s t a n d ­
a r d s a n d s h a l l n o t t r a n s m i t v i b r a t i o n to 
t h e r a d i a t o r or t h e s t r u c t u r e o f t h e 
a i r c r a f t . 

§ 4a.636 Drains. O n e or m o r e a c c e s ­
s ib le d r a i n s s h a l l be p r o v i d e d a t t h e l o w ­
es t po in t s o n t h e coo l ing s y s t e m t o d r a i n 
c o m p l e t e l y a l l p a r t s of s u c h system w h e n 
t h e a i r p l a n e is i n i t s n o r m a l p o s i t i o n o n 
leve l g r o u n d . S u c h d r a i n s s h a l l d i s ­
c h a r g e c l e a r of a l l p a r t s of t h e a i r p l a n e 
a n d s h a l l be e q u i p p e d w i t h s u i t a b l e 
sa f e ty l o c k s to p r e v e n t a c c i d e n t a l 
open ing . 

§ 4a.637 Filler openings. A l l f i l ler 
open ings i n t h e cool ing s y s t e m s h a l l be 
p l a i n l y m a r k e d w i t h the c a p a c i t y of t h e 
s y s t e m a n d t h e n a m e of t h e • p r o p e r 
cool ing l iqu id . 

P o W E S - P L A N T I N S T R U M E N T S , C O N T R O L S , 

A N D A C C E S S O E I E S 

§ 4a.642 Instruments. T h e eng ine i n ­
s t r u m e n t s r e q u i r e d a r e speci f ied i n 
S u b p a r t F . T h e i n s t a l l a t i o n r e q u i r e ­
m e n t s for n a v i g a t i o n a l i n s t r u m e n t s i n 
8 4a.563 s h a l l a p p l y to t a c h o m e t e r s a n d 
m a n i f o l d p r e s s u r e gauges. A l l o t h e r i n ­
s t r u m e n t s s h a l l be vis ib le i n flight to t h e 
pi lot a n d copi lot or to t h e f l ight m e ­
c h a n i c , I f t h e m a n i f o l d p r e s s u r e gauges 
a n d t a c h o m e t e r s a r e n o t v i s ib le to t h e 
flight m e c h a n i c , he s h a l l be p r o v i d e d w i t h 
a d u p l i c a t e s e t of these i n s t r u m e n t s . 

§ 4a.643 Controls. A l l p o w e r - p l a n t 
c o n t r o l s , i n c l u d i n g those of t h e fue l s y s ­
t e m , s h a l l be p l a i n l y m a r k e d to show t h e i r 
f u n c t i o n a n d m e t h o d of o p e r a t i o n . T h e . 
fue l c a p a c i t y a n d . the i d e n t i t y of e a c h 
t a n k s h a l l be i n s c r i b e d o n or a d j a c e n t 
to t h e fue l t a n k se lec tor v a l v e c o n t r o l s 
i n the pi lot c o m p a r t m e n t . , 

I A m d t . 4a -3 , ,14 -F . R. 6768] 

§ 4a.644 Throttle controls. T h r o t t l e 
c o n t r o l s s h a l l be e a s i l y a c c e s s i b l e to both 
pi lo t s a n d s h a l l be so a r r a n g e d a s to 
afford a pos i t ive a n d i m m e d i a t e l y r e ­
s p o n s i v e m e a n s of c o n t r o l l i n g a l l eng ines 
s e p a r a t e l y or s i m u l t a n e o u s l y . F l e x i b l e 
t h r o t t l e c o n t r o l s y s t e m s s h a l l be of a 
c e r t i f i c a t e d type . A f o r w a r d m o v e m e n t 
s h a l ! open t h e thro t t l e . 

§ 4a.645 Ignition switches. I g n i t i o n 
s w i t c h e s s h a l l be e a s i l y acces s ib l e to 
b o t h pi lots . A pos i t i ve m e a n s for q u i c k l y 
s h u t t i n g off a l l i g n i t i o n of m u l t i e n g i n e 
a i r c r a f t , by" g r o u p i n g of s w i t c h e s o r 
o t h e r w i s e , s h a l l be p r o v i d e d . 

5 4a.646 Propeller pitch controls. 
S e p a r a t e p i t c h c o n t r o l s s h a l l be p r o v i d e d 
for e a c h p r o p e l l e r . 

5 4a.647 A c c e s s o r i e s (air c a r r i e r 
planes). (See § 4a.581.) 

M A N I F O L D I N G , C O W L I N G , A N D F I R E W A L L 

8 4a.651 General. A l l m a n i f o l d s , 
c o w l i n g , a n d f i re w a l l s s h a l l be so d e ­
s i g n e d a n d i n s t a l l e d a s to r e d u c e to a 

m i n i m u m t h e poss ib i l i ty of fire e i t h e r 
d u r i n g flight or fo l lowing an' a c c i d e n t a n d 
s h a l l t h e r e f o r e c o m p l y w i t h a c c e p t e d 
p r a c t i c e i n a l l de ta i l s of i n s t a l l a t i o n n o t 
spec i f ied i n t h i s p a r t . 

§ 4a.652 Manifolds. E x h a u s t m a n i ­
fo lds s h a l l be c o n s t r u c t e d of s u i t a b l e 
m a t e r i a l s , s h a l l p r o v i d e for e x p a n s i o n , 
a n d s h a l l be a r r a n g e d a n d cooled so t h a t 
l o c a l h o t p o i n t s do n o t f o r m . G a s e s s h a l l 
be d i s c h a r g e d c l e a r of t h e c o w l i n g , a i r ­
p l a n e s t r u c t u r e , a n d fue l s y s t e m p a r t s of 
d r a i n s . T h e y s h a l l n o t b low b a c k on t h e 
c a r b u r e t o r a i r i n t a k e or t h e pi lot or p a s ­
sengers , n o r c a u s e a g l a r e a h e a d of the 
pi lo t a t n i g h t . N o e x h a u s t m a n i f o l d i n g 
s h a l l be l o c a t e d i m m e d i a t e l y a d j a c e n t to 
or u n d e r the c a r b u r e t o r or f u e l s y s t e m 
p a r t s l i ab le to l e a k a g e . 

§ .a .653 Air intakes. C a r b u r e t o r a i r 
i n t a k e s s h a l ] be s u i t a b l y d r a i n e d a n d 
s h a l l o p e n c o m p l e t e l y outs ide t h e c o w l i n g , 
u n l e s s t h e e m e r g e n c e of b a c k - f i r e flames 
i s pos i t i ve ly p r e v e n t e d . T h e d r a i n s h a l l 

n o t d i s c h a r g e fue l i n t h e p a t h of possible 
e x h a u s t flames. 

§ 4a.654 Engine cowling. A H c o w l i n g 
a r o u n d the p o w e r p l a n t a n d on t h e eng ine 
s ide of t h e f ire w a l l s h a l l be m a d e of 
m e t a l a n d s h a l l be so a r r a n g e d t h a t a n y 
a c c u m u l a t i o n s of d i r t , was te , o r f u e l m a y 
be o b s e r v e d w i t h o u t c o m p l e t e r e m o v a l of 
t h e c o w l i n g . I t s h a l l fit t i g h t l y to t h e 
fire w a l l , bu t open ings m a y be p r o v i d e d It 
t h e a i r p l a n e s u r f a c e w i t h i n 15 i n c h e s 
t h e r e o f i s pro tec ted w i t h m e t a l or o t h e r 
s u i t a b l e fireprooflng m a t e r i a l . T h e c o w l ­
i n g s h a l l be c o m p l e t e l y a n d s u i t a b l y 
d r a i n e d i n a l l a t t i t u d e s of flight a n d on 
t h e g r o u n d , w i t h s e p a r a t e d r a i n s p r o v i d e d 
for t h e p a r t s of t h e fue l s y s t e m l i a b l e 
to l e a k a g e . A l l s u c h d r a i n s s h a l l be so 
l o c a t e d as to p r e v e n t fue l o r oi l f r o m 
d r i p p i n g onto the e x h a u s t m a n i f o l d o r 
a n y p a r t s of t h e a i r c r a f t a n d f r o m p e r ­
m e a t i n g a n y m a t e r i a l o f a c e l l u l a r n a t u r e . 

14a .655 F i r e wall, ( a ) A fire w a l l 
s h a l l be p r o v i d e d u n l e s s t h e e n g i n e is 
m o u n t e d i n a n i so la t ed n a c e l l e w i t h n o 

" fue l t a n k s . S u c h fire b u l k h e a d s h a l l be 
c o n s t r u c t e d I n e i t h e r of t h e f o l l o w i n g 
a p p r o v e d m a n n e r s : 

( D A s ing le shee t of t e r n e p l a t e n o t less 
t h a n 0.028 i n c h t h i c k . 

(2) A s i n g l e s h e e t of s t a i n l e s s s teel n o t 
less t h a n 0.015 i n c h t h i c k . 

(3) T w o shee t s of a l u m i n u m or a l u m i ­
n u m a l loy n o t less t h a n 0.02" t h i c k f a s ­
t e n e d t o g e t h e r a n d h a v i n g be tween t h e m 
a n asbes tos p a p e r o r asbestos f a b r i c s h e e t 
a t l e a s t inch t h i c k . 

<b> T h e fire w a l l s h a l l c o m p l e t e l y i s o ­
l a t e t h e eng ine c o m p a r t m e n t a n d s h a l l 
h a v e a l l n e c e s s a r y o p e n i n g s fitted w i t h 
c lose - f i t t ing g r o m m e t s o r b u s h i n g s . A d ­
j a c e n t i n f l a m m a b l e s t r u c t u r a l m e m b e r s 
s h a l l be p r o t e c t e d b y asbes tos or a n 
e q u i v a l e n t i n s u l a t i n g m a t e r i a l , a n d p r o ­
v i s i o n s h a l l be m a d e for p r e v e n t i n g fue l 
a n d o i l f r o m p e r m e a t i n g i t . 

§ 4 a . 6 5 f i Heating systems. H e a t i n g 
s y s t e m s I n v o l v i n g t h e p a s s a g e of c a b i n a i r 
over o r i n c lose p r o x i m i t y to e n g i n e e x ­
h a u s t m a n i f o l d s s h a l l n o t be used , u n l e s s 
a d e q u a t e p r e c a u t i o n s a r e i n c o r p o r a t e d I n 
t h e d e s i g n t c p r e v e n t t h e i n t r o d u c t i o n o f 
c a r b o n m o n o x i d e in to t h e c a b i n o r pi lot 
c o m p a r t m e n t . T h e y s h a l l be c o n ­
s t r u c t e d of . s u i t a b l e materials, ' ' be a d e -



PART 4A—AIRPLANE AIRWORTHINESS 21 

quately cooled, and be susceptible to 
ready disassembly for inspection. 

M I S C E L L A N E O U S P O W E R - P L A N T . 

R E Q U I R E M E N T S 

5 4a.661 Materials. Fuel, oil, and 
cooling systems shall be made of ma­
terials which, including tjreir normal or 
inherent impurities, will not react 
chemically with any fuels, oils, or liquids 
that are likely to be placed in them. 

S U B P A R T H — P E R F O R M A N C E 

S O U R C E : 55 4a.671 to 4a.760-T contained, in 
Civi l Air Regulations, May 31, 1938, as 
amended by A m d t . 75, 5 F . R. 394G, except as 
n o t e d following sections affected. 

14a.671 Performance requirements. 
All airplanes shall comply with the per­
formance requirements set forth in 
§§ 4a.680 and 4a.G82. All airplanes ex­
cept those certificated in the transport 
category shall comply with §§ 4a.672 
through 4a.679, inclusive. Compliance 
with such performance requirements 
shall be shown in standard atmosphere, 
at all weights up to and including the 
standard weight ( I 4a.37 <d)) and under 
all loading conditions within the center 
of gravity range certified (§ 4a.725): P r o ­
vided, That demonstration of compliance 
with landing-speed requirements, and 
with those relating to take-off time and 
distance, may be limited to an inter­
mediate range of center of gravity posi­
tions if it can be shown that it is possible 
for the airplane to continue flight with 
one engine inoperative, and that pas­
sengers or other load can be easily and 
rapidly shifted while in flight to permit 
the realization, at the pilot's discretion, 
of a center of gravity position within the 
range covered by this demonstration. 
There shall be no flight or handling char­
acteristics which, in the opinion of the 
Administrator, render the airplane un-
alrworthy. 

[Amdt. 04-12, 7 F . B . 1730 as amended by 
Amdt. 04 -̂2, 8 F , K . 139991 

§ 4a.672 Landing speeds. The land­
ing speed with power off, in standard 
calm air at sea level, shall not exceed a 
value determined as follows: 

(a) Airplanes certificated for passen­
ger carrying: 

(1) 65 miles per hour for airplanes of 
20,000 pounds standard weight or less, 

(2) 70 miles per hour for airplanes of 
30,000 pounds standard weight or more, 
and a linear variation with standard 
weight shall apply lor airplanes between 
20,000 and 30,000 pounds. 

(b) Airplanes which are certificated 
for the carriage of goods only: 

The above landing speed values may 
be increased 5 miles per hour. 

§ 4a.673 Take-off. Take-off at sea 
level: 

(a) Within 1,000 feet for land planes; 
(b> Within 60 seconds in calm air for 

seaplanes. 
[Amdt. 56, 5 F. R. 2100' 

| 4a.674 Climb. The average rate of 
climb for the first minute after the air­
plane leaves the take-off surface in ac­
cordance with 5 4a,673, and the rate of 
steady climb at sea level with not more 
than maximum-exeept-take-off power, 
shall not be less in feet per minute than: 

(a) Land planes. Eight times the 
measured power-off stalling speed in 

miles per hour with the flaps and land­
ing gear retracted, or 300 feet per min­
ute, whichever is greater; 

(b) Sea planes. Six times the meas­
ured power-off stalling speed in miles 
per hour with the flaps retracted, or 250 
feet per minute, whichever is greater. 
[Amdt. 06, 5 F , B . 2100J 

§ 4a.675 Controllability a7id maneu­
verability. All airplanes shall be con­
trollable and maneuverablc under all 
power conditions and at all flying speeds 
between, minimum flying speed and the 
maximum certified speed. All airplanes 
shall have control adequate for an aver­
age landing at minimum landing speed 
with power off. 

§ 4a.S76 Controllability at the stall. 
With power off and with 75 percent 
maximum-except-take-oif power, with 
flaps and landing gear in any position, 
the airplane shall have sufficient direc­
tional and lateral control so that when 
the airplane is stalled, the downward 
pitching motion following the stall shall 
occur prior to any uncontrollable roll or 
yaw. Any such pitching motion shall not 
be excessive and recovery to normal flight 
shall be possible by normal use of the 
controls after the pitching motion is un­
mistakably developed, without excessive 
loss of attitude, 
(Amdt. 04^14, 7 F . R, 5037] 

§ 4a.677 Balance. As used in the reg­
ulations in this part the term "balanced" 
refers to steady flight in calm air without 
exertion of control force by the pilot or 
automatic pilot. Lateral and directional 
balance is required at cruising speed 
which for this purpose shah be taken as 
90 percent of the high speed in level 
flight. Longitudinal balance is required 
under the following flight conditions: 

(a) Poicer on. In level flight, at all 
speeds between cruising speed and a 
speed 20 percent in excess of stalling 
speed. In a climb, at maximum (except 
take-off) horsepower and a speed 20 per­
cent in excess of stalling speed. 

(b) Power off. In a glide, at a speed 
not in excess of 140 percent of the maxi­
mum permissible landing speed or the 
placard speed with flaps extended, which­
ever is lower, under the forward center 
of gravity position approved with maxi­
mum authorized load and under the most 
forward center of gravity position ap­
proved, regardless of weight. 

§ 4a.678 Stability. Under all power 
conditions all airplanes shall be longi­
tudinally, laterally, and directionally 
stable. An airplane will be considered to 
be longitudinally stable if, in stability 
tests, the amplitude of the oscillations 
decreases. 

§ 4a. 679 Spinning. (Not applicable 
to airplanes certificated in the transport 
category). At any permissible combina­
tion of weight and center of gravity posi­
tion obtainable with all or part of the 
design useful load, there shall be no ex­
cessive reversal of control forces during 
any possible spinning up to 6 turns. It 
shall be possible promptly to recover at 
any point in the spinning described above 
by using the controls in a normal manner 
for that purpose and without exceeding 
either the limiting air speed or the limit 
design normal acceleration for the air­
plane. It"shaU>rl6t be possible to obtain 

uncontrollable spins by means of any 
possible use of the controls: Provided, 
That compliance with the foregoing re­
quirements with respect to spinning shall 
not be required for those airplanes: 

(a) Permanently placarded "inten­
tional spinning prohibited"; or 

lb' Demonstrated to the satisfaction 
of the Administrator to be characteristi­
cally incapable of spinning. 
[Amdt. 04-14, 7 F . E - 5037] 

8 4a.680 Flutter and vibration . 
Wings, tail surfaces, control surfaces, and 
primary structural parts shall be free 
from flutter or objectionable vibration in 
all normal attitudes or conditions of 
flight between the minimum flying speed 
and the maximum indicated air speed 
attained in official flight tests (see 
§. 4a.708). 

5 4a,681-T Flutter and vibration. A l l 
parts of transport category airplanes 
shall be free from flutter or excessive 
vibration under all speed and power con­
ditions appropriate to the operation of 
the airplane during take-off, climb, level 
flight, and landing, and during glide at 
speeds up to the maximum indicated air 
speed attained during official flight tests 
(see | 4a.708). There shall be no appre­
ciable buffeting for any flap position at 
any speed in excess of 10 miles per hour 
above stalling speed for such position nor 
shall buffeting at lower speeds be so vio­
lent as to interfere with the pilot's con­
trol of the airplane or cause discomfort 
to its occupants. 
[Amdt. 40-7, 7 F. R. 984] 

$ 4a.682 Ground and water charac­
teristics. Landplanes shall be maneuv-
erable on the ground and shall be free 
from dangerous ground looping tenden­
cies and objectionable taxying character­
istics. The seaworthiness and handling 
characteristics of seaplanes and amphib­
ians shall be demonstrated by tests 
deemed appropriate by the Admin­
istrator. 

Citoss REFERENCE: For water s t a b i l i t y r e ­
q u i r e m e n t s , see S 4a.491. 

M O D I F I E D P E R F O I M A H C E R E Q U I R E M E N T S 

5 4a.687 Modified performance re­
quirements for multiengine airplanes not 
certificated in the transport category. 
The weight of any multiengine airplane 
manufactured pursuant to a type certifi­
cate issued prior to January 1, 1941, may 
be increased beyond the values corre­
sponding to the landing speed specified 
in § 4a,672 and take-off requirements of 
S 4a,673, subject to the following condi­
tions : 

(a) The increased weight shall be 
known as the provisional w e i g h t 
<§4a.37 (e)>. The standard weight 
( I 4a.37 (d)) shall be the maximum per­
missible weight for landing. The pro­
visional weight shall be the maximum 
permissible weight for take-off. 

(to) Compliance with ah the airworth­
iness requirements except landing speed 
and take-off is required at the provisional 
weight, except that the, provisional 
weight may exceed the design weight on 
which the structural loads for the land­
ing conditions are based by an amount 
not greater than 15 percent: Provided, 
That the airplane is shown to be capable 
of safely withstanding the ground or 
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w a t e r s h o c k loads i n c i d e n t to t a k i n g off 
a t the p r o v i s i o n a l we ight . 

( c ) T h e a i r p l a n e s h a l l be p r o v i d e d 
w i t h s u i t a b l e m e a n s for t h e r a p i d a n d 
safe d i s c h a r g e of a q u a n t i t y of fue l s u f ­
ficient to r e d u c e i ts w e i g h t f r o m t h e 
p r o v i s i o n a l w e i g h t to the s t a n d a r d 
w e i g h t . 

( d ) I n n o c a s e s h a l l t h e p r o v i s i o n a l 
w e i g h t exceed a v a l u e c o r r e s p o n d i n g to 
a l a n d i n g speed of 5 m i l e s p e r h o u r i n 
excess o f t h a t spec i f i ed i n S 4a.672, a 
take -o f f d i s t a n c e of 1,500 feet i n t h e c a s e 
of l a n d p l a n e s , or a take -o f f t i m e of 60 
s e c o n d s i n t h e c a s e of s e a p l a n e s ; n o r 
s h a l l a n y p r o v i s i o n a l w e i g h t a u t h o r i z e d 
i n r e s p e c t to a n y type of a i r p l a n e a f t e r 
J a n u a r y 1, 1945, exceed .the v a l u e c o r ­
r e s p o n d i n g to a r a t e of c l i m b of a t l e a s t 
180 feet pet" m i n u t e a t a n a l t i tude of 5,000 
feet 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 , 
i ts p r o p e l l e r w i n d m i l l i n g w i t h the p r o ­
pe l l e r c o n t r o l i n a p o s i t i o n w h i c h w o u l d 
a l l o w t h e e n g i n e ( i f o p e r a t i n g n o r m a l l y 
a n d w i t h i n a p p r o v e d l i m i t s ) to deve lop 
a t feast 50 p e r c e n t of m a x i m u m - e x c e p t -
take-of f eng ine speed , a l l o t h e r eng ines 
o p e r a t i n g a t the take-of f power a v a i l a b l e 
a t s u c h a l t i tude , t h e l a n d i n g gear r e ­
t r a c t e d , c e n t e r of g r a v i t y i n t h e m o s t 
u n f a v o r a b l e p o s i t i o n p e r m i t t e d f o r t a k e ­
off, a n d t h e f laps i n the take-o f f pos i t ion . 
[Amdt. 04-3, 10 F . R. 37931 

P E R F O R M A N C E T E S T S 

§ 4a.701 General. C o m p l i a n c e w i t h 
the p e r f o r m a n c e r e q u i r e m e n t s i n §§ 4 a . -
671 t h r o u g h 4a.692 s h a l l be d e m o n s t r a t e d 
b y m e a n s of s u i t a b l e flight tests of t h e 
t y p e a i r p l a n e . C o m p u t a t i o n s m a y be 
used to e s t i m a t e t h e effects of m i n o r 
c h a n g e s . A d d i t i o n a l i n f o r m a t i o n c o n ­
c e r n i n g t h e p e r f o r m a n c e c h a r a c t e r i s t i c s 
of a i r c a r r i e r a i r p l a n e s is spec i f ied i n 
§ 4 a . 7 1 7 . S u c h c h a r a c t e r i s t i c s s h a l l be 
d e t e r m i n e d by d i r e c t f l ight t e s t ing , or by 
m e t h o d s c o m b i n i n g b a s i c f l ight tests a n d 
c a l c u l a t i o n s . A l l p e r f o r m a n c e c h a r a c ­
t e r i s t i c s s h a l l be c o r r e c t e d to s t a n d a r d 
a t m o s p h e r i c c o n d i t i o n s a n d zero w i n d . 
M e t h o d s o f p e r f o r m a n c e c a l c u l a t i o n a n d 
c o r r e c t i o n e m p l o y e d s h a l l be s u b j e c t to 
t h e a p p r o v a l of t h e A d m i n i s t r a t o r . 

§ 4a.702 Flight test pilot, ( a ) , T h e 
a p p l i c a n t s h a l l p r o v i d e a p e r s o n h o l d i n g 
a n a p p r o p r i a t e c o m m e r c i a l p i lo t c e r t i f i ­
c a t e to m a k e the flight tests , but a des ig ­
n a t e d i n s p e c t o r of t h e A d m i n i s t r a t o r m a y 
pi lot t h e a i r p l a n e d u r i n g s u c h p a r t s of 
the tests a s h e m a y d e e m a d v i s a b l e . 

(b ) I n t h e e v e n t t h a t t h e a p p l i c a n t ' s 
tes t pi lot is u n a b l e o r u n w i l l i n g to c o n ­
d u c t a n y of t h e r e q u i r e d flight tests , the 
tests s h a l l be d i s c o n t i n u e d u n t i l t h e a p ­
p l i c a n t f u r n i s h e s a c o m p e t e n t pi lot . 

§ 4a.703 Parachutes. P a r a c h u t e s s h a l l 
be w o r n o r m e m b e r s o f the c r e w d u r i n g 
the flight tests . 

5 4a.704 Reports. T h e a p p l i c a n t s h a l l 
s u b m i t to the i n s p e c t o r of t h e A d m i n i s ­
t r a t o r a r e p o r t c o v e r i n g a l l c o m p u t a t i o n s 
a n d tes t s r e q u i r e d i n c o n n e c t i o n w i t h 
c a l i b r a t i o n of flight i n s t r u m e n t s a n d c o r ­
r e c t i o n of tests r e s u l t s to s t a n d a r d a t ­
m o s p h e r i c c o n d i t i o n s . T h e i n s p e c t o r w i l l 
c o n d u c t a n y flight tes t s w h i c h a p p e a r to 
h i m to be n e c e s s a r y i n o r d e r to c h e c k 
the c a l i b r a t i o n a n d c o r r e c t i o n r e p o r t or 
to d e t e r m i n e t h e a i r w o r t h i n e s s of the 
a i r p l a n e . 

§ 4a.705 leading conditions. T h e 
l o a d i n g c o n d i t i o n s u s e d i n p e r f o r m a n c e 
tests s h a l l be s u c h a s to cover t h e r a n g e 
of l o a d s a n d c e n t e r of g r a v i t y pos i t i ons 
for w h i c h t h e a i r p l a n e is to be c e r t i f i ­
c a t e d . 

§ 4a.706 Use of ballast. B a l l a s t m a y 
be used to e n a b l e a i r p l a n e s to c o m p l y 
w i t h the flight r e q u i r e m e n t s as to l o n g i ­
t u d i n a l s t a b i l i t y , b a l a n c e , a n d l a n d i n g i n 
a c c o r d a n c e w i t h t h e fo l lowing p r o v i ­
s i o n s : 

( a ) B a l l a s t s h a l l no t be u s e d for t h i s 
p u r p o s e i n a i r p l a n e s h a v i n g a gross 
w e i g h t of less t h a n 5,000 p o u n d s n n r i n 
a i r p l a n e s w i t h a t o t a l s e a t i n g c a p a c i t y 
of less t h a n s e v e n p e r s o n s . 

(b ) T h e p l a c e o r p l a c e s for c a r r y i n g 
b a l l a s t shall be properly d e s i g n e d a n d 
i n s t a l l e d a n d p l a i n l y m a r k e d . 

( c ) T h e l o a d i n g s c h e d u l e w h i c h w i l l 
a c c o m p a n y e a c h cer t i f i ca te i s s u e d for a n 
a i r p l a n e r e q u i r i n g s p e c i a l l o a d i n g of t h i s 
t y p e s h a l l be c o n s p i c u o u s l y pos ted i n 
e i t h e r t h e p i lo t c o m p a r t m e n t o r i n o r 
a d j a c e n t to the b a l l a s t c o m p a r t m e n t s , 
a n d s t r i c t c o m p l i a n c e t h e r e w i t h w i l l be 
r e q u i r e d of the a i r p l a n e o p e r a t o r . 

| C A R , M a y 3 1 , 1938, as amended b y A m d t . 48, 
5 P. B . 1836] 

§ 4a.707 Fuel to be carried. W h e n low 
fuel a d v e r s e l y affects b a l a n c e o r s t a b i l ­
i t y , t h e a i r p l a n e s h a l l be so t e s t e d as to 
s i m u l a t e the c o n d i t i o n e x i s t i n g w h e n 
t h e a m o u n t of fue l o n b o a r d does not 
e x c e e d 1 ga l l on for every 12 m a x i m u m 
(except take -o f f ) h o r s e p o w e r of t h e e n ­
g i n e or e n g i n e s i n s t a l l e d t h e r e o n . W h e n 
t h e eng ine is l i m i t e d to a lower power , 
t h e l a t t e r s h a l l be u s e d i n c o m p u t i n g l o w 
fue l . 

§ 4a.708 Maximum air speed. T h e 
flight tes t s s h a l l i n c l u d e s t e a d y flight i n 
r e l a t i v e l y s m o o t h a i r a t t h e d e s i g n g l i d ­
i n g speed ( V f f ) for w h i c h c o m p l i a n c e w i t h 
t h e s t r u c t u r a l l o a d i n g r e q u i r e m e n t s 
<§§ 4a.72 t h r o u g h 4a.99) h a s been p r o v e d , 
e x c e p t t h a t t h e y n e e d n o t i n v o l v e speeds 
I n excess of 1,33 VL <§ 4a.40 ( c ) ) : Pro­
vided, T h a t the o p e r a t i o n l i m i t s a r e c o r ­
r e s p o n d i n g l y fixed (see § 4 a . 7 2 6 ) . W h e n 
h i g h - l i f t dev i ce s h a v i n g n o n a u t o m a t i c 
o p e r a t i o n a r e e m p l o y e d , t h e tests s h a l l 
a lso i n c l u d e s t e a d y flight a t t h e d e s i g n 
flap speed Vi (§ 4a.40 ( f ) ) , except t h a t 
t h e y n e e d n o t i n v o l v e speeds i n excess of 
2 Vsf (see $ 4a.40 te)). I n case s w h e r e 
t h e h i g h - l i f t dev ices a r e a u t o m a t i c a l l y 
o p e r a t e d , t h e tes t s s h a l l cover the r a n g e 
of speeds w i t h i n w h i c h t h e dev ices a r e 
opera t ive . 

§ 4a.709 . One-engine-inoperative per­
formance. M u l t i e n g i n e a i r p l a n e s s h a l l 
be f l ight - tes ted a t s u c h a l t i t u d e s a n d 
w e i g h t s as a r e n e c e s s a r y , i n t h e o p i n i o n 
of t h e A d m i n i s t r a t o r , to p r e p a r e a c c u r a t e 
d a t a to s h o w c l i m b i n g p e r f o r m a n c e w i t h ­
i n t h e r a n g e of w e i g h t for w h i c h c e r t i f i ­
c a t i o n i s s o u g h t , 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 a n d e a c h o t h e r e n g i n e o p e r ­
a t i n g a t no t m o r e t h a n m a x i m u m - e x ­
c e p t - t a k e - o f f p o w e r . S u c h d a t a w h e n 
a p p r o v e d by t h e A d m i n i s t r a t o r s h a l l be 
k e p t i n t h e a i r p l a n e a t a l l t i m e s d u r i n g 
flight i n a p l a c e c o n v e n i e n t l y acces s ib l e 
to t h e pi lot . 

I A m d t . 56, 5 F. R. 2101 as amended by A m d t . 
75, 5 F. R , 3947] 

§ 4a.710 Air-speed indicator calibra­
tion. I n a c c o r d a n c e w i t h § 4a.559, t h e 

a i r - s p e e d i n d i c a t o r of t h e t y p e a i r p l a n e 
s h a l l be c a l i b r a t e d i n flight. T h e m e t h o d 
of c a l i b r a t i o n u s e d s h a l l be s u b j e c t to 
t h e a p p r o v a l of t h e A d m i n i s t r a t o r . 

J 4 s . 7 U Check of fuel system. The 
o p e r a t i o n of t h e fue l s y s t e m s h a l l be 
c h e c k e d i n flight to d e t e r m i n e i ts effec­
t i v e n e s s u n d e r low fue l c o n d i t i o n s a n d 
a f t e r c h a n g i n g f r o m one s u p p l y t a n k to 
a n o t h e r . (See § 4a.605.) F o r s u c h tes t s 
low fue l is d e f i n e d as a p p r o x i m a t e l y 15 
m i n u t e s s u p p l y i n e a c h t a n k t e s t ed , a t 
t h e m a x i m u m - e x c e p t - t a k e - o f f p o w e r 
cer t i f i ed . 

A I R C A R R I E R A I R C R A F T P E R F O R M A N C E 
C H A R A C T E R I S T I C S 

I 4a,717 Performance characteristics 
of air carrier aircraft. No a i r c a r r i e r 
s h a l l o p e r a t e a i r c r a f t i n s c h e d u l e d a i r 
t r a n s p o r t a t i o n u n l e s s d a t a s h a l l h a v e 
been s u b m i t t e d to a n d a p p r o v e d by t h e 
A d m i n i s t r a t o r , c o v e r i n g t h e d e t e r m i n a ­
t i o n of s u c h p e r f o r m a n c e c h a r a c t e r i s t i c s , 
i n a d d i t i o n to t h o s e speci f ied i n §§ 4 a . 6 7 1 -
4a. 711, a s a r e , i n the o p i n i o n of t h e A d ­
m i n i s t r a t o r , n e c e s s a r y to d e t e r m i n e t h e 
a b i l i t y of s u c h a i r c r a f t to s a f e l y p e r f o r m 
t h e type of o p e r a t i o n w h i c h the a i r c a r ­
r i e r proposes to c o n d u c t . T h e m e t h o d 
used for t h e d e t e r m i n a t i o n of s u c h ab i l i t y 
s h a l l be s u b j e c t to t h e a p p r o v a l of t h e 
A d m i n i s t r a t o r . 

[ A m d t . 26, 4 F . R. 3837 as amended b y A m d t . 
75, 5 P. R. 3947] 

O P E R A T I O N L I M I T A T I O N S 

§ 4a.723 Weight. N o n - a i r c a r r i e r 
a i r p l a n e s m a y be c e r t i f i c a t e d a t a m a x i ­
m u m a u t h o r i z e d w e i g h t w h i c h i s n o t s u f ­
ficient to p e r m i t c a r r y i n g s i m u l t a n e o u s l y 
t h e f u l l fue l a n d f u l l p a y l o a d , p r o v i d e d 
t h a t s u c h w e i g h t s h a l l be suff icient to p r o ­
v i d e a g a s o l i n e load of a t l e a s t 0.15 g a l l o n 
p e r cer t i f i ed m a x i m u m (except t a k e - o f l ) 
h o r s e p o w e r , w i t h a l l s ea t s o c c u p i e d a n d 
w i t h suff icient oi l for t h i s a m o u n t of fuel , 

§ 4a.724 Provisional weight (air car­
rier airplanes). (See 4a .687-4a .692 . ) 

§ 4a. 725 Center of gravity limitations. 
T h e m a x i m u m v a r i a t i o n i n the l o c a t i o n 
o f t h e c e n t e r of g r a v i t y for w h i c h t h e a i r ­
p l a n e Is c e r t i f i c a t e d to be a i r w o r t h y s h a l l 
be e s t a b l i s h e d . M e a n s s h a l l be p r o v i d e d , 
w h e n n e c e s s a r y i n t h e o p i n i o n of t h e A d ­
m i n i s t r a t o r , by w h i c h t h e o p e r a t o r is 
s u i t a b l y i n f o r m e d of t h e p e r m i s s i b l e l o a d ­
i n g c o n d i t i o n s w h i c h r e s u l t i n a c e n t e r 
of g r a v i t y w i t h i n t h e cer t i f i ed r a n g e . 

§ 4a.726 Air-speed limitations. M a x i ­
m u m o p e r a t i o n l i m i t a t i o n s w i l l be i n c o r ­
p o r a t e d i n t h e a i r c r a f t c er t i f i ca te a n d w i l l 
spec i fy t h e i n d i c a t e d a i r speeds w h i c h 
s h a l l no t be e x c e e d e d i n l eve l a n d c l i m b ­
i n g flight (§ 4a.40 C c ) ) , i n g l i d i n g a n d 
d i v i n g flight, a n d w i t h flaps e x t e n d e d . 
T h e v a l u e s i n g l i d i n g flight a n d w i t h flaps 
e x t e n d e d w i l l be 10 p e r c e n t less t h a n t h e 
c o r r e s p o n d i n g m a x i m u m a i r speeds a t ­
t a i n e d i n flight tests i n a c c o r d a n c e w i t h 
§ 4a.708. 

[ A m d t . 5, 4 F . R . 1170J 

§ 4a.727 Power - plant limitations. 
M a x i m u m o p e r a t i o n a l l i m i t a t i o n s w i l l be 
i n c o r p o r a t e d i n t h e a i r c r a f t c er t i f i ca te 
a n d w i l l s p e c i f y p o w e r - p l a n t o u t p u t s on 
t a k e - o f f < § 4 & . 1 8 7 ) , i n c l i m b i n g f l ight , 
a n d for a l l o p e r a t i o n s o t h e r t h a n t a k e -

http://4a.687-4a.692
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o f f a n d c l i m b i n g f l i g h t ( H a . 3 8 ( b ) > . 
T h e o u t p u t , e x c e p t f o r t a k e - o f f , s h a l l n o t 
exceed t h a t c o r r e s p o n d i n g t o t h e m a x i ­
m u m ( e x c e p t t a k e - o f f ) r a t i n g o f t h e e n ­
g i n e i n s t a l l e d . F o r t h e a b o v e p u r p o s e s 
n o s p e c i f i e d o u t p u t w i l l be i n excess o f 
t h a t c o r r e s p o n d i n g t o t h e l i m i t s i m p o s e d 
b y e i t h e r t h e p e r t i n e n t e n g i n e o r p r o ­
p e l l e r c e r t i f i c a t i o n (see 4a.25 a n d 
4 a . 2 6 ) . 

JArocit. 5, 4 F . R. 1170] 

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 P E R F O R M ­
A N C E R E Q U I R E M E N T S 

g 4 a . 7 3 7 - T Performance requirements 
for transport category airplanes. T h e 
f o l l o w i n g r e q u i r e m e n t s s h a l l a p p l y i n 
p l a c e Of §5 4a .672-4a .679 . 

( A m d t . 04-8, 7 F. R. 985, as amended by A m d t . 
04-2, B F . R. 1399D 1 

5 4 a . 7 3 8 - T Minimum requirements 
for certification, ( a ) A n a i r p l a n e may­
be c e r t i f i c a t e d u n d e r t h e p r o v i s i o n s o f 
§ 4 a . 7 3 7 - T u p o n t h e r e h a v i n g b e e n 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 t h e t e r m s o t 
t h a t s e c t i o n : 

( 1 ) A m a x i m u m t a k e - o f f w e i g h t a t sea 
l e v e l ; 

( 2 ) A m a x i m u m l a n d i n g w e i g h t a t sea 
l e v e l ; 

( 3 ) A m a x i m u m o n e - e n g i n e - i n o p e r a ­
t i v e o p e r a t i n g a l t i t u d e (as d e f i n e d i n 
§ 4 a - 7 4 1 - T ) , w h i c h s h a l l be a t l e a s t 
5,000 f ee t a t a w e i g h t e q u a l t o t h e m a x i ­
m u m sea l e v e l t a k e - o f f w e i g h t ; 

( 4 ) T a k e - o f f c h a r a c t e r i s t i c s a t m a x i ­
m u m sea l e v e l t a k e - o f f w e i g h t , a n d l a n d ­
i n g c h a r a c t e r i s t i c s a t m a x i m u m sea l e v e l 
l a n d i n g w e i g h t , i n a c c o r d a n c e w i t h t h e 
p r o v i s i o n s o f §5 4 a , 7 4 7 - T a n d 4 a . 7 5 0 - T , 
a n d 

( 5 ) C o m p l i a n c e w i t h t h e r e q u i r e m e n t s 
o f a l l o t h e r a p p l i c a b l e p a r t s o f t h e r e g u ­
l a t i o n s o f t h i s p a r t . 

( b ) I f a c e r t i f i c a t e is i s s u e d u n d e r t h e s e 
c o n d i t i o n s , i t m a y be a m e n d e d f r o m t i m e 
t o t i m e t o i n c l u d e l a n d i n g a n d t a k e - o f f 
w e i g h t s o v e r a n i n c r e a s e d r a n g e o f a l t i ­
t u d e s a n d o t h e r p e r t i n e n t p e r f o r m a n c e 
d a t a , i n c l u d i n g a d d i t i o n a l l a n d i n g a n d 
t a k e - o f l c h a r a c t e r i s t i c s o b t a i n e d i n 
a c c o r d a n c e w i t h t h e p r o v i s i o n s o f 
§§ 4 a . 7 4 7 - T a n d 4 a . 7 5 0 - T . 

[ A m d t . 04-8, 7 F. R. 9851 

D E F I N I T I O N S 

5 4 a . 7 3 9 - T S t a l l i n g speeds. I n 
4 a . 7 3 7 - T t h r o u g h 4 a . 7 6 0 - T : 
( a ) Vsn d e n o t e s t h e t r u e i n d i c a t e d -

s t a l l i n g speed o f t h e a i r p l a n e i n m i l e s 
p e r h o u r w i t h e n g i n e s i d l i n g , t h r o t t l e s 
c lo sed , p r o p e l l e r s i n tow p i t c h , l a n d i n g 
g e a r e x t e n d e d , flaps i n t h e " l a n d i n g p o s i ­
t i o n " , as d e f i n e d i n § 4 a . 7 4 0 - T , c o w l 
f l a p s c lo sed , c e n t e r o f g r a v i t y i n t h e 
m o s t u n f a v o r a b l e p o s i t i o n w i t h i n t h e 
a l l o w a b l e l a n d i n g r a n g e , a n d t h e w e i g h t 
o f t h e a i r p l a n e e q u a l t o t h e "we igh t i n 
c o n n e c t i o n w i t h w h i c h Vsn is b e i n g u s e d 
as a f a c t o r t o d e t e r m i n e a r e q u i r e d p e r ­
f o r m a n c e . 

( b ) VSj d e n o t e s t h e t r u e i n d i c a t e d 
s t a l l i n g speed i n m i l e s p e r h o u r w i t h 
e n g i n e s i d l i n g , t h r o t t l e s c l o s e d , p r o p e l l e r s 
i n l o w p i t c h , a n d w i t h t h e a i r p l a n e i n 
a i l o t h e r r e s p e c t s ( f l a p s , l a n d i n g g e a r , 
e t c . ) i n t h e c o n d i t i o n e x i s t i n g i n t h e 
p a r t i c u l a r t e s t i n c o n n e c t i o n w i t h w h i c h 
V S [ i s b e i n g u s e d . 

I A m d t . 04-8, 7 F. R. 985] 

§ 4 a . 7 4 0 - T Flap positions. T h e flap 
p o s i t i o n s d e n o t e d r e s p e c t i v e l y as t h e 
l a n d i n g p o s i t i o n , a p p r o a c h p o s i t i o n , a n d 
t a k e - o f f p o s i t i o n a r e t h o s e p r o v i d e d f o r 
i n § 4 a . 4 6 4 - T , a n d m a y be m a d e v a r i a b l e 
w i t h w e i g h t a n d a l t i t u d e i n a c c o r d a n c e 
w i t h t h a t s e c t i o n . 
[ A m d t . 04-8, " p . R. CMS) 

§ 4 a . 7 4 1 - T Maximum one-engine-in­
operative operating altitude. M a x i m u m 
o n e - e n g i n e - i n o p e r a t i v e o p e r a t i n g a l t i ­
t u d e ( t o be d e t e r m i n e d i n c o m p l y i n g w i t h 
§ 4a .709) s h a l l be t h e a l t i t u d e i n s t a n d ­
a r d a i r a t w h i c h t h e s t e a d y r a t e o f c l i m b 
i n f e e t p e r m i n u t e is 0.02 Vs„ ! 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 , i t s p r o p e l l e r 
s t o p p e d , a l l o t h e r e n g i n e s o p e r a t i n g a t 
t h e m a x i m u m - e x c e p t - t a k e - o f f p o w e r 
a v a i l a b l e a t s u c h a l t i t u d e , t h e l a n d i n g 
g e a r r e t r a c t e d , a n d t h e flaps i n t h e m o s t 
f a v o r a b l e p o s i t i o n . 

[ A i n d t . 04-8, 1 F . R. 985] ' 

W E I G H T S 

§ 4 a . 7 4 2 - T W e i g h t s . T h e m a x i m u m 
t a k e - o f f w e i g h t a n d m a x i m u m l a n d i n g 
w e i g h t s h a l l be 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 a n d m a y b e m a d e v a r i a b l e w i t h a l t i ­
t u d e . T h e m a x i m u m t a k e - o f f w e i g h t f o r 
a n y a l t i t u d e s h a l l n o t e x c e e d t h e m a x i ­
m u m d e s i g n w e i g h t u s e d i n t h e s t r u c ­
t u r a l l o a d i n g c o n d i t i o n s f o t fliglit l o a d s 
(58 4 a . 7 2 - 4 a . 9 9 ) , a n d s h a l l n o t exceed 
t h e d e s i g n w e i g h t u s e d i n t h e s t r u c t u r a l 
l o a d i n g c o n d i t i o n s f o r g r o u n d o r w a t e r 
l o a d s ( § § 4a .147-4a .156 a n d § S 4 a . l 6 1 -
4 a . I 7 7 , r e s p e c t i v e l y ) b y a r a t i o o f m o r e 
t h a n 1.15. T h e m a x i m u m l a n d i n g w e i g h t 
f o r a n y a l t i t u d e s h a l l n o t e x c e e d t h e 
d e s i g n w e i g h t u s e d i n t h e s t r u c t u r a l l o a d ­
i n g c o n d i t i o n s f o r g r o u n d o r w a t e r l o a d s . 

[ A m d t . 04-f l , 7 F R. 685] 

5 4a 7 4 3 - T Fuel dumping previsions. 
( a ) I f t h e m a x i m u m t a k e - o f f w e i g h t f o r 
a n y a l t i t u d e exceeds t h e m a x i m u m 
l a n d i n g w e i g h t f o r t h e s a m e a l t i t u d e , 
a d e q u a t e p r o v i s i o n s h a l l be m a d e , i n a c ­
c o r d a n c e w i t h S u b p a r t G , f o r t h e r a p i d 
a n d safe d u m p i n g d u r i n g f l i g h t o f a 
q u a n t i t y o f f u e l s u f f i c i e n t t o r e d u c e t h e 
w e i g h t o f t h e a i r p l a n e f r o m s u c h m a x i ­
m u m t a k e - o f f w e i g h t t o s u c h m a x i m u m 
l a n d i n g w e i g h t . C o m p l i a n c e w i t h t h i s 
s e c t i o n s h a l l be s h o w n b y d u m p i n g s u i t ­
ab l e c o l o r e d f l u i d s a n d f u e l i n flight t e s t s 
i n t h e f o l l o w i n g c o n d i t i o n s : 

( 1 ) L e v e l f l i g h t a t a s p e e d o f 2.0 V v 

( 2 ) C l i m b a t a speed of 1.4 V . , w i t h 75 
p e r c e n t of m a j t t m u m - e x c e p t - t a J t e - c f l 
p o w e r , 

( 3 ) G l i d e w i t h p o w e r o f f a t a speed o f 
1,4 V i , . 

( b ) I n c o n d i t i o n s ( a ) ( 1 ) a n d ( 2 ) , t h e 
t i m e r e q u i r e d t o d u m p t h e n e c e s s a r y 
a m o u n t o f f u e l s h a l l n o t "exceed 10 m i n ­
u t e s . D u r i n g s u c h t e s t s , t h e d u m p e d 
f l u i d s h a l l n o t c o m e i n c o n t a c t w i t h a n y 
p o r t i o n o f t h e a i r c r a f t o r a d v e r s e l y a f ­
f e c t i t s c o n t r o l , n o r s h a l l a n y f u m e s 
f r o m s u c h fluid e n t e r a n y p o r t i o n o f t h e 
a i r c r a f t . 

[ A m d t . 04-8, 7 F. E . 9851 

P E R F O R M A N C E R E Q U I R E M E N T S AND 
D E T E R M I N A T I O N S 

§ 4 a . 7 4 4 - T Required performance and 
performance determinations. P e r f o r m ­
a n c e d a t a s h a l l be c o r r e c t e d t o s t a n d * d 
a t m o s p h e r e a n d s t i l l a i r w h e r e s u c h c o r ­
r e c t i o n s a r e a p p l i c a b l e . P e r f o r m a n c e 
d a t a m a y be d e t e r m i n e d b y c a l c u l a t i o n 

f r o m bas i c flight t e s t s i f t h e r e s u l t s o f 
s u c h c a l c u l a t i o n a r e s u b s t a n t i a l l y e q u a l 
I n a c c u r a c y t o t h e r e s u l t s o f d i r e c t t e s t s . 
( A m d t . 04-8, 7 F. R. 985] 

5 4 a . 7 4 5 - T Stalling speed require­
ments, ( a ) Vs„ a t m a x i m u m l a n d i n g 
w e i g h t s h a l l n o t e x c e e d 80 m i l e s p e r h o u r . 

t b ) Vs , a t m a x i m u m l a n d i n g w e i g h t , 
f l a p s I n t h e a p p r o a c h p o s i t i o n , l a n d i n g 
g e a r e x t e n d e d , a n d c e n t e r o f g r a v i t y i n 
t h e m o s t u n f a v o r a b l e p o s i t i o n p e r m i t t e d 
f o r l a n d i n g , s h a l l n o t e x c e e d 85 m i l e s 
p e r h o u r . • 
i A m d t . 04-8, 7 F . R. 985] 

§ 4 a . 7 4 6 - T Climb requirements. I n 
t h e c l i m b t e s t s r e q u i r e d b y t h i s s e c t i o n , 
t h e e n g i n e c o w l f l a p s , o r o t h e r m e a n s o f 
c o n t r o l l i n g t h e e n g i n e c o o l i n g a i r s u p p l y , 
s h a l l be i n a p o s i t i o n w h i c h w i l l p r o v i d e 
a d e q u a t e c o o l i n g w i t h m a x i m u m - e x c e p t -
t a k e - o f f p o w e r a t b e s t c l i m b i n g speed 
u n d e r s t a n d a r d a t m o s p h e r i c c o n d i t i o n s . 

( a ) Flaps in landing position. T h e 
s t e a d y r a t e o f c l i m b i n f e e t p e r m i n u t e , 
a t a n y a l t i t u d e w i t h i n t h e r a n g e f o r 
w h i c h l a n d i n g w e i g h t i s t o be s p e c i f i e d 
i n t h e c e r t i f i c a t e , w i t h t h e w e i g h t e q u a l 
t o m a x i m u m l a n d i n g w e i g h t f o r t h a t a l ­
t i t u d e , a l l e n g i n e s o p e r a t i n g a t t h e t a k e ­
off p o w e r a v a i l a b l e a t s u c h a l t i t u d e , l a n d ­
i n g g e a r e x t e n d e d , c e n t e r of g r a v i t y i n 
t h e m o s t u n f a v o r a b l e p o s i t i o n p e r m i t t e d 
for l a n d i n g , a n d flaps i n t h e l a n d i n g p o ­
s i t i o n , s h a l l be a t l e a s t 0.07 V , 0

5 . 

( b ) Flaps in approach position. T h e 
s t e a d y r a t e of c l i m b i n feet p e r m i n u t e , 
a t a n y a l t i t u d e w i t h i n t h e r a n g e for 
w h i c h l a n d i n g w e i g h t i s t o be s p e c i f i e d 
in t h e c e r t i f i - . t e , w i t h t h e w e i g h t e q u a l 
t o m a x i m u m l a n d i n g w e i g h t f o r t h a t 
a l t i t u d e , 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 , 
i t s p r o p e l l e r s topped , a l l o t h e r e n g i n e s 
o p e r a t i n g a t t h e take -o f f power a v a i l a ­
ble a t s u c h a l t i t u d e , t h e l a n d i n g g e a r 
r e t r a c t e d , c e n t e r of g r a v i t y I n t h e m o s t 
u n f a v o r a b l e p o s i t i o n p e r m i t t e d f o r l a n d ­
i n g , a n d t h e flaps i n t h e a p p r o a c h p o s i ­
t i o n , s h a l l be a t l e a s t 0.04 V i 0 » . 

( c ) F l a p s in take-off position. The 
s t e a d y r a t e of c l i m b i n feet p e r m i n u t e , a t 
a n y a l t i t u d e w i t h i n t h e r a n g e for w h i c h 
t a k e - o f f w e i g h t is to be s p e c i f i e d I n t h e 
c e r t i f i c a t e , w i t h t h e w e i g h t e q u a l t o m a x ­
i m u m t a k e - o f f w e i g h t for t h a t a l t i t u d e , 
t h e speed e q u a l to the m i n i m u m t a k e ­
off c l i m b speed p e r m i t t e d i n S 4 a . 7 4 8 -
T ( b ) , 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 , 
i ts p r o p e l l e r w l n d m i l l i n g w i t h t h e p r o ­
p e l l e r c o n t r o l I n a p o s i t i o n w h i c h w o u l d 
a l l o w t h e e n g i r s ( I f o p e r a t i n g n o r m a l l y 
a n d w i t h i n a p p r o v e d l i rn i t t ) t o d e v e l o p 
a t l e a s t 50 p e r c e n t o f m a x i m u m - e x c e p t -
t a k e - o f f e n g i n e speed , a l l o t h e r e n g i n e s 
o p e r a t i n g a t t h e t a k e - o H n o w a v a i l a b l e 
a t s u c h a l t i t u d e , t h e l a n d i n g gear r e ­
t r a c t e d , c e n t e r o f g r a v i t y I n t h e m o s t 
u n f a v o r a b l e p o s i t i o n p e r m i t t e d for t a k e ­
off, a n d t h e flaps i n t h e t a k e - o f f p o s i t i o n , 
s h a l l be a t l e a s t 0.035 VK'. 

[ A m d t . 04-8, 7 F. R. 085] 

§ 4 a . 7 4 7 - T T a k e - o f f determination. 
T h e t a k e - o f f d a t a set f o r t h i n 85 4 a . 7 4 8 - T 
a n d 4 a . 7 4 9 - T s h a l l be d e t e r m i n e d o v e r 
s u c h r a n g e of w e i g h t s a n d a l t i t u d e s as 
t h e a p p l i c a n t m a y d e s i r e , w i t h a c o n s t a n t 
t a k e - o f f H a p p o s i t i o n f o r a p a r t i c u l a r 
w e i g h t a n d a l t i t u d e , a n d w i t h t h e o p e r ­
a t i n g eng ines a t not m o r e t h a n the t a k e -
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off power a v a i l a b l e a t t h e p a r t i c u l a r a l t i ­
t u d e . T h e s e d a t a s h a l l be b a s e d o n a 
leve l take -o f f s u r f a c e w i t h z e r o w i n d . 
[Amdt. 04-8, 7 F . E . BflBJ 

5 4 a . 7 4 8 - T S p e e d s — ( a ) C r i t i c a l - e n -
gine-faiture speed, d e n o t e d by V i , i s a 
t r u e i n d i c a t e d a i r speed , c h o s e n by the 
a p p l i c a n t , but i n a n y case n o t less t h a n 
t h e m i n i m u m speed a t w h i c h the c o n ­
t r o l l a b i l i t y is a d e q u a t e to p r o c e e d sa fe ly 
w i t h the take-off , u s i n g n o r m a l p i l o t i n g 
s k i l l , w h e n the c r i t i c a l e n g i n e is s u d d e n l y 
m a d e i n o p e r a t i v e . 

(b) Minimum take-off climb speed, 
denoted by V2, is a true i n d i c a t e d a i r 
speed c h o s e n by the a p p l i c a n t , w h i c h 
s h a l l p e r m i t t h e r a t e of c l i m b r e q u i r e d 
i n S 4 a . 7 4 6 - T <c) but w h i c h s h a l l no t be 
less t h a n 1.2X1 Vsx for t w o - e n g i n e d a i r ­
p l a n e s , or 1.15 Vs, for a i r p l a n e s h a v i n g 
m o r e t h a n two engines , o r l e s - t h a n 1.10 
t i m e s t h e m i n i m u m speed a t w h i c h t h e 
a i r p l a n e i s fu l ly c o n t r o l l a b l e i n f l ight 
u s i n g n o r m a l p i l o t i n g s k i l l w h e n t h e 
c r i t i c a l e n g i n e is s u d d e n l y m a d e i n o p e r a ­
t ive . 

[ A m d t . 04-8, 7 F . R, 986] 

§ 4 a . 7 4 9 - T Take-off path. T h e 
l eng ths a n d slopes of s e g m e n t s of t h e 
take-of f p a t h , a n d t h e l o c a t i o n of c r i t i c a l 
po in t s on t h e c o m p l e t e p a t h s h a l l be d e ­
t e r m i n e d i n a c c o r d a n c e w i t h t h e fo l low­
ing condi t ions a n d a s s u m p t i o n s . T h e 
l o c a t i o n of t h e po in t s def ined i n p a r a ­
g r a p h s ( a ) to <e) of t h i s s ec t ion s h a l l 
be expressed i n t e r m s of the h o r i z o n t a l 
a n d v e r t i c a l d i s t a n c e s f r o m the s t a r t i n g 
point . 

( a ) Starting point. T h e p o i n t f r o m 
w h i c h a s t a n d i n g s t a r t is m a d e w i t h a l l 
eng ines o p e r a t i n g . 

(b ) Critical-engine-failure point. T h e 
p o i n t a t w h i c h the a i r p l a n e a t t a i n s 
speed V i ( c r i t i c a l - e n g i n e - f a i l u r e speed) 
w h e n a c c e l e r a t e d f r o m p o i n t ( a ) w i t h 
a l l e n g i n e s o p e r a t i n g . 

<c> Accelerate-and-stop point. T h e 
point on t h e take -o f f s u r f a c e at w h i c h t h e 
a i r p l a n e c a n be b r o u g h t sa f e ly to a s top 
if a l l eng ines a r e c u t a t p o i n t <b), 

(d ) Start-of-climb point. T h e p o i n t 
o n or j u s t c l e a r of t h e take-of f s u r f a c e a t 
w h i c h the a i r p l a n e a t t a i n s speed Vi 
( take -o f f c l i m b s p e e d ) w h e n t h e c r i t i c a l 
eng ine i s m a d e i n o p e r a t i v e w i t h i ts p r o -

. pe l ler w i n d m i l l i n g i n low p i t c h a t po int 
( b ) . 

T h e take-o f f a c c e l e r a t i o n s e g m e n t , ( a ) 
t o ( d ) , s h a l l be d e t e r m i n e d by m a k i n g a 
c o n t i n u o u s r u n u p to speed Va w i t h t h e 
c r i t i c a l eng ine cut a t p o i n t ( b ) . 

<e) Retraction-completion point. T h e 
p o i n t a t w h i c h l a n d i n g gear r e t r a c t i o n is 
c o m p l e t e d w h e n r e t r a c t i o n i s i n i t i a t e d 
n o t e a r l i e r t h a n p o i n t ( d ) . 

<1> T h e i n i t i a l c l i m b s e g m e n t , ( d ) to 
(e>, s h a l l be a s s u m e d to c o r r e s p o n d to 
t h e r a t e of c i i m b a t speed Vi w i t h l a n d ­
i n g gear e x t e n d e d a n d w i n d m i l l i n g p r o ­
pe l ler i n low p i t c h . 

(2) T h e s e c o n d c l i m b s e g m e n t , b e g i n ­
n i n g a t po int <e), s h a l l be a s s u m e d to 
c o r r e s p o n d to the r a t e of c l i m b a t speed 
V2 w i t h l a n d i n g gear r e t r a c t e d a n d w i n d -
m i l l i n g p r o p e l l e r i n h i g h p i t c h , as d e ­
f ined i n I 4 a . 7 4 6 - T ( e ) . T h i s s e g m e n t 
m a y c o n t i n u e inde f in i t e ly or m a y e n d a t 
p o i n t (g) i n a c c o r d a n c e w i t h p a r a g r a p h 
(g ) of t h i s s ec t i on . 

(f) 50-foot height point. T h e p o i n t 
a t w h i c h t h e a i r p l a n e a t t a i n s a h e i g h t 

of 50 feet (above t h e take -o f f s u r f a c e ) 
a l o n g t h e t a k e - o f f flight p a t h def ined 
Yiprp.in. 

(g) Feathering-completion point. T h e 
p o i n t w h e r e f e a t h e r i n g or s t o p p i n g of 
the i n o p e r a t i v e p r o p e l l e r is c o m p l e t e d , 
I f t h e a p p l i c a n t des i re s to i n c l u d e t h i s 
s top i n the take-of f d e t e r m i n a t i o n . I t 
s h a l l be a s s u m e d t h a t t h e d e c i s i o n to 
f e a t h e r o r stop i s m a d e n o t e a r l i e r t h a n 
the i n s t a n t of a t t a i n i n g p o i n t ( f ) . 

(1 ) I n t h e event t h a t it is d e s i r e d to 
i n c l u d e p r o p e l l e r f e a t h e r i n g or s t o p p i n g 
i n the take-of f p a t h , t h e f i n a l c l i m b s e g ­
m e n t , b e g i n n i n g a t p o i n t ( g ) , s h a l l be 
a s s u m e d to c o r r e s p o n d to the r a t e of 
c l i m b a t speed Vi w i t h l a n d i n g g e a r r e ­
t r a c t e d a n d t h e p r o p e l l e r of t h e i n o p e r a ­
t ive e n g i n e f e a t h e r e d or s topped. 

§ 4 a . 7 4 9 J a - T Temperature account­
ability. O p e r a t i n g c o r r e c t i o n f a c t o r s f o r 
take -o f f w e i g h t a n d take -o f f d i s t a n c e 
s h a l l be d e t e r m i n e d to a c c o u n t for t e m ­
p e r a t u r e s above a n d below s t a n d a r d , 
a n d w h e n a p p r o v e d by t h e A d m i n i s t r a t o r 
s h a l l be i n c l u d e d i n t h e A i r p l a n e P l i g h t 
M a n u a l . T h e s e f a c t o r s s h a l l be o b t a i n e d 
a s set f o r t h i n p a r a g r a p h s ( a ) a n d (b ) of 
t h i s s e c t i o n . 

( a ) P o r a n y spec i f ic a i r p l a n e type , t h e 
a v e r a g e fu l l t e m p e r a t u r e a c c o u n t a b i l i t y 
s h a l l be C o m p u t e d for t h e r a n g e of 
w e i g h t s of t h e a i r p l a n e , a l t i t u d e s above 
s e a l eve l , a n d a m b i e n t t e m p e r a t u r e s r e ­
q u i r e d by t h e e x p e c t e d o p e r a t i n g c o n d i ­
t ions . A c c o u n t s h a l l be t a k e n of t h e 
t e m p e r a t u r e effect on b o t h t h e a e r o ­
d y n a m i c c h a r a c t e r i s t i c s o f t h e a i r p l a n e 
a n d on the e n g i n e p o w e r . T h e f u l l t e m ­
p e r a t u r e a c c o u n t a b i l i t y s h a l l be e x ­
p r e s s e d p e r degree of t e m p e r a t u r e i n 
t e r m s of a we ight c o r r e c t i o n , a take -o f f 
d i s t a n c e c o r r e c t i o n , a n d a c h a n g e , if a n y , 
i n t h e c r i t i c a l e n g i n e f a i l u r e speed . V v 

<b) T h e o p e r a t i n g c o r r e c t i o n f a c t o r s 
for the a i r p l a n e w e i g h t a n d take -o f f 
d i s t a n c e i h a l l be a t l e a s t o n e - h , » l f of 
t h e fu l l a c c o u n t a b i l i t y v a l u e s . T h e valut. 
of V , s h a l l be f u r t h e r c o r r e c t e d by t h e 
a v e r a g e a m o u n t n e c e s s a r y to a s s u r e t h a t 
t h e a i r p l a n e c a n stop w i t h i n the r u n w a y 
l e n g t h a t t h e a m b i e n t t e m p e r a t u r e ; 
except t h a t t h e c o r r e c t e d v a l u e of V i 
s h a l l no t be less t h a n a m i n i m u m a t 
w h i c h t h e a i r p l a n e c a n be c o n t r o l l e d 
w i t h the 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 . 
(Sees . 205 ( a ) , 601, 603, 52 S t a t . 984, 
1007, 1009, 62 S t a t . 1216; 49 U . S . C . 
425 ( a ) , 551, 553, P u b . L a w 872, 8 0 t h 
C o n g . 1st S e s s . ) • 

[ A m d t f : i - 2 , . I 4 F. R. 3?43 !. 

5 4 a . 7 5 0 - T . Landing determination. 
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 to l a n d 
a n d come to a c o m p l e t e stop f r o m a po int 
a t a h e i g h t of 50 feet above t h e l a n d i n g 
s u r f a c e s h a l l be d e t e r m i n e d f o r s u c h 
r a n g e of w e i g h t s a n d a l t i t u d e s as the a p ­
p l i c a n t m a y des ire . I n m a k i n g t h i s d e ­
t e r m i n a t i o n : 

( a ) I m m e d i a t e l y p r i o r to r e a c h i n g t h e 
50-foot a l t i tude , a s t e a d y g l id ing a p ­
p r o a c h s h a l l h a v e b e e n m a i n t a i n e d , w i t h 
a t r u e i n d i c a t e d a i r speed of at l eas t 
1.3 V . v 

(b) T h e nose of t h e a i r p l a n e s h a l l n o t 
be depres sed , n o r the p o w e r i n c r e a s e d , 
a f t e r r e a c h i n g t h e 50-foot a l t i tude , A t 
a l l t imes d u r i n g a n d i m m e d i a t e l y p r i o r 
to t h e l a n d i n g , t h e flaps s h a l l be i n t h e 
l a n d i n g pos i t ion , e x c e p t t h a t a f t e r t h e 

a i r p l a n e i s o n t h e l a n d i n g s u r f a c e a n d 
t h e t r u e i n d i c a t e d a i r speed h a s b e e n r e ­
d u c e d t o n o t m o r e t h a n 0.9 Vs0 t h e flap 
p o s i t i o n m a y be c h a n g e d , 

( c ) 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 
b r a k i n g s y s t e m s h a l l n o t be i n excess of 
t h o s e a p p r o v e d b y t h e m a n u f a c t u r e r of 
t h e b r a k e s . 

( d ) T h e b r a k e s s h a l l n o t be u s e d i n 
s u c h m a n n e r a s to p r o d u c e excess ive w e a r 
of b r a k e s or t i r e s . 

(e) T h e l a n d i n g s h a l l be m a d e i n s u c h 
m a n n e r t h a t t h e r e i s n o excess ive v e r ­
t i c a l a c c e l e r a t i o n , n o t e n d e n c y to b o u n c e , 
n o s e over , porpo i se , g r o u n d loop, o r 
w a t e r loop, a n d i n s u c h m a n n e r t h a t i t s 
r e p r o d u c t i o n s h a l l n o t r e q u i r e a n y e x c e p ­
t i o n a l degree of s k i l l o n t h e p a r t of t h e 
pi lot , o r e x c e p t i o n a l l y f a v o r a b l e c o n d i ­
t i ons . I f t h i s l a s t c o n d i t i o n ( w i t h r e ­
s p e c t to e x c e p t i o n a l s k i l l o r f a v o r a b l e 
c o n d i t i o n s ) is n o t m e t , t h e d i s t a n c e to b e 
d e t e r m i n e d s h a l l be t h a t c o n s i d e r e d to 
c o r r e s p o n d to a p i l o t i n g t e c h n i q u e n o r ­
m a l l y u s a b l e . 

[ A m d t . 04-8, 7 P. E . 986] 

FLIGHT CHARACTERISTICS 

1 4 a . 7 S l - T Flight characteristics. 
T h e r e s h a l l be n o flight c h a r a c t e r i s t i c 
w h i c h m a k e s t h e a i r p l a n e u n a i r w o r t h y . 
T h e a i r p l a n e s h a l l a l so m e e t t h e fo l low­
i n g r e q u i r e m e n t s u n d e r a l l c r i t i c a l l o a d ­
i n g c o n d i t i o n s w i t h i n t h e r a n g e of c e n t e r 
of g r a v i t y , a n d , e x c e p t a s p r o v i d e d i n 
I 4a ,753 (a), a t t h e m a x i m u m we ight 
for w h i c h c e r t i f i c a t i o n i s sought . 

I A m d t . 04-8, 7 F . R. BB6, R S amended by 
A m d t . 04-2, 8 F . R. 13999J 

§ 4 a . 7 5 2 - T Controllability and ma­
neuverability. T h e a i r p l a n e s h a l l be c o n ­
t r o l l a b l e a n d m a n e u v e r a b l e d u r i n g t a k e ­
off, c l i m b , l e v e l flight, g l ide , a n d l a n d i n g , 
a n d i t s h a l l be poss ib le to m a k e a s m o o t h 
t r a n s i t i o n f r o m one f l ight c o n d i t i o n to 
a n o t h e r , w i t h o u t r e q u i r i n g a n e x c e p t i o n a l 
degree of s k i l l , a l e r t n e s s , or s t r e n g t h on 
the p a r t of t h e pi lot , u n d e r a l l c o n d i t i o n s 
of o p e r a t i o n p r o b a b l e tor t h e type, i n ­
c l u d i n g those c o n d i t i o n s n o r m a l l y e n ­
c o u n t e r e d i n the e v e n t o f s u d d e n f a i l u r e 
of a n y engine . I t s h a l l be possible , w i t h 
power off, w i t h flaps e i t h e r r e t r a c t e d or 
i n t h e l a n d i n g pos i t i on , w i t h t h e c e n t e r 
of g r a v i t y I n t h e m o s t u n f a v o r a b l e l o c a ­
t i o n w i t h i n t h e c e r t i f i c a t e d r a n g e , a n d 
w i t h t h e a i r p l a n e t r i m m e d for a speed 
of 1.4 Vtl, to c h a n g e t h e flap pos i t ion to 
the opposite e x t r e m e , to m a k e a s u d d e n 
a p p l i c a t i o n of take -o f f p o w e r o n a l l e n ­
gines , o r to c h a n g e t h e speed to a n y v a l u e 
b e t w e e n 1.10 V ^ , a n d 1.70 V,v w i t h o u t r e ­
q u i r i n g a c h a n g e i n t h e t r i m c o n t r o l or 
t h e e x e r t i o n of m o r e c o n t r o l f orce t h a n 
c a n r e a d i l y be_appl ied w i t h one h a n d for 
a s h o r t period." I t s h a l l n o t be n e c e s s a r y 
to u s e e x c e p t i o n a l p i l o t i n g s k i l l i n o r d e r 
to p r e v e n t loss of f i t i t u d e w h e n flap r e ­
t r a c t i o n f r o m a n y p o s i t i o n i s i n i t i a t e d 
d u r i n g s t e a d y h o r i z o n t a l flight a t 1.1 Viv 

w i t h s i m u l t a n e o u s a p p l i c a t i o n of n o t 
m o r e t h a n m a x i m u m - e x c e p t - t a k e - o f f 
power . 

[ A m d t . 04-8, 7 P. R. 986[ 

§ 4 a . 7 5 3 - T Trim. T h e m e a n s u s e d 
for t r i m m i n g t h e a i r p l a n e s h a l l be s u c h 
t h a t a f t e r be ing t r i m m e d a n d w i t h o u t 
f u r t h e r p r e s s u r e u p o n or m o v e m e n t of 
e i t h e r t h e p r i m a r y control or its c o r r e ­
s p o n d i n g t r i m c o n t r o l b y t h e p i lo t or t h e 
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a u t o m a t i c p i lo t , t h e a i r p l a n e ..will m a i n ­
t a i n : 

<a> L a t e r a l a n d d i r e c t i o n a l t r i m u n ­
d e r a l l c o n d i t i o n s of o p e r a t i o n c o n s i s t ­
e n t w i t h t h e i n t e n d e d use of t h e a i r ­
p l a n e , i n c l u d i n g o p e r a t i o n a t a n y s p e e d 
f r o m best r a t e - o f - c l i m b s p e e d to h i g h 
speed a n d o p e r a t i o n In. w h i c h t h e r e i s 
greates t l a t e r a l v a r i a t i o n i n t h e d i s t r i ­
b u t i o n of t h e u s e f u l l o a d ; 

tb) L o n g i t u d i n a l t r i m , u n d e r t h e f o l ­
l o w i n g c o n d i t i o n s : 

(1 ) D u r i n g c l i m b a t t h e best r a t e - o f -
c l i m b s p e e d w i t h m a x i m u m - e x c e p t - t a k e -
off .power . 

(2) D u r i n g a gl ide w i t h p o w e r off a t 
a speed n o t i n excess of 1.4 V S l , a n d 

<3) D u r i n g l eve l flight a t a n y speed 
f r o m 90 p e r c e n t of h i g h s p e e d to t h e s u m 
of V*! a n d 20 p e r c e n t of t h e di f ference 
b e t w e e n h i g h s p e e d a n d V 5 l ; 

( c ) R e c t i l i n e a r c l i m b i n g flight 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 , e a c h 
o t h e r e n g i n e o p e r a t i n g a t m a x i m u m -
e x c e p t - t a k e - o f f p o w e r a n d t h e best r a t e -
o f - c l i m b speed u n d e r s u c h c o n d i t i o n s ; 

( d ) R e c t i l i n e a r flight w i t h a n y t w o 
e n g i n e s i n o p e r a t i v e a n d e a c h o t h e r e n ­
gine o p e r a t i n g a t m a x i m u m - e x c e p t -
t a k e - o f f p o w e r u n d e r the f o l l o w i n g 
conditions*, 

(1) W i t h t h e w e i g h t of t h e a i r p l a n e 
not m o r e t h a n t h a t a t w h i c h t h e r e i s 
a speed r a n g e i n l eve l f l ight of n o t l e s s 
t h a n 10 m i l e s p e r h o u r ; 

(2) W i t h t h e s p e e d of t h e a i r p l a n e n o t 
m o r e t h a n t h e h i g h s p e e d o b t a i n e d u n ­
der t h e c o n d i t i o n s speci f ied i n s u b p a r a ­
g r a p h (1) of t h i s p a r a g r a p h less 10 m i l e s 
per h o u r . 

I A m d t . 04-8, 7 P. R. 9B6] 

§ 4 a . 7 5 4 - T Stability. T h e a i r p l a n e 
s h a l l be l o n g i t u d i n a l l y , d i r e c t i o n a l l y , 
a n d l a t e r a l l y s tab le i n a c c o r d a n c e w i t h 
t h e fo l lowing p r o v i s i o n s . S u i t a b l e s t a ­
b i l i ty a n d c o n t r o l "feel" m a y be r e q u i r e d 
i n o t h e r c o n d i t i o n s n o r m a l l y e n c o u n t e r e d 
i n s e r v i c e i f f l ight t e s t s show s u c h s t a ­
b i l i ty to be n e c e s s a r y for sa fe o p e r a t i o n . 

( A m d t . 04-8, 7 F . R. 987] 

§ 4 a . 7 5 5 - T Static longitudinal sta­
bility. I n t h e flight c o n d i t i o n s d e s c r i b e d 
i n 5 4 a . 7 5 6 - T , 

( a ) A t a n y speed w h i c h c a n be o b ­
t a i n e d w i t h o u t excess ive c o n t r o l f orce 
a n d w h i c h i s m o r e t h a n 10 m i l e s per h o u r 
above or below t h e speci f ied t r i m speed , 
b u t no t g r e a t e r t h a n the a p p r o p r i a t e 
m a x i m u m p e r m i s s i b l e speed or less t h a n 
t h e m i n i m u m s p e e d i n s t e a d y u n s t a l l e d 
flight, t h e c h a r a c t e r i s t i c s of t h e e l e v a t o r 
c o n t r o l forces a n d f r i c t i o n s h a l l be s u c h 
t h a t ; 

(1) A p u l l ..s r e q u i r e d to m a i n t a i n 
speeds be low t h e speci f ied t r i m speed a n d 
a p u s h to m a i n t a i n speeds above t h e 
spec i f ied t r i m speed. 

(2 ) T h e c o n t r o l w i l l , w h e n u n r e ­
s t r a i n e d by t h e pi lot , m o v e c o n t i n u o u s l y 
t o w a r d i t s o r i g i n a l t r i m pos i t ion . 

(b ) W h e r e a s t a b l e s lope of t h e s t i c k 
force v e r s u s s p e e d c u r v e is spec i f ied , a n y 
d e c r e a s e I n speed be low t r i m speed s h a l l 
r e q u i r e a n i n c r e a s e i n t h e s t e a d y p u l l o n 
t h e e l e v a t o r c o n t r o l a n d a n y I n c r e a s e i n 
speed a b o v e t r i m speed s h a l l r e q u i r e a n 
i n c r e a s e i n t h e s t e a d y p u s h on t h e c o n ­
tro l . S u c h s lope s h a l l be b e t w e e n s u c h 
l i m i t s t h a t a n y s u b s t a n t i a l c h a n g e i n 

speed is c l e a r l y p e r c e p t i b l e t o the p i lo t 
t h r o u g h a r e s u l t i n g c h a n g e i n s t i c k force , 
a n d t h a t t h e s t i c k force r e q u i r e d to p r o ­
d u c e n e c e s s a r y c h a n g e s i n s p e e d does not 
r e a c h excess ive va lues . 

[ A m d t . 04-8, 7 F. R. 987] 

§ 4 a . 7 5 6 - T Specific stability condi' 
tions—(a) Landing. W i t h f laps i n t h e 
s e a l eve l l a n d i n g pos i t ion , t h e l a n d i n g 
gear e x t e n d e d , m a x i m u m s e a l eve l l a n d ­
i n g we ight , t h e a i r p l a n e t r i m m e d a t 
1.4 V S l a n d t h r o t t l e s c losed, t h e s t i c k 
force c u r v e s h a l l h a v e a s tab le s lope a t a l l 
speeds b e t w e e n 1,1 V t l a n d 1.8 V*s r 

<b) Approach. W i t h f laps i n s e a l e v e l 
a p p r o a c h pos i t ion , l a n d i n g gear r e ­
t r a c t e d , m a x i m u m s e a level l a n d i n g 
we ight , t h e a i r p l a n e t r i m m e d a t 1.4 VSl 

a n d w i t h power suff icient to m a i n t a i n 
l eve l flight a t t h i s speed , t h e s t i c k force 
c u r v e s h a l l h a v e a s t a b l e s lope a t a l l 
speeds between'1 ,1 Vsx a n d 1,8 V S l . 

Cc> Climb. W i t h flaps r e t r a c t e d , l a n d ­
i n g g e a r r e t r a c t e d , m a x i m u m s e a leve l 
t a k e - o f f we ight , 75 p e r c e n t of m a x i m u m -
e x c e p t - t a k e - o f f power , a n d w i t h t h e a i r ­
p l a n e t r i m m e d a t 1.4 V s 1 P t h e s t i c k force 
c u r v e s h a l l h a v e a s tab le s lope a t a l l 
speeds b e t w e e n 1.2 V t l a n d 1.6 Vsv 

( d ) Cruising. W i t h flaps r e t r a c t e d , 
m a x i m u m s e a leve l t ake -o f f we ight , 75 
p e r c e n t of m a x i m u m - e x c e p t - t a k e - o f f 
power , a n d w i t h t h e a i r p l a n e t r i m m e d 
for l eve l f l ight , t h e s t i c k force c u r v e s h a l l 
h a v e a s tab le s lope a t a l l speeds o b t a i n ­
a b l e w i t h r e a s o n a b l e s t i c k f o r c e s b e ­
t w e e n : 

(1 ) 1.2 F i L a n d t h e - m a x i m u m p e r m i s ­
s ible speed , w h e n the l a n d i n g g e a r is 
r e t r a c t e d ; 

<2!, 1.2 V * ! a n d t h e l eve l flight speed , 
w h e n the l a n d i n g gear i s ex tended . 
[Amdt. 04-8, 7 F . R . 987] 

i § 4 a . 7 5 7 - T Dynamic longitudinal $ta~ 
bility. T h e a i r p l a n e s h a l l not be d y ­
n a m i c a l l y u n s t a b l e l o n g i t u d i n a l l y , a s 
s h o w n b y t h e d a m p i n g of t h e n o r m a l 
long p e r i o d o s c i l l a t i o n , u n d e r a n y f l i g h t 
c o n d i t i o n t h a t is l ike ly to be m a i n t a i n e d 
for m o r e t h a n 10 m i n u t e s i n o r d i n a r y 
serv ice . C o m p l i a n c e w i t h t h i s r e q u i r e ­
m e n t s h a l l be d e m o n s t r a t e d u n d e r a t 
l e a s t t h e fo l lowing c o n d i t i o n s ; 

( a ) D u r i n g l eve l f l ight w i t h 75 p e r c e n t 
of m a x i m u m - e x c e p t - t a k e - o f f p o w e r . 

<b> D u r i n g a c l i m b w i t h 75 p e r c e n t 
of m a x i m u m - e x c e p t - t a k e - o f f p o w e r a t a 
Speed equa l to 75 p e r c e n t of t h a t o b ­
t a i n e d i n p a r a g r a p h ( a ) of t h i s s e c t i o n . 

A n y s h o r t p e r i o d o s c i l l a t i o n o c c u r r i n g 
b e t w e e n s t a l l i n g speeri a n d m a x i m u m 
p e r m i s s i b l e speed s h a l l be h e a v i l y 
d a m p e d w i t h the p r i m a r y c o n t r o l s i n 
a fixed pos i t ion . 
[Amdt. 04-8, 7 F. R. 987] 

§ 4 a . 7 5 8 - T Directional and lateral 
static stability. T h e s t a t i c d i r e c t i o n a l 
s tab i l i ty , a s s h o w n b y the t e n d e n c y to 
r e c o v e r f r o m a s k i d w i t h r u d d e r free , 
s h a l l be pos i t ive for a l l f l a p pos i t ions a n d 
s y m m e t r i c a l p o w e r c o n d i t i o n s , a n d for 
a l l speeds f r o m 1.2 VSl u p to t h e m a x i ­
m u m p e r m i s s i b l e speed. T h e s t a t i c 
l a t e r a l s t a b i l i t y as s h o w n b y t h e t e n d ­
e n c y to r a i s e t h e low w i n g i n a s ides l ip , 
s h a l l be pos i t ive w i t h i n t h e s a m e l i m i t s . 
[Amdt. 04-S, 7 F. R. 987J 

§ 4 a . 7 5 9 - T SiaXlinq. W i t h p o w e r off, 

a n d w i t h t h a t p o w e r n e c e s s a r y to m a i n ­
t a i n level f l ight w i t h flaps i n a p p r o a c h 
p o s i t i o n a t a speed o l 1,6 V ^ , m a x i m u m 
l a n d i n g we ight , flaps a n d l a n d i n g gear 
i n a n y pos i t ion , a n d c e n t e r of g r a v i t y 
i n t h e l e a s t f a v o r a b l e pos i t ion for r e c o v ­
ery , it s h a l l be poss ible to p r o d u c e a n d 
to c o r r e c t r o l l a n d y a w by u n r e v e r s e d 
u s e of t h e a i l e r o n a n d r u d d e r c o n t r o l s 
u p to the t i m e w h e n the a i r p l a n e p i t c h e s 
i n t h e m a n e u v e r d e s c r i b e d below. D u r ­
i n g t h e p i t c h i n g a n d r e c o v e r y por t ions 
of the m a n e u v e r i t s h a l l be poss ible to 
p r e v e n t a p p r e c i a b l e r o l l i n g o r y a w i n g by 
n o r m a l use of the contro l s . 

I n d e m o n s t r a t i n g t h i s q u a l i t y , the o r ­
der of events s h a l l be: 

( a ) W i t h t r i m c o n t r o l s a d j u s t e d f o r 
s t r a i g h t f l ight a t a speed of 1.4 Vsv r e ­
d u c e speed by m e a n s of t h e e l evator c o n ­
t r o l u n t i l the speed is s t e a d y a t s l i g h t l y 
above s t a l l i n g s p e e d ; t h e n 

(b) P u l l e l eva tor c o n t r o l b a c k a t a 
n o r m a l r a t e u n t i l a s t a l l is p r o d u c e d as 
e v i d e n c e d by a n u n c o n t r o l l a b l e d o w n ­
w a r d p i t c h i n g m o t i o n of the a i r p l a n e , o r 
u n t i l t h e c o n t r o l r e a c h e s t h e s top. N o r ­
m a l use of t h e e l evator c o n t r o l f o r r e c o v ­
e r y m a y be m a d e a f t e r s u c h p i t c h i n g 
m o t i o n is u n m i s t a k a b l y deve loped. 

I n a n y case , t h e a i r p l a n e s h a l l no t 
p i t c h excess ive ly before r e c o v e r y is c o m ­
p l e t e d . 

T h e a i r p l a n e s h a l l be r e c o v e r a b l e 
w i t h o u t diff iculty or t h e u s e o f p o w e r 
f r o m t h e i n o p e r a t i v e eng ine w h e n i t i s 
s t a l l 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 ive a n d 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 at 75 p e r c e n t of m a x i m u m - e x c e p t -
t a k e - o f f power . 

[ A m d t . 04-S, 7 F . R. 987] 

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

§ 4 a . 7 6 0 - T Airplane operating man­
ual. T h e r e s h a l l be f u r n i s h e d w i t h e a c h 
a i r p l a n e a copy~of a m a n u a l w h i c h s h a l l 
c o n t a i n s u c h i n f o r m a t i o n r e g a r d i n g t h e 
o p e r a t i o n of t h e a i r p l a n e as t h e A d m i n ­
i s t r a t o r m a y r e q u i r e , i n c l u d i n g , b u t n o t 
l i m i t e d to, t h e f o l l o w i n g : 

( a ) A l l p e r f o r m a n c e d a t a s e c u r e d u n ­
d e r § § 4 a . 7 4 1 - T t h r o u g h 4 a . 7 5 0 - T t o ­
g e t h e r w i t h a n y p e r t i n e n t d e s c r i p t i o n s of 
t h e cond i t i ons , a i r speeds , etc . , u n d e r 
w h i c h s u c h d a t a were d e t e r m i n e d . 

<b) A d e q u a t e i n s t r u c t i o n s for t h e u s e 
a n d a d j u s t m e n t of t h e flap c o n t r o l s u n ­
d e r § 4 a . 4 6 4 - T . 

Cc) T h e i n d i c a t e d afr speeds c o r r e ­
s p o n d i n g to those d e t e r m i n e d i n 
I 4 a . 7 4 8 - T , t o g e t h e r w i t h p e r t i n e n t d i s ­
c u s s i o n of p r o c e d u r e s to be fo l lowed i f 
t h e c r i t i c a l e n g i n e becomes i n o p e r a t i v e 
o n take-of f . 

Cd) A d i s c u s s i o n of a n y s i g n i f i c a n t 
o r u n u s u a l f ly ing or g r o u n d - h a n d l i n g 

c h a r a c t e r i s t i c s , k n o w l e d g e of w h i c h 
w o u l d be u s e f u l to a pi lot n o t p r e v i o u s l y 
h a v i n g flown t h e a i r p l a n e . 
[Amdt. 04-8. 7 F . R. 987] 

S U B P A R T I — M I S C E L L A N E O U S 

R E Q U I R E M E N T S 

§ 4a.770 Identification plate. A f i r e ­
proof i d e n t i f i c a t i o n p la te , s h a l l be s e ­
c u r e l y a t t a c h e d to t h e s t r u c t u r e i n a n 
acces s ib l e l o c a t i o n w h e r e i t w i l l n o t l i k e l y 
be d e f a c e d d u r i n g n o r m a l serv ice . T h e 
i d e n t i f i c a t i o n p la te s h a l l not be p l a c e d 
i n a l o c a t i o n w h e r e i t m i g h t be e x p e c t e d 



t o b e d e s t r o y e d o r l o s t i n t h e e v e n t o f a 
a c c i d e n t . T h e i d e n t i f i c a t i o n p l a t e s h a l l 
c o n t a i n t h e i d e n t i f i c a t i o n d a t a r e q u i r e d 
b y I 2.36 o f t h i s c h a p t e r . 

[Anldt, 4a-3, 1'4 F. R.-S769J 

S O U R C E : § § 4 a . 7 7 1 a n d 4a.772 c o n t a i n e d i n 
C i v i l A i r Regu la t ions , M a y 31, 1938. 

§ 4a.771 Standard weights. I n c o m ­
p u t i n g w e i g h t s t h e f o l l o w i n g s t a n d a r d 
v a l u e s s h a l l be u s e d : 

Gasol ine 6 p o u n d s per g a l l o n . 
L u b r i c a t i n g o i l 7.5 p o u n d s per g a l l o n . 
Crew a n d passengers. . 170 pounds per per­

son, unless o t h e r ­
wise specified b y 
t h e A d m i n i s t r a t o r . 

Parachutes 20 p o u n d s each. 

A P P E N D I X — T A B L E S A N D F I G U R E S 

TABLE 4a-l.—SYMMETRICAL FLIGHT CONDITIONS (FLAPS HETRACTED) 

1. Condition. 

1. Reference . _.. 
i, Design Speed (see § 4a,73) 
, Gust Velocity, V, f. p. s. (») (f) 
fAn (it) Gust (»)- _ __ 

'\Arc (t>) Maneuvering. 
i. Limit Load Factur, ri. When item 5 gives two 

values of An. use larger . . . 
. Minimum Value of n 
;. Minimum Yield Factor of Safety, 
K Minimum UHirsateYoctor of Safety, j m . -

i4a. 84 
Vj, 

V I 

5 4a. 85 
V, 

—0.5A«;« 
-0.25A7l;a 

—1+Ati7 
— 1.6 None 

1.0 l.o 
1.5 1.5 

0) Feet per second. 
(J) means upward, — means downward. 
(J) May bo limited by maximum flynumic lift coefficient obtainable under sudden changes of angle of attack. 

[ C A B , M a y 31 . 1938, as amended b y A m d t . 48. 5 F . B . 1837J 

TABLE <la-2.—SI-MMLTRICAL FLIGHT.CONDITIONS (FLAPS EXTESDED) 

). Con diiion.. 

2. Reference.. . -
3. Design Speed (see 5 4a.73) 
4. Gust, Velocity, U, f. p. s. (i) (i) 
fj. i n ("1.. 
0, Limit Load Factor, n--. 
7. Minimum Value of n _ 
8. Minimum Yield Factor of Safety, j, 
D. Minimum Ultimate Factor of Safety, 

vu V I I I J I X 

5 4a. 87 5 4a. 88 5 4a. m 
V, v, V, 

+15 -15 
{ 4a. 76 Ha.76 

1+Anvri 1+Anvi/r _ 
2.00 None None 
1.0 1.0 1.0 
1.5 1.5 | 1.5 

(') Feet per second. 
(Ji 4- mean? upward, — means downward. 
(') May be limited by maximum dynamic lift coefficient obtainable under sudden changes of angle of attack. 

[CAR, M a y 31 , 1933, as amended b y A m d t . 48, 5 F . B . 18371 
TABLE 4a-3.—LOADING CONDITIONS FOB HORIZONTAL TAIL SURFACES 

1. Condition-. 

2. Reference. . . 
,3. Design Speed (see 543.73). 
4. Force Coefficient, CV 
B. Average Limit Pressure, p. s. f. 0) 
6. Chord "Distribution-
7. Span Distribution..- _ 
8. Minimum Average Limit Pressure, p. 5. f.('). 
fl. Special Requirements . . . . 

10. Minimum Yield Factor of Safety, j , 
11. Minimum Ultimate Factor of Safety, > 

Balancing 

S 4a. 119 

Fig. 4a-4 
Constaut Cst 

None 
1.0 
1.5 

Maneuvering Damping Tab effects 

14s. 117 
V p 

} 4a.118 5 4a.ilS 
Vi 

(-.55 (down) \ 
1+.3S (UP) / 

C«4,(") 
Fig. 4a-6 

Constant Crt 
15 

5 4a.ilS 
Vi 

(-.55 (down) \ 
1+.3S (UP) / 

C«4,(") 
Fig. 4a-6 

Constant Crt 
15 

(-.55 (down) \ 
1+.3S (UP) / 

C«4,(") 
Fig. 4a-6 

Constant Crt 
15 

Fig. -fa-6 
Constant Cn 

Fig. ~4as m 
Constant C*(>) 

None 
1.0 
1.5 

None 
1.0 
1.5 

None 
1.0 
J.o 

(') Over entire horiiontal tail . 
(') Jj, is the dynamic pressors oorrespomlifig to V„ see } 4a. 42. 
(*) Relets to main surface, disregarding tab; uniform pressure distribution may be assumed over tab. 

C A B , M a y 3 1 , 1938, as amended b y A m d t . 48, 5 F . R. 1837] 

1 4 a , 7 7 2 Leveling means. A d e q u a t e 
m e a n s s h a l l be p r o v i d e d f o r e a s i l y d e t e r ­
m i n i n g w h e n t h e a i r c r a f t i s i n a l e v e l 
p o s i t i o n . 

TABLE 4a-4.—LOADING CONDITIONS FOR VERTICAL TAIL SURFACES 

Maneuver ing 

t o 

1. Condition. 

2. Reference _ 
3. Design Speed (see i 4a.73)._ 
4. Cx or Gust - - . 
5. Average Limit Pressure, p. s, f-C) 
6. Chord Distribution. _ _ 
7. Span Distribution . 
8. Minimum Average Limit Pressure, p. s. f .( ' ) . 
9. Special Requirements. 

10. Minimum Yield" Factor of Safety, 7„ 
11, Minimum Ultimate Factor of Safety. jm . 

, § 4a. 120 

C.v=.fl.45 
Cm,'.') 

rig, 4a-5 
Constant C.v 

12 
4a.l20 (b) 

1.0 
1.5 

Damping 

§4a,121 

Fig. 4a-6 
Constant CN 

Oust 

i 4a.122 
J-'t 

{7=30 r. p. s. 
§ 43..122(b) 

Fig. 4a-6f !) 
Constant C.v 

None L 
1.0 
1.5 

None 
1.0 
1.5 

Tah effects 

5 4a. 123 

Fie. 4a-5(>) 
Constant C'.vC) 

None 
1.0 
1.5 

(0 Over entire vertical tail. 
(') 0p is the dynamic pressure corresponding to V» (see 5 4a,42). 
0) See § 43.120 (a) for exception. 
(') See { 4a.123 (b) for exception 
(>) See { 4a.l22 (c). 
(6) Refers to main surface, disregarding tab; uniform pressure distribution mav (,;• assumed over tnb 

[ C A R , M a y 3 1 , 1938. as a m e n d e d b y A m d t . S, 4 F, R. 11701 

TABLE 4a-5.—-LOADING CONDITIONS FQU AILERONS 

1, Conditicm „ Maneuver!: 

2. Reference..---. —. 
3. Design Speed (see 5 4a.73)--
4. Cx or Oust--- . - - -
6. Average Limit Pressure, p. s. f __ 
6. Chord Distribution 
7. Span Distribution _ _ 
8. Minimum Average Limit Pressure, p. s. i"_ 
9. Special Requirements- _ __. 

10. Minimum Yield Factor oi Safety, J , 
11. Minimum Ultimate Factor of Safety, / . . . . 

5 4a.125 

Cv-D.45 
Cvg.t") 

FIR. 4a-7 
^onstant CN 

12 
S 4a.I2Jt'4> 

1.0 
1.5 

Tab effects « 

5 4a. 120 £i 

Vie) a 
aj 

Fig. ia-J(') w 
Constant CivC) ^' 

C ; 
iVonf r^ 

See \ 4a.l25 (a) for exception. 
I1) is the dynamic pr^sRuro correspoTidinjr to VR (see § 4a.42). 
<*) v't is the maximum level flight uir speed with any engine inoperative. 
(*) Refers to main surface, disre^ardinc tab: uniform pressure distribution may be assumed ovoi lab, 

[ C A E f M a y 3 1 , 1939J 

TABLE 4a-6.—LOADING CONDITIONS FUR CONTBOL SYSTKMS 

(See 5 4S.137) 

Elevator 

Rudder 

Aileron L * * , Elevator Sym­
metrical 
thrust (') 

Unsym-
metrical 

thrust (>) 

Aileron L * * , 

.ISO 
200 

Fig.4a-8 
1.0 
1.5 

. 140 140 
200 200 
130 200 
1.0 J.O 
1.5 1.5 

,141 .142 
80 1 None' 

Fig. 4a-9 1 See Rot. 
1.0 i.O 
1.5 1.6 

.ISO 
200 

Fig.4a-8 
1.0 
1.5 

. 140 140 
200 200 
130 200 
1.0 J.O 
1.5 1.5 

,141 .142 
80 1 None' 

Fig. 4a-9 1 See Rot. 
1.0 i.O 
1.5 1.6 

.ISO 
200 

Fig.4a-8 
1.0 
1.5 

. 140 140 
200 200 
130 200 
1.0 J.O 
1.5 1.5 

,141 .142 
80 1 None' 

Fig. 4a-9 1 See Rot. 
1.0 i.O 
1.5 1.6 

.ISO 
200 

Fig.4a-8 
1.0 
1.5 

. 140 140 
200 200 
130 200 
1.0 J.O 
1.5 1.5 

,141 .142 
80 1 None' 

Fig. 4a-9 1 See Rot. 
1.0 i.O 
1.5 1.6 

.ISO 
200 

Fig.4a-8 
1.0 
1.5 

. 140 140 
200 200 
130 200 
1.0 J.O 
1.5 1.5 

,141 .142 
80 1 None' 

Fig. 4a-9 1 See Rot. 
1.0 i.O 
1.5 1.6 

.ISO 
200 

Fig.4a-8 
1.0 
1.5 

. 140 140 
200 200 
130 200 
1.0 J.O 
1.5 1.5 

,141 .142 
80 1 None' 

Fig. 4a-9 1 See Rot. 
1.0 i.O 
1.5 1.6 

( ]) Propeller ases all in plane of symmetry, 
{*) Propeller axes HDI all in plane oi symmetry. 

3 
03 



P A R T 4 A — A I R P L A N E A I R W O R T H I N E S S 

T A B I . B 4 a - 7 . — A u u i J i o N M . (MuLrir i .T i . \> . ) F A C T O R S O » S A F E T I 

Item Coni'ionent 
1 AdcHl i'final 

factor oi 

Addit ional 
ult invdy 
factor of 

safety, jn 

M a y lie covered 
£iy H e m No. 

5 -la. EOS 

\ *a.21fl 
5 4fl.-11 
£ 4t\. ?]_ 
| 4:i. 2i:i 
§ -in. 214 
§ 4a. ?H 
§ 4n. ai.-i 
i 4a. 216 

Nonf! 
Nolle 
None 
N fine 
None 
None 
N\>no 
None 
Nino 

1.20 
2 on 

S w Kef. 
See Itef. 

l . r> 
«. ft7 

2, 5, 0. 7, S, 0 
7,8 2. Cast ings . -

5 -la. EOS 

\ *a.21fl 
5 4fl.-11 
£ 4t\. ?]_ 
| 4:i. 2i:i 
§ -in. 214 
§ 4a. ?H 
§ 4n. ai.-i 
i 4a. 216 

Nonf! 
Nolle 
None 
N fine 
None 
None 
N\>no 
None 
Nino 

1.20 
2 on 

S w Kef. 
See Itef. 

l . r> 
«. ft7 

2, 5, 0. 7, S, 0 
7,8 

3. l ' T f d l f . l do \ iW« wirv.;' in \vtn-> lift w u s . 

5 -la. EOS 

\ *a.21fl 
5 4fl.-11 
£ 4t\. ?]_ 
| 4:i. 2i:i 
§ -in. 214 
§ 4a. ?H 
§ 4n. ai.-i 
i 4a. 216 

Nonf! 
Nolle 
None 
N fine 
None 
None 
N\>no 
None 
Nino 

1.20 
2 on 

S w Kef. 
See Itef. 

l . r> 
«. ft7 

2, 5, 0. 7, S, 0 
7,8 

4. Wires smuJl an^los 
5. 1 >nijble drap truss vvirf^ . 

5 -la. EOS 

\ *a.21fl 
5 4fl.-11 
£ 4t\. ?]_ 
| 4:i. 2i:i 
§ -in. 214 
§ 4a. ?H 
§ 4n. ai.-i 
i 4a. 216 

Nonf! 
Nolle 
None 
N fine 
None 
None 
N\>no 
None 
Nino 

1.20 
2 on 

S w Kef. 
See Itef. 

l . r> 
«. ft7 

2, 5, 0. 7, S, 0 
7,8 

4. Wires smuJl an^los 
5. 1 >nijble drap truss vvirf^ . 

5 -la. EOS 

\ *a.21fl 
5 4fl.-11 
£ 4t\. ?]_ 
| 4:i. 2i:i 
§ -in. 214 
§ 4a. ?H 
§ 4n. ai.-i 
i 4a. 216 

Nonf! 
Nolle 
None 
N fine 
None 
None 
N\>no 
None 
Nino 

1.20 
2 on 

S w Kef. 
See Itef. 

l . r> 
«. ft7 

5 -la. EOS 

\ *a.21fl 
5 4fl.-11 
£ 4t\. ?]_ 
| 4:i. 2i:i 
§ -in. 214 
§ 4a. ?H 
§ 4n. ai.-i 
i 4a. 216 

Nonf! 
Nolle 
None 
N fine 
None 
None 
N\>no 
None 
Nino 

1.20 
2 on 

S w Kef. 
See Itef. 

l . r> 
«. ft7 7. Control surface hinfif\s ^ ' K _ „_ 

5 -la. EOS 

\ *a.21fl 
5 4fl.-11 
£ 4t\. ?]_ 
| 4:i. 2i:i 
§ -in. 214 
§ 4a. ?H 
§ 4n. ai.-i 
i 4a. 216 

Nonf! 
Nolle 
None 
N fine 
None 
None 
N\>no 
None 
Nino 

1.20 
2 on 

S w Kef. 
See Itef. 

l . r> 
«. ft7 

H Control system joints 0\ 

5 -la. EOS 

\ *a.21fl 
5 4fl.-11 
£ 4t\. ?]_ 
| 4:i. 2i:i 
§ -in. 214 
§ 4a. ?H 
§ 4n. ai.-i 
i 4a. 216 

Nonf! 
Nolle 
None 
N fine 
None 
None 
N\>no 
None 
Nino 

1.20 
2 on 

S w Kef. 
See Itef. 

l . r> 
«. ft7 

fr. W i r e sizp^ 

5 -la. EOS 

\ *a.21fl 
5 4fl.-11 
£ 4t\. ?]_ 
| 4:i. 2i:i 
§ -in. 214 
§ 4a. ?H 
§ 4n. ai.-i 
i 4a. 216 

Nonf! 
Nolle 
None 
N fine 
None 
None 
N\>no 
None 
Nino ^00 Kef, 

I. 10 10. W i n E lift truss flandmsi. fuudillon^ only). __, _ 

5 -la. EOS 

\ *a.21fl 
5 4fl.-11 
£ 4t\. ?]_ 
| 4:i. 2i:i 
§ -in. 214 
§ 4a. ?H 
§ 4n. ai.-i 
i 4a. 216 

Nonf! 
Nolle 
None 
N fine 
None 
None 
N\>no 
None 
Nino ^00 Kef, 

I. 10 10. W i n E lift truss flandmsi. fuudillon^ only). __, _ 

5 -la. EOS 

\ *a.21fl 
5 4fl.-11 
£ 4t\. ?]_ 
| 4:i. 2i:i 
§ -in. 214 
§ 4a. ?H 
§ 4n. ai.-i 
i 4a. 216 

Nonf! 
Nolle 
None 
N fine 
None 
None 
N\>no 
None 
Nino ^00 Kef, 

I. 10 

C> F o r boarinR s t r a w s only 

I C A B , M a y 31 , 1939, as amended b y A m d t . 5, 4 F . B . 1170] 
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MINIMUM l-O.B 

1... . . . . . i . . . . M h U U ~ 
O zooo *K>OO « o o o eooo 10,000 12,000 wpoo MtOOO 

W « t O » W C 6 H T IN POUND* 

F I G U R E 4 a - 2 . — P U L L - U P S P E E D F A C T O R . 
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w - aeoss W E I G H T IN T P O U N O S 

F I G U R E 4 a - 3 . — M A N E U V E R I N G L O A D F A C T O R I N C R E M E N T , C O N D I T I O N S I A N D I H , 

VftnmE 4B.-G.—"DAMPrNG" TATL IIOAD D I S T H I B O T I O N , 



PiGfrRE 4 a - 7 . — A I L E R O N L O A D D I S T R I B U T I O N . 

2 0 0 

L I M I T 
tt_eV*TOK 

F O R C E 

1 0 0 

o s o o 1000 1500 e o o o 
O B O S S W 6 I S H T - P O U N D S 

F I G U R E 4 a - 8 . — E L E V A T O R C O N T R O L F O R C E L I M I T S . 

2 5 O 0 

I O O 

F 
L I M I T 

A I L E R O N 
C O H T R O I , 

r o t c e . S o 

S O O I O O O I 5 0 O 2 0 0 0 

G R O S S W E I G H T - P O U N D S 

F I G U R E 4 a - 9 . — A I L E R O N " C O N T R O L F O R C E L I M I T S . 

2 5 0 O 

3 

. 111 j 1 1 . . 

i 

• 

- 2 . 6 0 , + 
_ J 

<3000 

: 

2000 - 4 0 0 0 6 0 0 0 s o 0 0 to,ooo IZ. ,00 

VV - GCOSS WEIGHT IN POUNDS 

71 

M l]'l 1 1 1 ' 1 " 1 1 1' 1 M I T I i-rrrn-

-

l-O.I3a(w/S 

1 1 1 1 1 1 1 f 1 

O 2. 4- 6 a 10 \Z 

(W/e)=wiM<s LOADING* IN POUNDS PER SQUARE; F o o t 

NOTE: USE THE CHART INDICATING, 

THE u o w e a VALUE. 
F I G U R E 4 a - 1 0 . — L I M I T L O A D F A C T O R S F O R L E V E L A N D 3 - P O I N T L A N D I N G C O N D I T I O N S . 



C I V I L A I R R E G U L A T I O N S 

F I G U R E 4 a - l l . — D I S T R I B U T I O N O F L O C A L PRESSURES—BOAT S E A P L A N E S . 

NOTICE 
Advise the Civil Aeronautics Board, Washington 25, D. C, that you have purchased this 

part of the Civil Air Regulations and that agency will supply you with copies of amendments 
which have been issued since this printing. Be sure to specify the number of this part, other­
wise your request cannot be filled. 

If you wish to bo informed of all future amendments to this and to other parts of the Regula­
tions, subscribe to the monthly Civil Aeronautics Journal. All new regulations, amendments, 
and special regulations are carried in the Journal. Annual subscriptions ore 75 cents, payable 
in advance by cash or money order, and are obtained from the Superintendent of Documents, 
Government Printing Office, Washington 26, D . C. 
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