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Until the present time, all of the effec­
tive airworthiness requirements for ro­
torcraft were contained in Part 6 of the 
Civil Air Regulations, These require­
ments were based mainly upon experi­
ence with rotorcraft of relatively small 
size, and very little distinction was made 
between large and small rotorcraft or 
between rotorcraft intended for general 
and air carrier service. 

Since the adoption of Part 8 the size 
and complexity of rotorcraft equipment 
have grown, and with each new design 
development in this field an attempt was 
made to accommodate the changes with­
in the framework of Part 8. This became 
more difficult to do because when cater­
ing to the larger and more complicated 
rotorcraft the airworthiness provisions 
for smaller, more basic, rotorcraft be­
came unnecessarily complex. Therefore, 
it has become apparent that the existing 
regulations in Part 6 are not suitable for 
the certification requirements applicable 
to both large and small rotorcraft and 
rotorcraft to be utilized in the transport 
category class require a set of provisions 
peculiar to their needs. 

In recognition of this situation, the 
Board, in recent years, has conducted 
studies with the view to establishing air­
worthiness requirements for large rotor­
craft which are intended to be used In 
air carrier service. These studies have 
resulted in a categorization of rotorcraft 
with corresponding airworthiness re­
quirements. The three categories being 
established are the "Normal Category" 
for rotorcraft of 6.000 pounds or less 
maximum weight, "Transport Category 
A" for multiengine rotorcraft of un­
limited weight, and "Transport Category 
B" lor single or multiengine rotorcraft 
of 20,000 pounds or less maximum 
weight, Rotorcraft certificated in either 
of the transport categories will be eligible 
for operations in either scheduled or ir­
regular passenger or cargo service. 

Concurrently with the adoption of this 
new Part 7. the Board is adopting 
amendments to Part 6 of the Civil Air 
Regulations which make the part appli­
cable to small rotorcraft in the normal 
category and which simplify and clarify 
the requirements for certification of such 
rotorcraft. 

(Reprinted (mm F i D t n u . R i a i a r i i d»t*d June !, 19S«) 

In the development of Part 7, consid­
eration was given to the problem of 
whether specific airworthiness require­
ments tor large rotorcraft should be 
adopted prior to obtaining significant 
operating experience in such rotorcraft 
types, or whether the considerations of 
the design of large transport category 
rotorcraft required an early determina­
tion of at least the broad objective stand­
ards for certification of such large rotor­
craft. It is to be desired, and it is the 
Board's general policy, to have the bene­
fit of experience in advance of adoption 
ot regulations. However, much can be 
gained by initially establishing broad 
objective standards and giving the Ad­
ministrator wide discretion in approving 
features of design which were not an­
ticipated. Therefore, the Board con­
siders it desirable to promulgate such 
standards at this time in the belief that 
safe operations are most assured where 
basic standards have been established. 

After determining that the provisions 
of Part 6 were not suitable for the certifi­
cation of large multiengine transport 
category rotorcraft, and after comple­
tion of the aforementioned studies, a no­
tice of proposed rule making (20 P- R. 
3114) was circulated as civil Air Regu­
lation Draft Release No. 55-11 to solicit 
comment on the proposed categorization 
of rotorcraft. 

Comments received on the subject were 
almost universally favorable to the 
Board's adopting objective standards 
immediately so that the design and con­
struction of large rotorcraft could pro­
ceed under some pattern of uniformity. 
The comment of one industry observer, 
however, while acknowledging that ex­
perience gained with transport category 
airplanes could provide guideposts for 
developing regulations for rotorcraft air­
worthiness In areas such is structures, 
design, and construction, nevertheless, 
expressed reservation as to whether per­
formance requirements could be prepared 
on the same basis since there was insuffi­
cient operational experience with the 
types of rotorcraft envisaged in the 
transport-category classes. 

In recognition of this valid comment, 
and because the Board does not intend 
t!) limit novel design features or operat­
ing techniques which may prove 
advantageous, the performance specifica­
tions In this part are limited in general 
to requirements for the scheduling of 
performance data. There are included, 
however, two quantitative requirements: 
One is the minimum one-engine-inoper-
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ative climb for Transport Category A 
rotorcraft; and the other, a minimum 
hovering ceiling for Transport Category 
B rotorcraft. These climb requirements 
are expressed in terms of rates of climb. 
Among the comments received on the 
proposal were recommendations that 
these minima be expressed in terms of 
gradient of climb. While this recom­
mendation has substantial merit, it is 
considered advisable to retain the more 
familiar expression for the present and 
to study the matter at the next Annual 
Airworthiness Review, since considera­
tion of factors of minimum speed or ac­
celeration may be necessary. It is con­
sidered that for the tune being the two 
quantitative requirements are reasonable 
minima. However, in order to define 
more fully the level of performance for 
the rotorcraft, it will be necessary to 
implement the performance data sched­
uled under this part with operating limi­
tations relating to the measured 
performance of the rotorcraft, the di­
mensions of the heliport used, the ad­
jacent obstacles, and the routes 
traversed. Because it is considered de­
sirable to obtain experience in the opera­
tion of transport category rotorcraft 
before establishing by regulation specific 
operating limitations, it is contemplated 
that in the interim, for air carrier opera­
tions and for other operations over 
highly congested areas, the Administra­
tor will determine that the operations in 
question are limited In such a manner 
as to assure a safe operation. Perform­
ance operating limitations will, however, 
be developed and included in the Civil 
Air Regulations as rapidly as the state 
of the art permits. 

In considering this part, a maximum 
weight limitation had to be established 
for Transport Category B rotorcraft. 
The limit set in the notice of proposed 
rule making was 17,500 pounds. This 
limit has been raised to 20,000 pounds 
upon advice that some manufacturers 
now have design studies for single-engine 
rotorcraft which are expected to go over 
17,500 pounds. This weight limit ap­
pears adequate to assure safety to all 
Transport Category B rotorcraft and Is 
sufficiently high to include all reported 
single-engine designs now being devel­
oped by the manufacturers. 

Another important problem to which 
the Board gave particular consideration 
is that of fire protection for structures, 
controls, and other components of the 
rotorcraft. The fire protection require­
ments for Transport Category A rotor-
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craft are Intended to permit extinguish­
ment of a fire and the continuation ol 
the flight to a suitable airport. The 
Category B requirements, on the other 
hand, are intended to protect the rotor -
craft and its occupants during an im­
mediate descent and landing. The 
difference in the requirements is consid­
ered consistent with the approach taken 
with respect to the performance require­
ments applicable to each category. 

The issue of appropriate maneuvering 
load factors for maneuvering conditions 
(structural requirements* is of signifi­
cance. The maneuvering load factors 
included are the 3.5 positive and 1.0 
negative, which are the same as in Part 
6. The values are unchanged due to 
lack of substantiation of other values; 
however, because certain comments 
questioned the necessity for such high 
values for transport rotorcraft, this is 
being made a matter for further study. 

Interested persons have been afforded 
an opportunity to participate in the 
making of this part (20 F. R. 3114), and 
due consideration has been given to all 
relevant matter presented. 

In consideration of the foregoing, the 
Civil Aeronautics Board hereby adopts 
Part 7 of the Civil Air Regulations (14 
CFR Part 7) to read as follows, effective 
August 1, 1956: 

Subpart A < M M f o l 
APPLICABILITY AND DEFINITIONS 

Sec. 
7,0 App l i cab i l i t y of th is part . 
7 1 Defini t ions, 

CERTIFICATION 

7.10 E l i g i b i l i t y for type certificates. 
7 1 1 Designation of applicable regulations. 
7.12 Recording of applicable regulat ions. 
7.13 Type certificate. 
7.14 Data required. 
7.15 Inspections and tests. 
7.16 P l igh t tests. 
7.17 Airworthiness, experimental , and pro­

duc t i on certificates. 
7.IS Approval of materials, parts, processes, 

and appliances. 
7.19 Changes I n type design. 

HOTOSCRAFT CATEGORIES 

7.30 Hotorcraf t categories, 

Subpart I—Htght 
G E N E R A L 

7.100 Proof o f compliance. 
7.101 Weight l lml t a t lons -
7.102 Center of gravi ty l i m i t a t i o n s . 
7.103 Rotor l i m i t a t i o n s and p i t c h settings. 
7.104 Empty weight . 
7.105 Use of ballast. 

PERTOSMANCE 

7.110 General . 
7.111 L i m i t i n g he igh t s ad speeds for safe 

l and ing fo l l owing power fai lure . 
7.112 Take-oft; general. 
7.113 Category A. Cr i t i ca l decision po in t . 
7.114 Take-off. 
7.115 C l imb ; one-englne-lnoperatlve. 
7.lie Hover ing or m i n i m u m operat ing per­

formance. 
7.117 Land ing ; general. 
7.118 Landing . 

r r J G t r r C H A R A C T E R I S T I C S 

7.120 General. 
7.121 Con t ro l l ab i l i t y . 
7.122 T r i m , 
7.123 S tab i l i ty . 

GROUND AND WATER HANDLING CHAKACTHISTICS 
sec. 
7.130 General. 
7.131 G r o u n d resonance 
7.132 Spray characteristics. 

MISCELLANEOUS FLIGHT *XQ.bTai M I N T S 

7.1*0 F l u t t e r and v ib ra t i on . 

Subpart C—Structure 
G E N U A L 

7.200 Loads 
7.201 S t reng th and deformat ion . 
7.202 Proof of s t ruc ture . 
7.203 S t ruc tu ra l and dynamic tests. 
7.204 Design l i m i t a t i o n s . 

FLIGHT LOADS 

7210 General. 
7.211 F l i g h t load factor, 
7.212 Maneuvering condi t ions . 
7.213 Gust condi t ions . 
7.214 Y a w i n g condi t ions . 

CONTROL S U I T A C * AND S T S T U LOADS 

7.220 General. 
7.221 A u x i l i a r y ro tor assemblies. 
7.222 A u x i l i a r y ro to r a t t a chmen t s t ruc ture . 
7.223 T a l l ro tor guard. 
7.224 Stab i l iz ing sod con t ro l surfaces. 
7.225 Pr imary con t ro l systems: general. 
7.226 D u a l p r imary f l ight con t ro l systems. 

L A N D I N G L O A D S 

7.230 General. 
7.231 Level l and ing condi t ions . 
7.232 Nose-up l and ing cond i t i on . 
7.233 One-wheel l and ing cond i t i on . 
7.234 La te ra l -d r i f t l and ing cond i t i on . 
7.235 Brake ro l l condi t ions . 
7.236 Tai tying cond i t ion . 
7.240 Sk i landing condi t ion*. 
7,24$ Float l and ing condi t ions . 

M A I N COMPONENT M q U I A E I I E N T S 

7.250 M a i n ro tor s t ructure . 
7.251 Fuselage snd rotor py lon s t ructure . 
7.252 Aux i l i a ry l i f t i n g surfaces. 

I M E B G I N C T LANDING CONDITIONS 

7,260 General. 
7.281 Fuel tank protec t ion . 

Subpart D—beiian and Conitrgctlon 
GENERAL 

7.300 Scope. 
7.301 Materials. 
7 302 Fabr ica t ion methods. 
7 303 Standard fastenings. 
7.304 Protect ion. 
7,304 Inspect ion provisions. 
7.306 Mate r ia l s t rength properties and de­

sign values, 
7.307 Special factors. 

M A I N SOTO* 

7.310 M a i n ro tor blades; pressure ven t ing 
and drainage. 

7.311 Stops. 
7.312 Rotor and blade balance. 
7.313 Rotor blade clearance. 

CONTROL SYSTEMS 

7.320 General. 
7.321 Cont ro l system stops. 
7.322 Con t ro l locks. 
7.323 Stat ic tests. 
7.324 Operat ion tests. 
7.325 Cont ro l system details: general. 
7.326 Spr ing devices. 
7.327 Auto ro ta t ive cont ro l mechanism. 
7 328 Power boost systems, 

LANDING GEAR 

7,330 General. 
7 331 Shock absorbers. 
7,332 Shock absorption tests. 
7.S33 L i m i t load factor de t e rmina t ion . 

Bec. 
7.334 Ret rac t ing mechanism. 
7535 Wheels, 
7.336 Brakes. 
7.337 Tires. 
7.338 Skis. 

F L O A T S 

7 340 Buoyancy ( m a i n floats), 
7.341 F loa t s t reng th . 

P I K S O H N K L A M D C A R G O A C C O M M O D A T I O N S 

7.350 P i lo t compar tment ; general. 
7.351 P i lo t compar tment vision. 
7.352 P i lo t windshie ld and windows. 
7.353 Controls . 
7.354 Doors. 
7.355 Seat* and safety belts. 
7.356 Cargo and baggage compartments . 
7.357 Emergency evacuation. 
7.358 Ven t i l a t i on . 
7.358 Heaters. 

T Q I P R E V E N T I O N 

7.380 General . 
7581 Cabin Inter iors . 
7382 Cargo and baggage compartments . 
7.383 Combus t ion heater fire protecUon. 
7.384 Fire p ro tec t ion of s t ructure, controls, 

and o the r parts. 
7.3S5 Flammable f l u id Ore protec t ion . 

M I S C E L L A N E O U S 

7.390 Level ing marks, 
7.391 Bal las t provisions. 
7.392 Ice p ro tec t ion . 

Subpart E—fow»rpJont Installation 
GEKESAI. 

7.400 Scope and general design. 
7.401 Gnginea. 
7.403 Engine v ib ra t i on . 

K O T O S DRIVr S Y S T E M 

7.403 Rotor drive system. 
7.404 Rotor brakes. 
7 405 Rotor drive system and cont ro l mech­

anism tests. 
7.406 A d d i t i o n a l tests. 
7.407 Cr i t i ca l shaf t ing speeds. 
7.408 Shaf t ing Joints. 

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

7.410 General. 
7.411 Fue l system Independence. 
7.412 Fue l l ines I n personnel and cargo c o m ­

par tments . 
7.413 Fuel flow and feed, 
7 414 Pump systems. 
7.415 Transfer systems. 
7.416 De te rmina t i on of unusable fuel sup­

ply. 
7.417 Fue l system h o t weather operat ion. 
7.418 Flow between interconnected tanks . 

TOIL T A N K , C O N S T R U C T I O N A N D I N S T A L L A T I O N 

7.420 General. 
7.421 Fuel t ank tests. 
7.422 Fuel t ank in s t a l l a t ion . 
7.423 Fuel t ank expansion space. 
7.424 Fue l t a n k sump. 
7.425 Fue l t ank fi l ler connect ion. 
7 '26 Fuel t a n k vents and carburetor vapor 

vents. 
7.427 Fuel t ank ou t le t . 
7-42B Pressure refuel ing and fue l ing p r o v i ­

sions below fuel level i n the tank. 

nm. S Y S T E M C O M P O N E N T S 

7.430 Fuel pumps. 
7.431 Fuel p u m p Ins ta l l a t ion . 
7.432 Fuel system lines and f i t t ings . 
7.433 Fuel l ine* and f i t t ings i n designated 

fire sones-
7.434 Fue l valves. 
7.435 Fuel strainer. 
7 436 Fuel system drains. 
7.437 Fue l q u a n t i t y Indicator . 
7.438 Low fuel warn ing device. 
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OIL STSTXM 

8ec. 
7.440 General, 
7.441 OH t a n k cons t ruc t ion . 
7.442 O i l t a n k tests. 
7.443 Oi l tank Ins ta l l a t ion . 
7-444 OH lines and fittings. 
7.445 O i l valves. 
7.446 OH radiators. 
7.447 O i l ni ters . 
7.448 O i l system drain*. 

COOONS STSTZM 

7.450 Genera!. 
7.461 Cooling tests. 
7.452 C l i m b cooling test procedure. 
7.453 Category A . Take-off cooling test pro­

cedure. 
7.454 Category 8. Cool ing test procedure. 
7.455 Hovering cooling test procedures. 

INDUCTION AND EXHATTST SYSTEMS 

7.460 General. 
7.481 I n d u c t i o n system de-Icing and a n t l -

l c lng provisions. 
7.463 Carburetor a i r preheater design. 
7.463 I n d u c t i o n system ducts. 
7.464 I n d u c t i o n system screens. 
7.465 Carburetor air cooling. 
7.486 Inter-coolers and after-coolers. 
7.467 Exhaust system and Ins t a l l a t i on com­

ponents. 

K J W S W L A N T CONTROLS AND ACCXSSOSJXS 

7.470 Powerplant controls; general. 
7 471 T h r o t t l e and A. D . I . system controls . 
7.472 I g n i t i o n switches. 
7.473 M i x t u r e controls . 
7-474 Carburetor a i r preheat controls . 
7*75 Supercharger controls. 
7.476 Rotor brake controls. 
7.477 Powerplant accessories. 
7.478 Engine I g n i t i o n systems. 

POWERPLANT TOO, fRCTRCTIOrt 

7.4B0 Designated fire zones. 
7.481 Flammable fluids. 
7.482 Shu to I I means. 
7.483 Lines and f i t t ings. 
7.464 F l r e - e i t t n g u l s h l n g systems. 
7.485 Fire-detector systems. 
7.486 Fire walls. 
7.487 Cowl ing . 
7.488 Category A. Engine accessory section 

diaphragm. 
7.489 Drainage and ven t i l a t ion of Are zones. 

Subpart F—£quipin«nt 
GENERAL 

7.600 Scope. 
7.SO! Func t iona l and instal ls t lona i requi re­

ments. 
7.602 Required basic equipment . 
7.603 F l i g h t and navigat ional ins t ruments . 
7.604 Powerplant ins t ruments . 
7.003 Miscellaneous equipment . 
7.606 Equipment , systems, and Ins ta l l a ­

t ions. 

I N S T R U t t s H T B ; INSTALLATION 

7.610 General, 
7.611 Arrangement and v i s i b i l i t y of i n s t r u ­

m e n t ins ta l la t ions . 
7.612 F l i g h t and navigat ional ins t ruments . 
7.613 Powerplant Ins t ruments . 

ELECTRICAL S T S T I K 8 ASH e Q U T T M I N T 

7.620 General. 
7.621 Electr ical system capacity. 
7.622 Generat ing system. 
7.823 D i s t r i b u t i o n system. 
7.834 Electr ical protect ion. 
7,825 Electr ical equipment and Ins ta l l a t ion , 
7,820 Electr ical system are and smoke pro­

tec t ion . 
L I G H T S 

7 630 I n s t r u m e n t l igh ts . 
7.631 L a n d i n g l ights . 
7.632 Posi t ion t i gh t system ins ta l l a t ion . 

Sec. 
7.833 
7.834 

7.6S5 
7.836 
7.837 

7.640 
7.641 
7.642 
7.653 
7.644 

7.645 
7.646 

7 650 
7.851 
7.653 
7.653 
7.654 

Posi t ion l i g h t system d ihedra l angles. 
Posi t ion l i g h t d i s t r i b u t i o n and I n ­

tensities. 
Color specifications. 
R i d i n g l i g h t . 
A n t l - c o l l l s l o n l i g h t . 

SAFRTT W l f M n n 

General . 
Flares. 
Flare Ins ta l la t ion . 
Safety belts, 
Emergency flotation and s ignal ing 

equipment . 
Stowage of safety equ ipment . 
Oxygen equipment and supply. 

HISCELLAWTOTja KQUIFSStNT 

Hydrau l ic systems; s t rength . 
Hydrau l ic systems; design. 
Hydrau l i c system Bit p ro tec t ion . 
Radio in s t a l l a t ion . 
Vacuum systems. 

S 

Subpart 0—Operating limitations and 
Information 

7.700 Scope. 

O F S S A T I N O L I M I T A T I O N S 

7.710 
7.711 

7.712 
7.713 
7.714 
7.715 
7.718 

7.717 
7.718 
7.716 

Air-speed l i m i t a t i o n s ; general. 
Never-eneeed speed VHt. 

Opera t ing speed range. 
Rotor speed. 
Powerplant l i m i t a t i o n s . 
L i m i t i n g height-speed envelope. 
Rotoreraft weight and center ot g r a v - £ 

l t y l i m i t a t i o n s . 
M i n i m u m flight crew. 
Types of operat ion. 
Maintenance manua l . 

M A S K I N G * A N D P L A C A R D S 

7.730 
7.731 
7.732 
7.733 
7.734 
7.735 
7.738 
7.T37 
7.738 

7.740 
7.741 
7.742 
7.743 
7.744 

7.750 
7.751 

General. \ _ 
I n s t r u m e n t mark ings ; general. 
Air-speed Indicator. 
Magnetic d i rec t ion indica tor . 
Powerplant ins t ruments ; general. 
O i l q u a n t i t y Indicator . 
Fue l q u a n t i t y Indicator . 
Cont ro l markings . 
Miscellaneous markings and placards. 

•ATOiuraArT R J C S T M A N U A L 

General. 
Operat ing l i m i t a t i o n s . 
Opera t ing procedures. 
Performance i n f o r m a t i o n . 
M a r k i n g and placard I n f o r m a t i o n . 

R O T O E C R A T T m R N T T f T C A T I O N O A T A 

Iden t i f i ca t ion pla te . 
Iden t i f i ca t ion marks. 

A U T H O R I T Y ; i t 7.0 to 7.751 Issued under 
sec. 205. 52 Stat . 984 ; 49 U . S. C, 425. I n t e r ­
pret or apply sees. 601. 803, 52 Stat . 1007, 
1039. as amended: 49 U, S. C. 551, 553. 

SUIFAtT A — G E N M A l 

A P P L I C A B I L I T Y A N D D E F I N I T I O N S 

8 7.0 Applicability of this part. T h i s 
p a r t es tabl i shes s t a n d a r d s w i t h w h i c h 
compl iance s h a l l be demonstra ted (or 
the i s suance of a n d changes to type c e r ­
tificates for T r a n s p o r t Category A a n d 
T r a n s p o r t Category B rotoreraf t . T h i s 
p a r t , u n t i l superseded or resc inded, s h a l l 
apply to a l ! t ransport category rotoreraft 
for w h i c h appl icat ions for type cer t i f i ca ­
t ion i n the t r a n s p o r t categories a r e m a d e 
after the effective date of this p a r t ( A u ­
gust 1, 1956) . 

5 7.1 Definitions. A s used in this p a r t 
t e r m s a r e denned as follows; 

(a) Ar fmfmstra t ion—(1) AdTnints tra-
tor. T h e A d m i n i s t r a t o r is t h e , A d m i n ­
i s trator of W » H A e m u a u M m , tfu I t'-

(2) A p p l i c a n t . A n a p p l i c a n t Is a p e r ­
son o r persons a p p l y i n g for a p p r o v a l of 
a rotoreraf t or a n y p a r t thereof. 

(3) Approved. Approved , w h e n used 
a lone o r as modi fy ing terms s u c h as 
means , devices, specif ications, etc., m e a n s 
approved by the A d m i n i s t r a t o r . (See 
5 7.18.) 

<b> Rotoreraft types—(1) Rotoreraft. 
A rotoreraft Is any a i r c r a f t der iv ing its 
p r i n c i p a l l i f t f r o m one or m o r e rotors. 

(2) Helicopter. A he l icopter is a r o ­
toreraf t w h i c h depends p r i n c i p a l l y for 
its support a n d mot ion i n the a i r u p o n 
the lift generated by one or more power-
d r i v e n rotors , ro ta t ing on substant ia l ly 
ver t i ca l axes . 

( 3 ) Gyroplane. A gyroplane is a r o ­
toreraf t w h i c h depends p r i n c i p a l l y for 
its support upon the l ift generated by 
one or more rotors w h i c h are not power 
dr iven , except for i n i t i a l s tar t ing , a n d 
w h i c h are caused to rotate by the ac t ion 
of the a i r w h e n the rotoreraf t i s i n m o ­
tion. T h e propuls ion is independent of 
the rotor sys tem a n d usua l ly consists of 
convent iona l propel lers . 

<4> Gyrodyne. A gyrodyne Is a rotor-
c r a f t w h i c h depends p r i n c i p a l l y for Its 
support u p o n ' t h e l i ft generated by one 
or more rotors, w h i c h a r e par t ia l l y power 
dr iven , ro ta t ing on subs tant ia l ly ver t i ca l 
axes . T h e propuls ion is independent of 
the rotor sys tem a n d usua l ly consists of 
convent ional propel lers . 

( c ) G e n e r a l design—(1) S t a n d a r d at-
; mospftere. T h e s t a n d a r d a tmosphere Is 
' a n atmosphere/def ined as fol lows: 

(1) T h e a i r is a dry , perfect gas. 
( i i ) T h e temperature a t s e a level Is 

59" P . , 
( i i i ) T h e pressure a t sea level Is 29.92 

i n c h e s H g . y * ? ' / 1 

( ivt T h e t empera ture grad ient f r o m 
sea level to the a l t i tude a t w h i c h the t e m ­
pera ture equals —W-° F . is — 0 . 0 0 3 5 8 6 ° 
F . / f t . a n d zero thereabove, a n d 

(v ) T h e dens i ty p, a t sea level u n d e r 
the above condit ions is 0.003378 pound 
s e c 7 f t \ <ci ci ( 

(2) Maximum anticipated air tem­
perature. T h e m a x i m u m ant i c ipa ted 
a i r t e m p e r a t u r e is a t emperature spec i ­
fied for the purpose of compl iance w i t h 
the powerp lant cooling s t a n d a r d s . (See 
I 7.451.) 

(3) Aerodynamic coefficients. Aerody­
namic coefficients a r e nondiroensiona] 
coefficients for forces a n d moments . 
T h e y correspond w i t h those adopted by 

/Ehe V. S. N a t i o n a l A d v i s o r y Commit tee ) 
/ f o r Aeronaut i c s . » _ i 
' T 4 ) Autorofaf ion. Autorota t ion is a 
rotoreraf t fl ight condit ion i n w h i c h the 
l i f t ing rotor is d r i v e n ent ire ly by the 
act ion of the a i r w h e n the rotoreraf t Is 
i n mot ion. 

( 5 ) Autorototive loading. A n a u t o r o -
tattve l a n d i n g is a n y l and ing of a ro tor -
cra f t i n w h i c h the ent i re m a n e u v e r is 
accompl i shed without the appl i ca t ion of 
power to the rotor. 

(6) / u t o r o £ o f t l > e ^ndfrap_rdistance. 
Autorotative-1^osn^a»St«riceT7the h o r -

7 - f 

i z o n t a l d is t j A r e q n i r e d t o ' m a k e a n 
7'Z 
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autorotativejanding and come to a com-
Btate ̂ top (tSa speed of atfbroxAiately 
I tfipB for seaplanes or float«fetng»4 .from 

/i/«efWt of SO feet above/ the landing 
surface. 

(7) Ground resonance. Ground res­
onance is the mechanical instability en­
countered when the rotorcraft is In 
contact with the ground. 

(8) Mechanical instability. Mechani­
cal instability is an unstable resonant 
condition due to the interaction between 
the rotor blades and the rotorcraft struc­
ture, while the rotorcraft is on the ground 
or airborne. 

(d) Weights—(1) Maximum weight. 
The maximum weight of the rotorcraft 
is that maximum at which compliance 
with the requirements of this part is 
demonstrated. (See 5 7.101.) 

(2) Minimum weight. The minimum 
weight of the rotorcraft is that minimum 
at which compliance with the require­
ments of this part is demonstrated. 
(See 5 7.101.) 

(3) Empty weight. The empty weight 
of the rotorcraft is a readily reproduci-
b!e weight which is used in the determi­
nation of the operating weights. (See 
§ 7.104.) 

(4> Design maximum weight. The de­
sign maximum weight is the maximum 
weight of the rotorcraft at which com­
pliance is shown with the structural load­
ing conditions. (See 5 7.101.) 

(5) Design minimum weight. The de­
sign minimum weight is the minimum 
weight of the rotorcraft at which com­
pliance is shown with the structural load­
ing conditions. (See 5 7.101.) 

(6) Design unit weight. The design 
unit weight is a representative weight 

able in level flight with rated rprn and 
power. 

<8» V J V I . The never-exceed speed. 
(See 5 7,711.) 

(7i Vx. The speed for best angle of 
climb. 

<8> W The speed for best rate of 
climb. 

(f) Structural—(1) Limit load. A 
limit load is the maximum load antici­
pated in normal conditions of operation. 
'See 5 7.200.) 

(2) Ultimate load. An ultimate load 
is a limit load multiplied by the appro­
priate factor of safety. (See 5 7.200 ) 

(3) Factor of safety. The factor of 
safety is a design factor used to provide 
for the possibility of loads greater than 
those anticipated tn norma] conditions 
of operation and for uncertainties in 
design. (See S 7.200.) 

(4) Load factor. The load factor is 
the ratio of a specified load to the total 
weight of the rotorcraft; the specified 
load may be expressed in terms of any 
of the following: aerodynamic forces. 
Inertia forces, or ground or water 
reactions. 

(5> Limit load factor. The limit load 
factor is the load factor corresponding 
with limit loads. 

(6) Ultimate load factor. The ulti­
mate load factor is the load factor cor­
responding with ultimate loads. 

(7) Fitting. A fitting is a part or ter­
minal used to join one structural mem­
ber to another. (See 5 7.307 (d >. > 

rr2 (g) Powers installation '—(1) Brake 
horsepower: Brake horsepower is the 
power delivered at the propeller shaft 
of the engine. 
f T 2 > Take-off power. Take-off power 

used to show compliance with the §truo*~t ,1s the brake horsepower developed under 
s: -̂ *̂ *v v^' standard sea level conditions, under the 

<i) Gasoline 6 pounds per U. 5. gallon!' jmaximum conditions of crarkshaft rota turai design requirements: 
i ii) Lubricating oil 7.5 pounds per O. S. 

gallon. 
(iii) Crew and passengers 170 pounds, 

per person. 
(e) Speeds—(1) IAS. Indicated air. 

speed is equal to the pitot static air-speed 
indicator reading as installed in the ro- • 
torcraft without correction for air-speed -
indicator system errors but including the„ 

|tional speed and engine manifold pres-
isure approved for use in the normal take- J 
'off, and limited; in usrfjto a maximum \ 
I continuous tfiriod as iMicated in the I 
'approved engine ŝ ecjflcaTtrjn. ! 

(3) Maximum continuous power. • 
• Maximum continuous power is the brake j 
horsepower developed in standard at- I 
mospnere at a specified altitude under j 
the maximum conditions of crankshaft j sea level standard adiabatic compressible * 

flow correction, (This latter correction^ rotational speed and engine manifold 
is included in the calibration of the air-v pressure approved for use during periods | 
speed instrument dials.) (See 55 7.612 h ofjnrfestrtcted duration. 1 

and 7.732.> ^/(4^ Manifold pressure. Manifo ld 
(2) CAS. Calibrated air speed Is equals pressure is the absolute pressure meas-

to the air-speed indicator reading cor-\J ured at the appropriate point in the 
reeled for position and instrument error. 
(As a result ol the sea level adiabatic 
compressible flow correction to the air­
speed instrument dial. CAS is equal to 
the true air speed TAS in standard at­
mosphere at sea level.) 

(3) EAS. Equivalent air speed is 
equal to the air-speed indicator reading 
corrected for position error, instrument 
error, and for adiabatic compressible flow 
for the particular altitude. (EAS is 
equal to CAS at sea level in standard 
atmosphere.) 

(4) - TAS. True air speed of the 
rotorcraft relative to undisturbed air. 
<TAS=EAS(p„/p)'',!>. 

(5) V H . The maximum speed obtain-

induction system, usually in Inches of 
mercury. 

Critical attitude. The critical 
altirade is the maximum altitude at 
which in standard atmosphere it is pos­
sible to maintain, at a specified rotational 
speed, a specified power or a specified 
manifold pressure. Unless otherwise 
stated, the critical altitude is the maxi­
mum altitude at which it is possible to 
maintain, at the maximum continuous 
rotational speed, one of the following: 

(i) The maximum continuous power, 
in the case of engines for which this 
power rating is the same at sea level and 
at the rated altitude. 

1 For engine ai rworthiness requirements 
aee Part 13 of t h i s subchapter. 

(ii) The maximum continuous rated 
manifold pressure, in the case of engines 
the maximum continuous power of which 
is governed by. a constant manifold 
pressure. 

(h) Propellers and rotors'—(1) Rotor. 
Rotor is a system of rotating airfoils. 

(2) Main rotor. The main rotor Is 
the main system of rotating airfoils pro­
viding sustentation for the rotorcraft. 

(3) Auxiliary rotor. An auxiliary 
rotor is one which serves either to coun­
teract the effect of the main rotor torque 
on the rotorcraft, or to maneuver the 
rotorcraft about one or more of its three 
principal axes. 

(4) Axis of no feathering. The axis 
of no feathering is the axis about which 
there is no first harmonic feathering or 
cyclic pitch variation.' 

<5) Plane of rotor disc. The plane of 
rotor disc Is a reference plane at right 
angles to the axis of no feathering. 

(6) Tip speed ratio. The tip speed 
ratio is the ratio of the rotorplane flight 
velocity component in the plane of rotor 
disc to the rotational tip speed of the 
rotor blades expressed as follows: 

_ v cos a 
*~~~nS~' 

where: 
V = s i r speed of the ro torc ra f t along flight 

p a t h ( fps ) , 
a = angle between project ion i n plane of 

symmetry o f axis o f no feathering 
and a l i n e perpendicular t o the 
f l i gh t p a t h (radians, posi t ive when 
axis In p o i n t i n g a l t ) , 

• I = angular velocity o f ro tor (radians per 
second ?. and 

« = ro tor radius ( f t . ) . 

(i) Fire protection—(1) Fireproof. 
Fireproof material means a materia! 
which will withstand heat at least as well 
as steel in dimensions appropriate for the 
purpose for which it is to be used. When 
applied to material and parts used to 
confine fires in designated fire zones, 
fireproof means that the material or 
part will perform this function under the 
most severe conditions ot fire and dura­
tion likely to occur in such zones. 

(2) Fire-resistant. When applied to 
sheet or structural members, fire-re­
sistant material means a material which 
will withstand heat at least as well as 
aluminum alloy in dimensions appro­
priate for the purpose for which it is to 
be used. When applied to fluid-carrying 
lines, other flammable fluid system com­
ponents, wiring, air ducts, fittings, and 
powerplant controls, this term refers to 
a line and fitting assembly, component, 
wiring or duct, or controls which will per­
form the intended functions under the 
heat and other conditions likely to occur 
at the particular location. 

<3> Flame-resistant. Flame-resistant 
material means material which will not 
support combustion to the point of 
propagating, beyond safe limits, a flame 
after the removal of the ignition source. 

(4) Flash-resistant. Flash-resistant 
material means material which will not 
burn violently when Ignited. 

' Tor propeller a i rworthiness requirements 
see Par t 14 of th i s subchapter. 

* See NACA Technical Note No. 1604. 
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( 5 ) Flammable. F l a m m a b l e p e r t a i n s 

t o those fluids o r gases w h i c h w i l l i g n i t e 
r e a d i l y or e x p l o d e . 

( j ) Miscellaneous. (1) P r o t e c t i v e 
breathing equipment. P r o t e c t i v e b r e a t h ­
i n g e q u i p m e n t is e q u i p m e n t des igned 
t o p r e v e n t t h e b r e a t h i n g o f n o x i o u s gases 
w h i c h m i g h t be p r e s e n t as c o n t a m i n a n t s 
i n t h e a i r w i t h i n t h e r o t o r c r a f t i n e m e r ­
g e n c y s i t u a t i o n s (see 5 7 .646) . 

C E R T I F I C A T I O N 

} 7.10 . E l i o i b i l i t j i for type certificates. 
A r o t o r c r a f t s h a l l be e l i g i b l e f o r t y p e 
c e r t i f i c a t i o n u n d e r t h e p r o v i s i o n s o f t h i s 
p a r t i f i t c o m p l i e s w i t h t h e a i r w o r t h i n e s s 
p r o v i s i o n s h e r e i n a f t e r e s t ab l i shed o r i f 
t h e A d m i n i s t r a t o r finds t h a t t h e p r o v i ­
s i o n o r p r o v i s i o n s n o t c o m p l i e d w i t h a r e 
c o m p e n s a t e d f o r by f a c t o r s w h i c h p r o ­
v i d e a n e q u i v a l e n t l e v e l o f s a f e t y : Pro­
vided. T h a t t h e A d m i n i s t r a t o r f i n d s n o 
f e a t u r e o r c h a r a c t e r i s t i c o f t h e r o t o r c r a f t 
w h i c h r e n d e r s i t unsa fe . 

5 7.11 Designation of applicable regu­
lations. T h e p r o v i s i o n s o f t h i s s e c t i o n 
s h a l l a p p l y t o a l l r o t o r c r a f t t y p e s c e r ­
t i f i c a t e d u n d e r t h i s p a r t i r r e s p e c t i v e o f 
t h e d a t e o f a p p l i c a t i o n f o r t y p e c e r t i f i ­
ca te . . . . . . s.tT.r- -St f - jO 

(af Un le s s o t h e r w i s e e s t a b l i s h e d b y 
t h e B e a r d , t h e r o t o r c r a f t s h a l l c o m p l y 
w i t h t h e p r o v i s i o n s o f t h i s p a r t t o g e t h e r 
w i t h a l l a m e n d m e n t s t h e r e t o e f fec t ive 
o n t h e d a t e o f a p p l i c a t i o n f o r t y p e ce r ­
t i f i c a t e , excep t t h a t c o m p l i a n c e w i t h 
l a t e r e f fec t ive a m e n d m e n t s m a y be 
e l ec t ed o r r e q u i r e d p u r s u a n t t o p a r a ­
g r a p h s <c>, ( d > , a n d <e> of t h i s s e c t i o n . 

ib> I f t h e i n t e r v a l b e t w e e n t h e d a t e 
o f a p p i i c a t i o n f o r t y p e c e r t i f i c a t e a n d 
t h e i s suance o f t h e c o r r e s p o n d i n g t y p e 
c e r t i f i c a t e exceeds f ive years , a new a p ­
p l i c a t i o n f o r t y p e c e r t i f i c a t e s h a l l be r e ­
q u i r e d . A t t h e o p t i o n o f t h e a p p l i c a n t , 
a n e w a p p l i c a t i o n m a y be f i l e d p r i o r t o 
t h e e x p i r a t i o n o f t h e five-year p e r i o d . 
I n e i t h e r i n s t a n c e t h e a p p l i c a b l e r e g u ­
l a t i o n s . s h a l l be those ef fec t ive o n t h e 
d a t e o f t h e n e w a p p l i c a t i o n i n a c c o r d ­
ance w i t h p a r a g r a p h ( a ) o f t h i s s ec t ion . 

<c> D u r i n g t h e i n t e r v a l b e t w e e n f i l i n g 
t h e a p p l i c a t i o n a n d t h e i s suance o f a 
t y p e c e r t i f i c a t e , t h e a p p l i c a n t m a y e lec t 
t o show c o m p l i a n c e w i t h a n y a m e n d m e n t 
o f t h i s p a r t w h i c h becomes e f fec t ive 
d u r i n g t h a t i n t e r v a l , i n w h i c h case a l l 
o t h e r a m e n d m e n t s f o u n d b y t h e A d ­
m i n i s t r a t o r t o be d i r e c t l y r e l a t e d s h a l l 
be c o m p l i e d w i t h . 

( d ) E x c e p t as o t h e r w i s e p r o v i d e d b y 
/ J , 1 » h * - B o a * 4 . e r - t »y t h e A d m i n i s t r a t o r p u r -
• s u a n t t o 5 1.24 o f t h i s s u b c h a p t e r , a 

c h a n g e t o t h e t y p e c e r t i f i c a t e 'see £ 7.13 
( b ) ) m a y be a c c o m p l i s h e d , a t t h e o p t i o n 

o f t h e h o l d e r o f t h e t y p e c e r t i f i c a t e , 
e i t h e r i n a c c o r d a n c e w i t h t h e r e g u l a ­
t i o n s I n c o r p o r a t e d by re fe rence i n t h e 
t y p e c e r t i f i c a t e p u r s u a n t t o 5 7.13 ( c i , 
o r i n a c c o r d a n c e w i t h subsequen t 
a m e n d m e n t s t o such r e g u l a t i o n s i n effect 
o n t h e d a t e o f a p p l i c a t i o n f o r a p p r o v a l 
o f t h e c h a n g e , s u b j e c t t o t h e f o l l o w i n g 
p r o v i s i o n s : 

( 1 ) W h e n t h e a p p l i c a n t e lec ts t o show 
c o m p l i a n c e w i t h a n a m e n d m e n t t o t h e 
r e g u l a t i o n s i n effect on the d a t e o f a p p l i ­
c a t i o n f o r a p p r o v a l o f a change , he s h a l l 
s h o w c o m p l i a n c e w i t h a l l a m e n d m e n t s 

w h i c h t h e A d m i n i s t r a t o r f i n d s a r e d i ­
r e c t l y r e l a t e d t o t h e p a r t i c u l a r a m e n d ­
m e n t se lec ted b y t h e a p p l i c a n t . 

{ 2 ) W h e n t h e c h a n g e cons i s t s o f a n e w 
d e s i g n o r a s u b s t a n t i a l l y c o m p l e t e r e d e ­
s i g n o f a c o m p o n e n t , e q u i p m e n t i n s t a l l a ­
t i o n , or s y s t e m i n s t a l l a t i o n o f t h e r o t o r ­
c r a f t , a n d t h e A d m i n i s t r a t o r finds t h a t 
t h e r e g u l a t i o n s i n c o r p o r a t e d b y r e f e r ence 
i n t h e t y p e c e r t i f i c a t e p u r s u a n t t o 5 7.13 
<c) d o n o t p r o v i d e c o m p l e t e s t a n d a r d s 
w i t h respec t t o s u c h c h a n g e , he s h a l l r e ­
q u i r e c o m p l i a n c e w i t h s u c h p r o v i s i o n s o f 
t h e r e g u l a t i o n s i n effect o n t h e d a t e o f 
a p p l i c a t i o n f o r a p p r o v a l o f t h e c h a n g e 
as he f i n d s w i l l p r o v i d e a l e v e l o f s a f e ty 
e q u a l t o t h a t e s t ab l i shed b y t h e r e g u l a ­
t i o n s i n c o r p o r a t e d b y r e f e r e n c e a t t h e 
t i m e o f i ssuance o f t h e t y p e c e r t i f i c a t e . 

NOTE Examples of new or redesigned com­
ponents and Ins ta l la t ions w h i c h m i g h t re­
qui re compliance w i t h regulat ions i n eflect 
on the date o f appl icat ion far approval, are: 
New powerplant i n s t a l l a t i on w h i c h Is l ike ly 
to i n t roduce add i t iona l fire or operational 
hazards unless add i t iona l protect ive meas­
ures are Incorporated; the i n s t a l l a t i on of a 
new rotor system or a new electric power 
system. 

<e> I f changes l i s t e d i n s u b p a r a g r a p h s 
(1) t h r o u g h (3) o f t h i s p a r a g r a p h a r e 
m a d e , t h e r o t o r c r a f t s h a l l be c o n s i d e r e d 
as a n e w t y p e , i n w h i c h case a n e w a p p l i ­
c a t i o n f o r t y p e c e r t i f i c a t e s h a l l be r e ­
q u i r e d a n d t h e r e g u l a t i o n s t o g e t h e r w i t h 
a l l a m e n d m e n t s t h e r e t o e f fec t ive o n t h e 
d a t e o f t h e new a p p i i c a t i o n s h a l l be m a d e 
a p p l i c a b l e 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 s ( a ) , ( b ) , * c ) , a n d <d> o f t h i s 
s ec t ion . 

( 1 ) A c h a n g e i n t h e n u m b e r o f eng ines 
o r r o t o r s ; 

(2 ) A c h a n g e t o eng ines or r o t o r s e m ­
p l o y i n g d i f f e r e n t p r i n c i p l e s o f o p e r a t i o n 
o r p r o p u l s i o n ; 

< 3 > A c h a n g e i n des ign , c o n f i g u r a t i o n , 
p o w e r , o r w e i g h t w h i c h t h e A d m i n i s t r a ­
t o r f i n d s i s so ex t ens ive as t o r e q u i r e a 
s u b s t a n t i a l l y c o m p l e t e i n v e s t i g a t i o n o f 
c o m p l i a n c e w i t h t h e r e g u l a t i o n s . 

5 7.12 Recording of applicable regu­
lations. T h e A d m i n i s t r a t o r , u p o n t h e 
i ssuance of a t y p e c e r t i f i c a t e , s h a l l r e ­
c o r d t h e a p p l i c a b l e r e g u l a t i o n s w i t h 
w h i c h c o m p l i a n c e was d e m o n s t r a t e d . 
T h e r e a f t e r , t h e A d m i n i s t r a t o r s h a l l r e ­
c o r d t h e a p p l i c a b l e r e g u l a t i o n s f o r e a c h 
c h a n g e i n t h e t y p e c e r t i f i c a t e w h i c h is 
a c c o m p l i s h e d i n a c c o r d a n c e w i t h r e g u l a ­
t i o n s o t h e r t h a n t hose r e c o r d e d a t t h e 
t i m e o f i ssuance o f t h e t y p e c e r t i f i c a t e . 
(See t 7.11.) 

5 7.13 T y p e c e r t i f i c a t e , ( a ) A n a p ­
p l i c a n t s h a l l be i ssued a t y p e c e r t i f i c a t e 
w h e n h e d e m o n s t r a t e s t h e e l i g i b i l i t y o f 
t h e r o t o r c r a f t b y c o m p l y i n g w i t h 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 i n a d d i t i o n t o t h e 
a p p l i c a b l e r e q u i r e m e n t s i n P a r t l o f t h i s 
s u b c h a p t e r . 

( b ) T h e t y p e c e r t i f i c a t e s h a l l be 
d e e m e d t o i n c l u d e t h e t y p e d e s i g n (see 
5 7.14 ( b ) ) , t h e o p e r a t i n g l i m i t a t i o n s f o r 
t h e r o t o r c r a f t (see i 7.700)*, a n d a n y 
o t h e r c o n d i t i o n s o r l i m i t a t i o n s p r e s c r i b e d 
by t h e r e g u l a t i o n s i n t h i s s u b c h a p t e r . 

<o T h e a p p l i c a b l e p r o v i s i o n s o f t h i s 
p a r t r e c o r d e d 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 5 7.12 s h a l l be c o n s i d ­

e r e d as I n c o r p o r a t e d i n t h e t y p e c e r t i f i ­
c a t e as t h o u g h se t f o r t h i n f u l l . 

i 7.14 Data required, (a) T h e a p p l i ­
c a n t f o r a t y p e c e r t i f i c a t e s h a l l s u b m i t 
t o t h e A d m i n i s t r a t o r s u c h d e s c r i p t i v e 
d a t a , t e s t r e p o r t s , a n d c o m p u t a t i o n s as 
a r e necessary t o d e m o n s t r a t e t h a t t h e 
r o t o r c r a f t c o m p l i e s w i t h 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 . 

( b ) T h e d e s c r i p t i v e d a t a r e q u i r e d i n 
p a r a g r a p h (a) o f t h i s s e c t i o n s h a l l be 
k n o w n as t h e t y p e d e s i g n a n d s h a l l c o n ­
s i s t o f s u c h d r a w i n g s a n d s p e c i f i c a t i o n s 
as a r e necessa ry t o disclose t h e c o n f i g u ­
r a t i o n o f t h e r o t o r c r a f t a n d a l l t h e 
d e s i g n f e a t u r e s cove red i n 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 , s u c h i n f o r m a t i o n o n 
d i m e n s i o n s , m a t e r i a l s , a n d processes as 
i s necessa ry t o d e f i n e t h e s t r u c t u r a l 
s t r e n g t h o f t h e r o t o r c r a f t , a n d s u c h 
o t h e r d a t a as a r e necessary t o p e r m i t b y 
c o m p a r i s o n t h e d e t e r m i n a t i o n o f t h e a i r ­
w o r t h i n e s s o f subsequen t r o t o r c r a f t Of 
t h e s a m e t y p e . 

! 7.15 Inspections and testa. I n s p e c ­
t i o n s a n d tes ts s h a l l i n c l u d e a i l t hose 
f o u n d necessary b y t h e A d m i n i s t r a t o r 
t o i n s u r e t h a t t h e r o t o r c r a f t c o m p l i e s 
w i t h t h e a p p l i c a b l 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 n d c o n f o r m s t o t h e f o l l o w ­
i n g : 

( a ) A l l m a t e r i a l s a n d p r o d u c t s a r e i n 
a c c o r d a n c e w i t h I h e s p e c i f i c a t i o n s i n t h e 
t y p e des ign , 

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

(c> A l l m a n u f a c t u r i n g processes, c o n ­
s t r u c t i o n , a n d a s s e m b l y a r e as spec i f i ed 
I n t h e t y p e d e s i g n . 

5 7.16 Flight tests. Alter 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 l a l l necessary i n s p e c t i o n s 
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 r o t o r c r a f t w i t h 
t h e t y p e des ign , 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 f l i g h t t e s t s 
p e r f o r m e d b y h i m , t h e f o l l o w i n g s h a l l be 
c o n d u c t e d : 

( a ) S u c h o f f i c i a l f l i g h t t es t s as t h e 
A d m i n i s t r a t o r f i nds necessary 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 t h e r e q u i r e m e n t s 
of t h i s p a r t , 

<b) A f t e r t h e c o n c l u s i o n o f flight 
t es t s spec i f ied i n p a r a g r a p h ( a ) o f t h i s 
s ec t i on , s u c h a d d i t i o n a l f l i g h t t es t s as 
t h e A d m i n i s t r a t o r finds necessary t o as ­
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 as ­
s u r a n c e t h a t t h e r o t o r c r a f t , 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 tests 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 f t h e r o t o r c r a f t . 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 r o t o r ­
c r a f t t y p 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 . I f p r a c t i c a b l e , these f l i g h t tests 
s h a l l be c o n d u c t e d o n t h e same r o t o r ­
c r a f t used i n t h e flight tes ts speci f ied i n 
p a r a g r a p h ( a ) o f t h i s s e c t i o n a n d i n t h e 
r o t o r d r i v e e n d u r a n c e tes t s spec i f ied i n 
i 7.405. 

5 7.17 A t r t c o r f / l i n e s * , e x p e r i m e n t a l , 
and p r o d u c t i o n cert t ' / icates . ( F o r r e ­
q u i r e m e n t s w i t h r e g a r d t o these c e r t i f i ­
ca tes see P a r t 1 o f t h i s s u b c h a p t e r . ) 
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5 7.18 Approval of materials, ports, 

processes, and appliances. <ai Mate­
rials, parts, processes, and appliances 
shall be approved upon a basis and tn a 
manner found necessary by the Admin­
istrator to implement the pertinent 
provisions of the regulations in this 
subchapter. The Administrator may 
adopt and publish such specifications as 
he finds necessary to administer this reg­
ulation, and shad incorporate therein 
such portions of the aviation industry. 
Federal, and military specifications re­
specting such materials, parts, processes, 
and appliances as he finds appropriate. 

NoTr: The provisions of t h i s paragraph 
are in tended to allow approval of materials, 
parts, processes, and appliances under the 
system of Tec&nica: Standard Orders, or i n 
con junc t ion w i t h type cer t i f icat ion proce­
dures for a rotocraft , or oy any other f o r m 
of approval by the Admin i s t ra to r . 

<b) Any material, part, process, or 
appliance shall be deemed to have 
met the requirements for approval when 
it meets the pertinent specifications 
adopted by the Administrator, and the 
manufacturer so certifies in a manner 
prescribed by the Administrator. 

5 7.19 Changes in tape design. (For 
requirements with regard to changes in 
type design and the designation of ap­
plicable regulations therefor, see S 7.11 
<d> and (e>, and Part 1 ot this sub­
chapter.) 

ROTOBCHArT C A T E G O R I E S 

5 7.20 Rotorcraft categories, (a) For 
the purpose ot certification under this 
part, rotorcraft are divided upon the 
basis ot their size and complexity into 
the following categories: 

(H Transport category A; suffix A. 
Rotorcraft in this category shall be 
multiengined. 

(2> Transport cateowB B; suffix B. 
Rotorcraft in this category are limited 
to 20.000 pounds or less, and can be 
single- or multiengined, 

<b) A multiengined rotorcraft may be 
certificated under the requirements of a 
particular category, or in both categories, 
if all ot the requirements ol each cate­
gory are met. Sections of this part 
which apply to only one category are 
identified by the appropriate suffix 
added to the section number, as indi­
cated in paragraph (a> of this section. 
All sections not identified by a suffix are 
applicable to both categories except as 

' v ' "susPAitr B—mow 
G E N E R A L 

5 7.100 Proof of compliance. (a) 
Compliance with the requirements pre­
scribed in this subpart shall be estab-
lished by flight or other tests conducted 
upon a rotorcraft of the type for which a 
certificate of airworthiness is sought or 
by calculations based on such tests, 
provided that the resuits obtained by 
calculations are equivalent in accuracy 
to the results of direct testing. 

'b) Compliance with each require­
ment shall be established at all appro­
priate combinations of rotorcraft weight 
and center of gravity position within the 
range of loading conditions for which 

certification is sought by systematic in­
vestigation of ail these combinations, 
except where compliance can be in­
ferred reasonably from those combina­
tions which are investigated, 

<c> The controllability, stability, and 
trim of the rotorcraft shall be established 
at ail altitudes up to the maximum 
anticipated operating altitude. 

(d) The applicant shall provide a per­
son holding an appropriate pilot certifi­
cate to make the flight tests, but a 
designated representative of the Admin­
istrator shall pilot the rotorcraft when 
it is found necessary for the determina­
tion of compliance with the airworthi­
ness requirements. 

fe) Official type tests snail be discon­
tinued until corrective measures have 
been taken by the applicant when 
either: 

d) The applicant's test piiot is un­
able or unwilling to conduct any of the 
required flight tests, or 

(2) It is found that requirements 
which have not been met are so substan­
tial as to render additional test data 
meaningless or are of such a nature as 
to make further testing unduly 
hazardous. 

<ti Adequate provision shall be made 
for emergency egress and for the use of 
parachutes by members of the crew dur­
ing the flight tests. 

(g) The applicant shall submit to the 
authorized representative of the Admin­
istrator a report covering all computa­
tions and tests required in connection 
with calibration or instruments used for 
test purposes and correction of test re-
suits to standard atmospheric condi­
tions. The authorized representative of 
the Administrator shall conduct any 
flight tests which he finds necessary to 
check the calibration and correction 
report. 

! 7.101 Weight limitations. The 
maximum and minimum weights at 
which the rotorcraft will be suitable for 
operation shall be established as follows: 

(a) Maximum weights shall not ex­
ceed any of the following: 

(1) The weight selected by the appli­
cant; 

<2> The design weight for which the 
structure has been proven: or 

<3> The maximum weight at which 
compliance with all the applicable flight 
requirements has been demonstrated. 

(b) It shall be acceptable to establish 
maximum weights for each altitude and 
for each practicably separable operating 
condition; e. g„ take-off, en route, 
landing. 

<c) Minimum weights shall not be less 
than any of the following: 

(1) The minimum weight selected by 
the applicant; 

(2) The design minimum weight for 
which the structure has been proven; or 

<3> The minimum weight at which 
compliance with all of the applicable 
flight requirements has been demon­
strated. (See S 7.7*1 <c).l 

i 7.102 Center of gravity limitations. 
<&) Center of gravity limits shall be es­
tablished as the most forward position 
permissible for each weight established 
in accordance with i 7.101 and the most 

aft position permissible for each of such 
weights. Such limits of the center of 
gravity range shall not exceed any of the 
following: 

(1) The extremes selected by the 
applicant, 

(2) The extremes for which the struc­
ture has been proven, >_ 

(3) The extremes at which compliance 
with all of the applicable flight require­
ments has been demonstrated. 

<b i Loading Instructions shall be pro­
vided if the center of gravity position 
under any possible loading condition be­
tween the maximum and minimum 
weights as specified in % 7.101, with as­
sumed weights for individual passengers 
and crew members variable over the 
anticipated range of such weights, lies 
beyond: 

<l) The extremes selected by the 
applicant. 

(2) The extremes for which the struc­
ture has been proven, 

(3) The extremes for which com­
pliance with all of the applicable flight 
requirements has been demonstrated. 
(Seei 7.741 (c>.) 

7.103 Aotor limitations and pitch 
settings—(a) Power-on. A range of 
power-on operating speeds for the main 
rot oris) shall be established which will 
provide adequate margin to accommo­
date the variation of rotor rpm attendant 
to all maneuvers appropriate to the 
rotorcraft type and consistent with the 
type of synchronizer or governor used, if 
any (see 55 7.713 (b) (2) and 7.714 (b)). 
A means shall be provided to prevent 
rotational speeds substantially less than 
the approved minimum rotor rpm in any 
sustained flight condition with full 
throttle and with pitch control of the 
main rotor(s) in the high-pitch position. 
It shall be acceptable for such means 
to allow the use of higher pitch in an 
emergency, provided that the means in­
corporate provisions to prevent inad­
vertent transition from the normal 
operating range to the "ligher pitch 
angles. 

(b) Power-off. A range of power-off 
operating rotor speeds shall be estab­
lished which will permit execution of all 
autorotative flight maneuvers appro­
priate to the rotorcraft type throughout 
the range of air speeds and weights for 
which certification is sought (see 81 7.713 
<a) and 7.713 tb> <1>). A rotor blade 
low-pitch limiting device shall be posi­
tioned to provide sufficient rotational 
speed within the approved rotor speed 
range in any autorotative flight condition 
under the most adverse combinations of 
weight and air speed with the rotor pitch 
control in the full low-pitch position. 
However, it shall be possible to prevent 
overspeeding of the rotor without re­
quiring exceptional piloting skill. 

5 7.104 Empty loeiiiht. <a) The empty 
weight, and the corresponding center of 
gravity position, shall be determined by 
weighing the rotorcraft. This weight 
shall exclude the weight ot the crew and 
payload, but shall include the weight of 
all fixed ballast, unusable fuel supply 
(see 5 7.416), undrainabie oil. total quan­
tity of engine coolant, and total quantity 
of hydraulic fluid. 



7 
<b) The condition of the rotorcraft at 

the time of weighing shall be one which 
can be easily repeated and easliy defined, 
particularly as regards the contents of 
the fuel, oil, and coolant tanks, and the 
items of equipment installed. (See 
9 7.740.) 

5 7.105 Use of ballast. Removable 
ballast may be used to enable the rotor­
craft to comply with the flight require­
ments. (See }§ 7.391. 7.738, and 7.740.) 

Pt&TOtMANCt 

5 7.110 General, (a) The perform­
ance prescribed in this subpart shall be 
determined using normal pilot skill and 
shall not require exceptionally favorable 
conditions. Compliance shall be shown 
for sea level standard conditions in still 
air and for the range of atmospheric 
variables as selected by the applicant. 
The performance as affected by engine 
power, instead of being based on dry air, 
shall be based on 80 percent relative, 
humidity or 0.7' 
whichever is less. 

with the climb requirement of i 7.115 
(a) <2> is met. 

<b> The take-off data required by 
3 S 7.113, 7.114, and 7.115 (a) (1) and (a) 
(2) shall be determined under the follow­
ing conditions: 

(1) At all weights, altitudes, and tem­
peratures selected by the applicant, and 

<2> With the operating engines not 
exceeding their approved limitations. 

<c> All take-off data, when corrected, 
shall assume a level take-off surface, and 
shall be determined on a smooth, dry, 
hard surface, and in such a manner that 
reproduction of the performance does 
not require either exceptional skill or 
alertness on the part of the pilot or ex­
ceptionally favorable conditions. (For 
wind and runway gradient corrections 
see appropriate operating rules of the 
regulations in this subchapter.) 

5 7.113 Category 4; criMcaf decision 
point. The critical decision point shall 

t be any combination of height and speed 
Ha 'vaoor*oressure'r, a s selected by the applicant in demon-

v ' J toting the take-off as defined in { 7.114, 
(b) Each set of performance data re-lX 1" 1 1 6 method used to attain the critical 

quired for a particular flight condition decision point shall be such as to avoid 
shall be determined with the powerpIant'4J"ght w i t W« critical areas of the 
accessories absorbing the norma] amount'-^"?111118 height-speed envelope as estab-
of power appropriate to that flight con- * nshed in accordance with 5 7.111 
d i t i o n - ' 5 7.114 Take-off— ti\£ategory A.y' the remaining engme<S> operating at 

path and s« ' 

17.115 Climb; one-ettfflne-tnopera-
tlve—(a) Category A. The following 
take-off and en route climb requirements 
shall be met by all Category A rotor­
craft: 

(1) Take-off climb; gear extended. 
The steady rate of climb without ground 
effect shall not be less than 100 fpm for 
each weight, altitude, and temperature 
condition for which take-off data are to 
be scheduled with: 

(1) The critical engine inoperative and 
the remaining engine(s) operating with­
in their approved limitations, 

(ii) Center of gravity In the most un­
favorable position permitted for take­
off, 

(iii) Landing gear extended, 
(iv) The take-off safety speed as se­

lected by the applicant (see 5 7.114 (a) 
(2)), and 

<y> Cow] flaps or other means of con­
trolling the engine-cooling air supply In 
the position which provides adequate 
cooling f the hoi day-ci/ndiiion. —-

(2> CHmo at maximum continuous 
power. The steady rate of climb with­
out ground effect shall not be less than 
150 fpm for each weight, altitude, and 
temperature condition for which take­
off data are to be scheduled with: 

• < 1) The critical engine Inoperative and 

Nam: The Administrator is authorized toX. The take-off flight path and aeaereratofl 
establish appropriate margins to be applied * 8*s* path shall be established. It shall 
to the performance data determined in ac- >J be permissible to initiate the take-off in 
cordance with this part for operating varia-t any manner provided the take-off sur 
bles not covered in the performance deter- f a c f c j s defined and adequate safeguards 
m i n a t l o n ; e. g., var ia t ions In p i l o t technique. a r c m a l n U i n e < i & p r o p e r center 

> of gravity position and control position. engine power, ro tor drag, rough air. etc 

5 7.111 Limiting height and speeds /or'V̂  (i) The-acralsrateei step path shall be 
saje landing following power failure— ^ established with take-off power on all 
(a) Category A. It a, range of heights*̂  engines from the start of take-off to the 
exists at any speed, including zero, within 
which it is not possible to make a safe 
landing when the critical engine is sud­
denly made inoperative with take-off 
power on the operating engine(s), the 
range of heights and its variation with 
forward speed shall be established <see 
55 7.715 and 7.741 (f)). 

<b! Category B. If a range of heights 
exists at any speed, including zero, within 
which it is not possible to make a safe 
landing foilowing complete power fail­
ure, the range of heights and its variation 
with forward speed shall be established 
'see 55 7.715 and 7,741 if)). 

(O Category B; optional requirements 
for multiengined rotorcraft. In lieu of 
compliance with paragraph <b> of this 
section, a multiengine rotorcraft that is 
certificated in accordance with Transport 
Category A powerplant installation r e i . 
qulrements as—weH-*s-wjtfe * 7.384- •a)'1 ' 
of-thispart, may, at the option of the ap­
plicant, comply with paragraph (a) of 
this section. / ~ £ * / V 7"? 

J 7.112 Take-off; general fa) Cate­
gory A: The take-off performance shall 
be determined and scheduled in such a 
manner that, in the event of one engine 
becoming inoperative at any instant 
after the start of take-off, it shall be 
possible for the rotorcraft either to re­
turn to and stop safely on the take-off 
area, or to continue the take-off. climb-
out, and attain a rotorcraft configura­
tion and airspeed at which compliance 

maximum continuous power, 
(ii) Center fit gravity In the most un­

favorable position permitted for take-off, 
(iii) Landing gear retracted, if re­

tractable, 
(iv) The speed as selected by the ap­

plicant, and 
(v) Cowl flaps or other means of con­

trolling the engine-cooling air supply In 
the position which provides adequate 

critical decision point, at which point cooling ia-ttrfr-hot-̂ y-condition. • < 
it shall be assumed that the critical en- ( 3 ) En route climb. The steady rate 
gine becomes inoperative, and the rotor- i X ) f c H m b m l c e t per minute at any ftltl-
craft is brought to a safe stop.a^y<A \, tude at which the rotorcraft is expected 

<2> The take-off climb-out path shall ^ o p e r f t te, and at any weight within the 
be established with take-off power on r a nge of weights to be specified In the 
all engines from the start of take-off to -airworthiness certificate, shall be deter-
the critical decision point, at which point mined with: 
it shall be assumed that the critical en-v 1 (j t The critical engtne inoperative, 
gine becomes inoperative. With the re­
maining engines operating within thehv-
approved timitationsi'the climb-out shallv 
be accomplished at speeds not less than^ 
the take-off safety speed used in meeting 
the rate of climb specified In 5 7.U5 (a) -V. <1 U ) T h e landing gear retracted, if 
(li, and in such a manner that the i retractable 
air-speed and configuration used in x> <iV) The speed as selected by the ap-
meeting the climb requirement specified A/nHcant and 
in 5 7.115 (a> (2) are attained, sikii\t> t hi (v) Cow! flaps or other means Df con-

(3) The take-off climb-out aruiW. <\ t r o l u n g t h e e n g i n e.cooling air supply In 

and the remaining engtne(s) operating 
at the maximum continuous power avail­
able at such altitude, 

(ii) Center of gravity in the most un-
. favorable position, 

celerato atop shall be accomplished in 
such a manner as to provide a safe and 
smooth transition between all stages of 
the maneuver. 

(b> Category 3. The take-off and 
climb-out shall be established with the 
most unfavorable center of gravity posi­
tion. It shall be permissible to initiate 
the take-off in any manner provided the 
take-off surface is defined and adequate 
safeguards are maintained to assure 
proper center of gravity position and 
control position and provided a landing 
can be made safely at any point along 
the flight path in the case of an engine 
failure. (See i 7.111 (bit* 

the position which provides adequate 
cooling in the hot-day •eondltton. S-< ' 

(b) Category B. The following climb 
requirements shall be applicable to Cate­
gory B rotorcraft: 

(1) For all rotorcraft, the steady rate 
of climb at the best rate-of-climb speed 
with maximum continuous power on all 
engines and landing gear retracted, if 
retractable, shall be determined over the 
range of weights, altitudes, and tempera­
tures for which certification is sought 
(see 1 7.740). For all rotorcraft except 
helicopters this rate of climb shall pro­
vide a steady gradient of climb under 
standard sea level conditions of not less 
than 1:6. 
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( 2 t F o r m u l t i e n g i n e h e i i c o p t e r s c o m ­

p l y i n g w i t h t h e o p t i o n a l r e q u i r e m e n t o f 
i 7.111 ( c ) , t h e s teady r a t e o f c l i m b o r 
descent s h a l l be d e t e r m i n e d a t t h e best 
r a t e - o f - e i i m b o r r a t e - o f - d e s c e n t speed 
w i t h one e n g i n e i n o p e r a t i v e 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 a t a m a x ­
i m u m c o n t i n u o u s p o w e r . 

T3) F o r a l l .he l icopters , t h e s teady" 
angle o f g l i d e ^^lJJ}e''3etermlned a t t h e 
m i n i m u m ratejfcf-desoeVjt speed i n a u t o -
r o t a t i o n a t m ^ i m u r n w e i g h t . 

S 7.116 Hovering or minimum operat­
ing performance, ( a ) C a t e g o r y A : T h e 
h o v e r i n g p e r f o r m a n c e s h a l l be d e t e r ­
m i n e d o v e r t h e r a n g e o f w e i g h t s , a l t i ­
tudes , a n d t e m p e r a t u r e s f o r w h i c h t a k e ­
off d a t a a r e s c h e d u l e d w i t h n o t m o r e 
t h a n t a k e - o f f p o w e r o n a l l engines , l a n d ­
i n g gear e x t e n d e d , a n d a t a h e i g h t above 
t h e g r o u n d c o n s i s t e n t w i t h t h e p r o c e d u r e 
used i n t h e e s t a b l i s h m e n t o f t a k e - o f f 
a n d acce i e r a t e - s t op d i s t a n c e . 

<b) C a t e g o r y B : H o v e r i n g p e r f o r m ­
ance f o r h e l i c o p t e r s s h a l l be d e t e r m i n e d 
o v e r t h e r a n g e o f w e i g h t s , a l t i t u d e s , a n d 
t e m p e r a t u r e s f o r 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 a k e - o f f p o w e r o n a l l e n ­
gines, l a n d i n g gea r e x t e n d e d , a n d i n t h e 
g r o u n d effect a t a h e i g h t above t h e 
g r o u n d c o n s i s t e n t w i t h n o r m a l t a k e - o f f 
p rocedures . A t m a x i m u m w e i g h t , 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 
u n d e r t h e a f o r e m e n t i o n e d c o n d i t i o n s , t h e 
h o v e r i n g c e i l i n g f o r h e l i c o p t e r s s h a l l n o t 
be less t h a n 4,000 fee t . 

<c) F o r r o t o r c r a f t o t h e r t h a n h e l i ­
cop te rs , t h e s teady r a t e o f c l i m b a t t h e 
m i n i m u m o p e r a t i n g speed a p p r o p r i a t e 
t o t h e t y p e w i t h t a k e - o f t p o w e r a n d l a n d ­
i n g gear e x t e n d e d s h a l l be d e t e r m i n e d 
over t h e r a n g e o f w e i g h t s , a l t i t u d e s , a n d 
t e m p e r a t u r e s f o r w h i c h c e r t i f i c a t i o n is 
s o u g h t . 

8 7.117 L a n d i n g ; general, ( a ) C a t e ­
g o r y A : T h e l a n d i n g p e r f o r m a n c e s h a l l 
be d e t e r m i n e d a n d s c h e d u l e d i n s u c h a 
m a n n e r t h a t , i n t h e e v e n t o f one e n g i n e 
b e c o m i n g i n o p e r a t i v e a t a n y p o i n t i n t h e 
a p p r o a c h p a t h , i t s h a l l be poss ible f o r 
t h e r o t o r c r a f t t o l a n d a n d s t o p sa fe ly , 
a n d , f u r t h e r , i t s h a l l be poss ible f r o m 
a p o i n t i n t h e a p p r o a c h p a t h t o c l i m b 
o u t a n d a t t a i n a r o t o r c r a f t c o n f i g u r a t i o n 
a n d a i r speed a t w h i c h c o m p l i a n c e w i t h 
t h e c l i m b r e q u i r e m e n t o f 5 7.115 ( a ) (2) 
is m e t . 

( b ) T h e l a n d i n g d a t a r e q u i r e d b y 
5 7.118 s h a l l be d e t e r m i n e d 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 : 

m A t a i l w e i g h t s , a l t i t u d e s , a n d t e m ­
p e r a t u r e s se lec ted b y t h e a p p l i c a n t , a n d 

< 21 W i t h t h e o p e r a t i n g eng ines n o t 
e x c e e d i n g t h e i r a p p r o v e d l i m i t a t i o n s . 

<c> T h e a p p r o a c h a n d l a n d i n g s h a l l 
be m a d e i n s u c h a 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 does n o t r e q u i r e a n e x c e p ­
t i o n a l degree o f s k i l l o n t h e p a r t o f t h e 
p i l o t 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 o n s . 

<d> D u r i n g t h e l a n d i n g t h e r e s h a l l be 
n o excessive v e r t i c a l a c c e l e r a t i o n a n d n o 
t e n d e n c y t o bounce , nose over , g r o u n d 
l o o p , po rpo i se , o r w a t e r l o o p . A l l l a n d ­
i n g d a t a , w h e n c o r r e c t e d , s h a l l a s sume 
a l e v e l l a n d i n g su r face , a n d s h a l l be d e ­
t e r m i n e d o n a s m o o t h , d r y , h a r d s u r ­
face . ( F o r w i n d a n d r u n w a y g r a d i e n t 

o p e r a t i n g 
t h i s s u b -

c o r r e c t i o n s see a p p r o p r i a t e 
r u l e s o f t h e r e g u l a t i o n s i n 
c h a p t e r . ) 

5 7.118 Landing—(a) Category A; 
one engine inoperative. T h e a p p r o a c h , 
b a i t e d l a n d i n g , a n d l a n d i n g p a t h s s h a l l 
be e s t ab l i shed . T h e a p p r o a c h a n d l a n d ­
i n g speeds s h a l l be selected b y t h e a p ­
p l i c a n t a n d be a p p r o p r i a t e t o t h e t y p e 
o f r o t o r c r a f t b e i n g c e r t i f i c a t e d . S u c h 
p a t h s shaU be e s t a b l i s h e d i n t h e f o l l o w ­
i n g m a n n e r : 

<1) T h e a p p r o a c h a n d l a n d i n g p a t h 
s h a l l be e s t a b l i s h e d s u c h as t o a v o i d 
f l i g h t w i t h i n t h e c r i t i c a l a reas o f t h e 
l i m i t i n g h e i g h t - s p e e d e n v e l o p e as 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 5 7.111 ( a ) o r , 
a l t e r n a t i v e l y , a t t h e o p t i o n o f t h e a p p l i ­
c a n t , a n e n v e l o p e e s t a b l i s h e d i n a c c o r d ­
ance w i t h t h e l a n d i n g c o n d i t i o n w i t h one 
e n g i n e i n o p e r a t i v e . 

<2i T h e b a l k e d - l a n d i n g p a t h s h a l l be 
es t ab l i shed s u c h t h a t , f r o m a h e i g h t a n d 
speed c o m b i n a t i o n i n t h e a p p r o a c h p a t h 
as selected b y t h e a p p l i c a n t , a safe c l i m b -
o u t c a n be m a d e a n d speeds a t t a i n e d 
c o r r e s p o n d i n g t o t h e speeds r e q u i r e d i n 
m e e t i n g t h e c l i m b r e q u i r e m e n t s o f 
5 7.115 (at (1) and (a> (2). 

( 3 ) T h e m a n e u v e r s spec i f ied i n s u b ­
p a r a g r a p h s (1) a n d (21 o f t h i s p a r a ­
g r a p h s h a l l be a c c o m p l i s h e d i n s u c h a 
m a n n e r as t o p r o v i d e safe a n d s m o o t h 
t r a n s i t i o n b e t w e e n e a c h s tage . 

(b> Category A; complete failure of 
all power. I t s h a l l be poss ible t o m a k e 
a safe l a n d i n g o n a p r e p a r e d r u n w a y 
f o l l o w i n g c o m p l e t e f a i l u r e o f a l l p o w e r 
d u r i n g n o r m a l c r u i s i n g o p e r a t i n g c o n d i ­
t i o n s (see § 7.743 ( a ) <2 >>. C A A. i+.t, / 

(C> Category B; autarotative l a n d i n g . 
T h e h o r i z o n t a l d i s t a n c e r e q u i r e d t o l a n d 
a n d c o m e t o a c o m p l e t e s top ( t o a speed 
o f a p p r o x i m a t e l y 3 m p h f o r seaplanes o r 
float p l anes i f r o m a p o i n t a t a h e i g h t 
o f 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 . 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 t h e f o l l o w i n g s h a l l a p p l y : 

( 1 ) T h e a p p r o a c h speed o r speeds i n 
t h e g l i d e s h a l l be a p p r o p r i a t e t o t h e t y p e 
o f r o t o r c r a f t a n d s h a l l be c h o s e n b y t h e 
a p p l i c a n t . 

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

e n t e r e d f r o m s t eady a u t o r o t a t i o n . 
(3) T h e . approach/ , a n d i a n d i n g p a t h 

s h a l l ^ i e sufch as/V>ya*>id flrgfiuiutrfn t h e 
I c r U l t e U a r ^ a j S . i p t F t f t e l i r n f t i n g C J R r g h t -
| speeo~f t ive lope as e s t a b l i s h e d i n a c c o r d -
lajpce w i t h 5 7.111 ( b ) . ~~ 

* <d> Category B-jrOptional require­
ments for multiengined rotorcraft cer­
tificated in Transport Category B. I n 
l i e u o f c o m p l i a n c e w i t h t h e a u t o r o t a t i v e 
l a n d i n g d i s t a n c e r e q u i r e m e n t s spec i f i ed 
i n p a r a g r a p h (c> o f t h i s s e c t i o n , a m u l t i ­
e n g i n e d r o t o r c r a f t t h a t c o m p l i e s w i t h 
t h e p o w e r p l a n t i n s t a l l a t i o n r e q u i r e m e n t s 
lor Category A an* I 9.001 m i m a y , a t 
t h e o p t i o n o f t h e a p p l i c a n t , c o m p l y w i t h 
p a r a g r a p h s ( a ) a n d <b) o f t h i s s e c t i o n , 
o m i t t i n g t h e c l i m b - o u t r e q u i r e m e n t 
spec i f ied i n p a r a g r a p h (a) (2) o f t h i s 
s e c 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 

5 7.120 G e n e r a l , ( a ) T h e r o t o r c r a f t 
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 p r e ­
s c r i b e d i n SS 7.J.21 t h r o u g h 7.123 a t a l l 

n o r m a l l y expec t ed o p e r a t i n g a l t i t u d e 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 range, o f w e i g h t a n d cen t e r 
o f g r a v i t y , a n d f o r a l l speeds, p o w e r , a n d 
r o t o r r p m c o n d i t i o n s f o r 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 . 

<b) I t s h a l l be poss ible t o m a i n t a i n a 
f l i g h t c o n d i t i o n a n d t o 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 flight c o n d i t i o n t o 
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 o f s k i l l , a l e r tness , o r s t r e n g t h o n 
t h e p a r t o f t h e p i l o t , a n d w i t h o u t d a n g e r 
o f e x c e e d i n g t h e l i m i t l o a d f a c t o r u n d e r 
a l l c o n d i t i o n s o f o p e r a t i o n p r o b a b l e f o r 
t h e t y p e , i n c l u d i n g t hose 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 t h e e v e n t o f s u d ­
d e n p o w e r p l a n t f a i l u r e . — -

<c> T h e e l i g i b i l i t y o f r o t o r c r a f t f o r ; 
n i g h t a n d I n s t r u m e n t flight Is c o n t a i n e d 
i n s u b p a r a g r a p h s ( 1 ) a n d ( 2 ) o f t h i s 
p a r a g r a p h . j 

(1) Category A. R o t o r c r a f t i n t h i s ' 
I c a t e g o r y a r e e l i g i b l e f o r n i g h t a n d i n - : 
[ s t r u m e n t f l i g h t . T o be e l i g i b l e f o r n i g h t 
| a n d i n s t r u m e n t flight t h e r o t o r c r a f t s h a l l 
| be 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 s u c h 

a d d i t i o n a l flight c h a r a c t e r i s t i c r u l e s as 
t h e Admimstrafelr fiads %re r e q u i r e d f o r 
safe o p e r a t i o n s urreTer these c o n d i t i o n s . 

(2) Category B. R o t o r c r a f t i n t h i s 
{ c a t e g o r y a re n o t elisi»l& tor u n l i m i t e d 

n i g h t a n d i A s ^ m e n i y r e h t . R o t o r c r a f t 
! i n t h i s categeffy) j r f w e v l r , a r e e l i g i b l e f o r 
\ l i m i t e d n i g h t m i g h t ; I * e.. n i g h t f l i g h t 
I u n d e r V F R c o n d i t i o n s . T o be e l i g i b l e 
! f o r l i m i t e d n i g h t flight, c o m p l i a n c e s h a l l 
> be s h o w n w i t h s u c h r e q u i r e m e n t s as t h e 
1 A d m i n i s t r a t o r finds a r e necessary f o r 

safe o p e r a t i o n u n d e r these c o n d i t i o n s ^ 

5 7.121 Controllability. <a) T h e r o ­
t o r c r a f t s h a l l be safe ly c o n t r o l l a b l e a n d 
m a n e u v e r ab le d u r i n g s t e a d y f l i g h t a n d 
d u r i n g t h e e x e c u t i o n o f a n y m a n e u v e r 
a p p r o p r i a t e t o t h e t y p e o f r o t o r c r a f t , i n ­
c l u d i n g t ake -o f f , c l i m b , l e v e l flight, 
t u r n , g l i de , a n d power-on or p o w e r - o f f 
l a n d i n g s . 

<b) T h e m a r g i n o f l o n g i t u d i n a l a n d 
l a t e r a l c y c l i c c o n t r o l s h a l l a l l o w s a t i s ­
f a c t o r y p i t c h i n g a n d r o l l i n g c o n t r o l a t 
VHE (see 5 7 .711) , w i t h : 

(1J M a x i m u m w e i g h t . 
C r i t i c a l c e n t e r o f g r a v i t y . 
P o w e r o n a n d p o w e r off, a n d 
C r i t i c a l r o t o r r p m . 
C o m p l i a n c e w i t h p a r a g r a p h ( b ) o f 

t h i s s e c t i o n s h a l l i n c l u d e a d e m o n s t r a ­
t i o n w i t h a p o w e r f a i l u r e a t VH o r Vws, 
w h i c h e v e r is less. 

i d i T h e r e s h a l l be e s t a b l i s h e d a w i n d 
v e l o c i t y i n w h i c h t h e r o t o r c r a f t c a n be 
o p e r a t e d w i t h o u t loss o f c o n t r o l o n o r 
n e a r t h e g r o u n d a t t h e c r i t i c a l c en t e r o f 
g r a v i t y a n d t h e c r i t i c a l r o t o r r p m i n a n y 
m a n e u v e r a p p r o p r i a t e t o t h e t y p e o f 
r o t o r c r a f t ; e, g „ c r o s s - w i n d t ake -o f f s , 
s i d e w a r d o r r e a r w a r d flight. T h i s w i n d 

j t y s h a l l n o t be less t h a n 20 m p h . 

122 T r i m . I t s h a l l be poss ib le i n 
s t e a d y l e v e l f l i g h t a t a n y speed a p p r o ­
p r i a t e t o t h e t y p e o f r o t o r c r a f t t o t r i m 
t h e s teady l o n g i t u d i n a l a n d l a t e r a l c o n ­
t r o l forces t o fcero. T h e t r i m dev ice s h a l l , 
n o t i n t r o d u c e a n y u n d e s i r a b l e d i s c o n ­
t i n u i t i e s i n t h e fo rce g r a d i e n t s , 

5 7.123 S t a b i l i t y — ( a ) G e n e r a l . I t 
s h a l l be poss ible t o fly t h e r o t o r c r a f t i n 
n o r m a l m a n e u v e r s , i n c l u d i n g a m i n i m u m 

12) 
<3> 
(4 ) 
(C) 

velncit 
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of three take-offs and landings, for a 
continuous period of time appropriate to 
the operational use of the particular type 
of rotorcraft without the pilot experi­
encing undue fatigue or strain. In addi­
tion, the rotorcraft shall comply with the 
requirements of paragraph (b> of this 
section. 

(b) Static [ O r t p i f i i d i n a l stability. In 
the following configurations t h e charac­
teristics of the longitudinal cyclic control 
shall be such t h a t , with constant t h r o t t l e 
and collective pitch settings, a rearward 
displacement of longitudinal control 
shall be necessary to obtain and teatn-
tetm speeds below the spec i f ied trim 
speed, and a forward displacement shall, 
be necessary to obtain and maintain 
speeds above the specified trim speed 
for the ranges of altitude and rotor rpm 
for which certification is sought: 
. (1) Climb. The stick position curve i 
shall have a stable slope over a speed 
range from lS^perceat Tr or 15 mph, j 
whichever is greAtar, bejeff Vv to 20 per- I 
cent of Vy o/ 15 mph, whichever is) 
greater above VV, but in no case greater} 

jjiian l.l VNC with: 
<i) Critical weight and center of 

gravity, 
<ii> Maximum continuous power, 
(lii) Landing gear retracted, and 
(iv) Trim at best rate-of-climb speed 

(Vr). —, 
r 12) Cruise. The stick position curve I 
fshail have a -ctable slope/over a speed I 

( range from 0.7 JfVlIr 0.7*FM;, whichever ! 
is less, to 1.1 vfi or 1.1 vim. whichever is I 

. less, with: ——' 
*"~Vl) Critical weight and center of 
gravity, 

(ii) Power for level flight at 0.9 V H or 
0.9 V N E , whichever is less. 

(lii > Landing gear retracted, and 
<iv) Trimmed at 0.9 VH, or 0.9 V m , 

whichever is less. 
(3) Autorotation. The stick position 

i curve shall havê J iŝ |gj'eJ5lope through-
j out the speed range for/which certifies-
j tion is s o u g h t , with: 
^^1) Critical weight and center of 

gravity. 
(ii) Power off, 
(iii) Landing gear both retracted, 

retractable, and extended, and 
(iv) Trim at t h e speed for minimum 

r a t e of descen t . 
(4) Hovering. In the case of heli­

copters the stick position curve shall 
have a stable slope between the maxi­
mum approved rearward speed and a for­
ward speed of 20 mph, with: 

(i) Critical weighj. and center of 
gravity, ^ A •' '' ~ • 

(ii) Power required for hovering in 
still air, 

(iii) Landing gear retracted, and 

i f 

U v ) T r i m m e r hover ing . 

GROUND AND WATER HANDLING 
CHARACTERISTICS 

5 7.130 General. The rotorcraft shall 
be demonstrated to have satisfactory 
ground and water handling character­
istics. There shall be no uncontrollable 
tendencies in any operating condition 
reasonably expected for the type. 

S 7.131 Ground resonance. There 
shall be no unoontrolrahlt tendency for 

388012 0 - 5 « 2 

the rotorcraft to oscillate when the rotor 
is turning and the. jrotorcraf t is on the 
ground. ,'''•< .C • •• -~''\ 

S 7.132 Spray characteristics. For 
rotorcraft equipped with floats, the spray 
characteristics during taxying, take-off, 
and landing shall be such as not to ob­
scure the vision of the pilot nor produce 
damage to the rotors, propellers, or other 
parts of the rotorcraft. 

KISCTIXANEOTTS FLIGHT JEEQUXREVrNTS 

5 7.140 Flutter and vibration. Ail 
parts of the rotorcraft shall be demon­
strated to be free from flutter and ex­
cessive vibration under all speed and 
power conditions appropriate to the op­
eration of the type of rotorcraft. (See 
also 85 7-203 (f) and 7.711.) / 7 , 

» U S » A » T « — S T K U C T U M ( j f t 

G I N K R A L 

5 7.200 Loads. <a) Strength require­
ments of this subpart are specified in 
terms of limit and ultimate loads. 
Unless otherwise stated, the specified 
loads shall be considered as limit loads. 
In determining compliance with these 
requirements the provisions set forth in 
paragraphs <b> through <ei of this sec­
tion shall apply. 

(b) The factor of safety shall be 1.5 
unless otherwise specified, and shall 
apply to the external and inertia loads, 
unless its application to the resulting 
internal stresses is more conservative. 

<c) Unless otherwise provided, the 
specified air, ground, and water loads 
shall be placed in equilibrium with In­
ertia forces, considering ail items of mass 
in the rotorcraft. 

(d) All ioads shall be distributed in a 
manner closely approximating or con­
servatively representing actual condi­
tions. 

(el If deflections under load signifi­
cantly change the distribution of exter­
nal or internal loads, the redistribution 
shall be taken into account. 

5 7.201 Strength and deformation. 
(a> The structure shall be capable of 
supporting limit loads without suffering 
detrimental permanent deformations. 

<b) At all loads up to limit loads the 
deformation shall not be such as to inter­
fere with safe operation of the rotor­
craft, 

(e) The structure shall be capable of 
supporting ultimate loads without fail­
ure. It shall support the load during a 
static test for at least 3 seconds, unless 
proof of strength is demonstrated by 
dynamic tests simulating actual condi­
tions of load application. 

J 7.202 Proof of structure, (a) Proof 
of compliance of the structure with the 
strength and deformation requirements 
of 5 7.201 shall be made for all critical 
loading conditions. 

(b) Proof of compliance by means of 
structural analysis shall be acceptable 
only when the structure conforms to 
types for which experience has shown 
such methods to be reliable. In all other 
cases substantiating tests shall be re­
quired. 

<c) In all cases certain portions of the 
structure shall be tested as specified in 
i 7.203. 

} 7.203 Structural and dynamic tests. 
At least the following structural tests 
shall be conducted to show compliance 
with the strength criteria : 

(a) Dynamic and endurance tests of 
rotors and rotor drives, including con­
trols (see 5 7.405). 

(b) Control surface and system limit 
load tests (see I 7,323). 

(c) Control system operation tests 
(see 5 7.324). 

<d) Flight stress measurements (see 
ii 7.221, 7.250, and 7.251). f( I f A 

(e) Landing gear stvoek absorption 
tests (see 5 7.332). 

round vigraOon tests to 
\pr< na ttAM"̂ eqif9nc>es C 

'^bfA&tfitf stxuctDfftlcomj 
" T'otorcraft. 

Such additional tests as may be 
necessary by the Administrator to 

substantiate new and unusual features 
of the design. 

} 7.204 Design limitations. The fol­
lowing values shall be established by the 
applicant for purposes of showing com­
pliance with the ctructural requirements 
specified in this subpart: 

(a) Maximum and minimum design 
weights, 

(b) Power-on and power-off mam 
rotor rpm ranges (see \\ 7.103 and 7.713 
through 7.714 (b)). 

<c) Maximum forward speeds for the 
power-on and power-off mam rotor rpm 
ranges established in accordance with 
paragraph (b) of this section (see 
} 7.713), 

(d) Maximum rearward and sideward 
flight speeds, 

le) Extreme positions of rotorcraft 
center of gravity to be used in conjunc­
tion with the limitations of ;.'Bragraphs 
(b), (c), and (d) of this section, 

(f) Rotational speed ratios between 
the powerplant and all connected rotat­
ing components, and 

(g) Positive and negative limit ma­
neuvering load factors. 

F L I G H T L O A D S 

} 7.210 General. Flight load require­
ments shall be complied with at all 
weights from the design minimum 
weight to the design maximum weight, 
with any practicable distribution of dis­
posable load within prescribed operating 
limitations stated in the Rotorcraft 
Flight Manual.iiee 5 7.74U^ 

5 7.211 Flight load /actor. The flight 
load factor shaU be assumed to act nor­
mal to the longitudinal axis of the rotor­
craft, and shall be equal in magnitude 
and shall be opposite in direction to the 
rotorcraft inertia load factor at the 
center of gravity. 

i 7.212 Maneuvering conditions. The 
rotorcraft structure shall be designed for 
a positive maneuvering limit load factor 
of 3.5 and a negative maneuvering limit 
load factor of 1.0, except that lesser 
values shall be allowed if the applicant 
shows by analytical study and flight 
demonstrations that the probability of 
exceeding the values selected is extreme­
ly remote. Where such lesser values of 
maneuvering load factor are selected, 
the values selected shall be appropriate 
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to e a c h design weight condi t ion between 
design m i n i m u m a n d design m a x i m u m 
values . I n no case s h a l l the l i m i t load 
factors be less t h a n 2.0 positive a n d 0.5 
negative. A i r loads s h a l l be assumed to 
be appl ied a t the eenter ( s ) of t h e rotor 
h u b ( s ) a n d a t a n y a u x i l i a r y l i f t ing s u r ­
face <s> a n d to a c t i n s u c h direct ions 
w i t h d is tr ibut ions of load among the 
r o t o r ( s ) a n d a u x i l i a r y l i f t ing s u r f a c e ( s ) 
as necessary to represent a l l c r i t i c a l 
m a n e u v e r i n g mot ions of the rotoreraf t 
appl icable to the p a r t i c u l a r type, i n c l u d ­
ing flight a t the m a x i m u m des ign rotor 
t i p speed r a t i o u n d e r power-on a n d 
power-off condit ions . 

} 7.213 G u s t condit ions. T h e ro tor -
c r a f t s t r u c t u r e s h a l l be designed to w i t h ­
s t a n d the loading due to ver t i ca l a n d 
hor izonta l gusts of 30 fps i n velocity i n 
c o n j u n c t i o n w i t h the c r i t i c a l rotoreraf t 
a i r speeds, i n c l u d i n g hover ing . 

5 7.214 Yawing condit ions. T h e 
rotoreraft s h a l l be designed for loads r e ­
sul t ing from condit ions specified i n th i s 
section. U n b a l a n c e d a e r o d y n a m i c m o ­
ments about the center of grav i ty s h a l l 
be reacted i n a r a t i o n a l o r a conservat ive 
m a n n e r cons ider ing the p r i n c i p a l masses 
f u r n i s h i n g the r e a c t i n g I n e r t i a forces. 
W i t h the m a x i m u m m a i n rotor speed a n d 
a t a f o r w a r d speed up to V N S or VH, 
whichever is less, the fol lowing m a n e u ­
vers s h a l l be cons idered: 

(a) W i t h the rotoreraft i n u n a c c e l e r -
ated flight a t zero yaw, it s h a l l be 
assumed t h a t the cockpit d i rec t iona l 
control is suddenly d i sp laced to the m a x ­
i m u m deflection as l imi t ed by the contro l 
stops or by m a x i m u m pilot effort. 

<b) W i t h the d irec t iona l contro l d e ­
flected as i n p a r a g r a p h ( a ) of this s ec ­
t ion, i t s h a l l be as sumed t h a t the rotor-
c r a f t yaws to a resul t ing sidesl ip angle . 

( c ) W i t h the r o t o r c r a l t yawed to the 
stat ic sidesl ip angle corresponding w i t h 
the d irec t iona l contro l deflection s p e c i ­
fied i n p a r a g r a p h (a ) of th i s sect ion, i t 
s h a l l be as sumed t h a t the d irec t iona l 
control is suddenly re turned to n e u t r a l . 

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

5 7.220 G e n e r a ! . T h e s t r u c t u r e of 
a l l a u x i l i a r y rotors (ant i torque and c o n ­
t r o l ) , f ixed or movable s tabi l iz ing a n d 
control surfaces , a n d a i l sys tems operat ­
ing any flight controls s h a l l be designed 
to comply w i t h the provis ions it ii 7.221 
t h r o u g h 7.226. 

5 7.221 Auxiliary rotor assemblies. 
A u x i l i a r y rotor assemblies s h a l l be tested 
in a c c o r d a n c e w i t h the provis ions o f 
5 7,405 for rotor drives. I n addit ion, 
a u x i l i a r y ro tor assemblies wi th d e t a c h ­
able blades s h a l l be subs tant ia ted for 
centr i fuga l loads resul t ing f r o m the 
m a x i m u m design rotor r p m . I n the case 
of a u x i l i a r y rotors w i t h h i g h l y stressed 
m e t a l components , the v ibra t ion stresses 
s h a l l be de termined in flight, a n d i t s h a l l 
be demonstrated t h a t these stresses do 
not exceed safe values for cont inuous 
operat ion. 

! 7.222 Auxiliary rotor attachment 
structure. T h e a t t a c h m e n t s t r u c t u r e for 
the a u x i l i a r y rotors" s h a l l be designed to 
w i t h s t a n d a l imi t l oad equal to the m a x i ­

m u m loads i n the s truc ture o c c u r r i n g 
u n d e r the f l ight a n d l a n d i n g condit ions . 

i 7.223 Tail rotor guard. W h e n a ta i l 
rotor is provided on a rotoreraf t , it s h a l l 
not be possible for the t a i l rotor to c o n ­
tact the l and ing m e d i u m d u r i n g a n o r m a l 
l a n d i n g I f a ta i l rotor guard is p r o ­
vided w h i c h wi l l con tac t the l a n d i n g 
m e d i u m dur ing l and ings a n d t h u s p r e ­
vent t a i l rotor contact , su i table des ign 
loads for the g u a r d s h a l l be es tabl i shed, 
a n d the g u a r d a n d its support ing s t r u c ­
ture s h a l l be designed to w i t h s t a n d the 
establ i shed loads. 

} 7.224 Stabilizing and contro l sur­
faces. S t a b i l i z i n g a n d contro l surfaces 
s h a l l be designed to w i t h s t a n d the c r i t i ­
c a l loading f r o m m a n e u v e r s or f r o m 
combined m a n e u v e r a n d gust. I n no 
case s h a l l the l imi t load be less t h a n 15 
pounds per square foot or a load due to 
C . v - 0 . 5 5 a t the m a x i m u m design speed. 
T h e load d is tr ibut ion s h a l l s i m u l a t e 
closely the a c t u a l pressure d i s tr ibut ion 
condit ions . 

9 7.225 Primary control systems: gen­
eral. L o n g i t u d i n a l , l a t e r a l , ver t i ca l ( co l ­
lect ive p i t c h ) , a n d d irec t iona l contro l 
systems s h a l l be designed to the m i n i ­
m u m requirements set for th ta p a r a ­
g r a p h s (a ) a n d (b) of t h i s sect ion. 

(a) M a n u a l l y operated contro l s y s ­
tems, i n c l u d i n g the ir support ing s t r u c ­
ture , s h a l l be designed to w i t h s t a n d the 
loads resul t ing f r o m the l imi t p i l o t - a p ­
pl ied forces a s set for th i n s u b p a r a ­
g r a p h s <i) through (3) of this p a r a ­
g r a p h , or the m a x i m u m loads w h i c h c a n 
he obtained in n o r m a l operat ion of the 
rotoreraft . Inc luding a n y s ingle power 
boost sys tem fa i lure (see 5 7.328). w h i c h ­
ever is greater. W h e r e it c a n be s h o w n 
t h a t the system design or the n o r m a l 
Operating loads are s u c h t h a t a port ion 
of the sy s t em c a n n o t r e a c t the specified 
p i lot -appl ied forces of s u b p a r a g r a p h s 
(1) through <3) of th i s p a r a g r a p h , t h a t 
port ion of the sys t em s h a l l be designed 
to w i t h s t a n d the m a x i m u m loads w h i c h 
c a n be obtained i n n o r m a l operat ion of 
the rotorcraf t / f treept T h a T des ign loads 

i less t h a n t h c j & j e s u l t i n g fpfjm 0.60 of the 
specified pi lot-appfied ftyWs s h a l l not be 
employed. . - - • -

" ' ( 1 > Foot - type controls—130 pounds . 
(2) S t i c k - t y p e controls—100 pounds 

lore a n d aft—67 pounds la tera l ly . 
(3> W h e e l - t y p e controls—100 pounds 

fore a n d a f t—53D i n c h - p o u n d s couple a t 
the r i m of the contro l wheel (where D 
Is whee l d iameter , i n c h e s ) . 

(b) T h e reac t ion to the appl ied loads 
s h a l l be provided as follows: 

(1) B y the contro l stops only , 
<2> B y the contro l locks only , 
(3) B y the irrevers ib le m e c h a n i s m 

only (wi th the irrevers ib le m e c h a n i s m 
locked a n d w i t h the contro l sur face i n 
al l c r i t i c a l positions for the affected p o r ­
t ions of the sys t em w i t h i n its l i m i t of 
m o t i o n ) , 

(4) B y the a t t a c h m e n t of the contro l 
sys tem to the rotor blade p i t c h contro l 
h o r n only ( w i t h the contro l i n a l l c r i t i ­
ca l posit ions for the affected port ions of 
the sys tem w i t h i n the l imi t s of its m o ­
t ion) , a n d 

(5) B y the a t t a c h m e n t of the contro l 
sys tem to the control sur face h o r n (wi th 

the contro l i n a l l c r i t i c a l posit ions for 
the affected port ions of the sys tem w i t h ­
i n the l imi t s o f Its m o t i o n ) . 

; 7.226 D u a l primary flight control 
systems, ( a ) W h e n d u a l contro ls a r e 
provided, the sys tem s h a l l be designed 
for the pilots operat ing i n opposit ion, 
us ing i n d i v i d u a l pilot loads equal to 75 
percent of those obta ined i n a c c o r d a n c e 
With S 7.225. 

(b) T h e contro l sy s t em s h a l l be d e ­
signed for the pilots a c t i n g i n c o n j u n c ­
t ion us ing ind iv idua l pi lot loads equa l to 
75 percent of those obta ined i n a c c o r d ­
a n c e w i t h i 7.225. 

L A N D I N G L O A D S 

5 7.230 G e n e r a l — ( a ) L o a d s and equi­
librium. T h e l i m i t loads obtained i n 
the l a n d i n g condit ions s h a l l be c o n s i d ­
ered as e x t e r n a l loads w h i c h would occur 
i n a rotoreraft s t ruc ture if i t were a c t i n g 
as a r ig id body. I n e a c h of the c o n d i ­
tions the e x t e r n a l loads s h a l l be p laced 
i n equ i l ibr ium w i t h the l i n e a r a n d a n g u ­
l a r i n e r t i a loads i n a r a t i o n a l or conserv ­
at ive m a n n e r . I n a p p l y i n g the specified 
condi t ions the provis ions of p a r a g r a p h s 
(b) t h r o u g h (e) of t h i s sect ion s h a l l be 
compl ied w i t h . 

(b) Center of gravity positions. T h e 
c r i t i c a l center of gravi ty positions w i t h i n 
the cert i f i cat ion l imi t s s h a l l be selected 
so t h a t the m a x i m u m des ign loads i n 
e a c h of the l a n d i n g gear e lements a r e 
obtained. 

(c ) Design weight. T h e des ign weight 
used in the l a n d i n g condit ions s h a l l not 
be less t h a n the m a x i m u m weight of the 
rotoreraft . I t s h a l l be acceptable to a s ­
sume a rotor lift , equal to two- th i rds the 
des ign m a x i m u m weight , to exist 
throughout the l a n d i n g i m p a c t a n d to 
a c t t h r o u g h the center of grav i ty of the 
rotoreraf t . H i g h e r va lues of rotor l i ft 
s h a l l be acceptable if subs tant ia t ed by 
tests a n d / o r d a t a w h i c h are appl icable 
to the p a r t i c u l a r rotoreraft . 

(d) Load factor. T h e s t r u c t u r e s h a l l 
be designed for a l i m i t l oad fac tor se­
lected by the a p p l i c a n t , of not less t h a n 
the va lue of the l i m i t i n e r t i a load factor 
subs tant ia ted i n accordance w i t h the 
provis ions of $ 7.332, except in condi t ions 
i n w h i c h o t h e r values of load fac tors 
a r e prescr ibed . 

(e) Landing gear position. T h e t ires 
s h a l l be a s s u m e d to be i n t h e i r s ta t i c 
posit ion, a n d the shock absorbers s h a l l 
be a s s u m e d to be i n the most c r i t i c a l 
posit ion, unless otherwise prescr ibed . 

(f) Landing gear arrangement. T h e 
provis ions of J { 7.231 through 7.236 s h a l l 
be appl icable to l a n d i n g gear a r r a n g e ­
m e n t s w h e r e two wheels are located a f t 
a n d one or more whee ls a r e located f o r ­
w a r d of the c e n t e r of gravi ty . 

S 7,231 Level landing conditions, (a ) 
U n d e r loading condi t ions prescr ibed i n 
p a r a g r a p h s (b) a n d ( c ) of th i s sect ion, 
the rotoreraf t s h a l l be a s s u m e d to be i n 
the following two level l a n d i n g a t t i tudes : 

(1) A l l wheels contact ing the ground 
s imul taneous ly , a n d 

<2) T h e af t whee ls contac t ing t h e 
ground w i t h the f o r w a r d w h e e l ( s ) being 
j u s t c l ear of the ground. 

<b> T h e fol lowing two level l a n d i n g 
loading condi t ions s h a l l be considered. 
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W h e r e the f o r w a r d port ion of the l a n d ­
ing gear h a s two wheels, the total load 
appl ied to the f o r w a r d wheels s h a l l be 
divided between the two whee ls i n a 
4 0 : 6 0 proport ion. 

(1) V e r t i c a l loads s h a l l be appl ied i n 
accordance w i t h the provis ions of 
5 7.230. 

(2) T h e ver t i ca l loads specified in s u b ­
p a r a g r a p h (1) of th i s p a r a g r a p h s h a l l 
be combined w i t h a drag load at e a c h 
wheel . T h e drag loads s h a l l not be less 
t h a n 2s percent of the respect ive ver t i ca l 
loads. F o r the att i tude prescr ibed i n 
p a r a g r a p h (a ) ' 1 ) of this sect ion the 
resu l t ing p i t c h i n g moment s h a l l be a s ­
s u m e d res i s ted by the f o r w a r d gear, 
whi le for the att i tude prescr ibed i n 
p a r a g r a p h (a ) (2) of this sect ion the 
resul t ing p i t c h i n g m o m e n t s h a l l be a s ­
sumed resisted by a n g u l a r i n e r t i a forces. 

ic) D r a g components s i m u l a t i n g the 
forces required to acce lerate the whee l 
ro l l ing assembly up to the specified 
ground speed s h a l l be combined w i t h the 
ver t i ca l react ions exist ing at the i n s t a n t 
of peak drag loads. T h e ground speed 
for de terminat ion of the s p i n - u p loads 
s h a l l be assumed equal to 75 percent of 
the o p t i m u m f o r w a r d flight speed for 
m i n i m u m rate of descent i n autorotat ive 
flight. T h e ver t i ca l loads u n d e r t h i s 
loading condi t ion s h a l l be i n accordance 
w i t h the provis ions of 5 7.230 <d). I t 
s h a l l be acceptable to apply this c o n d i ­
t ion only to the l a n d i n g gear a n d the 
a t t a c h i n g s t ruc ture . 

8 7.232 Nose-up landing condition. 
T h e rotorcraf t s h a l l be as sumed i n the 
m a x i m u m nose-up at t i tude p e r m i t t i n g 
c l e a r a n c e of the ground by a l l p a r t s of 
the rotorcraf t . T h e ground loads s h a l l 
be appl ied perpendicu lar ly to the ground. 

5 7.233 One-wheel landing condi t ion . 
T h e ro torcra f t s h a l l be assumed in the 
level at t i tude to contac t the ground on 
one of the wheels located aft of the c e n ­
ter of gravi ty . T h e ver t i ca l load s h a l l 
be the same as t h a t obtained on the one 
side i n the condi t ion specified i n 5 7.231 
(b) U ) . T h e unba lanced e x t e r n a l loads 
s h a l l be reacted by the i n e r t i a of the 
rotorcraf t . 

5 7.234 Lateral-drift landing condi­
tion, (a ) T h e rotorcraf t s h a l l be a s ­
sumed in the level l a n d i n g att i tude. S ide 
loads s h a l l be combined w i t h one -ha l f 
the m a x i m u m ground react ions obtained 
in the level l and ing condit ions of } 7.231 
<i» (IK T h e s e loads s h a l l be appl ied 
a t the ground contact point, unless the 
land ing gear is of the fu l l - swive l lng type 
i n w h i c h case the loads s h a l l be appl ied 
at the center of the axle . T h e condit ions 
set for th in p a r a g r a p h s i b ) a n d (c ) of 
th i s sect ion s h a l l be considered. 

(b) O n l y the wheels aft of the center 
of g r a v i t y s h a l l be assumed to contac t 
the ground. S ide loads equal to 0.8 of 
the ver t i ca l r eac t ion a c t i n g i n w a r d (on 
one side) a n d 0.6 of the ver t i ca l r e a c ­
t ion a c t i n g ou tward (on the other s ide ) 
s h a l l be combined w i t h the ver t i ca l loads 
specified I n p a r a g r a p h (a) of th i s section. 

<c> T h e f o r w a r d and aft wheels s h a l l 
be a s sumed to contac t the ground s i m u l ­
taneously. S i d e loads on the wheels a f t 
of the center of gravi ty s h a l l be appl ied 

In a c c o r d a n c e wi th p a r a g r a p h (b ) of th i s 
sect ion. A side load a t the f o r w a r d gear 
equal to 0.8 of the v e r t i c a l reac t ion s h a l l 
be combined w i t h the v e r t i c a l load s p e c i ­
fied in p a r a g r a p h fa ) of th i s sect ion . 

5 7.235 Brake roll conditions. T h e 
rotorcraf t at t i tudes s h a l l be a s s u m e d to 
be the same as those prescr ibed for the 
level l and ing condi t ions i n S 7.231 ( a ) , 
w i t h the shock absorbers deflected to 
the i r s ta t ic posit ion. l"3SeUroiy ver t i ca l , 
load s h a l l be based u p o r / ^ l o a W S c t o r o f J 

J Ui2iJ"S~dFag" load equa l to the ' ver t i ca l 
load mul t ip l i ed by a coefficient of f r i c ­
t ion of 0.8 s h a l l be appl ied a t the ground 
contac t po int of e a c h w h e e l equipped 
w i t h brakes , except tha t the d r a g load 
need not exceed the m a x i m u m va lue 
based on l imi t ing b r a k e torque. 

1 7.236 Taxiing condi t ion . T h e r o ­
torcra f t a n d i ts l a n d i n g gear s h a l l be 
designed for loads w h i c h occur w h e n the 
rotorcraf t is tax ied over the roughest 
ground w h i c h i t is reasonable to expect 
In n o r m a l operat ion . 

9 7.240 Ski landing condition*. T h e 
s t ruc ture of a rotorcraf t equipped w i t h 
sk i s s h a l l be designed i n c o m p l i a n c e wi th 
the loading condit ions set f o r t h in p a r a ­
g r a p h s ( a ) through <c> of th i s section-. 

( a ) Up load conditions. (1) A v e r ­
t i ca l load of Pn ant* a h o r i z o n t a l l oad of 
P n / 4 s h a l l be appl ied s imul taneous ly a t 
the pedesta l bearings . P being the m a x i ­
m u m s tat ic weight on e a c h s k i w h e n the 
rotorcraf t i s loaded to the m a x i m u m 
design weight. T h e l i m i t load factor n 
s h a l l be determined i n a c c o r d a n c e w i t h 
5 7.230 ( d ) . 

12) A vert ica l load equa l to 1.33 P 
s h a l l be appl ied at the pedestal bearings . 
( F o r P see s u b p a r a g r a p h <1) of th i s 
p a r a g r a p h . ) 

rb> Side\load condition. A side load 
of 0.35 Pn s h a l l be appl ied i n a hor i zonta l 
p lane perpend icu lar to the center l ine of 
the rotorcraf t a t the pedesta l b e a r i n g ^ . 
( F o r P a n d n see p a r a g r a p h ( a ) (1) of 
th i s sect ion.) 

(c) T o r g u e ^ o o d condit ion . A torque 
load equal to 1.33 P (ft . - lb.) s h a l l bs 
appl ied to the sk i about the ver t i ca l ax i s 
t h r o u g h the center l ine of the pedesta l 
bearings. ' F o r P see p a r a g r a p h (a) (1) 
of this sect ion. ) 

I 7.245 Float landing conditions. T h e 
s t r u c t u r e of a ro torcra f t equipped w i t h 
floats s h a l l be designed i n c o m p l i a n c e 
w i t h the loading condit ions set for th i n 
p a r a g r a p h s fa> a n d (b) of this s ec t ion: 

ia> U p toad condit ions , f l ) W i t h the 
ro torcra f t a s sumed i n the s ta t i c level a t ­
titude a load s h a l l be appl ied so tha t the 
r e s u l t a n t w a t e r react ion passes ver t ica l ly 
through the center of grav i ty of the r o ­
torcraf t . T h e l i m i t load fac tor s h a l l be 
de termined i n accordance w i t h ! 7.230 
<d> or s h a l l be assumed to be the s a m e 
as the load factor de termined for the 
ground type l and ing gear. 

<2> T h e ver t i ca l load prescr ibed i n 
s u b p a r a g r a p h (1 > of this p a r a g r a p h s h a l l 
be appl ied together w i t h a n af t compo­
nent equal to 0.25 the v e r t i c a l compo­
nent . 

(b) Side load condition. T h e ver t i ca l 
load in this condi t ion equal to 0.75 the 
ver t i ca l load prescr ibed i n p a r a g r a p h ( a ) 

(1) ol this section, d iv ided equal ly be ­
tween the floats, s h a l l be appl ied to­
gether w i t h a side component . T h e 
tota l side component s h a l l be equal to 
0.25 the total ver t i ca l l o a d I n th i s c o n d i ­
t ion a n d s h a l l be appl ied to one float 

' B A I N COWONrHT RIQulRKKINTS 

5 7.250 Main rotor structure. T h e r e ­
qu irements of p a r a g r a p h s ( a ) t h r o u g h 
<g> of th i s sec t ion s h a l l apply to the 
m a i n rotor assemblies i n c l u d i n g h u b s 
a n d blades. 

( a ) T h e hubs, blades, blade a t t a c h ­
ments , a n d blade controls w h i c h a r e s u b ­
j e c t to a l t e r n a t i n g stresses s h a l l be d e ­
signed to w i t h s t a n d the repeated l o a d ­
i n g condit ions l ike ly to occur w i t h i n the 
establ i shed service l ife for s u c h p a r t s . 
T h e stresses of c r i t i c a l p a r t s s h a l l be 
de termined i n flight i n a l l at t i tudes a p ­
propr ia te to the type of ro torcra f t 
throughout the ranges of l imi ta t ions 
prescr ibed i n § 7.204. T h e service l i fe 
of s u c h p a r t s s h a l l be es tabl i shed by the 
a p p l i c a n t on the basis of fatigue tests 
or o ther methods found acceptable to 
the A d m i n i s t r a t o r . 

(b ) T h e m a i n rotor s t r u c t u r e s h a l l be 
designed to w i t h s t a n d the c r i t i c a l flight 
loads prescr ibed i n 45 7.210 t h r o u g h 
7.214. 

(c ) T h e m a i n rotor s t r u c t u r e s h a l l be 
designed to w i t h s t a n d the l i m i t loads 
prescr ibed I n ii 7.210 t h r o u g h 7.214 
u n d e r condit ions of autorotat ion neces ­
s a r y for n o r m a l operat ion. 

(d) T h e rotor blades, hubs , a n d f lap­
ping h inges s h a l l be des igned to w i t h ­
s t a n d a loading condi t ion s i m u l a t i n g the 
force of the blade i m p a c t aga ins t i ts stop 
d u r i n g operat ion on the ground. 

(e) T h e rotor assembly s h a l l be d e ­
signed to w i t h s t a n d loadings s i m u l a t i n g 
other c r i t i c a l condit ions w h i c h m i g h t be 
encountered i n n o r m a l operat ion. 

<f> T h e rotor assembly s h a l l be de ­
signed to w i t h s t a n d , a t a l l ro ta t iona l 
speeds, i n c l u d i n g zero, the m a x i m u m 
torque l ikely to be t r a n s m i t t e d thereto 
by the rotor dr ive in both direct ions . I f 
a torque l imi t ing device is provided i n 
the t r a n s m i s s i o n sys tem, the des ign l i m i t 
torque need not be greater t h a n the 
torque defined by the l imi t ing device, 
except tha t i n no case s h a l l the design 
l i m i t torque be less t h a n the l imi t torque 
specified I n | 7 . 2 5 1 (c>. T h e design 
torque s h a l l be dis tr ibuted to the rotor 
blades in a r a t i o n a l m a n n e r . 

(gl T h e rotor assembly s h a l l be de ­
signed to w i t h s t a n d the m a x i m u m torque 
l ikely to be t r a n s m i t t e d thereto f r o m 
sudden appl icat ions of the rotor b r a k e 
i f provided. T h e design torque s h a l l be 
equal ly d is tr ibuted a m o n g the rotor 
blades. 

5 7.251 Fuselage and rotor pylon 
structure. T h e requ irements of p a r a ­
g r a p h s (a ) through (e) of this sect ion 
s h a l l apply to t h e fuselage a n d rotor 
py lon s tructure , 

(a) T h e s t r u c t u r e s h a l l be designed 
to w i t h s t a n d the c r i t i c a l loads prescr ibed 
i n 55 7.210 t h r o u g h 7.214. T h e b a l a n c i n g 
a i r loads a n d i n e r t i a loads o c c u r r i n g 
under the acce l era ted flight condit ions 
as wel l as the t h r u s t f r o m a u x i l i a r y 
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rotors a n d the torque reac t ion of the 
rotor dr ive systems s h a l l be cons idered . 

(b) T h e s t ruc ture s h a l l be designed to 
w i t h s t a n d the appl icable ground loads 
prescr ibed i n 55 7.230 t h r o u g h 7.245. 

(c) T h e engine m o u n t a n d a d j a c e n t 
fuselage s t ruc ture s h a l l be designed to 
w i t h s t a n d loads o c c u r r i n g i n the r o t o r ­
c r a f t under the acce lerated fl ight a n d 
land ing condit ions, inc lud ing the effects 
of engine torque loads. I n the case of 
engines h a v i n g 5 or more cy l inders , the 
l imi t torque s h a l l be obtained by m u l t i ­
p ly ing the m e a n torque as defined by the 
power condit ions i n 5 7.1 (g) '3> by a 
factor of 1.33. F o r 4-, 3- , a n d 2-cyt inder 
engines, the fac tors s h a l l be 2, 3, a n d 4, 
respectively. W h e n a gas turbine power-
p l a n t is used, the l i m i t torque s h a l l be 
obta ined by m u l t i p l y i n g the m e a n torque 
for m a x i m u m cont inuous power by a 
factor of 1.25. 

(d> T h e s t ruc ture s h a l l be designed to 
w i t h s t a n d the loads prescr ibed i n 5 7.250 
i d ) a n d <g). 

(e) T h o s e p a r t s of the bas ic s t ruc ture 
w h i c h are direct ly subjected to a l t e r n a t ­
ing stresses a n d the sudden fa i lure of 
w h i c h would t h r e a t e n the s t r u c t u r a l i n ­
tegrity of the rotorcraf t s h a l l be designed 
to w i t h s t a n d the repeated loading c o n d i ­
t ions l ike ly to occur w i t h i n the es tab­
l i shed service l ife for s u c h parts . T h e 
stresses of c r i t i c a l p a r t s s h a l l be deter ­
m i n e d i n flight in a l l at t i tudes a p p r o p r i ­
a te to the type of ro torcraf t throughout 
the ranges of l imi tat ions prescr ibed i n 
5 7.204. T h e service l ife of s u c h p a r t s 
s h a l l be establ ished by the a p p l i c a n t on 
the basis of fatigue tests or other m e t h ­
ods found acceptable to the A d m i n i s t r a ­
tor. 

5 7.252 Auxiliary lifting surfaces . 
T h e requirements of p a r a g r a p h s <a) 
through (c.) of this section s h a l l apply to 
the a u x i l i a r y l i f t ing surfaces . 

<a> T h e s t ruc ture s h a l l be designed to 
wi ths tand the c r i t i c a l flight loads p r e ­
scr ibed i n S3 7.210 t h r o u g h 7.214. 

(b) T h e s t ruc ture s h a l l be designed 
to w i t h s t a n d the appl icable ground loads 
Of S3 7.230 through 7.245. 

(c) T h e s t ruc ture s h a l l be designed to 
w i t h s t a n d loadings s i m u l a t i n g other 
c r i t i c a l condit ions w h i c h m i g h t be e n ­
countered i n n o r m a l operations. 

E K E K G C N C y LANDING C O N D I T I O N S 

5 7.260 General. T h e requirements 
of p a r a g r a p h s (a ) through ( c ) of th i s 
sect ion deal w i t h emergency condit ions 
of l and ing on l a n d or water l n w h i c h the 
safety of the occupants is considered, 
a l though i t i s accepted t h a t p a r t s of the 
ro torcra f t m a y be damaged . 

(a) T h e s t ruc ture s h a l l be designed to 
give every reasonable probabi l i ty t h a t 
a l l of the occupants , if they m a k e proper 
use of the seats, belts, a n d other p r o v i ­
s ions made i n the des ign (see 5 7.355). 
wi l l escape serious i n j u r y in the event of 
a m i n o r c r a s h l a n d i n g (wi th wheels up 
if the ro torcraf t is equipped w i t h r e t r a c t ­
able l and ing gear i i n w h i c h the o c c u ­
p a n t s experience the fol lowing u l t imate 
i n e r t i a forces re lat ive to the s u r r o u n d i n g 
s t r u c t u r e : 

<D U p w a r d 1.5g (downward 4.0g>. 
(2) F o r w a r d 4.0g. 

(3) S i d e w a r d 2.0g. 
rb) T h e use of a lesser va lue of the 

d o w n w a r d I n e r t i a force specified in p a r a ­
g r a p h ( a ) of th i s sect ion s h a l l be a c ­
ceptable i f it is s h o w n t h a t the 
rotorcraf t s t r u c t u r e c a n absorb the l a n d ­
ing loads corresponding w i t h the design 
m a x i m u m weight a n d a n u l t i m a t e 
descent velocity of 5 fps wi thout exceed­
i n g the va lue chosen. 

(c) T h e i n e r t i a forces specified i n 
p a r a g r a p h ( a ) of th i s sect ion s h a l l be 
appl ied to a l l i tems of m a s s w h i c h would 
be apt to i n j u r e the passengers o r crew 
if s u c h i tems became loose in the event of 
a m i n o r c r a s h l and ing , a n d the s u p p o r t ­
ing s t r u c t u r e s h a l l be designed to r e ­
s t r a i n these items. 

17.281 Fuel tank protection. W h e n 
fuel t a n k s a r e located w i t h i n the fuse­
lage a n d below the passenger floor level 
i n a n a r e a where there is a l ikel ihood of 
t a n k rupture f r o m ground I m p a c t I n the 
emergency l a n d i n g condi t ion (see 
5 7.260), the fuselage s t ruc ture tn the 
a r e a of s u c h fuel t a n k s s h a l l be des igned 
to resist the c r a s h i m p a c t a n d protect 
the fuel t a n k s f r o m rupture . 

H O T C : Fuselage keels whose design and 
s t ruc tu ra l s t rength are such as t o resist crash 
Impacts associated w i t h the emergency l a n d ­
ing condi t ions of t 7 . 2 6 0 w i t h o u t extreme dis­
t o r t i o n w h i c h m i g h t tend to rup tu re the fuel 
t a n k may be considered to comply w i t h the 
requirements of th i s section. 

SUBPART 0—DESIGN AND CONSTRUCTION 
G E N E R A L 

5 7,300 Scope. T h e rotorcraf t s h a l l 
no t incorporate des ign features or detai ls 
w h i c h experience has s h o w n to be h a z ­
a r d o u s or unrel iable . T h e su i tabi l i ty of 
a l l questionable design detai l s or p a r t s 
s h a l l be establ ished by tests. 

5 7.301 .Materials . T h e sui tabi l i ty 
a n d durabi l i ty of a i l m a t e r i a l s used i n the 
rotorcraf t s t r u c t u r e s h a l l be establ ished 
on the basis of experience or tests a n d 
s h a l l conform to approved specif ications 
w h i c h w i l l insure the i r h a v i n g the 
s trength a n d o ther properties as sumed i n 
the design d a t a . 

5 7,302 F a b r i c a t i o n methods. T h e 
methods of f a b r i c a t i o n employed i n c o n ­
s truc t ing the rotorcraf t s t r u c t u r e s h a l l 
be s u c h a s to produce a cons is tent ly 
sound s t ruc ture . W h e n a f a b r i c a t i o n 
process s u c h as gluing, spot weld ing , or 
heat t reat ing requires close contro l to a t ­
ta in this objective, the process s h a l l be 
performed i n a c c o r d a n c e w i t h the a p ­
proved process specif ication. 

5 7.303 S t a n d a r d fastenings. A l l 
bolts, p ins , screws, a n d rivets used i n the 
s t ruc ture s h a l l be of a n approved type. 
T h e use of a n approved lock ing device 
or method is required for a l l s u c h bolts, 
p ins , a n d screws . Se l f - l ock ing nut s 
s h a l l no t be used on bolts w h i c h a r e s u b ­
j e c t to r o t a t i o n i n operat ion . 

5 7.304 Protec t ion , (a ) A l l members 
of the s t r u c t u r e s h a l l be sui tably p r o ­
tected against de ter iorat ion or loss of 
s t rength i n serv ice due to weather ing , 
corros ion, abras ion , or other causes . 

(b) Prov i s ion for v e n t i l a t i o n a n d 
d r a i n a g e of a l l par t s of the s t r u c t u r e 

s h a l l be m a d e where necessary for p r o ­
tect ion. 

( c ) I n ro torcra f t equipped w i t h floats, 
spec ia l precaut ions s h a l l be t a k e n 
a g a i n s t corros ion f r o m sa l t water , 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 differ­
ent meta l s are i n close p r o x i m i t y . 

5 7.306 Inspection provisions. M e a n s 
s h a l l be provided to p e r m i t the close 
e x a m i n a t i o n of those p a r t s of the r o t o r ­
c r a f t w h i c h require per iodic inspect ion , 
a d j u s t m e n t for proper a l i g n m e n t a n d 
funct ion ing , a n d l u b r i c a t i o n of mov ing 
par t s . 

5 7.306 Material strength properties 
a n d design values , ( a ) M a t e r i a l 
s t r e n g t h propert ies s h a l l be based on a 
sufficient n u m b e r of tests of m a t e r i a l 
c o n f o r m i n g to specif icat ions to establ i sh 
design va lues on a s ta t i s t i ca l basis . 

<b) T h e design va lues s h a l l be so 
chosen t h a t the probabi l i ty of a n y s t r u c ­
t u r e being unders t reng th because of 
m a t e r i a l v a r i a t i o n s is extremely remote. 

( C ) A N C - 5 , A N C - 1 8 . a n d A N C - 2 3 , P a r t 
n. va lues s h a l l be used unless s h o w n to 
be i n a p p l i c a b l e i n a p a r t i c u l a r case. 

N O T E : A N C - 6 . "S t reng th o f Meta l Ai rc ra f t 
Elements," ANC-18, "Design of 'Wood A i r ­
craf t S t ructures ." and A N C - 2 3 . "Sandwich 
Cons t ruc t ion for A i r c r a f t , " are publ ished by 
the Subcommit tee o n A i r Force-Navj -Clv l l 
A i rc ra f t Deslga* Cri ter ia , and may be ob­
ta ined f rom the Super in tendent of Docu­
ments . Government P r i n t i n g Office, Wash­
i n g t o n 16, D. C. 

i d ) T h e s trength , de ta i l design, a n d 
f a b r i c a t i o n of the s t r u c t u r e s h a l l be s u c h 
as to m i n i m i z e the probabi l i ty of d i s ­
as trous fat igue fa i lure . 

Nora . Points o f stress concent ra t ion are 
one of the m a i n sources of fatigue fa i lure . 

5 7.307 S p e c i a l / a c t o r s — ( a ) G e n e r a l . 
W h e r e there is u n c e r t a i n t y c o n c e r n i n g 
the a c t u a l s trength of a p a r t i c u l a r p a r t 
of the s t ruc ture , or where the s t rength 
is l ike ly to deter iorate i n service pr ior 
to n o r m a l r e p l a c e m e n t of the par t , or 
w h e r e the s t r e n g t h is subject to a p p r e c i ­
ab le v a r i a b i l i t y due to uncer ta in t i e s I n 
m a n u f a c t u r i n g processes a n d inspect ion 
methods , the factor of safety prescr ibed 
in i 7.200 (b) s h a l l be mul t ip l i ed by a 
spec ia l fac tor of a va lue s u c h a s to m a k e 
the probabi l i ty of the p a r t being u n d e r ­
s t r e n g t h f r o m these causes extremely r e ­
mote. T h e spec ia l fac tors set for th i n 
p a r a g r a p h s (b) t h r o u g h <d) of this sec ­
t ion s h a l l be acceptable for th i s purpose. 

<b> Casting factors. (1) W h e r e only 
v i sua l inspect ion of a c a s t i n g i s to be 
employed, the cas t ing fac tor s h a l l be 2.0. 
except t h a t It need not exceed 1.25 w i t h 
respect to bearing stresses. 

(2> It s h a l l be acceptable to reduce 
the factor of 2.0 specified i n s u b p a r a ­
g r a p h < 1 ) of th i s p a r a g r a p h to a va lue 
of 1.25 if s u c h a reduct ion is s u b s t a n t i ­
ated by test ing a t leas t three s a m p l e 
cas t ings a n d i f the sample cas t ings as 
we l l as a l l product ion cas t ings a r e v i s u ­
a l ly a n d r a d i o g r a p h l c a l l y inspected I n 
a c c o r d a n c e w i t h a n approved inspect ion 
specif icat ion. D u r i n g these tests the 
samples s h a l l w i t h s t a n d the u l t i m a t e 
load mul t ip l i ed by the fac tor of 1.25 a n d 
i n addi t ion s h a l l comply w i t h the c o r r e ­
sponding l i m i t load mul t ip l i ed by a f a c ­
tor of 1.15. 
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(3) C a s t i n g factors other t h a n those 
conta ined in s u b p a r a g r a p h s U ) a n d (2) 
of this p a r a g r a p h s h a l l be acceptable i f 
they a r e found to be appropr ia te ly r e ­
lated to tests a n d to inspect ion p r o c e ­
dures . 

(4 ) A cas t ing factor need not be e m ­
ployed w i t h respect to the bear ing s u r ­
face of a p a r t i f the bear ing fac tor used 
(see p a r a g r a p h ( c ) of th i s sect ion) is of 
greater m a g n i t u d e t h a n the cas t ing f a c ­
tor. 

(c) Bearing factors. (1) B e a r i n g f a c ­
tors of sufficient m a g n i t u d e s h a l l be used 
to provide for the effects of n o r m a l r e l a ­
tive mot ion between part s and i n jo ints 
w i t h c learance (free fit) w h i c h are s u b ­
ject to pounding or v ibrat ion . 

s2) A bearing fac tor need not be e m ­
ployed on a p a r t if ano ther spec ia l factor 
prescr ibed i n th i s sect ion is of greater 
magni tude t h a n the bear ing factor . 

(d) Fitting factors. ( 1 ) A fitting f a c ­
tor of a t least 1.15 s h a l l be used on a l l 
fittings the s trength of w h i c h is not 
proven by l i m i t a n d u l t imate load tests 
i n w h i c h the a c t u a l s tress condit ions are 
s imula ted i n the fitting a n d the s u r ­
r o u n d i n g s t ruc ture . T h i s fac tor s h a l l 
apply to a l l port ions of the fitting, the 
m e a n s of a t t a c h m e n t , a n d the bear ing 
on the members jo ined . 

(2) i n the case of i n t e g r a l fittings the 
p a r t s h a l l be t r e a t e d as a fitting u p t o 
the point w h e r e the sect ion propert ies 
become typ ica l of the member . 

(3) T h e fitting factor need not be e m ­
ployed w h e r e a type of Joint m a d e i n 
a c c o r d a n c e w i t h approved prac t i ce s is 
based on comprehens ive test d a t a ; e. g., 
cont inuous Joints in meta l p la t ing , 
welded joints , a n d s c a r f jo ints i n wood. 

(4) A fitting factor need not be e m ­
ployed w i t h respect to the bear ing s u r ­
face of a p a r t if the bear ing fac tor used 
'see p a r a g r a p h ic> ot th is sec t ion) is of 
greater magni tude t h a n the fitting 
factor. 

M A I N R O T O R 

5 7,310 Afain rotor blades; pressure 
D e n t i n g a n d drainage. I n t e r n a l pressure 
vent ing of the m a i n rotor blades s h a l l 
be provided. D r a i n holes s h a l l be p r o ­
vided a n d , i n addi t ion , the blades s h a l l 
be designed to preclude the possibil i ty of 
water becoming trapped i n a n y sect ion of 
the blade. 

5 7.311 Stops. T h e rotor blades s h a l l 
be provided w i t h stops, as required for 
the p a r t i c u l a r design, to l i m i t the t rave l 
of the blades about the ir var ious hinges . 
Prov i s ion s h a l l be made to keep the 
blades f r o m h i t t i n g the droop stops e x ­
cept d u r i n g the s tar t ing a n d stopping of 
the rotor. 

8 7.312 Rotor and blade balance. R o ­
tors a n d blades s h a l l be m a s s - b a l a n c e d 
to the degree necessary to prevent ex­
cessive v ibrat ions a n d to sa feguard 
against f lutter a t a l l speeds up to the 
m a x i m u m f o r w a r d speed. 

5 7.313 Rotor blade clearance. C l e a r ­
a n c e s h a l l be provided between the m a i n 
rotor a n d a l l other p a r t s of the ro tor ­
cra f t to prevent the blades f r o m s t r i k i n g 
a n y p a r t of the ro torcra f t d u r i n g a n y 
operat ing condit ion . 

CONTROl SYS 

5 7.320 General. A i l C o n t r o l s a n d 
c o n t r o l sys tems s h a l l operate w i t h ease, 
smoothness , a n d posi tweness a p p r o p r i ­
a t e to the i r funct ion . # H See a lso ! { 7.350 
a n d 7.353.) 

5 7.321 C o n t r o l sys tem j f o p i . (a ) 
A l l contro l systems s h a l l be provided 
w i t h stops w h i c h positively l i m i t the 
range of mot ion of the pilot's controls . 

<b) C o n t r o l sy s t em stops s h a l l be so 
located i n the sys t em t h a t wear , s l a c k ­
ness, or t a k e - u p a d j u s t m e n t s w i l l no t 
affect apprec iab ly the range of trave l . 

(c) C o n t r o l sys tem stops s h a l l be 
capable of w i t h s t a n d i n g the toads c o r ­
responding w i t h the design condit ions 
for the control system. 

} 7.322 Control, lacks. I f a device is 
provided for locking the contro l s y s t e m 
whi le the rotorcraf t i s on the ground o r 
water , the provis ions of p a r a g r a p h s 
( a ) a n d 'b) of this sect ion s h a l l apply . 

<a) T h e device s h a l l e i ther a u t o m a t i ­
ca l ly disengage w h e n the pilot operates 
the contro ls i n a n o r m a l m a n n e r , o r i t 
s h a l l l imi t the operat ion of the ro tor ­
c r a f t tn s u c h a m a n n e r t h a t the pilot 
receives u n m i s t a k a b l e w a r n i n g whi le on 
the ground pr ior to take-off, 

(b) M e a n s s h a l l be provided to p r e ­
clude the possibil i ty of the lock becom­
i n g engaged dur ing fl ight. 

$ 7.323 Static tests. T e s t s s h a l l be 
conducted on contro l sys tems to show 
compl iance w i t h l imi t load requ irements 
i n accordance w i t h the provis ions of 
p a r a g r a p h s ( a ) through <c) of t h i s 
section. 

(a ) T h e d irec t ion of the test loads 
s h a l l be s u c h as to produce the most 
severe loading i n the contro l sys tem. 

(b) T h e tests s h a l l inc lude a l l fittings, 
pul leys , a n d brackets used i n a t t a c h i n g 
the control sy s t em to the m a i n s t ruc ture . 

<c) A n a l y s e s o r I n d i v i d u a l load tests 
s h a l l be conducted to demonstra te c o m ­
p l iance w i t h the spec ia l fac tor r e q u i r e ­
m e n t s for control sy s t em jo ints subjec ted 
to a n g u l a r mot ion. (See ii 7.307 a n d 
7.325.) 

} 7.324 O p e r a t i o n tests. A n operat ion 
test s h a l l be conducted for each contro l 
s y s t e m by operat ing the contro ls f r o m 
the pilot c o m p a r t m e n t w i t h the ent ire 
sy s t em loaded to correspond w i t h loads 
specified for the contro l system, I n th i s 
test there s h a l l be no j a m m i n g , excessive 
fr ic t ion , or excessive deflection. 

5 7.325 Control system details; gen­
eral. A l l detai ls of c o n t r o l sys tems s h a l l 
be designed a n d ins ta l l ed to prevent 
j a m m i n g , chaf ing, a n d interference f r o m 
cargo, passengers, a n d loose objects . 
P r e c a u t i o n a r y m e a n s s h a l l be provided 
i n the cockpi t to prevent the entry of 
foreign objects into p laces where they 
would j a m the contro l systems. P r o v i ­
sions s h a l l be m a d e to prevent the s l a p ­
ping of cables or tubes a g a i n s t other 
part s of the rotorcraf t . T h e fol lowing 
detai led requirements s h a l l be appl icable 
w i t h respect to cable sys tems a n d jo in t s : 

i a ) Cable systems. ll> Cables , cab le 
fittings, turnbuck le s , splices, a n d pul leys 
s h a l l be of a n acceptable type. 

<2) T h e design of cable systems s h a l l 
prec lude a n y h a z a r d o u s change i n cable 
tens ion throughout the r a n g e of t r a v e l 
u n d e r operat ing condi t ions a n d t e m p e r ­
a t u r e var ia t ions . 

13) C a b l e s s m a l l e r t h a n % i n c h d i a m ­
eter s h a l l not be used i n the p r i m a r y 
contro l sys tem. 

(4) P u l l e y types t n d sizes s h a l ! c o r ­
respond to the cables w i t h w h i c h they 
are used. T h e pul ley-cable combinat ions 
a n d s t rength va lues specified i n A N C - 5 
s h a l l be used unless s h o w n to be i n a p ­
pl icable for a p a r t i c u l a r ins ta l la t ion . 

< 5) A l l pul leys s h a l l be provided w i t h 
closely fitted g u a r d s to prevent the 
cables being d isp laced or fouled. 

(6) P u l l e y s s h a l l l ie i n the plane p a s s -
tag t h r o u g h the cable w i t h i n s u c h l i m i t s 

" tha t the cable does not r u b against the 
pul ley flange. 

(7) P a i r l e a d s s h a l l be so ins ta l l ed t h a t 
they do not cause a c h a n g e i n cable d i r e c ­
t ion of more t h a n 3 ° . 

(8> C l e v i s p i n s ( exc lud ing those no t 
subjec t to load or mot ion) re ta ined on ly 
by cotter pins s h a l l no t be used i n the 
contro l sys tem. 

(9) T u r n b u c k l e s a t t a c h e d to p a r t s 
h a v i n g a n g u l a r mot ion s h a l l be Insta l led 
to prevent posit ively a n y b ind ing 
throughout the range of trave l . 

(10) Prov i s ion for v i s u a l inspec t ion 
s h a l l be m a d e a t a l l fa lr leads , pul leys , 
t e r m i n a l s , a n d turnbuck le s . 

(b) Joints. (1) C o n t r o l sy s t em j o i n t s 
subjec ted to a n g u l a r mot ion i n p u s h - p u l l 
sys tems, except ing bali a n d rol ler b e a r ­
ing systems, s h a l l incorporate a spec ia l 
factor of not less t h a n 3.33 w i t h respect 
to the u l t imate bear ing s t reng th of the 
softest m a t e r i a l used as a bear ing . 

(2) I t s h a l l be acceptable to reduce the 
fac tor specified i n s u b p a r a g r a p h (1) of 
this p a r a g r a p h to a va lue of 2.0 for j o i n t s 
i n cable contro l systems. 

(3) T h e m a n u f a c t u r e r ' s s ta t ic , n o n -
B r i n e l i ra t ing of bal l a n d rol ler bearings 
s h a l l not be exceeded. 

} 7.326 Spring devices. T h e r e l i a b i l ­
ity of a n y spr ing device used i n the c o n ­
tro l sy s t em s h a l l be es tabl i shed by tests 
s i m u l a t i n g service condit ions, unless i t 
is d e m o n s t r a t e d t h a t fa i lure of the s p r i n g 
wi l l not cause flutter or unsafe flight 
c h a r a c t e r i s t i c s . 

3 7.327 Autorotative control mecluf~ 
nism. T h e m a i n rotor b lade p i t c h c o n ­
tro l m e c h a n i s m s h a l l be a r r a n g e d to 
p e r m i t r a p i d entry in to autorotat ive 
flight to the event of power fa i lure . 

i 7.328 Power boost systems. I f tbe~I 
rotorcraf t isjBfiuipped w i t h / P o w e r boost ! 

s ign of itfe gcntro l sys tem j 
t r t s t T b t j a t o r c r a r t c a n be 

flown a n d j f a n d e d s H e l / i n the event of 
any single fa i lure i n the power boost/ 
sys tem. _ — I 

' LANDING GEAR 

{ 7.330 G e n e r a l . T h e requ irements of 
SS 7.331 t h r o u g h 7.338 s h a l l apply to the 
complete l a n d i n g gear. 

{7 .331 S h o c k absorber*, ( a ) T h e 
shock absorbing e lements for the m a i n , 
nose, a n d r e a r wheel units s h a l l be s u b ­
s t a n t i a t e d by the tests specified i n 
! 7.332. 

[ c o n t r o l s 
s h a l l be su< 
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(b) The shock absorbing ability of the 
landing gear in taxying shall be demon­
strated by taxying tests (see S 7.236). 

8 7.332 Shock absorption tests Drop 
tests shaji be conducted in accordance 
with paragraphs (a) and (b) ot this sec­
tion to substantiate the landing limit 
inertia load factor (see 5 7.230 (d)) and 
to demonstrate the reserve energy ab­
sorption capacity of the landing gear. 
The drop tests shall be conducted with 
the complete rotoreraft or on units con­
sisting of wheel, tire, and shock: absorber 
in their proper relation. 

<ai Limit drop test. The drop height 
in the limit drop test shall be 13 inches 
measured from the lowest point of the 
landing gear to the ground. A lesser 
drop height shall be permissible if it re­
sults in a drop test contact velocity found 
by the Administrator to be equal to the 
greatest probable sinking speed of the 
rotoreraft at ground contact in power-off 
landings likely to be made in normal op­
eration of the rotoreraft. In no case 
shall the drop height be less than 8 
inches, tf rotor lift is considered (see 
} 7.230 (cn.lt shali be introduced in the 
drop test by the use of appropriate en­
ergy absorbing devices or̂ by the use of . 
an effective masŝ L<TL (̂̂ -' r-, „ ""?*- 'jr 

N O T * : I n l ieu of more ra t iona l computa - . 
t ions, the fo l lowing may be employed when 
use Is made of an effective mass: 

where: 
IV, = the effective weight to be used In the 

drop test (pounds) . 
W—Wg lor m a i n gear u n i t s (pounds ) , 

equal to the static react ion o n the 
par t icu la r u n i t w i t h the ro toreraf t 
I n the most c r i t i ca l a t t i t ude ; a r a ­
t i ona l method may be used i n com­
p u t i n g the m a i n gear s ta t ic reac­
t i o n , t a k i n g I n t o consideration the 
distance between the d i rec t ion of 
the m a i n wheel reaction and the 
a i rcraf t center of gravi ty . 

W — f o r nose wheel un i t s (pounds ) , 
equal to the ver t ica l component of 
the g round react ion w h i c h w o u l d 
exist a t the nose wheel, assuming 
the mass o f the rotoreraf t ac t ing at 
the center of gravi ty and exert ing 
a force o f l.Og downward and 0J2Sg 
forward . 

ft = specified free drop he igh t ( Inches) . 
L = rat io of assumed ro tor l i l t to the 

rotoreraf t weight . 
d = deflection under Impac t of the t i r e 

(at the approved In f l a t ion pressure) 
plus the ver t i ca l component of t he 
axle t ravel relative t o the drop 
mass (Inches) . 

ib) Reserve energy absorption drop 
test. The reserve energy absorption ca­
pacity shall be demonstrated by a drop 
test in which the drop height is equal to 
1.5 times the drop height prescribed in 
paragraph <a> of this section, and the 
rotor lift is assumed to be not greater 
than 1.5 times the rotor lift used in the 
limit drop tests, except that the resultant 
inertia load factor need not exceed 1.5 
times the limit Inertia load factor de­
termined in accordance with paragraph 
(a) of this section, in this test the 
landing gear shall not collapse. 

N O T E : The effect of rotor l i f t may be con­
sidered i n a manner s imilar to t h a t pre­
scribed i n paragraph (a) of t h i s section. 

5 7.333 Limtl load factor determina­
tion. In determining the rotoreraft in­
ertia load factor "n" from the free drop 
tests specified in § 7.332, the following 
formula shall be used: 

+t; 
where: 

n , = load factor d u r i n g Impact developed 
o h the mass used In the drop tests 
(1. e,. the acceleration d v / d t I n g's 
recorded In the drop tests, p lus 1.0) 
(See i 7.332 ( a I for exp lana t ion of 
Wt. W. and L.) 

5 7.334 RefxociiTif/ mechanism—<a) 
General, i 1 > The landing gear retract­
ing mechanism, wheel well doors, and 
supporting structure shall be designed 
for the loads occurring in the night 
maneuvering conditions when the gear , 
is in the retracted position, and for the 
combination of friction, inertia, and air 
loads occurring during retraction and 
extension at any air speed up to the 
design maximum landing gear extended 
speed. 

(2) The landing gear, the retracting 
mechanism, and the rotoreraft structure 
including wheel well doors shall be de­
signed to withstand flight loads, includ­
ing those In yawed flight, occurring with 
the landing gear in the extended position 
at any air speed up to the design maxi­
mum landing gear extended speed. 

(b) Landing gear lock. A positive 
means shall be provided for the purpose 
of maintaining the landing gear In the 
extended position. 

(c) Emergency operation. When 
other than manual power lor the oper­
ation of the landing gear is employed, 
emergency means for extending the 
landing gear shall be provided, so that 
the landing gear can be extended in the 
event of any reasonably probable failure 
in the normal retraction system. lit sn.tr. 
iinast t f r f fWr'i-geney<yBtem shall provide^ 
for the failure of any single source of J 
hydraulic, electric, or equivalent energy 
supply. 

(d) Operation test. Proper function­
ing of the landing gear retracting mech­
anism shall be demonstrated by opera­
tion tests. 

<e> Position indicator. When a re­
tractable landing gear is used, means 
shall be provided for indicating to the 
pilot when the gear is secured in the 
extended and in the retracted positions. 

<f > Control. The location and opera­
tion of the landing gear retraction con­
trol shall be according to the provisions 
of } 7.353. 

5 7.335 Wheel*. Landing gear wheels 
shall be of an approved type. The maxi­
mum static load rating of each wheel 
shall not be less than the corresponding 
static ground reaction under the maxi­
mum weight of the rotoreraft and the 
critical center of gravity position. The 
maximum limit load rating of each 
wheel shall not be less than the maxi­
mum radial limit load determined In ac­
cordance with the applicable ground load 
requirements of this part. 

I 7.336 Brakes. A braking device shall 
be installed, controllable by the pilot 

and usable during power-off landings, 
which Is adequate to insure: 

(a) Counteraction of any normal un­
balanced torque when starting or stop­
ping the rotor. 

(b) Holding the rotoreraft parked on 
a 10° slope on a dry, smooth pavement. 

5 7337 Tires, (a) Landing gear tires 
shall be of a proper fit on the rim of the 
wheel, and their approved rating shall 
be such that it Is not exceeded under the 
following conditions: 

(1) Rotoreraft weight equal to the 
maximum design weight. 

(2) Load on each main wheel tire 
equal to the corresponding static ground 
reaction when considering the critical 
center of gravity position. 

(3) Load on nose wheel tires (to be 
compared with the dynamic rating es­
tablished for such tires) equal to the 
reaction obtained at the nose wheel as­
suming the mass of the rotoreraft con­
centrated at the most critical center of 
gravity and exerting a force of l.Og 
downward and 0.25g forward, the reac­
tions being distributed to the nose and 
main wheels by the principles of statics 
with the drag reaction at the ground ap­
plied only at those wheels which have 
brakes. 

5 7.338 Skis, (a) Landing gear skis 
shall have load ratings appropriate to 
the limit loads determined In accordance 
with the applicable ground load require­
ments of this part (see { 7.240). 

<b) A stabilizing means shall be pro­
vided to maintain the ski in an appro­
priate position during Sight and shall 
have sufficient strength to withstand the 
maximum aerodynamic and inertia loads 
to which the ski is subjected. 

F L O A T S 

5 7340 Buoyancy (main floats}. <s> 
Main floats shall have a buoyancy in ex­
cess of that required to support the 
maximum weight of the rotoreraft In 
fresh water as follows: 

(1) 50 percent in the case of single 
floats; 

(2i 80 percent in the case of multiple 
floats. 

(b; Mam floats shall contain at least 
5 watertight compartments of approxi­
mately equal volume. 

- { 7341 Ffoaf strength. Floats shall 
be designed for the conditions set forth in 
paragraphs (a) and ib) of this section: 

(a) Bag type floats. Bag type floats 
shall withstand the maximum pressure 
differential which might be developed at 
the maximum altitude for which certifi­
cation with floats is sought. In addition, 
the floats shall withstand the vertical 
loads prescribed by 5 7.245 (a) dis­
tributed along the length of the bag 
over three-quarters of the projected bag 
area. 

(b) Rigid floats. Rigid type floats 
shall withstand the vertical, horizontal, 
and side loads prescribed in 5 7.245. An 
appropriate load distribution under 
critical conditions shall be used. 

P E R S O N N E L AND CAROO A C C O M M O D A T I O N S 

5 7 350 Pilot compartment: general. 
<ft> The arrangement of the pilot com­
partment and its appurtenances shall 

http://cn.lt
http://sn.tr
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provide safety a n d a s s u r a n c e t h a t the 
pilot wi l l be able to p e r f o r m a l l of h i s 
duties a n d operate the controls i n the 
correc t m a n n e r w i t h o u t unreasonab le 
c o n c e n t r a t i o n a n d fatigue. 

(b> W h e n prov i s ion is m a d e for a 
second pilot, the rotoreraf t s h a l l be c o n ­
trol lable w i t h e qua l safety f r o m both 
seats. 

( c ) T h e pilot c o m p a r t m e n t s h a l l be 
constructed to prevent leakage l ikely to 
be d i s t r a c t i n g to the crew or h a r m f u l to 
the s t ruc ture w h e n f lying i n r a i n or snow. 

(d) V i b r a t i o n a n d noise c h a r a c t e r ­
ist ics of cockpi t appurtenances s h a l l not 
interfere w i t h the safe operat ion of the 
rotoreraft . 

(e> A passageway between the pilot 
c o m p a r t m e n t a n d the passenger c o m ­
p a r t m e n t s h a l l be provided. Su i tab le 
m e a n s s h a l l be provided to prevent pas ­
sengers f r o m enter ing the pi lot c o m p a r t ­
m e n t w i t h o u t permiss ion . 

{ 7.351 P i lo t c o m p a r t m e n t vision—(a) 
Nonprecipitation conditions. ill T h e 
pilot c o m p a r t m e n t s h a l l be a r r a n g e d to 
afford the p i lo t ' s ) a sufficiently e x t e n ­
s ive , c l ear , a n d u n distorted view for the 
safe operat ion of the rotoreraft . 

(2) I t s h a l l be demonstrated d u r i n g 
the day a n d , w h e r e appropriate , d u r i n g 
the n ight by flight tests t h a t the pilot 
c o m p a r t m e n t is free of glare a n d ref lec­
t ion w h i c h w o u l d t end to inter fere w i t h 
the pilots' v i s ion. 

(b) Precipitation conditions. ( I ) 
M e a n s s h a l l be provided so t h a t the 
pi lo t ( s ) i s afforded a sufficiently e x t e n ­
sive view to p e r m i t safe operat ion under 
the fol lowing condit ions: 

(1) I n h e a v y r a i n a t f o r w a r d speeds 
up to VH a n d 

(ii) I n the most severe i c ing c o n d i ­
t ion i n w h i c h operat ion of the rotoreraf t 
is approved. 

(2 ) I n addi t ion to the m e a n s provided 
i n s u b p a r a g r a p h (1) of this p a r a g r a p h , 
the pilot s h a l l be provided wi th a window 
w h i c h is openable unde r the condit ions 
prescr ibed i n s u b p a r a g r a p h <1> of this 
p a r a g r a p h a n d w h i c h provides the view 
prescr ibed i n t h a t s u b p a r a g r a p h . 

% 7.352 Pi lot w indsh ie ld a n d tuindtnos. 
A l l glass p a n e s s h a l l be of a nonsp l in ter -
ing safety type. 

8 7.353 Controls. <a> A l l cockpi t c o n ­
trols s h a l l be located to provide c o n v e n ­
ience i n operat ion a n d i n a m a n n e r t e n d ­
ing to prevent confusion a n d i n a d v e r t e n t 
operat ion. (See also S 7,737.) 

( b i T h e controls s h a l l be so located 
a n d a r r a n g e d w i t h respect to the pilots' 
seats t h a t there exists fu l l a n d u n r e ­
s tr ic ted movement of e a c h control w i t h ­
out in ter ference f r o m e i ther the cockpit 
s t r u c t u r e o r the pilots' c loth ing w h e n 
seated. T h i s s h a l l be demonstrated for 
indiv idua l s r a n g i n g f r o m 5' 2 " to 6' 0 " 
in height . 

5 7.354 Doors. ( a ) Closed cab ins 
s h a l l be provided w i t h at least one ade ­
quate a n d easi ly accessible e x t e r n a l 
door. 

lb ) N o passenger door s h a l l be so lo­
cated w i t h respect to the rotor discs as 
to e n d a n c e r persons using the door w h e n 
appropr ia te operat ing ins t ruc t ions are 
employed. 

(c> M e a n s s h a l l be provided for l o c k ­
ing crew a n d e x t e r n a l passenger doors 
a n d for sa feguarding aga ins t the i r open­
ing i n flight e i ther Inadver tent ly by p e r ­
sons o r as a resul t of m e c h a n i c a l fa i lure-
I t s h a l l be possible to open e x t e r n a l 
doors f r o m e i ther the ins ide or the out ­
side of the c a b i n w h i l e the ro toreraf t i s 
on the ground. T h e m e a n s of opening 
s h a l l be s imple a n d obvious a n d s h a l l be 
so a r r a n g e d a n d m a r k e d t h a t i t c a n be 
readi ly located a n d operated. 

<d) R e a s o n a b l e provis ions s h a l l be 
m a d e to prevent the j a m m i n g or any ex­
terna l door as a resul t of fuselage d e ­
format ion i n a m i n o r c r a s h . 

(e) M e a n s s h a l l be provided for a 
direc t v i sua l inspect ion of the lock ing 
m e c h a n i s m by crew m e m b e r s to a s c e r ­
t a i n w h e t h e r a l l e x t e r n a l doors, i n c l u d ­
i n g passenger, crew, service , a n d c a r g o 
doors are ful ly locked. I n addi t ion , 
v i s u a l m e a n s s h a l l be provided to s igna l 
to appropr ia te c r e w m e m b e r s t h a t a l l 
n o r m a l l y used e x t e r n a l doors are closed 
a n d i n the ful ly locked posit ion. 

(f> F o r o u t w a r d l y opening ex terna l 
doors usable by persons for e n t r a n c e or 
egress, a n a u x i l i a r y safety l a t c h i n g de­
vice s h a l l be provided w h i c h wi l l p r e v e n t 
the door f r o m coming open i n the event 
of difficulties w i t h the p r i m a r y l a t c h i n g 
m e c h a n i s m . I f the door w i l l not meet 
the requ irements of p a r a g r a p h <c) of 
th i s sect ion w i t h the a u x i l i a r y safety 
l a t c h i n g device i n p lace , t h e n sui table 
operat ing procedures s h a l l be establ ished 
to i n s u r e tha t the device s h a l l no t be i n 
place d u r i n g take-off or land ing , 

5 7.355 Seat s a n d safety belts—(a) 
G e n e r a l . A t a l l s tat ions des ignated as 
occup iac l e d u r i n g take-off a n d l a n d i n g , 
the seats , belts, harnes se s ( if used) a n d 
a d j a c e n t part s of the rotoreraft s h a l l be 
s u c h that a person m a k i n g proper use of 
these fac i l i t ies w i l l not suffer serious i n ­
j u r y i n the emergency l and ing c o n d i ­
tions as a resul t of i n e r t i a lorces specified 
in 5 7.260. Sea t s s h a l l be of a n approved 
type (see also 5 7.643 concern ing safety 
be l t s ) . 

(b) Arrangement. (1) passengers a n d 
crew s h a l l be afforded protect ion f r o m 
h e a d i n j u r i e s by one of the fol lowing 
m e a n s : 

<i> Safe ty belt a n d shoulder h a r n e s s 
w h i c h wi l l prevent the head f r o m c o n ­
tac t ing any i n j u r i o u s object ; 

( i i ) Safe ty belt a n d the e l iminat ion of 
a l l i n j u r i o u s objects w i t h i n s t r i k i n g 
radius of the h e a d ; or 

( i i i ) Sa fe ty belt a n d a cush ioned res t 
w h i c h wi l l support the a r m s , shoulders , 
head , a n d spine. 

(2) F o r a r r a n g e m e n t s w h i c h do not 
provide a f irm h a n d h o l d on seat backs , 
h a n d grips or r a i l s s h a l l be provided 
a long ais les to enable passengers or c r e w 
members to s teady themselves whi le 
using the aisles i n moderate ly rough a i r . 

(3) A l l pro jec t ing objects w h i c h would 
cause i n j u r y to persons seated or mov ing 
about the rotoreraf t i n n o r m a l flight 
s h a l l be padded. 

(c) Strength. Al l seats a n d the i r s u p ­
port ing s t r u c t u r e s h a l l be designed for 
a n occupant weight of 170 pounds w i t h 
due a c c o u n t taken of the m a x i m u m load 
factors , i n e r t i a forces, a n d react ions be­

tween occupant , seat, a n d safe ty belt or 
h a r n e s s corresponding w i t h a l l re levant 
flight a n d ground load condit ions, i n ­
c lud ing the emergency l a n d i n g c o n d i ­
t ions prescr ibed i n I 7.260. I n addit ion, 
the fol lowing s h a l l a p p l y : 

(1) P i lo t seats s h a l l be designed for 
the react ions resu l t ing f r o m the a p p l i ­
ca t ion of pilot forces to the flight controls 
as prescr ibed i n 1 7.225. 

(2) I n d e t e r m i n i n g the s t reng th of the 
seat a t t a c h m e n t s to the s t r u c t u r e a n d 
the safety belt or shoulder h a r n e s s ( if 
ins ta l l ed) a t t a c h m e n t s to the seat or 
s truc ture , the i n e r t i a forces specified i n 
{ 7.260 (a) s h a l l be mul t ip l i ed by a factor 
of 1.33. 

i 7.356 Cargo a n d baggage compart­
ments. (See a l so 17.382.) ( a ) E a c h 
c a r g o a n d baggage c o m p a r t m e n t s h a l l 
be des igned for the p l a c a r d e d m a x i m u m 
weight of contents a n d the c r i t i c a l l oad 
d is tr ibut ions a t the appropr ia te m a x i ­
m u m load factors corresponding w i t h a l l 
specified flight a n d g r o u n d load c o n d i ­
tions, exc lud ing the emergency l a n d i n g 
condi t ions of j 7.260. 

(b ) Prov i s ion s h a l l be m a d e to p r e ­
vent the contents i n the c o m p a r t m e n t s 
f r o m becoming a h a z a r d by shi f t ing u n ­
der the loads specified i n p a r a g r a p h ( a ) 
of th i s section. 

( c ) P r o v i s i o n s h a l l be m a d e to protect 
the passenger ; a n d crew f r o m i n j u r y by 
the contents of any c o m p a r t m e n t w h e n 
the u l t imate i n e r t i a force a c t i n g f o r w a r d 
is 4g. 

! 7.357 Emergency evacuation. 
C r e w a n d passenger a r e a s s h a l l be p r o ­
vided w i t h emergency e v a c u a t i o n m e a n s 
to p e r m i t rap id egress i n the event of 
c r a s h landings , w h e t h e r w i t h the l a n d ­
i n g gear extended or re tracted , t a k i n g 
into a c c o u n t the possibil i ty of the rotor-
c r a f t being on Are . Passenger en trance , 
crew, a n d serv ice doors s h a l l be c o n ­
s idered as emergency exits i f they m e e t 
the appl i cab le requirements of th i s sec ­
t ion . 

( a ) Flight crew emergency exits. 
F l i g h t c r e w emergency exits s h a l l be lo­
cated i n the flight crew a r e a on both 
sides of the rotoreraf t or as a top h a t c h 
to provide for rap id evacuat ion . S u c h 
ex i t s s h a l l not be required on s m a l l r o ­
torera f t w h e r e the A d m i n i s t r a t o r finds 
tha t the p r o x i m i t y of passenger e m e r ­
gency exits to the flight crew a r e a r e n ­
ders t h e m convenient a n d readi ly a c c e s ­
sible to the flight crew. 

(b) Passenger emergency exits; type 
and location. T h e types of ex i t s a n d 
the i r locat ion s h a l l be as fol lows: 

(1) T y p e 1. A r e c t a n g u l a r opening of 
not less t h a n 24 inches wide by 48 Inches 
h igh , wi th c o m e r r a d i i not greater t h a n 
4 inches , located in the passenger a r e a 
i n the side of the fuselage a t floor level 
a n d a s f a r a w a y a s prac t i cab le f r o m 
a r e a s w h i c h might become potent ia l fire 
h a z a r d s after a c r a s h . 

<2> Type 11. S a m e as T y p e I ( s u b ­
p a r a g r a p h (1) of th i s p a r a g r a p h ) except 
t h a t the opening is no t less t h a n 20 
inches wide by 44 inches h i g h . 

<3) Type III. A r e c t a n g u l a r opening 
of no t less t h a n 20 inches wide by 36 
i n c h e s h i g h , w i t h c o r n e r r a d i i not greater 
t h a n 4 inches , located i n the passenger 
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area in the side of the fuselage and as 
(ar away as practicable from areas which 
might become potential fire hazards 
after a crash. 

(4) Type IV. A rectangular opening 
of not less than 16 inches wide by 26 
inches high, with corner radii not greater 
than 4 inches, located in the side ot the 
fuselage with a step-up inside the rotor­
craft of not more than 29 inches. 

N O T E : Larger openings than those specified 
i n paragraph <b> o l th i s section w i l l be ac­
ceptable, whether or not o f rectangular 
shape, provided the specified rectangular 
openings can be Inscribed therein , and f u r ­
ther provided tha t the base of t he opening 
affords a flat surface not less t h a n the w i d t h 
specified. 

(cl Passenger emergency exits; num­
ber required. Emergency exits of the 
type and located as prescribed in para­
graph (b> of this section shall be acces­
sible to the passengers, and shall be pro­
vided in accordance with the following 
table: 

Passenger sea tins 
cajjacity 

Emergency exits required 
on eacft side ot fuselage 

Type 
I 

1 to le inclu&Lve..-
20 w 30 inclusive. 
<0 tr. ft9 Inclusive . 

Type Type Type 
I I I I I I IV 

In addition to the number of exits re­
quired for the side of the fuselage, open­
ings shall be provided in other parts ot 
the fuselage (top, bottom, or ends) so 
that, in the event of a crash landing in 
which the fuselage comes to rest on its 
side, emergency exits shall be available 
for egress. When it can be satisfactorily 
demonstrated that the configuration of 
the rotorcraft is such that the probability 
of the rotorcraft rolling over and coming 
to rest on the side ol the fuselage after a 
crash landing is extremely remote, it 
shall be acceptable to provide emergency 
exits in the side of the fuselage only. 

(d) Emergency exit arrangement. (1) 
Emergency exits shall consist of movable 
doors or hatches in the external walls 
of the fuselage and shall provide an un­
obstructed opening to the outside. 

(2) All emergency exits shall be open-
able from the inside and from the 
outside. 

(3) The means of opening emergency 
exits shall be simple and obvious and 
shall not require exceptional effort of a 
person opening them. 

(4) Means shall be provided for lock­
ing each emergency exit and for safe­
guarding against opening in flight either 
inadvertently by persons or as a result of 
mechanical failure. 

(5) Provision shall be made to mini­
mize the possibility of jamming of 
emergency exits as a result of fuselage 
deformation in a minor crash landing. 

(8) For all emergency exits other 
than Type IV located above a wing (see 
paragraph (b) of this section) which 
are more than 6 feet from the ground 
with the rotorcraft on the ground and 
the landing gear extended, acceptable 
means shall be provided to assist the 
occupants in descending to the ground. 

<7> The proper functioning of emer­
gency exit installations shall be demon­
strated by test. 

<e) Emergency exit marking (1) All 
emergency exits, their means of access, 
and their means of opening shall be 
marked conspicuously. The identity and 
location of emergency exits shall be 
recognizable from a distance equal to the 
width of the cabin. The location of the 
emergency exit operating handle and the 
instructions for opening shall be marked 
on or adjacent to the emergency exit 
and shall be readable from a distance of 
30 inches. 

(2) A source or sources of light, with 
an energy supply independent of the 
main lighting system, shall be installed 
to illuminate all emergency exit mark­
ings. Such lights shall be designed to 
function automatically in a crash land­
ing and shall also be operable manually. 

(3) All emergency exits and their 
means of opening shall be marked on the 
outside of the rotorcraft for guidance of 
rescue personnel. 

(f) Emergency exit access. Passage­
ways between individual compartments 
of the passenger area and passageways 
leading to Type I and Type n emergency 
exits (see paragraph (b) ot this section) 
shall be unobstructed and shall be not 
less than 20 inches wide. Adjacent to 
emergency exits where assisting means 
are required by paragraph (d) (6) of 
this section, there shall be sufficient ad­
ditional space to allow a crew member to 
assist in the evacuation of passengers 
without reduction in the unobstructed 
width ot the passageway to such exit. 

(g) Width ol main aisle. The main 
passenger aisle at any point between 
seats shall be not less than 15 inches wide 
up to a height above the floor of 25 
inches and not less than 20 inches wide 
above that height. 

5 7.358 Ventilation, (a) All passenger 
and crew compartments shall be venti­
lated and crew compartments shall be 
provided with a sufficient amount of 
fresh air to enable crew members to per­
form their duties without undue discom­
fort or fatigue. 

HOT*: A fresh air supply of 10 cubic feet 
per m i n u t e is considered a m i n i m u m for each 
crew member. 

<b> Crew and passenger compartment 
air shall be free from harmful or haz­
ardous concentrations of gases or vapors. 
The concentration of carbon monoxide 
shall not exceed 1 part in 20.000 parts of 
air under conditions of forward flight. 
For other configurations of operation, 
suitable operating restrictions shall be 
provided if the carbon monoxide con­
centration exceeds this value. , 

<c> Provisions shall be made to in­
sure the conditions prescribed in para­
graph (bi ot this section in the event of 
reasonably probable failures ot the ven­
tilating, heating, or other systems and 
equipment. 

N o n : Examples of acceptable provisions 
Include secondary Isolat ion, in tegra l pro­
tective devices, and crew w a r n i n g and shu t -
o n provisions for equipment the ma l func­
t i o n i n g o f wh ich cou ld in t roduce h a r t t t / i i i 
or hazardous quant i t ies ot smoke or gases. 

} 7.359 Heaters. Combustion heaters 
shall be of an approved type and shall 
comply with the fire protection require­
ments of { 7.383. Engine exhaust heat­
ers shall comply with the provisions of 
{ 7.467 (c) and (d). 

T i l l PMVINTlQIf 

i 7.380 General. Compliance shall be 
shown with the fire prevention require­
ments of SJ 7.381 through 7.385. Addi­
tional Ore prevention requirements are 
prescribed in Subpart E. Powerplant In­
stallation, and Subpart F, Equipment. 

(a) Hand fire extinguishers. Hand 
fire extinguishers shall be of an approved 
type. The types and quantities of ex­
tinguishing agents shall be appropriate 
for the type of fires likely to occur in 
the compartments where the extinguish­
ers are intended for use. Extinguishers 
intended for use in personnel compart­
ments shall be such as to minimize the 
hazard of toxic gas concentrations. 

(b) Built-in Jlre extinguishers. Where 
a built-in fire extinguishing system is re­
quired, its capacity in relation to the 
compartment volume and ventilation 
rate shall be sufficient to combat any fire 
likely to occur in the compartment. All 
built-in fire extinguishing systems shall 
be so installed that any extinguishing 
agent likely to enter personnel compart­
ments will not Be hazardous to the occu­
pants and that any discharge of the ex­
tinguisher cannot result in structural 
damage. 

9 7.381 Cabin interiors. All compart­
ments occupied or used by the crew or 
passengers shall comply with the provi­
sions of paragraphs (a) through (f) of 
this section. 

(a) The materials in no case shall be 
less than flash-resistant. 

(b) The wall and ceiling linings, the 
covering of all upholstery, floors, and 
furnishings shall be flame-resistant. 

(c) Compartments where smoking is 
to be permitted shall be equipped with 
ash trays of the self-contained type 
which are completely removable. All 
other compartments shall be placarded 
against smoking. 

(d> All receptacles for used towels, 
paper, and waste shall be of fire-resistant 
materials and shall incorporate covers 
or other provisions for containing possi­
ble fires. 

(e) At least one hand Are extinguisher 
shall be provided for use by the flight 
crew. 

(f) In addition to the requirements of 
paragraph (e) of this section, at least 
the following number of hand fire ex­
tinguishers conveniently located for use 
in passenger compartments shall be pro­
vided according to the passenger capac­
ity of the rotorcraft: 

Passenger capacity 

Minimum 
number ot 

; Jlatid Are 
I extinguish­

ers 

6 or less 
7 through 30 -
31 tlirough «> 

i 7.382 Cargo and baggage compart­
ments, (a) Cargo and baggage compart-



17 
menu shall be constructed of or com­
pletely fined with fire-resistant material. 
Compartments shall include no controls, 
wiring, lines, equipment, or accessories, 
the damage or failure of which would 
affect the safe operation of the rotor­
craft, unless such items are shielded, Iso­
lated, or otherwise protected so that they 
cannot be damaged by movement of 
cargo in the compartment, and so that 
any breakage or failure of such items 
will not create a fire hasard. Design of, 
inaccessible compartments and sealing 
of these compartments shall be such as 
to contain cargo compartment fires for a 
period of time sufficient to permit land­
ing and safe evacuation of the occupants. I 

N O T E : For compartments sav ing a volume i 
n o t In excess of SOO cubic feet, a i l airflow o f 
not more t h a n 1,500 cubic feet per hour is. 
considered acceptable. Far larger compar t ­
ments lesser airflow may be applicable. ' 

(b> Cargo and baggage compartments 
shall be designed or provided with detec­
tion devices to insure detection of fires 
by a crew member while at his proper 
station, and to preclude the entrance of 
harmful quantities of smoke, flame, etc,, 
into crew or passenger compartments. 

(c) If compartments are intended to 
be accessible in flight, protective breath­
ing equipment shall be available for the 
use of the appropriate crew member (see 
5 7.646). 

<d) Compliance with the provisions of 
this section which refer to fire detection 
and the entry of hazardous quantities of 
smoke, extinguishing agents, or other 
noxious gases into the crew and passen­
ger compartments shall be demonstrated 
in flight. 

5 7.383 Combustion heater fire pro­
tection—(a) Combustion heater fire 
zones. The following shall he considered 
as combustion heater fire zones and shall 
be protected against fire in accordance 
with the applicable provisions of 5 5 7 480 
through 7.486 and 8 7.489: 

'1) Region surrouhding the heater, if 
such region contains any flammable fluid 
system components including the heater 
fuel system which might be damaged by 
heater malfunctioning or which, in case 
of leakage or failure, might permit flam­
mable fluids or vapors to reach the heat­
ers. 

(2) That portion of the ventilating air 
passage which surrounds the combustion 
chamber, except that this area need not 
be provided with an extinguishing sys­
tem if the passage Is so constructed that 
it will contain and withstand any fire 
which may occur within the passage 
without damage to other rotorcraft com­
ponents. 

(b) Ventjiattno air ducts. (1) Venti­
lating air ducts which pass through fire 
zones shall be of fireproof construction, 

(2) Unless isolation is provided by the 
use of fireproof valves or other equiva­
lent^ effective means, the ventilating 
air duct downstream of the heater shall 
be of fireproof construction for a suf­
ficient distance to assure that any fire 
originating from within the heater can 
be contained within the duct. 

(3) Portions of ventilating ducts pass­
ing through regions in the rotorcraft 

where flammable fluid systems are lo­
cated shall be so constructed or isolated 
from such systems that failure or mal­
functioning of the flammable fluid sys­
tem components cannot introduce 
flammable fluids or vapors into the ven­
tilating airstream. 

(c) Combustion air ducts. (1) Com­
bustion air ducts shall be of fireproof 
construction for a distance sufficient to 
prevent damage from backfiring or re­
verse flame propagation. 

(2) Combustion air ducts shall not 
communicate with the ventilating alr­
stream unless it is demonstrated that 
flames from backfires or reverse burning 
cannot enter the ventilating airstream 
under any conditions of ground or flight 
operation including conditions of reverse 
flow or malfunctioning of the heater or 
Its associated components. 

(3) Combustion air ducts shall not re­
strict prompt relief of backfires which 
can cause heater failure due to pres­
sures generated within the heater. 

<d) Heater controls; general Provi­
sions shall be made to prevent hazardous 
accumulations of water or ice on or with­
in any heater control components, con­
trol system tubing, or safety controls. 

(e) Heater safety controls. <1) In 
addition to the components provided for 
normal continuous control of air temper­
ature, airflow, and fuel flow, means inde­
pendent of such components shall be 
provided with respect to each heater to 
shut off automatically that heater's igni­
tion and fuel supply at a point remote 
from the heater when the heat exchanger 
temperature or ventilating air tempera­
ture exceeds safe limits or when either 
the combustion airflow or the ventilating 
ajrSpw becomes inadequate for safe op­
eration. The means provided for this 
purpose for any individual heater shall 
be independent of all components serving 
other heaters, the heat output of which 
is essential to the safe operation of the 
rotorcraft. The means shall also be such 
that the heater will remain off until 
restarted by the crew. 

(2) Warning means shall be provided 
to indicate to the crew when a heater, 
the heat output of which is essential to 
the safe operation of the rotorcraft. has 
been shut off by the operation of the 
automatic means prescribed In subpara­
graph (1) of this paragraph. 

(fi Air intakes. Combustion and ven­
tilating air intakes shall be so located 
that no flammable fluids or vapors can 
enter the heater system under any con­
ditions of ground or flight operation 
either during normal operation or as a 
result of malfunctioning, failure, or im­
proper operation of other rotorcraft 
components. 

<g) Heater exhaust. Heater exhaust 
systems shall comply with the provisions 
of § 7.487 i.a.1 and <b>. In addition, the 
following shall apply: 

< 1) Exhaust shrouds shall be sealed so 
that flammable fluids and hazardous 
quantities of vapors cannot reach the 
exhaust systems through Joints, 

<2) Exhaust systems shall not restrict 
the prompt relief of backfires which can 
cause heater failure due to pressures 
generated within the heater. 

<h) Heater fuel systems. Heater fuel 
systems shall comply with all portions 
of the powerplant fuel system require­
ments which affect safe heater opera­
tion. In addition, heater fuel system 
components within the ventilating air­
stream shall be protected by shrouds so 
that leakage from such components can­
not enter the ventilating alrstream. 

<i> Drains. Means shall be provided 
for safe drainage of fuel accumulations 
which might occur within the combus­
tion chamber or the heat exchanger. 
Portions of such drains which operate 
at high temperatures shall be protected 
in the same manner as heater exhausts 
(see paragraph (g) of this section). 
Drains shall be protected against hazard­
ous ice accumulations in flight and dur­
ing ground operation. 

i 7.384 Fire protection of structure, 
controls, and other parts—(a) Category 
A. All structure, controls, rotor mecha­
nism, and other parts essential to 
controlled flight and landing of the 
rotorcraft which would be affected by 
powerplant fires shall be of fireproof 
construction. 

(b) Category B. All structure, con­
trols, rotor mechanism, and other parts 
essential to a controlled landing of the 
rotorcraft which would be affected by 
powerplant? fires either shall be of fire­
proof construction or shall be otherwise 
protected, so that they can perform their 
essentlal functions for at least 5 minutes 
under all foreseeable powerplant fire 
conditions. (See also 55 7.480 and 7.483 
(a).) 

5 7.385 Flammable fluid fire protec­
tion. In areas of the rotorcraft where 
flammable fluids or vapors might be lib­
erated by leakage or failure in fluid sys­
tems, design precautions shall be taken 
to safeguard against the ignition of such 
fluids or vapors due to the operation of 
other equipment or to control any fire 
resulting from such ignition. 

M I S C E L L A N E O U S 

! 7.390 Leveling marks. Reference 
marks shall be provided for use in level­
ing the rotorcraft to facilitate weight and 
balance determinations on the ground. 

3 7.391 Ballast provisions. Ballast 
provisions shall be so designed and con­
structed as to prevent the inadvertent 
shifting of the ballast in flight. (See also 
55 7.105, 7.738 (a), and 7.741 (O.) 

5 7.392 Ice protection. If certification 
for flight ln icing conditions is desired, 
the rotorcraft shall be capable of oper­
ating safely in the range of conditions 
applicable to the operating limitations of 
the design. 

SUIJUtT E—WJWEHPtANT INSTALLATION 

G E N E R A L 

5 7.400 Scope and general design. The 
powerplant installation shall be consid­
ered to include all components of the 
rotorcraft which are necessary for its 
propulsion with the exception of the 
structure of the main and auxiliary 
rotors. It shall also be considered to in­
clude all components which affect the 
control of the major propulsive units or 
which affect their safety of operation 

3 8 9 0 1 2 O 
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b e t w e e n n o r m a l i n s p e c t i o n s or o v e r h a u l 
pe r iods . (See S5 7.604 a n d 7.613 f o r i n ­
s t r u m e n t i n s t a l l a t i o n a n d m a r k i n g . ) 
T h e g e n e r a l p r o v i s i o n s o f p a r a g r a p h s ( a ) 
t h r o u g h <d> o t t h i s s e c t i o n s h a l i be 
a p p l i c a b l e . 

< a ) R e c i p r o c a t i n g e n g i n e i n s t a l l a t i o n s 
s h a l l c o m p l y w i t h t h e p r o v i s i o n s o f t h i s 
s u b p a r t . T u r b i n e e n g i n e I n s t a l l a t i o n s 
s h a l l c o m p l y w i t h s u c h o f t h e p r o v i s i o n s 
o f t h i s s u b p a r t as a re f o u n d a p p l i c a b l e 
t o t h e speci f ic t y p e o f i n s t a l l a t i o n a n d 
such o t h e r r e q u i r e m e n t s as m a y be 
d e e m e d necessary b y t h e A d m i n i s t r a t o r . 

( b ) A l l c o m p o n e n t s o f t h e p o w e r p l a n t 
i n s t a l l a t i o n s h a l l be c o n s t r u c t e d , a r ­
r a n g e d , a n d i n s t a l l e d i n a m a n n e r w h i c h 
w i l l assure t h e i r c o n t i n u e d safe o p e r a t i o n 
be tween n o r m a l i n s p e c t i o n s o r o v e r h a u l 
pe r iods . 

( c i A c c e s s i b i l i t y s h a l l be p r o v i d e d t o 
p e r m i t s u c h i n s p e c t i o n a n d m a i n t e n a n c e 
as i s necessary t o assure c o n t i n u e d a i r ­
w o r t h i n e s s . 

<d) E l e c t r i c a l i n t e r c o n n e c t i o n s s h a l l 
be p r o v i d e d t o p r e v e n t t h e ex i s t ence o f 
d i f fe rences o f p o t e n t i a l b e t w e e n m a j o r 
c o m p o n e n t s o f t h e p o w e r p l a n t i n s t a l l a ­
t i o n a n d o t h e r p o r t i o n s o f t h e r o t o r c r a f t . 

S 7.401 E n g i n e s — ( a ) Type certifica­
tion. A l l eng ines s h a l l be t y p e 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 
o f P a r t 13 o f t h i s s u b c h a p t e r . 

( b ) Category A; engine isolation. T h e 
p o w e r p l a n t s s h a l l be a r r a n g e d a n d i so­
l a t e d e a c h f r o m t h e o t h e r t o p e r m i t 
o p e r a t i o n i n a t least one c o n f i g u r a t i o n i n 
s u c h a m a n n e r t h a t t h e f a i l u r e o r m a l ­
f u n c t i o n i n g o f a n y e n g i n e , o r t h e f a i l u r e 
o f a n y s y s t e m o f t h e r o t o r c r a f t w h i c h 
c a n affect a n e n g i n e , w i l l n o t p r e v e n t t h e 
c o n t i n u e d safe o p e r a t i o n o f t h e r e m a i n ­
i n g e n g i n e ( s ) o r r e q u i r e i m m e d i a t e 
a c t i o n b y c r e w m e m b e r s f o r t h e i r c o n ­
t i n u e d safe o p e r a t i o n . 

(c) Category A; control of engine ro­
tation. M e a n s s h a l l be p r o v i d e d f o r 
s t o p p i n g a n d r e s t a r t i n g t h e r o t a t i o n o f 
a n y e n g i n e i n d i v i d u a l l y i n f l i g h t . A l l 
c o m p o n e n t s p r o v i d e d f o r t h i s pu rpose 
w h i c h a r e l o c a t e d o n t h e e n g i n e side o f 
t h e fire w a l l a n d w h i c h m i g h t be exposed 

» t o fire s h a l l be o f fire-resistant c o n s t r u c -
, r " t i o n unless m o r e t h a n one m e a n s is a v a i l -

\ \ able f o r t h i s p u r p o s e a n d p r o v i d e d 
f u r t h e r t h a t t h e d u p l i c a t e c o n t r o l s a r e 

• \ so l o c a t e d t h a t a l l a re n o t l i k e l y t o be 
d a m a g e d a t t h e s ame t i m e i n case o f flre. 

5 7.402 Engine vibration. The engine 
s h a l l be i n s t a l l e d t o p r e c l u d e h a r m f u l 
v i b r a t i o n o f a n y o f t h e e n g i n e p a r t s or 
o f a n y o f t h e c o m p o n e n t s o f t h e r o t o r ­
c r a f t . I t 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 o f a v i b r a t i o n i n v e s t i g a t i o n t h a t 
t h e a d d i t i o n o f t h e r o t o r a n d t h e r o t o r 
d r i v e s y s t e m t o t h e e n g i n e does n o t 
r e s u l t i n m o d i f i c a t i o n o f e n g i n 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 t o t h e e x t e n t t h a t 
t h e p r i n c i p a l r o t a t i n g p o r t i o n s o f t h e e n ­
g i n e a re s u b j e c t e d t o excessive v i b r a t o r y 
stresses. 

R O T O R D R 1 V I S Y S T E M 

9 7.403 Rotor drive system—<a) G e n ­
e r a l . T h e r o t o r d r i v e s y s t e m s h a l l be 
c o n s i d e r e d t o i n c l u d e a i i p a r t s necessary 
t o t r a n s m i t p o w e r b e t w e e n t h e eng ine* s) 
a n d t h e m a i n a n d / o r a u x i l i a r y r o t o r 
hubs . T h i s i n c l u d e s g e a r boxes, s h a f t i n g . 

u n i v e r s a l j o i n t s , c o u p l i n g s , r o t o r b r a k e 
a s sembly . o v e r r u n n i n g a n d o t h e r 
c lu t ches , s u p p o r t i n g b e a r i n g s f o r s h a f t ­
i n g , a n d a n y a t t e n d a n t accessory pads 
o r d r i v e s . C o o l i n g f a n s w h i c h a re n o t 
c e r t i f i c a t e d as p a r t o f t h e e n g i n e s h a l l 
also be c o n s i d e r e d a p a r t o f t h e r o t o r 
d r i v e s y s t e m . 

( b l Arrangement. <1) T h e r o t o r d r i v e 
s y s t e m o f a m u l t i e n g i n e r o t o r c r a f t s h a l l 
be so a r r a n g e d t h a t a l l r o t o r s necessary 
f o r o p e r a t i o n a n d c o n t r o l o f t h e r o t o r ­
c r a f t w i l l c o n t i n u e t o be d r i v e n b y t h e 
r e m a i n i n g e n g i n e ts) i n t h e e v e n t o f 
f a i l u r e o f a n y o f t h e eng ines . 

(2 ) C a t e g o r y B ; O n s i n g l e - e n g i n e r o ­
t o r c r a f t t h e r o t o r d r i v 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 a i l r o t o r s necessary f o r 
c o n t r o l o f t h e r o t o r c r a f t i n a u t o r o t a t i v e 
flight w i l l c o n t i n u e t o be d r i v e n b y t h e 
m a i n r o t o r ( s ) a f t e r d i s e n g a g e m e n t o f t h e 
e n g i n e f r o m t h e m a m a n d a u x i l i a r y 
r o t o r s . 

( 3 i T h e r o t o r d r i v e s y s t e m s h a l l i n c o r ­
p o r a t e a u n i t f o r e a c h e n g i n e w h i c h w i l l 
a u t o m a t i c a l l y d i sengage t h e e n g i n e f r o m 
t h e d r i v e s y s t e m i n t h e e v e n t o f a p o w e r 
f a i l u r e o f t h e e n g i n e . 

(4 ) I f a t o r q u e l i m i t i n g dev ice i s e m ­
p l o y e d i n t h e r o t o r d r i v e s y s t e m (see 
S 7.260 i f I ) , s u c h dev ice s h a l l be l o c a t e d 
t o p e r m i t c o n t i n u e d c o n t r o l o f t h e r o t o r ­
c r a f t a f t e r t h e dev ice becomes o p e r a t i v e . 

( 5 ) O n r o t o r c r a f t e m p l o y i n g r o t o r s 
w h i c h m u s t be p h a s e d f o r i n t e r m e s h i n g 
purposes , t h e r o t o r d r i v e s y s t e m s h a l l 
p r o v i d e c o n s t a n t a n d p o s i t i v e phase r e l a ­
t i o n s h i p u n d e r a l l o p e r a t i n g c o n d i t i o n s . 
I f a r o t o r d e p h a s i n g dev ice is i n c o r ­
p o r a t e d , m e a n s s h a l l be p r o v i d e d t o i n ­
sure t h a t t h e r o t o r s a r e l o c k e d i n p r o p e r 
phase p r i o r t o o p e r a t i o n . 

S 7.404 Rotor brakes. IS a m e a n s i s 
p r o v i d e d t o c o n t r o l t h e r o t a t i o n o f t h e 
r o t o r d r i v e s y s t e m i n d e p e n d e n t o f t h e 
e n g i n e , t h e l i m i t a t i o n s o n t h e use o f s u c h 
m e a n s s h a l l be spec i f ied , a n d t h e c o n t r o l 
f o r t h i s m e a n s s h a l l be g u a r d e d t o p r e ­
v e n t i n a d v e r t e n t o p e r a t i o n . 

i 7.405 R o t o r drive system and con­
trol mechanism tests—(a) Endurance 
tests—(1) General. T h e r o t o r d r i v e 
s y s t e m a n d r o t o r c o n t r o l m e c h a n i s m 
s h a l l be t e s t ed f o r n o t less t h a n 200 
h o u r s . T h e t e s t s h a l l be c o n d u c t e d o n 
t h e r o t o r c r a f t a n d t h e p o w e r s h a l l be 
absorbed b y t h e a c t u a l r o t o r s t o be i n ­
s t a l l e d . T h e e n d u r a n c e tests s h a l l be 
c o n d u c t e d i n 1 0 - h o u r test cyc les c o m ­
posed o f t h e tes ts p r e s c r i b e d i n s u b p a r a ­
g r a p h s (2) t h r o u g h (10) o f t h i s p a r a ­
g r a p h . C o m p l i a n c e w i t h t h e e n d u r a n c e 
tes ts p r e s c r i b e d i n t h i s p a r a g r a p h w i l l be 
accep ted f o r h e l i c o p t e r e n g i n e c e r t i f i c a ­
t i o n i n l i e u o f t h e e n d u r a n c e t e s t i n g spec­
i f i e d i n P a r t 13 o f t h i s s u b c h a p t e r . ( T h e 
o t h e r phases o f h e l i c o p t e r e n g i n e c e r t i f i ­
c a t i o n such as v i b r a t i o n , c a l i b r a t i o n , d e t ­
o n a t i o n , o p e r a t i o n , a n d e n g i n e i n s p e c t i o n 
w i l l o f course r e q u i r e c o m p l i a n c e i n a c ­
c o r d a n c e w i t h P a r t 13 o f t h i s s u b c h a p ­
t e r . ) 

<2) Take-off power run. T h e t a k e - o f f 
p o w e r r u n s h a l l cons i s t o f one h o u r o f 
a l t e r n a t e r u n s o f 5 m i n u t e s a t t a k e - o f f 
p o w e r a n d speed, a n d 5 m i n u t e s a t as l o w 
a n e n g i n e i d l e speed as p r a c t i c a b l e . T h e 
e n g i n e s h a l l be d e c l u t c h e d f r o m t h e r o t o r 

d r i v e s y s t e m a n d t h e r o t o r b r a k e , i f f u r ­
n i s h e d a n d so i n t e n d e d , s h a l l be a p p l i e d 
d u r i n g t h e first m i n u t e o f t h e i d l e r u n . 
D u r i n g t h e r e m a i n i n g 4 m i n u t e s o f t h e 
i d l e r u n , t h e c l u t c h s h a l l be engaged so 
t h a t t h e e n g i n e d r i v e s t h e r o t o r s a t t h e 
m i n i m u m p r a c t i c a l r p m . A c c e l e r a t i o n 
of t h e engine a n d t h e r o t o r d r i v e s y s t e m 
s h a l l be a c c o m p l i s h e d a t t h e m a x i m u m 
r a t e . W h e n d e c l u t c h i n g t h e e n g i n e , i t 
s h a l l be dece l e r a t ed a t a r a t e s u f f i c i e n t l y 
r a p i d t o p e r m i t t h e o p e r a t i o n o f t h e o v e r ­
r u n n i n g c l u t c h . I n t h e absence o f a 
t a k e - o f f r a t i n g , m a x i m u m c o n t i n u o u s 
p o w e r a n d speed s h a l i be s u b s t i t u t e d f o r 
t a k e - o f f p o w e r a n d speed. 

<3) Maximum c o n t i n u o u s r u n . T h r e e 
h o u r s o f c o n t i n u o u s o p e r a t i o n a t m a x i ­
m u m c o n t i n u o u s p o w e r a n d speed as 
f o l l o w s : 

( i ) D u r i n g t h e r u n , t h e m a i n r o t o r 
c o n t r o l s s h a l l be o p e r a t e d a t a m i n i m u m 
o f IS t i m e s e a c h h o u r t h r o u g h t h e m a i n 
r o t o r p i t c h p o s i t i o n s o f f u l l v e r t i c a l 
t h r u s t , m a x i m u m f o r w a r d t h r u s t c o m ­
p o n e n t , m a x i m u m a f t t h r u s t c o m p o n e n t , 
m a x i m u m l e f t t h r u s t c o m p o n e n t , a n d 
m a x i m u m r i g h t t h r u s t c o m p o n e n t , e x ­
c e p t t h a t t h e c o n t r o l m o v e m e n t s need 
n o t p r o d u c e l o a d s o r b l a d e f l a p p i n g m o ­
t i o n e x c e e d i n g t h e m a x i m u m loads o r 
m o t i o n s e n c o u n t e r e d i n f l i g h t , 

( i t ) T h e d i r e c t i o n a l c o n t r o l s s h a l l be 
o p e r a t e d a t a m i n i m u m o f 15 t i m e s e a c h 
h o u r t h r o u g h t h e c o n t r o l e x t r e m e s o f 
m a x i m u m r i g h t t u r n i n g t o r q u e , n e u t r a l 
t o r q u e as r e q u i r e d b y t h e p o w e r a p p l i e d 
t o t h e m a i n r o t o r , a n d m a x i m u m l e f t 
t u r n i n g t o r q u e . 

( i i i ) E a c h c o n t r o l p o s i t i o n s h a l l be 
h e l d a t m a x i m u m f o r a t least 10 seconds 
a n d t h e r a t e o f c h a n g e o f c o n t r o l p o s i ­
t i o n s h a l l be a t l eas t as r a p i d as f o r 
n o r m a l o p e r a t i o n . 

(4) 90 p e r c e n t maximum continuous 
run. O n e h o u r o f c o n t i n u o u s o p e r a t i o n 
a t 90 p e r c e n t m a x i m u m c o n t i n u o u s 
p o w e r a t m a x i m u m c o n t i n u o u s speed. 

(5) SO percent maximum continuous 
run. O n e h o u r o f c o n t i n u o u s o p e r a t i o n 
a t SO p e r c e n t m a x i m u m c o n t i n u o u s 
p o w e r a n d speed. 

(6> 60 p e r c e n t maximum continuous 
run. T w o h o u r s o f c o n t i n u o u s o p e r a t i o n 
a t 60 p e r c e n t m a x i m u m c o n t i n u o u s 
p o w e r a t m i n i m u m d e s i r e d c r u i s i n g 
speed o r a t 90 p e r c e n t m a x i m u m c o n ­
t i n u o u s speed, w h i c h e v e r speed i s l o w e r . 

(7 ) Engine mallunctioning run. I t 
s h a l l be d e t e r m i n e d w h e t h e r m a l f u n c ­
t i o n i n g o f s u c h c o m p o n e n t s as t h e e n g i n e 
f u e l o r i g n i t i o n sys tems o r u n e q u a l p o w e r 
o u t p u t f r o m t h e v a r i o u s eng ines c a n r e ­
s u l t i n d y n a m i c c o n d i t i o n s w h i c h m i g h t 
be d e t r i m e n t a l t o t h e d r i v e s y s t e m . I f 
so, a s u i t a b l e n u m b e r o f h o u r s o f o p e r a ­
t i o n s h a l l be a c c o m p l i s h e d u n d e r s u c h 
c o n d i t i o n s , o n e h o u r o f w h i c h s h a l l be 
i n c l u d e d i n each cyc l e , a n d t h e r e m a i n ­
i n g h o u r s a c c o m p l i s h e d a t t h e c o n c l u ­
s i o n o f t h e 20 cycles , I f n o d e t r i m e n t a l 
c o n d i t i o n r e su l t s , a n a d d i t i o n a l h o u r o f 
o p e r a t i o n as p r e s c r i b e d i n s u b p a r a g r a p h 
(2) o f t h i s p a r a g r a p h s h a l l be s u b s t i ­
t u t e d . 

(8> Ouerspeed r u n . O n e h o u r o f c o n ­
t i n u o u s o p e r a t i o n a t 110 p e r c e n t m a x i ­
m u m c o n t i n u o u s speed a t m a x i m u m c o n ­
t i n u o u s p o w e r . I n t h e e v e n t t h a t t h e 
e n g i n e ' s > i n s t a l l e d a r e l i m i t e d b y t h e 
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m a n u f a c t u r e r to a n overspeed o f less 
t h a n 110 p e r c e n t o f m a x i m u m c o n t i n u ­
ous speed f o r t h e p e r i o d s r e q u i r e d , t h e 
speed e m p l o y e d s h a l l be t h e h i g h e s t 
speed p e r m i s s i b l e w i t h t h e e n g i n e s ) i n ­
v o l v e d . 

(9 ) Rotor control positions. W h e n ­
ever t h e r o t o r c o n t r o l s a re n o t b e i n g 
c y c l e d d u r i n g t h e t i e - d o w n tests, t h e 
r o t o r s h a l l be o p e r a t e d t o p r o d u c e each 
o f t h e m a x i m u m t h r u s t p o s i t i o n s f o r t h e 
pe rcen tages o f t e s t t i m e as f o l l o w s , e x ­
cep t t h a t t h e c o n t r o l p o s i t i o n s need n o t 
p r o d u c e loads o r b l a d e f l a p p i n g m o t i o n 
exceed ing t h e m a x i m u m loads o r m o t i o n s 
e n c o u n t e r e d i n flight, u s i n g t h e p r o c e ­
d u r e s o f s u b p a r a g r a p h <3l o f t h i s p a r a ­
g r a p h : 

M> F u l l v e r t i c a l t h r u s t , 20 p e r c e n t . 
M i l F o r w a r d t h r u s t c o m p o n e n t , 50 

p e r c e n t . 
M i i ) B i g h t t h r u s t c o m p o n e n t , 10 p e r ­

cen t . 
M v i L e f t t h r u s t c o m p o n e n t , 10 p e r ­

c e n t . 
( v ) A f t t h r u s t c o m p o n e n t , 10 p e r c e n t . 
(10) Clutch and brake engagements 

A t o t a l o f a t leas t 400 c l u t c h a n d b r a k e 
e n g a g e m e n t s i n c l u d i n g t h e e n g a g e m e n t s 
of p a r a g r a p h (a> ( 2 ) o f t h i s s e c t i o n s h a l l 
be m a d e d u r i n g t h e t a k e - o f f p o w e r r u n s 
a n d , as necessary, a t e a c h c h a n g e o f 
p o w e r a n d speed t h r o u g h o u t t h e tes t . 
I n e a c h c l u t c h e n g a g e m e n t , t h e s h a f t o n 
t h e d r i v e n s ide o f t h e c l u t c h s h a l l be a c ­
c e l e r a t e d f r o m rest . T h e c l u t c h e n ­
g a g e m e n t s s h a l l be a c c o m p l i s h e d a t t h e 
speed a n d b y t h e m e t h o d p r e s c r i b e d i n 
t h e o p e r a t i o n s m a n u a l . D u r i n g decele­
r a t i o n a f t e r each c l u t c h e n g a g e m e n t , t h e 
e n g i n e i s i s h a l l be s t o p p e d r a p i d l y 
e n o u g h t o a l l o w t h e e n g i n e ' s ) t o be 
a u t o m a t i c a l l y d i s engaged f r o m t h e 
r o t o r (s) a n d / o r r o t o r - d r i v e ' s ) . I f a 
r o t o r b r a k e i s i n s t a l l e d f o r t h e pu rpose 
o f s t o p p i n g t h e r o t o r , t h e c l u t c h , d u r i n g 
b r a k e e n g a g e m e n t s , s h a l l be d i sengaged 
above 40 p e r c e n t m a x i m u m c o n t i n u o u s 
r o t o r speed a n d t h e r o t o r ' s ) a l l o w e d t o 
dece le ra t e t o 40 p e r c e n t m a x i m u m c o n ­
t i n u o u s r o t o r speed a t w h i c h t i m e t h e 
r o t o r b r a k e s h a l l be a p p l i e d . I f t h e 
c l u t c h d e s i g n does n o t p e r m i t s t o p p i n g 
t h e r o t o r ' s ) w i t h t h e e n g i n e r u n n i n g , o r 
i f n o c l u t c h is p r o v i d e d , t h e e n g i n e s h a l l 
be s t o p p e d before e a c h a p p l i c a t i o n o f 
t h e r o t o r b r a k e , a n d t h e n i m m e d i a t e l y 
r e s t a r t e d a f t e r t h e r o t o r s have s t o p p e d . 

<bi Overspeed test. A f t e r c o m p l e t i o n 
o f t h e 2 0 0 - h o u r t i e - d o w n tes t a n d w i t h ­
o u t i n t e r v e n i n g m a j o r d i sas sembly , t h e 
r o t o r d r i v e s y s t e m s h a l l be s u b j e c t e d t o 
50 overspeed r u n s , e a c h 3 0 ± 3 seconds I n 
d u r a t i o n a t 120 p e r c e n t m a x i m u m c o n ­
t i n u o u s speed. Over speed r u n s s h a l l be 
a l t e r n a t e d w i t h s t a b i l i z i n g r u n s o f 1 t o 
5 m i n u t e s d u r a t i o n e a c h a t f r o m 60 to 80 
p e r c e n t m a x i m u m c o n t i n u o u s speed. 
A c c e l e r a t i o n a n d d e c e i e r a t i o n s h a l l be 
a c c o m p l i s h e d i n a p e r i o d n o t l o n g e r t h a n 
10 seconds, a n d t h e t i m e f o r c h a n g i n g 
speeds s h a l l n o t be d e d u c t e d f r o m t h e 
speci f ied t i m e f o r t h e overspeed r u n s . 
Over speed r u n s s h o u l d be m a d e w i t h t h e 
r o t o r ' s i i n t h e flattest p i t c h a t w h i c h 
s m o o t h o p e r a t i o n c a n be o b t a i n e d . I n 
t h e e v e n t t h a t t h e e n g i n e ' s ) i n s t a l l e d i s 
l i m i t e d b y t h e e n g i n e m a n u f a c t u r e r t o 
a n overspeed o f less t h a n 120 p e r c e n t 
of m a x i m u m c o n t i n u o u s speed f o r t h e 

p e r i o d s r e q u i r e d , t h e speed e m p l o y e d 
s h a l l be the h i g h e s t speed p e r m i s s i b l e 
w i t h t h e e n g i n e t s ) i n v o l v e d . 

(c) Critical component reliability 
tests. C o m p o n e n t s w i t h i n t h e r o t o r 
d r i v e s y s t e m , t h e f a i l u r e o f w h i c h w i l l 
r e s u l t i n a n u n c o n t r o l l e d l a n d i n g , c o m ­
p o n e n t s e s s e n t i a l to t h e p h a s i n g o f t h e 
r o t o r s o n m u l t i r o t o r r o t o r c r a f t . o r as a 
d r i v i n g l i n k f o r e s sen t i a l c o n t r o l o f r o ­
t o r s i n a u t o r o t a t i o n . a r i d c o m p o n e n t s 
c o m m o n t o m o r e t h a n one e n g i n e o n m u l ­
t i e n g i n e r o t o r c r a f t , s h a l l be d e s i g n e d t o 
h a v e a l e v e l o f sa f e ty e q u i v a l e n t t o t h e 
m a i n r o t o r s . C o m p o n e n t s w h i c h a re a f ­
f e c t e d b y f l i g h t m a n e u v e r i n g a n d g u s t 
l oads s h a l l be a d d i t i o n a l l y i n v e s t i g a t e d 
f o r t h e s ame f l i g h t c o n d i t i o n s as t h e 
m a i n r o t o r ' s ) . T h e service l i f e o f s u c h 
p a r t s s h a l l be d e t e r m i n e d b y f a t i g u e tests 
o r b y o t h e r m e t h o d s f o u n d a c c e p t a b l e 
b y t h e A d m i n i s t r a t o r . 

( d ) Special tests. R o t o r d r i v e sys ­
t e m s d e s i g n e d t o o p e r a t e a t t w o or m o r e 
gear r a t i o s s h a l l be s u b j e c t e d t o s p e c i a l 
t e s t i n g a n d d u r a t i o n s f o u n d necessa ry 
by t h e A d m i n i s t r a t o r t o s u b s t a n t i a t e t h e 
a i r w o r t h i n e s s o f t h e r o t o r d r i v e s y s t e m . 

<e> Category A; gear box bench tests. 
E a c h gear box e m p l o y e d i n t h e r o t o r 
d r i v e s y s t e m s h a l l be t e s t ed f o r 150 h o u r s 
a t 110 p e r c e n t o f i t s m a x i m u m c o n t i n u ­
ous p o w e r a n d speed. T h e c o m p o n e n t s 
e m p l o y e d i n t h i s tes t need n o t be t h e 
s a m e as those e m p l o y e d i n t h e tes t s o f 
p a r a g r a p h ( a ) o f t h i s s e c t i o n . 

5 7 406 A d d i t i o n a l tests. S u c h a d d i ­
t i o n a l d y n a m i c , e n d u r a n c e , a n d o p e r a ­
t i o n a l tests or v i b r a t o r y i n v e s t i g a t i o n s 
s h a l l be c o n d u c t e d as a re f o u n d neces­
s a r y b y t h e A d m i n i s t r a t o r to s u b s t a n t i a t e 
t h e a i r w o r t h i n e s s o f t h e r o t o r d r i v e 
m e c h a n i s m . 

§ 7.407 Critical shafting speeds. A n 
i n v e s t i g a t i o n s h a l l be m a d e t o d e t e r m i n e 
t h a t t h e c r i t i c a l speeds o f a l l s h a f t i n g l i e 
o u t s i d e t h e r a n g e o f p e r m i s s i b l e e n g i n e 
speeds u n d e r i d l i n g , p o w e r - o n , a n d a u t o ­
r o t a t i v e c o n d i t i o n s . I f c r i t i c a l v i b r a t i o n 
c o n d i t i o n s ( p e r s i s t e n t o r m o m e n t a r y ) 
a r e f o u n d i n t h e e n t i r e r a n g e o f o p e r a ­
t i o n s f r o m a n d I n c l u d i n g c l u t c h e n g a g e ­
m e n t to m a x i m u m overspeed , e i t h e r d u r ­
i n g a c c e l e r a t i o n o r d e c e l e r a t i o n . I t s h a l l 
be d e m o n s t r a t e d i n t h e r o t o r c r a f t t h a t 
s u c h v i b r a t i o n is w i t h i n safe l i m i t s . 
S u c h d e m o n s t r a t i o n m a y be m a d e d u r i n g 
t h e e n d u r a n c e t e s t i n g (see 5 7.405 ( a ) ) , 
i n w h i c h case t h e tes t s chedu le m a y be 
a l t e r e d t o i n c l u d e t h e c r i t i c a l v i b r a t o r y 
c o n d i t i o n s i n l i e u o f e q u i v a l e n t t i m e i n 
a p p r o p r i a t e p o r t i o n s o f t h e e n d u a n c e tes t 
p r o c e d u r e . 

5 7.408 Shafting joints. A l l u n i v e r s a l 
j o i n t s , s l i p j o i n t s , a n d o t h e r s h a f t i n g 
j o i n t s s h a l l h a v e p r o v i s i o n f o r l u b r i c a ­
t i o n , unless i t is d e m o n s t r a t e d t h a t l a c k 
of l u b r i c a t i o n w i l l h a v e n o adverse effect 
o n t h e o p e r a t i o n o f t h e r o t o r c r a f t . 

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

5 7.410 G e n e r a l , ( a l T h e f u e l sy s ­
t e m s h a l l be c o n s t r u c t e d a n d a r r a n g e d 
i n s u c h a m a n n e r as to assure a flow o f 
f u e l t o e a c h e n g i n e a t a r a t e a n d p re s su re 
w h i c h have been e s t a b l i s h e d f o r p r o p e r 
e n g i n e f u n c t i o n i n g u n d e r a l l n o r m a l c o n ­
d i t i o n s , i n c l u d i n g a l l m a n e u v e r s f o r 

w h i c h t h e r o t o r c r a f t Is i n t e n d e d . ( F o r 
f u e l s y s t e m i n s t r u m e n t s see i 7.604.) 

<b> T h e f u e l 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 n o one e n g i n e o r f u e l p u m p 
c a n d r a w f u e l f r o m m o r e t h a n one t a n k 
a t a t i m e un le s s m e a n s a r e p r o v i d e d t o 
p r e v e n t i n t r o d u c i n g a i r i n t o t h e s y s t e m . 

? 7.411 F u e l s y s t e m independence— 
( a ) Category A. T h e d e s i g n o f t h e f u e l 
s y s t e m 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 J 7.401 <b>. Un le s s o t h e r p r o ­
v i s i ons a re m a d e i n 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 , t h e f u e l s y s t e m s h a l l be a r ­
r a n g e d t o p e r m i t t h e s u p p l y o f f u e l t o 
e a c h e n g i n e t h r o u g h a s y s t e m i n d e p e n d ­
e n t o f a n y p o r t i o n o f a s y s t e m s u p p l y i n g 
f u e l t o a n y o t h e r e n g i n e . 

(b> Category fl. T h e d e s i g n o f t h e 
f u e l s y s t e m f o r m u l t i e n g i n e r o t o r c r a f t 
f h a l l be a r r a n g e d t o p e r m i t s u p p l y i n g 
f u e l t o e a c h e n g i n e t h r o u g h a s y s t e m 
i n d e p e n d e n t o f a l l p o r t i o n s o f sys tems 
s u p p l y i n g f u e l t o t h e o t h e r eng ines , e x ­
cep t t h a t s epa ra t e f u e l t a n k s n e e d n o t be 
p r o v i d e d f o r e a c h e n g i n e . 

8 7 4 1 2 Fuel lines in personnel and 
cargo compartments, ( a i F u e l l i n e s 
s h a l l n o t pass t h r o u g h p o r t i o n s o f t h e 
r o t o r c r a f t i n t e n d e d t o c a r r y p e r s o n n e l o r 
ca rgo , unless t h e y a r e so l o c a t e d o r p r o ­
t e c t e d b y d r a i n e d a n d v e n t i l a t e d s h r o u d s 
o r o t h e r m e a n s w h i c h w i l l assure t h a t 
i n case o f leakage , f u e l a n d f u m e s w i l l be 
c a r r i e d s a f e ly o v e r b o a r d . M e a n s s h a l l be 
p r o v i d e d t o p e r m i t t h e f l i g h t p e r s o n n e l t o 
s h u t off t h e s u p p l y o f f u e l t o s u c h l i n e s 
w i t h o u t a f f e c t i n g o p e r a t i o n o f m o r e t h a n 
one eng ine . 

(b> L i n e s w h i c h c a n be i s o l a t e d f r o m 
t h e r e m a i n d e r o f t h e f u e l s y s t e m b y 
m e a n s o f va lves a t e a c h e n d s h a l l i n c o r ­
p o r a t e p r o v i s i o n s f o r t h e r e l i e f o f exces­
s ive pressures w h i c h m i g h t r e s u l t f r o m 
e x p o s u r e o f t h e i s o l a t e d l i n e t o h i g h 
a m b i e n t t e m p e r a t u r e s . 

J 7.433 Fuel flou) and feed, ( a t T h e 
f u e l s u p p l y s y s t e m s h a l l be a r r a n g e d so 
t h a t , i n s o f a r as p r a c t i c a b l e , t h e e n t i r e 
f u e l s u p p l y c a n be u t i l i z e d i n t h e m a x i ­
m u m i n c l i n a t i o n s o f t h e r o t o r c r a f t f o r 
a n y s u s t a i n e d c o n d i t i o n s o f f l i g h t a n d 
so t h a t t h e feed p o r 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 i d e s l i p p i n g . O n 
r o t o r c r a f t w i t h m o r e t h a n one f u e l t a n k , 
t h e s y s t e m s h a l l feed p r o m p t l y w h e n t h e 
f u e l s u p p l y becomes l o w I n one t a n k a n d 
a n o t h e r t a n k i s t u r n e d o n (see I 7.4381. 

<b> T h e a b i l i t y o f t h e f u e l s y s t e m t o 
p r o v i d e t h e r e q u i r e d f u e l flow r a t e s h a l l 
be d e m o n s t r a t e d w h e n t h e r o t o r c r a f t i s 
i n t h e a t t i t u d e w h i c h r ep re sen t s t h e 
m o s t adverse s u s t a i n e d c o n d i t i o n , f r o m 
t h e s t a n d p o i n t o f f u e l f e ed , w h i c h t h e 
r o t o r c r a f t is d e s i g n e d t o a t t a i n . T h e 
d e m o n s t r a t i o n m a y be a c c o m p l i s h e d by 
a g r o u n d tes t o f t h e r o t o r c r a f t o r o n a 
r e p r e s e n t a t i v e o p e r a t i n g m o c k - u p o f t h e 
f u e l s y s t e m . T h e f o l l o w i n g c o n d i t i o n s 
a r e a p p l i c a b l e t o s u c h d e m o n s t r a t i o n : 

(11 C a t e g o r y A : T h e c r i t i c a l a t t i t u d e 
( o r a t t i t u d e s ) se lec ted s h a l l be v e r i f i e d 
b y a flight d e m o n s t r a t i o n w h i c h t akes 
i n t o c o n s i d e r a t i o n a l l o p e r a t i n g speeds, 
p o w e r s e t t i n g s , a c c e l e r a t e d m a n e u v e r s , 
a n d e n g i n e i n o p e r a t i v e c o n d i t i o n s . 

(2) T h e q u a n t i t y o f f u e l i n t h e t a n k 
b e i n g c o n s i d e r e d s h a l l n o t exceed t h e 
a m o u n t e s t a b l i s h e d as t h e u n u s a b l e f u e l 
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s u p p l y f o r t h a t t a n k , as d e t e r m i n e d b y 
d e m o n s t r a t i n g c o m p l i a n c e w i t h t h e p r o ­
v i s i on s o f § 7,416 (see also S5 1.418 a n d 
7.613 ib> i , t o g e t h e r w i t h w h a t e v e r m i n i ­
m u m q u a n t i t y o f f u e l i t m a y be necessary 
t o a d d f o r t h e p u r p o s e o f c o n d u c t i n g t h e 
flow test . 

(3 ) T h e f u e l s h a l l be d e l i v e r e d t o t h e 
e n g i n e a t a p ressure n o t less t h a n t h e 
m i n i m u m i n l e t p ressure e s t a b l i s h e d f o r 
p r o p e r e n g i n e o p e r a t i o n i n a cco rdance 
w i t h P a r t 13 o f t h i s s u b c h a p t e r . 

( 4 i I f a f u e l f l o w m e t e r i s p r o v i d e d , 
t h e m e t e r s h a l l be b l o c k e d d u r i n g t h e 
flow tes t a n d t h e f u e l s h a l l flow t h r o u g h 
t h e m e t e r by-pass . 

(c i T h e f u e l f low r a t e r e q u i r e d f o r t h e 
d e m o n s t r a t i o n spec i f ied i n p a r a g r a p h 
( b ) o f t h i s s e c t i o n s h a l l be as f o l l o w s : 

( 1 ) F o r g r a v i t y f eed sys t ems : T h e 
f u e l flow r a t e s h a l l be 150 p e r c e n t o f t h e 
a c t u a l t a k e - o f f p o w e r f u e l c o n s u m p t i o n 
o i t h e eng ine . 

( 2 i F o r p u m p sys tems : T h e f u e l flow 
r a t e s h a l l be 0.9 p o u n d p e r h o u r f o r e a c h 
r a t e d t a k e - o f f h o r s e p o w e r o r 125 p e r c e n t 
of t h e a c t u a l t a k e - o f f f u e l c o n s u m p t i o n 
o f t h e eng ine , w h i c h e v e r i s g r ea t e r . 

5 7.414 P u m p systems, ( a i T h e f u e l 
flow r a t e spec i f ied i n § 7.413 ( c ) s h a l l be 
a p p l i c a b l e t o b o t h t h e p r i m a r y e n g i n e -
d r i v e n p u m p a n d t o e m e r g e n c y p u m p s . 
T h e f u e l flow r a t e s h a l l be a v a i l a b l e 
w h e n t h e p u m p is r u n n i n g a t t h e speed 
a t w h i c h i t n o r m a l l y w o u l d be o p e r a t i n g 
d u r i n g t ake -o f f . I n t h e case o f h a n d -
o p e r a t e d p u m p s , t h e speed r e q u i r e d 
s h a l l be n o t m o r e t h a n 60 c o m p l e t e cyc les 
(120 s ing le s t rokes ) pe r m i n u t e . 

( b ) E m e r g e n c y p u m p s s h a l l be p r o ­
v i d e d t o p e r m i t s u p p l y i n g a l l eng ines 
w i t h f u e l i n case o f f a i l u r e o f a n y one 
m a i n f u e l p u m p , excep t i n t h e case o f 
i n s t a l l a t i o n s i n w h i c h t h e o n l y f u e l p u m p 
necessary is a n e n g i n e f u e l i n j e c t i o n o r 
f u e l m e t e r i n g p u m p w h i c h is a p p r o v e d 
as a n i n t e g r a l p a r t o f t h e eng ine . 

i c ) C a t e g o r y A : I f t h e a r r a n g e m e n t 
of t h e f u e l s y s t e m necessi ta tes a f u e l 
boos t p u m p to m a i n t a i n o p e r a t i n g f u e l 
flow a n d pressure f o r t h e r a n g e of a l t i ­
t udes a n d t e m p e r a t u r e s i n w h i c h flight 
is expec t ed , a d u p l i c a t e boost p u m p s h a l l 
be p r o v i d e d t o serve as a n e m e r g e n c y 
p u m p i n case o f f a i l u r e o f t h e m a i n boos t 
p u m p . E a c h p u m p s h a l l be capab le o f 
s u p p l y i n g f u e l flow a t t h e r a t e spec i f ied 
i n § 7.413 i c l . 

i d i C a t e g o r y A : W h e r e t h e p r o v i s i o n s 
o f p a r a g r a p h ( c i o f t h i s s e c t i o n a re a p ­
p l i c a b l e , a n d b o t h boost p u m p s a r e d e ­
p e n d e n t u p o n a c o m m o n source o f power , 
i t s h a l l be poss ib le w i t h these c o m p o ­
n e n t s i n o p e r a t i v e t o m a i n t a i n c r u i s i n g 
f u e l flow a n d p ressure f o r a l l eng ines . 
T h e l i m i t i n g w e i g h t s , speeds, a n d a l t i ­
t udes s h a l l be d e m o n s t r a t e d a n d t h e r e ­
su l t s r e c o r d e d i n t h e o p e r a t i n g p r o c e ­
du res p o r t i o n o f t h e R o t o r e r a f t F l i g h t 
M a n u a l . 

I 7.415 Transfer systems. T h e p r o ­
v i s i on s o f § 7.413 s h a l l a p p l y t o t r a n s f e r 
sys tems , excep t t h a t t h e r e q u i r e d f u e l 
flow r a t e f o r t h e e n g i n e o r engines i n ­
v o l v e d s h a l l be e s t ab l i shed u p o n t h e 
basis o f m a x i m u m c o n t i n u o u s p o w e r a n d 
i t s c o r r e s p o n d i n g speed. 

5 7.416 Determination of u n u s a b l e 
fuel supply. T h e u n u s a b l e f u e l s u p p l y i n 
e a c h t a n k s h a l l be t h a t q u a n t i t y a t w h i c h 
t h e first ev idence o f m a l f u n c t i o n i n g oc ­
cu r s i n a n y s u s t a i n e d flight c o n d i t i o n a t 
t h e m o s t c r i t i c a l w e i g h t a n d cen t e r o f 
g r a v i t y p o s i t i o n w i t h i n t h e a p p r o v e d 
l i m i t a t i o n s . T h e u n u s a b l e f u e l s u p p l y 
s h a l l be d e t e r m i n e d f o r e a c h t a n k used 
i n n o r m a l o p e r a t i o n . (See also 55 7.104 
a n d 7.613 ( b ) . ) 

5 7.417 Fuel system hot weather op­
eration, ( a ) T h e f u e l s y s t e m s h a l l be 
so a r r a n g e d 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 t h e f o r m a t i o n o f v a p o r i n t h e s y s t e m 
u n d e r a l l n o r m a l c o n d i t i o n s o f o p e r a t i o n . 
R o t o r e r a f t w i t h s u c t i o n l i f t f u e l sy s t ems 
o r sys tems w h i c h h a v e f e a t u r e s l i k e l y t o 
p r o d u c e v a p o r s h a l l be d e m o n s t r a t e d t o 
be free f r o m v a p o r l o c k w h e n u s i n g f u e l 
a t a t e m p e r a t u r e o f 110° F , u n d e r c r i t i c a l 
o p e r a t i n g c o n d i t i o n s . 

<b) C a t e g o r y A : T o p r o v e s a t i s f a c t o r y 
h o t w e a t h e r o p e r a t i o n t h e r o t o r e r a f t 
s h a l l be c l i m b e d f r o m t h e a l t i t u d e o f t h e 
a i r p o r t c h o s e n b y t h e a p p l i c a n t t o a n a l ­
t i t u d e o f 5,000 fee t above t h e t e r r a i n , o r 
t o t h e a l t i t u d e a t w h i c h t h e r o t o r e r a f t i s 
expec t ed t o o p e r a t e , w h i c h e v e r is g rea t e r . 
T h e r e s h a l l be n o e v i d e n c e o f v a p o r l o c k 
o r o t h e r m a l f u n c t i o n i n g . T h e c l i m b t e s t 
s h a l l be c o n d u c t e d 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 j A l l eng ines s h a l l o p e r a t e a t m a x i ­
m u m c o n t i n u o u s p o w e r , excep t t h a t 
t a k e - o f f p o w e r s n a i l be used a t t h e be ­
g i n n i n g o f t h e d e m o n s t r a t i o n f o r t h e 
m a x i m u m t i m e i n t e r v a l f o r w h i c h t a k e ­
off p o w e r is a p p r o v e d f o r use o n t h e r o ­
t o r e r a f t . 

(2) T h e w e i g h t s h a l l be w i t h f u l l f u e l 
t a n k s , m i n i m u m c r ew , a n d o n l y s u c h 
b a l l a s t as is r e q u i r e d t o m a i n t a i n t h e 
c e n t e r o f g r a v i t y w i t h i n a l l o w a b l e l i m i t s . 

(3 ) T h e speed of c l i m b s h a l l be t h e 
speed f o r best r a t e o f c l i m b u n d e r t h e 
c o n d i t i o n s o f t h e test . 

(4 ) T h e f u e l t e m p e r a t u r e s h a l l be n o t 
less t h a n 110° F . a t t h e b e g i n n i n g o f t h e 
d e m o n s t r a t i o n . 

<c> C a t e g o r y A : T h e tes t p r e s c r i b e d 
i n p a r a g r a p h ( b ) o f t h i s s e c t i o n s h a l l be 
p e r f o r m e d e i t h e r in flight o r on the 
g r o u n d c losely s i m u l a t i n g flight c o n d i ­
t i o n s . I f a flight t es t is p e r f o r m e d i n 
w e a t h e r s u f f i c i e n t l y c o l d t o i n t e r f e r e w i t h 
t h e p r o p e r c o n d u c t o f t h e tes t , t h e f u e l 
t a n k sur faces , f u e l l i nes , a n d o t h e r f u e l 
s y s t e m p a r t s s u b j e c t e d t o c o o l i n g a c t i o n 
f r o m c o l d a i r s h a l l be i n s u l a t e d t o s i m u ­
l a t e , i n s o f a r as p r a c t i c a b l e , flight i n h o t 
w e a t h e r . 

§ 7.418 Flow between interconnected 
tanks, (a.) W h e r e t a n k o u t l e t s a r e i n ­
t e r c o n n e c t e d a n d p e r m i t f l o w t h r o u g h 
t h e i n t e r c o n n e c t i o n due t o g r a v i t y o r 
flight a c c e l e r a t i o n s , i t s h a l l n o t be p o s ­
s ib le f o r f u e l t o flow b e t w e e n t a n k s i n 
q u a n t i t i e s su f f i c ien t t o cause a n o v e r f l o w 
o f f u e l f r o m t h e t a n k v e n t w h e n t h e 
r o t o r e r a f t is o p e r a t e d i n a n y s u s t a i n e d 
flight c o n d i t i o n . 

<b> I f i t is poss ible t o p u m p f u e l f r o m 
one t a n k t o a n o t h e r i n flight, t h e d e s i g n 
o f t h e f u e l t a n k ven t s a n d the f u e l t r a n s ­
f e r s y s t e m s h a l l be s u c h t h a t s t r u c t u r a l 
d a m a g e t o t a n k s w i l l n o t o c c u r i n t h e 
e v e n t o f o v e r f i l l i n g . I n a d d i t i o n , m e a n s 

s h a l l be p r o v i d e d t o w a r n t h e c r e w be fo re 
o v e r f l o w t h r o u g h t h e v e n t s occurs . 

F U E L T A N K C O N S T R U C T I O N AND 
I N S T A L L A T I O N 

f 7.420 G e n e r a l . (a > F u e l t a n k s s h a l l 
be c a p a b l e o f w i t h s t a n d i n g w i t h o u t f a i l ­
u r e a l l v i b r a t i o n , i n e r t i a , fluid, a n d s t r u c ­
t u r a l loads t o w h i c h t h e y m a y be s u b ­
j e c t e d i n o p e r a t i o n . 

<b) F u e l t a n k s a n d t h e i r i n s t a l l a t i o n 
s h a l l be des igned o r p r o t e c t e d so as t o 
r e t a i n t h e f u e l s u p p l y w i t h o u t l e akage 
w h e n t h e r o t o r e r a f t is s u b j e c t e d t o t h e 
e m e r g e n c y l a n d i n g c o n d i t i o n s spec i f ied 
u n d e r 5 7.260. 

' c > F l e x i b l e f u e l t a n k l i n e r s s h a l l be o f 
a n a p p r o v e d t y p e o r s h a l l be s h o w n t o be 
s u i t a b l e f o r t h e p a r t i c u l a r a p p l i c a t i o n . 

( d i I n t e g r a l t y p e f u e l t a n k s s h a l l be 
p r o v i d e d w i t h f a c i l i t i e s f o r i n s p e c t i o n 
a n d r e p a i r o f t h e t a n k I n t e r i o r . 

S 7.421 Fuel tank tests, ( a ) F u e l t a n k s 
s h a l l be c a p a b l e o f w i t h s t a n d i n g t h e f o l ­
l o w i n g pressure tests w i t h o u t f a i l u r e o r 
l eakage . I t s h a l l be accep tab l e t o a p p l y 
t h e pressures i n a m a n n e r s i m u l a t i n g t h e 
a c t u a l p ressure d i s t r i b u t i o n i n se rv ice 
( w h e r e t h i s is p r a c t i c a b l e ) . 

(1 ) C o n v e n t i o n a l m e t a l t a n k s , n o n -
m e t a l l i c t a n k s t h e w a l l s o f w h i c h a re n o t 
s u p p o r t e d b y t h e r o t o r e r a f t s t r u c t u r e , 
a n d i n t e g r a l t a n k s s h a l l be s u b m i t t e d t o 
a p ressure o f 3.5 p s i unless t h e pressure 
d e v e l o p e d d u r i n g t h e m a x i m u m l i m i t ac ­
c e l e r a t i o n o r e m e r g e n c y d e c e l e r a t i o n 
(see 5 7.260) o f t h e r o t o r e r a f t w i t h a 
f u l l t a n k exceeds t h i s va lue , i n w h i c h 
case a h y d r o s t a t i c h e a d , o r e q u i v a l e n t 
test , s h a l l be a p p l i e d t o d u p l i c a t e t h e ac ­
c e l e r a t i o n loads i n s o f a r as passible , e x ­
c e p t t h a t t h e p ressure need n o t exceed 
3.5 p s i o n su r faces n o t exposed t o t h e 
a c c e l e r a t i o n l o a d i n g . 

(2) N o n m e t a l l i c t a n k s t h e w a l l s o f 
w h i c h a re s u p p o r t e d b y t h e r o t o r e r a f t 
s t r u c t u r e s h a l l be s u b m i t t e d t o t h e f o l ­
l o w i n g tes ts : 

( i ) A p ressure tes t o f a t least 2.0 ps i . 
T h e tes t m a y be c o n d u c t e d o n t h e t a n k 
a l o n e i n c o n j u n c t i o n w i t h t h e t es t s p e c i ­
fied i n s u b d i v i s i o n t i i ' o f t h i s s u b ­
p a r a g r a p h . 

( i i ) A p res su re tes t , w i t h t h e t a n k 
m o u n t e d i n t h e r o t o r e r a f t s t r u c t u r e , 
e q u i v a l e n t t o t h e l o a d deve loped b y t h e 
r e a c t i o n o f t h e c o n t e n t s , w h e n t h e t a n k s 
a re f u l l , d u r i n g t h e m a x i m u m l i m i t 
a c c e l e r a t i o n o r e m e r g e n c y d e c e l e r a t i o n 
(see 5 7.260) o f t h e r o t o r e r a f t , e x c e p t 
t h a t t h e p res su re need n o t exceed 2.0 
ps i o n t h e su r faces n o t exposed t o t h e 
a c c e l e r a t i o n l o a d i n g . 

( b ) T a n k s w i t h l a r g e u n s u p p o r t e d o r 
uns t i rTened f l a t a reas o r o t h e r d e s i g n 
o r c o n s t r u c t i o n f e a t u r e s t h e f a i l u r e o r 
d e f o r m a t i o n o f w h i c h c o u l d cause f u e l 
l eakage s h a l l be capab le o f w i t h s t a n d i n g 
t h e f o l l o w i n g test , o r o t h e r e q u i v a l e n t 
test , w i t h o u t l e akage o r f a i l u r e : 

(1) T h e c o m p l e t e t a n k assembly t o ­
g e t h e r w i t h i t s s u p p o r t s s h a l l be sub­
j e c t e d t o a v i b r a t i o n tes t w h e n m o u n t e d 
i n a m a n n e r s i m u l a t i n g t h e a c t u a l 
i n s t a l l a t i o n . 

( 2 ) T h e t a n k a s s e m b l y s h a l l be v i ­
b r a t e d f o r 25 h o u r s w h i l e filled t w o -
t h i r d s f u l l o f w a t e r o r a n y su i t ab l e f l u i d . 
T h e a m p l i t u d e o f v i b r a t i o n s h a l l n o t 
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be less t h a n one t h i r t y - s e c o n d of a n 
i n c h , unless otherwise substant iated . 

<3> T h e frequency of v ibra t ion s h a l l 
be 90 perce n t of the m a x i m u m c o n t i n u ­
ous rated speed of the engine unless 
some other frequency w i t h i n the n o r m a l 
operat ing range of speeds of the engine 
or rotor sys tem is more cr i t i ca l , i n w h i c h 
case the la t t er speed s h a l l be employed 
a n d the t ime of test s h a l l be adjus ted to 
accompl i sh the s a m e n u m b e r of v ibra t ion 
cycles . 

(4) D u r i n g the test, the t a n k assembly 
s h a l l be rocked at the rate of 16 to 20 
complete cyc les per m i n u t e through a n 
angle of 15° on e i ther side of the h o r i ­
zonta l ( 3 0 ° total ) about the most c r i t i c a l 
a x i s for 25 hours . I f motion about m o r e 
t h a n one* a x i s is l ike ly to be c r i t i c a l , the 
t a n k s h a l l be rocked about e a c h axis for 
12 '/j hours . 

5 7.422 Fuel tank installation. ( a ) 
T h e method of support for fue l tanks 
s h a l l not permi t h a r m f u l concentra t ions 
of loads, re su l t ing f r o m the weight of the 
fuel i n the tank , on unsupported t a n k 
surfaces . T h e fol lowing s h a l l be a p p l i ­
cable: 

(1) P a d s s h a l l be provided. If neces ­
sary , to prevent chaf ing between the t a n k 
a n d its supports. 

(2) M a t e r i a l s employed for padd ing 
s h a l l be nonabsorbent or s h a l l be treated 
to prevent the absorpt ion of fluids. 

(3) I f flexible t a n k l iners are employed 
they s h a l l be so supported t h a t the l iner 
is not required to w i t h s t a n d fluid loads. 

(4) I n t e r i o r surfaces of t a n k c o m p a r t ­
m e n t s s h a l l be smooth a n d free of p r o j e c ­
tions w h i c h could cause wear of the l iner , 
un less provis ions are m a d e for protect ion 
of the l iner at s u c h points or unless the 
cons truc t ion of the l iner itself provides 
s u c h protect ion. 

(b) S p a c e s a d j a c e n t to the sur faces of 
the t a n k s h a l l be venti lated consistent 
w i t h the size of the c o m p a r t m e n t to avoid 
a c c u m u l a t i o n of fuel or fumes in these 
spaces due to m i n o r leakage. I f the t a n k 
is in a sealed c o m p a r t m e n t , i t s h a l l be 
acceptable to l imi t the vent i lat ion to tha t 
provided by d r a i n ho les of sufficient s ize 
a n d disposit ion to prevent clogging a n d 
to prevent excessive pressure resul t ing 
f r o m alt i tude changes . I f flexible t a n k 
l iners a r s insta l led, the design of the 
venting^ a r r a n g e m e n t for the spaces be­
tween the l iner a n d its con ta iner s h a l l 
take into cons iderat ion the need for 
m a i n t a i n i n g proper re la t ionship to t a n k 
vent pressures for al i expected flight c o n ­
dit ions. 

<c) L o c a t i o n of fuel t a n k s s h a l l c o m ­
ply w i t h the provis ions of 5 7,481 ( b ) . 

(d) No port ion of ro torcraf t s k i n 
w h i c h lies immedia te ly a d j a c e n t to a 
m a j o r a i r egress opening f r o m the engine 
c o m p a r t m e n t s h a l l a c t as the wal l of a n 
i n t e g r a l t a n k . 

(e) F u e l t a n k s s h a l l be isolated f r o m 
personne l c o m p a r t m e n t s by m e a n s of 
fumeproof a n d fuelproof enclosures . 

( f ) F u e l t a n k s located i n close p r o x ­
imi ty to personne l compartments , e n ­
gines, or combust ion heaters s h a l l be so 
designed or protected a n d ins ta l led as 
to assure t h a t they w i l l r e t a i n the ir c o n ­
tents in acc idents of a severity w h i c h 

w i l l produce the decelerat ions specified 
in 3 7.260. 

5 7.423 Fuel tank expans ion space. 
F u e l t a n k s s h a l l be provided w i t h a n e x ­
p a n s i o n s p a c e of n o t less t h a n 2 percen t 
of the t a n k capac i ty . I t s h a l l no t be 
possible to Al l the fue l t a n k e x p a n s i o n 
space inadver tent ly w h e n the ro torcraf t 
is i n the n o r m a l ground att i tude. 

8 7.424 F u e l tank sump, (a) E a c h 
fue l t a n k s h a l l be provided w i t h a s u m p 
h a v i n g a c a p a c i t y of no t less t h a n e i ther 
0.10 percent of the t a n k capac i ty or one-
s ix teenth of a gal lon, w h i c h e v e r is 
greater. 

<b) T h e fuel t a n k s u m p capac i ty s p e c ­
ified i n p a r a g r a p h (a) of th i s sect ion 
s h a l l be effective w i t h the rotorcraf t i n 
a l l n o r m a l fl ight a n d ground att i tudes , 
a n d s h a l l be located so t h a t the s u m p 
contents c a n n o t be d r a w n out t h r o u g h 
the t a n k outlet opening. T h e fuel t a n k 
s h a l l be constructed to p e r m i t d r a i n a g e 
of a n y h a z a r d o u s quant i ty of w a t e r f r o m 
a l l port ions of the tank to the s u m p w h e n 
the ro torcraf t is in the ground att i tude. 

i c) F u e l t a n k s u m p s s h a l l be provided 
w i t h a n accessible a n d easi ly operable 
d r a m to permit complete dra inage of the 
s u m p on the ground. T h e d r a i n s h a l l 
d i s charge c l ear of a l l port ions of the 
ro torcraf t a n d s h a l l be provided w i t h 
m e a n s for positive lock ing of the d r a i n 
in the closed posit ion, e i ther m a n u a l l y 
or automat ica l ly . 

5 7.425 F u e l tank filler connection. 
(a ) T h e des ign of fuel t a n k filler c o n ­
nections s h a l l be s u c h as to prevent the 
en trance of fuel into the fuel t a n k c o m ­
p a r t m e n t or to a n y other port ion of the 
ro torcra f t other t h a n the t a n k itself. 
T h e fuel t a n k filler s h a l l be m a r k e d a s 
prescr ibed i n 5 7.738 (b) ( 1 ) . 

(b) Recessed fue l t a n k filler c o n n e c ­
t ions w h i c h c a n r e t a i n a n y apprec iab le 
quant i ty of fuel s h a l l incorporate a 
d r a i n , a n d the d r a i n s h a l l d i s c h a r g e 
c l ear of a l l port ions of the rotorcraf t . 

(c) T h e fuel t a n k filler cap s h a l l p r o ­
vide a fue l - t ight seal under the pressure 
expected to be encountered in n o r m a l 
operat ion. 

<d> Category A : F u e l t a n k filler caps 
or filler c a p covers s h a l l incorporate f e a ­
tures w h i c h provide a w a r n i n g Ind ica t ion 
w h e n caps are not ful ly locked or seated 
on the filler connect ion . 

5 7.426 F u e l tank cents and carburetor 
vapor vents, (a) F u e l t a n k s s h a l l be 
vented f r o m the top port ion of the e x ­
p a n s i o n space In s u c h a m a n n e r t h a t 
vent ing of the t a n k is effective u n d e r a l l 
n o r m a l f l ight condit ions. T h e following 
s h a l l be appl icable : 

(1) The vents s h a l l be a r r a n g e d to 
avoid stoppage by d i r t or ice format ion . 

(2) T h e vent a r r a n g e m e n t s h a l l be 
cons tructed to preclude the possibil i ty of 
s i p h o n i n g fuel d u r i n g n o r m a l operat ion. 

(3) T h e vent ing capac i ty a n d vent 
pressure levels s h a l l be appropr ia te for 
the t a n k i n s t a l l a t i o n so as to m a i n t a i n 
acceptable differences of pressure be­
tween the Inter ior a n d exter ior of the 
t a n k d u r i n g n o r m a l fl ight operat ion, d u r ­
ing m a x i m u m rate of ascent a n d descent, 
a n d , tf appl icable , d u r i n g refuel ing a n d 
defuel ing. 

(4) A i r spaces of t a n k s w i t h i n t e r c o n ­
nected outlets s h a l l also be i n t e r c o n ­
nected. 

(5) T h e r e s h a l l be no points to the 
v e n t l ine where mois ture could a c c u m u ­
late w i t h the ro torcra f t in either the 
ground or the level flight a t t i tude unless 
dra inage is provided. 

(6) V e n t s a n d d r a i n a g e s h a l l not t e r ­
m i n a t e a t points w h e r e the d i scharge of 
fuel f r o m the vent outlet would const i tute 
a fire h a z a r d or f r o m w h i c h fumes could 
enter personnel compartments . 

(b) c a r b u r e t o r s w h i c h a r e provided 
w i t h vapor e l iminat ion connect ions s h a l l 
be provided w i t h a vent l ine to lead v a ­
pors back to one of the fuel t a n k s . T h e 
vents s h a l l comply w i t h the fol lowing: 

( 1 ) Prov i s ions s h a l l be incorpora ted in 
the vent sys tem to avoid stoppage by ice. 

(2) I f m o r e t h a n one fuel t a n k is p r o ­
v ided a n d i t is necessary to use the t a n k s 
i n a definite sequence, the vapor vent 
r e t u r n l ine s h a l l l ead b a c k to the fue l 
t a n k used for take-off a n d l a n d i n g . 

i 7.427 Fuel tank outlet. A fue l 
s t r a i n e r of 8 to 16 meshes per i n c h s h a l l 
be provided e i ther for the fuel t a n k out ­
let o r for the booster pump. S t r a i n e r s 
s h a l l comply w i t h the fol lowing: 

( a ) T h e c l ear a r e a of the fuel t a n k 
outlet s t r a i n e r s h a l l not be less t h a n 5 
t imes the a r e a of the fuel t a n k outlet l ine . 

(b) T h e d iameter of the s t r a i n e r s h a l l 
no t be less t h a n the d iameter of the fuel 
t a n k outlet. 

(c) F i n g e r s t r a i n e r s s h a l l be accessible 
for inspect ion a n d c lean ing . 

5 7.428 Pressure refueling and fueling 
provisions belcxo fuel level in the tank. 
F u e l i n g connect ions located below the 
fuel level in a t a n k s h a l l be provided w i t h 
m e a n s to prevent the escape of h a z a r d o u s 
quant i t ies of fue l f r o m the t a n k i n the 
event of m a l f u n c t i o n i n g of the fuel entry 
valve. F o r sys tems intended for p r e s ­
sure refuel ing, in addit ion to the n o r m a l 
m e a n s provided in the ro torcra f t for l i m ­
i t ing the t a n k content , a m e a n s s h a l l be 
Ins ta l l ed to prevent damage to the t a n k 
i n case of fa i lure of the n o r m a l means . 

I T / E L S Y S T E M C O K F O H E H T S 

5 7.430 F u e i p u m p s — ( a ) Afatn pumps . 
(1) I f the engine fue l supply is m a i n ­
t a i n e d by m e a n s of p u m p s w h i c h a r e not 
a n in tegra l p a r t of the fuel contro l s y s ­
tem cert i f icated as p a r t of the engine, a t 
least one fue l p u m p for e a c h engine s h a l l 
be eng ine -dr iven . 

(2) A l l positive d i sp lacement fue l 
p u m p s s h a l l incorporate a n in tegra l b y ­
pass unless prov i s ion is m a d e for a c o n ­
t inuous supp ly of fue l to a l l engines i n 
case of fa i lure of a n y one pump. E n g i n e 
fuel i n j e c t i o n p u m p s w h i c h a r e approved 
as a n i n t e g r a l p a r t of the engine need 
not incorporate a by-pass . 

(b) Emergency pumps. E m e r g e n c y 
fuel p u m p s s h a l l be avai lable for i m m e ­
diate use in case of fa i lure of any other 
fuel p u m p . N o m a n i p u l a t i o n of fuel 
va lves s h a l l be necessary on the par t of 
the crew to m a k e a n emergency fue l 
pump ava i lab le to the engine w h i c h it is 
n o r m a l l y intended to serve w h e n the fuel 
sys tem is being operated in the conf igu­
r a t i o n comply ing w i t h the provis ions of 
5 7.411. 
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5 7.431 Fuel pump installation, (a) 

Provision shall be made to maintain the 
luel pressure at the inlet to the carbu­
retor within the range of limits estab­
lished for proper engine operation. 

(b) When necessary for the mainte­
nance of the proper fuel delivery pres­
sure, a connection shall be provided to 
transmit the carburetor air intake static 
pressure to the proper fuel pump relief 
valve connection. In such cases, to avoid 
erroneous fuel pressure readings, the 
gauge balance lines shall be independ­
ently connected to the carburetor inlet 
pressure. 

(c) The installation of fuel pumps 
having seals or diaphragms which may 
be susceptible to leakage shall incorpo­
rate provisions for drainirg away leak­
ing fuel. Drain lines shall terminate at 
points where discharge of fue! will not 
create a Sre hazard. 

5 7.432 Fuel system lines and fittings. 
la.' Fuel lines shall be installed and S U P T 
ported to prevent excessive vibration and 
to withstand loads due to fuel pressure, 
valve actuation, and accelerated flight 
conditions. 

(b) Fuel lines which are connected to 
components of the rotorcraft between 
which relative motion could exist shall 
incorporate provisions for flexibility. 

<ci Flexible connections In fuel lines 
which may be under pressure or subjected 
to axial loading shall employ flexible 
hose assemblies rather than hose clamp 
connections. 

(d) Flexible host shall be of an ap­
proved type suitable for the application. 

(e) Flexible hoses which might be ad­
versely affected by exposure to high tem­
peratures shall not be employed in loca­
tions where excessive temperatures will 
exist during operation or after engine 
shutdown. 

5 7,433 Fuel lines and fittings in 
designated fire zones. Fuel lines and 
fittings in all designated fire zones (see 
5 7.480) shall comply with the provisions 
of 5 7.483. 

i 7.434. Fuel valves. In addition to 
the requirements of 5 7.482 for shutoff 
means, all fuel valves shall be provided 
with positive stops or suitable index pro­
visions in the "on" and "off" positions, 
and they shall be supported so that loads 
resulting from their operation or from 
accelerated flight conditions are not 
transmitted to the lines attached to the 
valve. 

5 7.435 Fuel strainer. (a> A strainer 
incorporating a sediment trap and drain 
snail be provided in the fuel system 
between the fuel tanks and the engine 
and shall be installed in an accessible 
location. 

ib) The strainer shall provide the 
necessary degree of protection for the 
fuel pumps, fuel controls, and the en­
gine against dirt; sediment, and other 
foreign matter which might be present 
in the fuel. The screen or straining ele­
ment shall be able to be easily cleaned. 

(c) The strainer shall be mounted in 
a manner not to cause its weight to be 
supported by the connecting lines or by 
the inlet or outlet connections of the 
strainer itself. 

5 7.436 Fuel system drains. Com­
plete drainage of the system shall be ac­
complished by fuel strainer drains and 
other drains as provided in J 7.424 with 
the rotorcraft in its normal ground at­
titude. The following shall apply: 

<a> Drains shall discharge clear of all 
portions of the rotorcraft end shall in­
corporate means for positive locking of 
the drain in the closed position, either 
manually or automatically. 

(b) All fuel system drains shall be 
accessible. 

<c) If drainage of the fuel strainer 
permits compliance with paragraphs 
'a) and <a< ol this section, no additional 
drains need be provided unless it is pos­
sible for a hazardous quantity of water 
or sediment to be trapped therein. (See 
also 5 7.483 <c).) 

5 7.437 Fuel quonttJs indicator. The 
fue! quantity indicators (see 55 7.804 (e) 
and 7.613 <b)) shall be installed to 
clearly indicate to the flight crew the 
quantity of fuel in each tank in flight. 
When two or more tanks are closely in­
terconnected by a gravity feed system 
and vented, and it is Impossible to feed 
from each tank separately, only one fuel 
quantity Indicator need be installed, 

5 7.438 Low fuel warning device. On 
rotorcraft with more than one fuel tank 
there shall be installed In addition to the 
fuel quantity indicators (see 5 7.6041, 
warning devices to indicate when the 
fuel in any tank becomes low. 

rJore: The fuel I n any t a n k it considered 
to be low when there remains approximately 
a Ave -minu te usable fuel supply w i t h the 
ro torcraf t in the moat c r i t i c a l juszained 
flight a t t i tude 

on. S Y S T I M 

5 7.440 General, (a) Each engine 
shall be provided with an independent 
oil system capable of supplying the en­
gine with an appropriate quantity of oil 
at a temperature not exceeding the max­
imum which has been established as safe 
for continuous operation. The oil system 
lor components of the rotor drive system 
which require continuous lubrication 
shall be independent of the lubrication 
systems of the engines to whatever ex­
tent is necessary to assure the ability to 
operate with any engine inoperative and 
to assure the ability to autorotate safely. 
'For oil system Instruments see 55 7,604 
and 7.735.) 

(b) The usable oil capacity shall not 
be less than the product of the endur­
ance of the rotorcraft under critical 
operating conditions and the maximum 
permissible oil consumption of the 
engine under the same conditions to 
which product a suitable margin shall be 
added to assure adequate circulation and 
cooling of the oil system. In lieu of a 
rational analysis of rotorcraft endurance 
and oil consumption, the total usable 
oil capacity of 1 gallon for each 40 gal­
lons of usable fuel capacity, by volume, 
shall be considered acceptable for recip­
rocating engine installations. 

(c) Oil-fuel ratios lower than those 
prescribed in paragraph 'b) of this sec­
tion shall be acceptable If substantiated 
by data on the actuai oil consumption of 
the engine. 

(d) The ability of the engine and 
rotor drive system oil cooling provisions 
to maintain the oil temperature at or 
below the maximum established value 
shall be demonstrated in accordance 
with pertinent provisions of 5 i 7.450 
through 7.455. 

5 7.441 Oil fan* coTufruc i ion . The 
following requirements shall apply to 
the construction of the oil tank: 

(a) Oil tank expansion space. (1) 
Oil tanks shall have an expansion space 
of not less than either 10 percent of the 
tank capacity or 0,5 gallon, whichever is 
greater. 

(2) Reserve oil tanks which have no 
direct connection to any engine shall 
have an expansion space which is not 
less, than 2 percent of the tank capacity. 

(3) It shall not be possible to flll the 
oil tank expansion space inadvertently 
when the rotorcraft is in the normal 
ground attitude. 

(b) Oil tank filler connection. (1) 
Recessed oil tank filler connections which 
can retain any appreciable quantity of 
oil shall incorporate a drain, and the 
drain shall discharge clear of all portions 
of the rotorcraft. 

(2) The oil tank filler cap shall pro­
vide an oil-tight seal under the pressure 
expected to be encountered in operation. 

(3) Category A: Oil tank filler caps 
or filler cap covers shall Incorporate fea­
tures which provide a warning indication 
when caps are not fully locked or seated 
on the filler connection. 

(4) The oil filler shall be marked as 
prescribed in } 7.738 (b) <2). 

(c) Oil tank vent. (1) Oil tanks shall 
be vented from the top portion of the 
expansion space in such a manner that 
venting of the tank is effective under all 
normal flight conditions. 

1 2 ) Oil tank vents shall be arranged 
so that condensation of water vapor 
which might freeze and obstruct the line 
cannot accumulate at any point. (See 
also 5 7.483 <c>.) 

<d) Oil tank outlet. Provision shall 
be made either to prevent entrance into 
the tank itself or into the tank outlet of 
any foreign object which might obstruct 
the flow of oil through the system. The 
oil tank outlet shall not be enclosed by 
any screen or guard which would reduce 
the flaw of oil below a safe value at any 
operating temperature condition. 

(e) Flexible oil tank liners. Flexible 
oi l tank liners shall be of an approved 
type or shall be shown to be suitable for 
the particular application. 

5 7.442 Oil tank tests, (a) Oil tanks 
shall be capable of withstanding without 
failure all vibration, Inertia, and fluid 
loads to which they would be subjected 
in operation. 

(b) The provisions of 5 7.421 shall be 
applicable to oil tanks, except that the 
test pressure specified in J 7.421 <a> shall 
be 5 psi. 

5 7.443 Oil tank installation. The oil 
tank installation shall comply with the 
provisions of 5 7.422, except that the lo­
cation of an engine oil tank In a desig­
nated Are zone shall be acceptable if the 
tank and its supports are of fireproof 
construction to the extent that damage 
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by fire to a n y nonflreproof p a r t s would 
not resul t i n leakage or spi l lage of oil. 

8 7.444 O i l l ines a n d fittings-—(a) 
G e n e r a l . T h e provis ions of } 7.432 s h a l l 
be appl icable to oil l ines. 

(b) L i n e s a n d fittings in designated 
fire zones. O i l l ines a n d fittings i n a l l 
designated fire zones (see § 7.480 > s h a l l 
comply w i t h the provis ions of 3 7.483. 

(c) Breather lines. (1) B r e a t h e r l ines 
s h a l l be a r r a n g e d so t h a t condensat ion 

.o f water vapor w h i c h m i g h t freeze a n d 
obstruct the l ine c a n n o t accumula te a t 
a n y point. 

12) B r e a t h e r s s h a l l d i scharge in a lo ­
c a t i o n w h i c h w i l l not const i tute a fire 
h a z a r d i n case foaming occurs a n d i n a 
m a n n e r .so t h a t the emitted oil wi l l no t 
impinge upon the pilots' w indsh ie ld . 

(3) T h e brea ther s h a l l not d i s c h a r g e 
into the engine a i r Induct ion sys tem. 
(See also 5 7.483 ( O . ) 

$ 7.445 Oil valves, ( a ) T h e requ ire ­
ments of S 7.482 for shutoff m e a n s s h a l l 
be compl ied wi th . Clos ing of oil shutoff 
m e a n s s h a l l n o t prevent autorotat ion of 
the rotors. 

(b) A l l o i l va lves s h a l l be provided 
w i t h positive stops or suitable index p r o ­
vis ions i n the "on" a n d "off" posit ions, 
a n d they s h a l l be supported so t h a t loads 
resu l t ing f r o m the i r operat ion or f r o m 
acce lerated flight condit ions a r e not 
t r a n s m i t t e d to the l ines a t t a c h e d to the 
valves . 

} 7.448 Oil radiators, ( a ) O U r a d i ­
a tors s h a l l be capable of w i t h s t a n d i n g 
wi thout fa i lure a l l v ibrat ion , i n e r t i a , a n d 
oi l pressure loads to w h i c h they would be 
subjected i n operation. 

(b) O i l r a d i a t o r a i r ducts s h a l l be lo­
cated or so equipped that , in case of fire, 
flames c a n n o t impinge direct ly upon the 
rad ia tor w i t h the a ir flow as i t would exist 
e i ther w i t h the engine operat ing or 
inoperat ive . 

5 7.447 O i l filters. IT the ro torcraf t 
is equipped w i t h a n oil filter, the filter 
s h a l l be constructed or instal led in s u c h 
a m a n n e r t h a t complete b locking of the 
Bow t h r o u g h the filter e lement wi l l not 
prevent the safe operat ion of the engine 
or rotor drive oi l supply systems. 

5 7.448 O i l system drains. A c c e s s i ­
ble d r a i n s s h a l l be provided to p e r m i t 
safe dra inage of the entire oi l sys tem a n d 
s h a l l incorporate m e a n s for the positive 
locking of the d r a i n i n the closed pos i ­
t ion, e i ther m a n u a l l y or automat ica l ly . 
(See also S 7.483 <c).) 

C O O L I N G S Y S T E M 

5 7.450 G e n e r a l . T h e powerp lant 
cooling provisions s h a l l be capable of 
m a i n t a i n i n g the temperatures of a l l 
powerplant components , engine fluids, 
a n d t h e c a r b u r e t o r in take a i r w i t h i n safe 
va lues under a l l condit ions of ground a n d 
flight operat ion. Cool ing provis ions s h a l l 
also be provided to m a i n t a i n the fluids 
in a n y power t r a n s m i s s i o n w i t h i n safe 
values u n d e r condit ions of ground a n d 
flight operat ions . ( F o r cooling sys tem 
i n s t r u m e n t s see 55 7.604 a n d 7.734.) 

} 7.451 Cooling tests—<a f General. 
C o m p l i a n c e w i t h the provis ions of § 7.450 
s h a l l be demonstrated by flight tests i n 

w h i c h the t emperatures of selected 
powerplant components , e n g i n e ' s ) , a n d 
t r a n s m i s s i o n fluids are obta ined u n d e r 
c r i t i c a l ground, water , a n d flight opera t ­
ing condit ions . I f the tests a r e c o n ­
ducted under condit ions w h i c h deviate 
f r o m the m a x i m u m ant i c ipated a i r t e m ­
perature (see p a r a g r a p h (b) of th i s sec ­
t ion) , the recorded powerp lant t e m p e r a ­
tures s h a l l be corrected i n a c c o r d a n c e 
w i t h the provis ions of p a r a g r a p h s <c> 
a n d i d ) of t h i s sect ion. T h e corrected 
t emperatures determined i n th i s m a n n e r 
s h a l l not exceed the m a x i m u m estab­
l i shed safe values . T h e fue l used d u r i n g 
the cooling tests s h a l l be of the m i n i m u m 
octane n u m b e r approved for t h e e n -
gine(s ) involved, a n d the m i x t u r e set­
t ings s h a l l be those used i n n o r m a l 
operat ion . T h e test procedures s h a l l be 
as out l ined i n 55 7.452 t h r o u g h 7.455. 

(b) M a x i m u m a n t i c i p a t e d a i r t e m ­
perature . T h e m a x i m u m ant i c ipa ted a ir 
t empera ture ( h o t - d a y c o n d i t i o n ) s h a l l 
be 100" P . a t s e a level , decreas ing f r o m 
th i s va lue a t the r a t e of 3 . 6 ° F. per 
t h o u s a n d feet of a l t i tude above s e a level 
u n t i l a t e m p e r a t u r e of —67* F. is r e a c h e d 
above w h i c h a l t i tude the t empera ture 
s h a l l be cons tant a t — 6 7 ° P . 

i c ) Correction factor for cylinder 
head, oil inlet, carburetor air, and engine 
and transmission coolant outlet tempera­
tures. The c y l i n d e r head , o i l inlet , c a r ­
buretor a i r . a n d engine coo lant outlet 
t emperatures s h a l l be corrected by a d d ­
ing the difference between the m a x i m u m 
ant i c ipated a ir t emperature a n d the t e m ­
p e r a t u r e of the a m b i e n t a i r a t the t ime 
of the first occurrence of m a x i m u m head , 
oi l , a i r , or coo lant t empera ture recorded 
d u r i n g the cooling test, unless a more 
r a t i o n a l correct ion Is s h o w n to be a p ­
plicable. 

(d> Correction factor for cylinder bar­
rel temperatures. C y l i n d e r barre l t e m ­
peratures s h a l l be corrected by add ing 
0.7 of the difference between the m a x i ­
m u m ant i c ipa ted a i r t empera ture a n d 
the t emperature of the ambien t a i r a t the 
time of the first occurrence of the m a x i ­
m u m cy l inder barre l t e m p e r a t u r e r e ­
corded dur ing the cooling test, unless a 
m o r e r a t i o n a l correct ion i s s h o w n to be 
appl icable . 

5 7.452 C l i m b cooling test procedure. 
C l i m b cooling tests s h a l l be conducted on 
a l l Category A rotorcraf t in accordance 
w i t h p a r a g r a p h s (a ) through cd) of this 
sect ion. S u c h tests s h a l l be conducted 
on a l l mui t i eng lne Category B ro tor ­
cra f t t h a t are cert i f icated i n accordance 
wi th the T r a n s p o r t Category A power-
p l a n t ins ta l la t ion requirements a s well 
as w i t h 3 7.384 ( a ) a t the steady ra te of 
c l i m b or descent establ ished i n a c c o r d ­
ance w i t h 5 7.115 l b ) ( 2 ) . 

(a) T h e c l imb or descent cooling test 
s h a l l be conducted w i t h the engine I n ­
operative w h i c h produces the m c s t a d ­
verse cooling condit ions for the e n -
gine<s) a n d powerp lant components 
r e m a i n i n g in operat ion . 

ib> A l l r e m a i n i n g eng ine ( s ) s h a l l be 
operated at their m a x i m u m cont inuous 
power or at ful l thrott le w h e n above the 
c r i t i c a l alt i tude. 

i d Af ter s tabi l iz ing t emperatures in 
flight, the c l i m b s h a l ! be s tar ted at or 
below the lower of the al t i tudes specified 

i n s u b p a r a g r a p h s (1) a n d (2) of th i s 
p a r a g r a p h a n d s h a l l be cont inued unt i l 
a t least 5 m i n u t e s after the occurrence 
of the highest t e m p e r a t u r e recorded, or 
u n t i l the m a x i m u m alt i tude is r e a c h e d 
for w h i c h cert i f icat ion is desired. F o r 
Category B ro torcra f t w h i c h do not h a v e 
a positive rate of c l imb, the descent s h a l l 
s t a r t a t the a i l - e n g i n e - c r i t i c a l a l t i tude 
a n d t erminate a t the h i g h e r of the a l t i ­
tudes specified i n s u b p a r a g r a p h s (3) a n d 
(4 ) of this p a r a g r a p h : 

(1) 1.000 feet below the engine c r i t i c a l 
a l t i tude. 

(2) 1.000 feet below the m a x i m u m a l ­
t i tude a t w h i c h the ra te of c l i m b is equal 
to 150 f p m , 

(3) T h e a l t i tude a t w h i c h level flight 
c a n be m a i n t a i n e d w i t h one engine 
operative, or 

(4) S e a level. 
(d) T h e c l imb or descent s h a l l be c o n ­

ducted a t a n a i r speed selected to r e p r e ­
sent a n o r m a l operat iona l p r a c t i c e for 
the conf igurat ion being tested. However , 
i f i t Is d e t e r m i n e d t h a t c h a r a c t e r i s t i c s of 
the cooling provis ions m a k e t h e m s e n s i ­
t ive to ro torcraf t speed, the most c r i t i c a l 
a i r speed s h a l l be used, but need not e x ­
ceed the speeds es tabl i shed i n a c c o r d ­
a n c e w i t h 17.115 ( a ) (2) or (b i ( 2 ) . I t 
s h a l l be acceptable to c o n d u c t the c l i m b 
cooling test i n c o n j u n c t i o n w i t h the t a k e ­
off cool ing test ol i 7.453. 

i 7.453 Catej iorj i A; take-off cooling 
test procedure. A take-off cooling test 
s h a l l be conducted to den-onstrate cool ­
ing d u r i n g take-off a n d d u r i n g subse­
quent c l i m b w i t h one engine inoperat ive . 
T h e following procedure s h a l l be a p p l i ­
cab le : 

(a> T h e take-off cool ing test s h a l l be 
c o m m e n c e d by stabi l iz ing t emperatures 
whi le hover ing i n ground effect w i t h a l l 
engines operat ing at necessary power, 
w i t h the appropr ia te cowl flap a n d s h u t ­
ter sett ings, a n d a t the m a x i m u m weight 
for w h i c h cert i f icat ion is sought. 

(b) Af ter a l l t emperatures h a v e s tab i ­
l ized, the c l i m b s h a l l be s tar t ed at the 
lowest prac t i cab le a l t i tude a n d s h a l l be 
conducted w i t h one engine inoperat ive . 

(c) T h e r e m a i n i n g engines s h a l l be 
operated a t take-off r p m r n d power (or 
at ful l throt t l e w h e n above the t a k e - » f t 
c r i t i c a l a l t i tude) for the s a m e t ime i n t e r ­
va l a s take-off power Is used d u r i n g 
d e t e r m i n a t i o n of the take-off flight p a t h 
(see 9 T I I 4 ( a ) ) . 

(d> A t the end of the t ime i n t e r v a l 
prescr ibed i n p a r a g r a p h ( c ) of th i s s ec ­
t ion the power s h a l l be reduced to the 
m a x i m u m cont inuous power a n d the 
c l i m b cont inued u n t i l a t least 5 minutes 
after the occurrence of the h ighes t t e m ­
pera ture recorded. 

(e) T h e speeds s h a l l be those used 
d u r i n g d e t e r m i n a t i o n of the take-off 
flight p a t h (see ! 7.114 ( a ) >. 

5 7.454 Category B; cooling test pro­
cedure. Cool ing tests s h a l l be conducted 
on a l l C a t e g o r y B rotorcraf t in a c c o r d ­
ance w i t h p a r a g r a p h s ( a ) through <e) of 
th i s sect ion (see S 7.452 for c l imb cooling 
tests w h e r e a p p l i c a b l e ) . 

( a ) T h e cooling test s h a l l be c o m ­
m e n c e d by stabi l iz ing temperatures wh i l e 
h o v e r i n g in ground effect w i t h necessary 
power a n d appropr ia te cowl flaps a n d 
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shutter settings and at the maximum 
weight for which certification is sought. 

<b) After all temperatures have stabi­
lized, the climb shall be started at the 
lowest practicable altitude with take-off 
power. 

(c) Take-on" power shall be used for 
the same time interval as take-off power 
is used during determination of the take­
off flight path (see 5 7.114 <b)). 

(d) At the end of the time interval 
prescribed in paragraph (c) of this sec­
tion the power shall be reduced to the 
maximum continuous power and the 
climb continued until at least 5 minutes 
after the occurrence of the highest tem­
perature recorded. 

(e) The cooling test shall be conducted 
at an air speed corresponding to norma! 
operational practice for the configura­
tion being tested. However, If tt is de­
termined that characteristics of the cool­
ing provisions make them sensitive to 
rotoreraft speed, the most critical air 
speed shall be used, but need not exceed 
the best rate-of-climb speed with maxi­
mum continuous power. 

i 7.455 Hovering cooling test proce­
dures. Hovering cooling tests shall be 
conducted as follows: 

<a> At maximum certificated weight 
or at the highest weight at which the 
rotoreraft is capable of hovering, if less 
than maximum certificated weight, at 
sea level using the power required to 
hover but not exceeding maximum con­
tinuous power, in the ground effect with 
still wind until at least 5 minutes after 
the occurrence of the highest tempera­
ture recorded, 

(b) With all engines operating at 
maximum continuous power, the rotor­
eraft at maximum certificated weight, 
and the altitude resulting in zero rate 
of climb for this configuration until at 
lease five minutes after the occurrence 
of the highest temperature recorded. 

I N D U C T I O N AND E X H A U S T S Y S T E M S 

S 7.460 General, (a) The engine air 
induction system shall permit supplying 
the proper quantity of air to the engine 
under all conditions of operation. 

<b) The induction system shall pro­
vide air for proper fuel metering and 
mixture distribution with the induction 
system valves in any position. 

<c> Air intakes shall not open either 
within the engine accessory section or 
other areas of the powerplant compart­
ment where emergence of backfire flame 
would constitute a fire hazard. 

<d> Each engine shall be provided 
with an alternate air source. 

(e) Alternate air intakes shall be so 
located as to preclude the entrance of 
rain, ice, or any other foreign matter. 

8 7.461 Induction system de-icing and 
anti-icing provisions—(a) General. The 
engine air induction system shall incor­
porate means for the prevention and 
elimination of ice accumulations. 

(b) Heat rise. Unless it Is demon­
strated that other means will accom­
plish the intent of paragraph (a> of this 
section, compliance with the following 
heat-rise provisions shall be demon­
strated in air free of visible moisture at 
a temperature of 30" F.: 

(1) Rotoreraft equipped with sea level 
engines employing conventional venturi 
carburetors shall have a preheater capa­
ble of providing a heat rise of 90* F. 
when the engines are operating at 60 
percent of their maximum continuous 
power. 

(2) Rotoreraft equipped with sea level 
engines employing carburetors which 
embody features tending to reduce the 
possibility of ice formation shall have a 
preheater capable of providing a heat 
rise of 70° F. when the engines are op­
erating at 60 percent of their maximum 
continuous power. 

(3) Rotoreraft equipped with altitude 
engines employing conventional venturi 
carburetors shall have a preheater capa­
ble ot providing a heat rise of 120* F. 
when the engines are operating at 60 per­
cent of their maximum continuous 
power. 

(4) Rotoreraft equipped with altitude 
engines employing carburetors which 
embody features tending to reduce the 
possibility of ice formation shall have a 
preheater capable of providing a heat 
rise of 100* F. when the engines are op­
erating at 60 percent of their maximum 
continuous power. 

S 7.462 Carburetor air preheater de­
sign. Carburetor air preheater shall In­
corporate the following provisions: 

(a) Means shall be provided to assure 
ventilation of the preheater when the en­
gine is being operated with cold air. 

<b) The preheater shall be constructed 
to permit inspection of exhaust mani­
fold parts which it surrounds and also 
to permit Inspection of critical portions 
of the preheater itself. 

5 7.463 induction system ducts. In­
duction system ducts shall Incorporate 
the following provisions: 

(a) Induction system ducts ahead of 
the first stage of the supercharger shall 
be provided with drains to prevent haz­
ardous accumulations of fuel and mois­
ture in the ground attitude. The drains 
shall not discharge in locations which 
might cause a fire hazard. 

<b) Sufficient strength shall be in­
corporated in the ducts to prevent in­
duction system failures resuiui-j from 
normal backfire conditions. 

(c ( Ducts which are connected to com­
ponents of the rotoreraft between which 
relative motion could exist shall incor­
porate provisions for flexibility. 

<d> Induction system ducts within any 
Are zone for which a fire-extinguishing 
system Is required shall be of fire-re­
sistant construction. 

N O T X : Fireproof duct* ere required in in­
stances In wblch tbe duct may pasa through 
a Ore w a l l . 

5 7.464 Induction system screens. If 
induction system screens are employed, 
they shall comply with the following 
provisions: 

(a) Screens shall be located upstream 
from the carburetor. 

(b) Screens shall not be located In 
portions of the induction system which 
constitute the only passage through 
which air can reach the engine, unless 
the screen is so located that it can be de-
iced by heated air. 

(c) De-icing of Induction system 
screens by means of alcohol alone in lieu 
of heated air shall not be acceptable. 

(d) It shall not be possible for fuel to 
impinge upon the screens. 

i 7.465 Carburetor air cooling. In­
stallations employing two-stage super­
chargers shall be provided with means to 
maintain the air temperature at the In­
let to the carburetor at or below the 
maximum established value. Demon­
stration of compliance with this provi-, 
slon shall be accomplished in accordance 
with 4 7.451. 

J 7.488 /nter-cooler- and after-cool­
ers. Inter-coolers and after-coolers shall 
be capable of withstanding without fail­
ure all vibration, inertia, and air "pressure 
loads to which they would be subjected in 
operation. 

} 7.467 Exhaust system and installa­
tion components—<a) General. (1) 
The exhaust system shall be constructed 
and arranged to assure the safe disposal 
of exhaust gases without the existence 
of a Are hazard or carbon monoxide con­
tamination of air in personnel compart­
ments. 

(2) Unless appropriate precautions 
are taken, exhaust system parts shall 
not be located In hazardous proximity 
to portions of any system carrying flam­
mable fluids or vapors nor shall they be 
located under portions of such systems 
where the latter could be subject to 
leakage. 

(3) All rotoreraft components upon 
which hot exhaust gases might impinge, 
or which could be subjected to high tem­
peratures due to proximity to exhaust 
system parts, shall be constructed of 
fireproof material. All exhaust system 
components shall be separated by means 
of fireproof shields from adjacent por­
tions of the rotoreraft which are outside 
the engine compartment. 

(4) Exhaust gases shall not discharge 
in a manner to cause & Are hazard with 
respect to any flammable fluid vent or 
drain. 

(5) Exhaust gases shall not discharge 
at a location which will cause a glare 
seriously affecting pilot visibility at night. 

(6) All exhaust system components 
shall be ventilated to prevent the exist­
ence of points of excessively high tem­
perature. 

(7) Exhaust shrouds shall be venti­
lated or insulated to avoid during normal 
operation a temperature sufficiently high 
to ignite any flammable fluids or vapors 
external to the shrouds. 

ib) Exhaust piping. (1) Exhaust 
piping shall be constructed of material 
resistant to heat and corrosion, and shall 
incorporate provisions to prevent failure 
due to expansion when heated to operat­
ing temperatures. 

(2) Exhaust pipes shall be supported 
to withstand all vibration and inertia 
loads to which they would be subjected 
in operation. 

(3) Portions of the exhaust piping 
which are connected to components be­
tween which relative motion could exist 
shall incorporate provisions for flexi­
bility. 
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(c) Exhaust heat exchangers. (1) 

Exhaust heat exchangers shall be con­
structed and installed to assure their 
ability to withstand without failure all 
vibration, inertia, and other loads to 
which they would be subjected in opera­
tion. 

(2 > Exhaust heat exchangers shall be 
constructed of materials which are suit­
able for continued operation at high 
temperatures and which are resistant to 
corrosion due to elements contained in 
exhaust gases. 

(3) Provision shall be made for the 
Inspection of all critical portions of ex­
haust heat exchangers. 

(4) Exhaust heat exchangers shall in­
corporate cooling provisions wherever 
they are subject to contact with exhaust 
gases. 

<5) Exhaust heat exchangers or muffs 
shall Incorporate no stagnant areas or 
liquid traps which would increase the 
possibility of ignition of flammable 
fluids or vapors which might be present 
In case of failure or malfunctioning of 
components carrying flammable fluids. 

(d) Exhaust heating of ventilating air. 
If an exhaust heat exchanger is used for 
heating ventilating air used by person­
nel, a secondary heat exchanger shall be 
provided between the primary exhaust 
gas heat exchanger and the ventilating 
air system, unless it is demonstrated that 
other means used preclude harmful con­
tamination of the ventilating air. 

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

5 7.470 Powerplant controls; general. 
The provisions of J 7.353 shall be ap­
plicable to all powerplant controls with 
respect to location and arrangement, and 
the provisions of S 7.737 shall be ap­
plicable to all powerplant controls with 
respect to marking. All flexible power-
plant controls shall be of an approved 
type. In addition, all powerplant con­
trols shall comply with the following: 

(a) Controls shall be so located that 
they cannot be inadvertently operated 
by personnel entering, leaving, or mak­
ing normal movements in the cockpit. 

(b> Controls shall maintain any set 
position without constant attention by 
flight personnel. They shall not creep 
due to control loads or vibration. 

(c) Controls shall have strength and 
rigidity to withstand operating loads 
without failure and without excessive 
deflection. 

5 7.471 Throttle and A. D . 1. system 
controls. (a) A separate throttle con­
trol shall be provided for each engine. 
Throttle controls shall be grouped and 
arranged to permit separate control of 
each engine and also simultaneous con­
trol of all engines in such a manner that 
proper synchronization of the power of 
all engines can be readily achieved. 

<b> Throttle controls shall afford a 
positive and immediately responsive 
means of controlling the engines. 

<c> If an antidetonant injection sys­
tem is provided, the control shall be In­
corporated in the throttle controls, ex­
cept that a separate control may be pro­
vided for the antidetonant injection 
pump. 

{ 7.472 Ignition switches. Ignition 
switches shall provide control for each 
ignition circuit on each engine. Means 
shall be provided for quickly shutting off 
all Ignition by the grouping of switches 
or by providing a master ignition control. 
If a master ignition control is provided, 
a guard shall be incorporated to prevent 
inadvertent operation of the control. 

5 7.473 Mixture controls. <ai If mix­
ture controls are provided, a separate 
control shall be provided for each engine. 
The mixture controls shall be 'grouped 
and arranged to permit separate control 
of each engine and also simultaneous 
control of all engines. 

(b> Any intermediate position of the 
mixture controls which corresponds with 
a normal operating setting shall be pro­
vided with a means of identification by 
feel and by vision. 

5 7.474 Carburetor air preheat con­
trols Separate carburetor air preheat 
controls shall be provided to regulate the 
temperature of the carburetor air for 
each engine. 

i 7.475 Supercharger controls. Su­
percharger controls shall be accessible 
to the pilots, except where a separate 
flight engineer station with a control 
panel is provided, in which case they 
shall be accessible to the flight engineer. 

5 7.476 Rotor brake controls. It shall 
be physically impossible to apply inad­
vertently the rotor brake in flight. A 
means shall be provided to warn the crew 
if the rotor brake has not been completely 
released prior to take-off. 

i 7.477 Powerplant accessories, (a) 
Engine mounted accessories shall be of a 
type approved for installation on the en­
gine involved, and shall utilize the pro­
visions made on the engine for mounting. 

<b) Items of electrical equipment sub­
ject to arcing or sparking shall be in­
stalled in such a way as to minimize the 
possibility of their Igniting flammable 
fluids or vapors which might be present. 

<c) If continued rotation of an en­
gine-driven cabin supercharger or any 
remote accessory driven by the engine 
will constitute a hazard in case malfunc­
tioning occurs, means shall be provided 
to prevent hazardous rotation of such 
accessory without interfering with the 
continued operation of the engine. (See 
also 5 7.358 (c>.> 

N O T * : Hazardous ro t a t i on may involve con­
siderat ion of mechanical damage OT sus­
ta ined a i r flows w h i c h may be dangerous 
under cer ta in condi t ions . 

S 7.478 Engine ignition systems, (a) 
Battery ignition systems shall be supple­
mented with a generator which is auto­
matically made available as an alternate 
source of electrical energy to permit con­
tinued engine operation in the event of 
the depletion of any battery. 

(b) The capacity of batteries and 
generators shall be sufficient to meet the 
simultaneous demands of the engine Ig­
nition system and the greatest demands 
of any rotorcraft electrical system com­
ponents which draw electrical energy 
from the same source. 

(1> The design of the engine ignition 
system shall take into consideration the 

condition ,of an inoperative generator 
and the condition of a completely de­
pleted battery when the generator is 
running at its normal operating speed. 

(2) If only one battery Is provided, 
the design of the engine ignition system 
shall take into consideration the condi­
tion In which the battery is completely 
depleted and the generator is operating 
at idling speed. 

(3) Portions of magneto ground wires 
for separate Ignition circuits which lie 
on the engine side of the fire wall shall 
be installed, located, or protected so as 
to minimize the possibility of simultane­
ous failure of two or more wires as a 
result of mechanical damage, electrical 
faults, etc. 

(4) Ground wires for any engine shall 
not be routed through fire zones, except 
those associated with the engine which 
the wires serve, unless those portions of 
the wires which are located to such fire 
zones are fireproof or are protected 
against the possibility ot damage by fire 
in a manner to render them fireproof. 
(See { 7.472 for ignition switches.) 

(5) Ignition circuits shall be electri­
cally independent of all other electrical 
circuits except circuits used for analyz­
ing the operation of the ignition system. 

(c) Means shall be provided to warn 
flight personnel if malfunctioning of any 
part of the electrical system is causing 
the continuous discharging of a battery 
which is necessary for engine Ignition. 
(See 5 7.472 for ignition switches.) 

P O W E R P L A N T m i P R O T E C T I O N 

i 7.480 Designated fire zones, (a) 
Designated fire zones shall comprise the 
following regions: (See also 5 7.385.) 

(1) Engine power section, 
(2) Engine accessory section, 
(3) Complete powerplant compart­

ments in which no isolation is provided 
between the engine power section and the 
engine accessory section, 

(4) Auxiliary power unit compart­
ments, and 

(5) Fuel-burning heaters and other 
combustion equipment installations as 
defined by § 7,383. 

(b) Designated fire zones shall be pro­
tected from fire by compliance with 
55 7.481 through 7.489. 

N O T E : For Category B rotorcraf t . the 
powerplant fire p ro tec t ion provisions are i n ­
tended to insure t h a t the m a i n and auxi l i a ry 
rotors and controls remain operable, t ha t 
the essential ro torcraf t s t ruc ture remains 
in tac t , and t h a t the passengers and crew are 
otherwise protected for a period of at least 
5 minu tes after the s tar t of an engine fire 
to p e r m i t a control led auto ro ta t ive l and ing . 

5 7.481 Flammable iluids. (a) No 
tanks or reservoirs which are a part of a 
system containing flammable fluids or 
gases shall be located in designated fire 
zones, except where the fluid contained, 
the design of the system, the materials 
used in the tank and its supports, the 
shutoff means, all connections, lines, and 
controls are such as to provide an equally 
high degree of safety. 

(b) Fuel tanks shall oe isolated from 
the engines by a fire wall or shroud. Not 
less than one-half inch of clear airspace 
shall be provided between any tank or 
reservoir and a fire wall or shroud lsolat-
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i n g a des ignated fire zone, unless other 
equiva lent m e a n s are used to protect 
aga ins t hea t t ransfer f r o m the fire zone 
to the f lammable fluid. 

(c) I f absorbent mater ia l s are located 
i n prox imi ty to f lammable fluid sy s t em 
components w h i c h might be subjec t to 
leakage, s u c h mater ia l s s h a l l be covered 
or t rea ted to prevent the absorpt ion of 
h a z a r d o u s quantit ies of fluids. 

5 7.482 Shutoff means, ( a ) M e a n s 
s h a l l be provided for s h u t t i n g off or 
otherwise prevent ing h a z a r d o u s q u a n t i ­
ties of fuel , oi l , de- icer , a n d o ther flam­
mable fluids f r o m flowing Into, w i t h i n , or 
t h r o u g h a n y designated fire zone spec i ­
fied i n § 7.480 ( a ) , except t h a t m e a n s 
need not be provided to shut off flow i n 
l ines forming a n in tegra l p a r t of a n 
engine. Clos ing any fuel shutoff valve 
for a n y engine s h a l l not affect more t h a n 
the selected engine. 

(1) Category A. I t s h a l l be s h o w n 
t h a t no hazardous quant i ty of f lammable 
fluid could d r a i n into a n y designated Are 
zone after s h u t t i n g off h a s been a c c o m ­
pl i shed . Clos ing the fuel shutoff va lve 
for a n y engine s h a l l not m a k e a n y of the 
fuel supply unava i lab le to the r e m a i n i n g 
engines. 

(2) Category B. I n ins ta l la t ions u s i n g 
engines of less t h a n 500 cub ic inches d i s ­
p lacement , shutoff m e a n s need not be 
provided for engine oil systems. 

(b) O p e r a t i o n of the shutoff m e a n s 
s h a l l not interfere w i t h the subsequent 
emergency operation of other equipment , 
s u c h as dec lu tch ing the engine f r o m the 
rotor drive . 

( c ) T h e shutoff m e a n s s h a l l be located 
outside of designated fire zones, unless a n 
equal ly h i g h degree of safety is o therwise 
provided (see £ 7.481). 

(d) Provis ion s h a l l be m a d e to g u a r d 
aga ins t Inadvertent operat ion of the 
shutoff means , a n d to m a k e i t possible 
for the crew to reopen the shutoff m e a n s 
in flight after it h a s once been closed. 

| i 7.483 t i n e s a n d fittings. A l l l ines 
i a n d fitt ings c a r r y i n g flammable fluids or 
' gases i n areas subject to engine fire c o n -
' dit ions s h a l l comply w i t h the provis ions 
I of p a r a g r a p h s (a) t h r o u g h (c> of t h i s ! 
| s e c t i o n I 

( a ) L i n e s a n d fittings w h i c h a r e under! 
j pressure , or w h i c h a t t a c h direct ly to thej 
j engine, or w h i c h a r e subject to re lat ive 
I mot ion between c o m p o n e / t s s h a l l be 

flexible, fire-resistant i l ines w i t h flre-J 
resistantyrfidi fittings of th fc j j ermanent ly 
a t t a c h e d / d e i a c h ^ l e ^ » r * K h e r approved, 
types. TherorflVisioriS of t h i s p a r a g r a p h , 
s h a l l not arfply to those l ines a n d flttingsi 
w h i c h f o r m a n in tegra l par t of thei 
engine. / I 

| (b) L i n e s a n d fittings w h i c h are n o t 
subject to pressure or to re lat ive motion, 
between components s h a l l be of nre-i 
re s i s tant mater ia l s . ] 

<c> V e n t a n d d r a m l ines a n d fittings: 
s h a l l be subject to the provis ions of 
p a r a g r a p h s (a) a n d <b> of th i s sect ion! 
unless a fa i lure of s u c h l ine or f i t t ing' 
w i l l not resul t in , or add to, a Are h a z a r d . 1 

{ 7.484 Fire-extinguishing systems— 
(a ) General. (1> F i r e - e x t i n g u i s h i n g 
systems s h a l l be provided to serve a l l 
designated fire zones except t h a t s u c h 

systems need not be provided on C a t e g o r y 
B ro torcraf t employ ing engines of 1,500 
cub ic inches o r less d i sp lacement . 

(2) O n mul t i eng ine ro torcra f t , the 
f i re -ext inguish ing sys tem, the quant i ty 
of ex t ingui sh ing agent, a n d the rate of 
d i scharge s h a l l be s u c h as to provide two 
adequate d ischarges . I t s h a l l be possible 
to d irect both d i scharges to a n y m a i n 
engine ins ta l l a t ion . I n d i v i d u a l "one-
shot" sys tems s h a l l be acceptable I n the 
case of a u x i l i a r y power units , f u e l - b u r n ­
ing heaters , a n d other combust ion equip­
ment . O n s ing le -engine rotorcraf t , the 
quant i ty of ex t ingui sh ing agent a n d the 
ra te of d i scharge s h a l l be s u c h as to p r o ­
vide one adequate d i s charge for the e n ­
gine c o m p a r t m e n t . 

(3) T h e fire-extinguishing sys tem for 
a powerp lant s h a l l be capable of protec t ­
ing s imul taneous ly a l l zones of the 
powerplant c o m p a r t m e n t for w h i c h p r o ­
tect ion is provided. 

(b) Fire-extinguishing agents. (1) 
E x t i n g u i s h i n g agents employed s h a l l be 
m e t h y l bromide , c a r b o n dioxide, or a n y 
other agent w h i c h h a s been s h o w n to 
provide equivalent ex t ingui sh ing act ion . 

(21 I f m e t h y l bromide, c a r b o n dioxide, 
or a n y o ther toxic ext inguish ing agent is 
employed, provis ion s h a l l be m a d e to p r e ­
vent the e n t r a n c e of h a r m f u l c o n c e n t r a ­
t ions of fluid or fluid vapors into a n y 
personne l c o m p a r t m e n t e i ther due to 
leakage d u r i n g n o r m a l operat ion of the 
ro torcraf t or as a resul t of d i s c h a r g i n g 
the Are ext inguisher on the ground or i n 
flight even though a defect m a y exist i n 
the ex t ingui sh ing sys tem. C o m p l i a n c e 
w i t h this requirement s h a l l be d e m o n ­
s t ra ted by appropr ia te tests. 

(3) I f a m e t h y l bromide sys tem is p r o ­
vided, the conta iners s h a l l be c h a r g e d 
w i t h a d r y agent a n d s h a l l be sealed by 
the fire ex t ingu i sher m a n u f a c t u r e r or 
by a n y o ther p a r t y employing a p p r o ­
pr iate r e c h a r g i n g equipment . 

(c) Extinguishing agent container 
pressure relief. E x t i n g u i s h i n g agent 
conta iners s h a l l be provided w i t h a p r e s ­
sure rel ief to prevent burs t ing of the 
conta iner due to excessive i n t e r n a l p r e s ­
sures . T h e fol lowing provis ions s h a l l 
app ly : 

(1) T h e d i scharge l i n e f r o m the r e ­
l ief connect ion s h a l l t e rminate outside 
the rotorcraf t in a locat ion convenient 
for inspect ion on the ground. 

(2) A n ind ica tor s h a l l be provided a t 
the d i scharge end of the l ine to provide 
a v i sua l ind i ca t ion w h e n the conta iner 
h a s d i scharged . 

(d) Extinguishing agent container 
compartment temperature. U n d e r a l l 
condit ions i n w h i c h the rotorcraf t is i n ­
tended for operat ion, the t emperature 
range of the ext inguish ing agent c o n ­
ta iners s h a l l be m a i n t a i n e d to as sure 
t h a t the pressure i n the conta iners c a n 
n e i t h e r f a l l below the m i n i m u m neces ­
sary to provide a n adequate ra te of ex­
t ingu i sh ing agent d i scharge nor rise 
above a safe l imi t so t h a t the s y s t e m 
wi l l not be p r e m a t u r e l y d i scharged . 

(e) Fire-extinguishing system mate­
rials. M a t e r i a l s i n the A r e - e x t i n g u i s h i n g 
sys tem s h a l l not react c h e m i c a l l y w i t h 
the ext inguish ing agent so as to c o n s t i ­
tute a h a z a r d . A l l components of the 
f ire -ext inguishing sys tems located i n 

engine c o m p a r t m e n t s s h a l l be c o n ­
s truc ted of fireproof m a t e r i a l s . 

9 7.485 F i r e - d e f e c t o r systems. Q u i c k -
a c t i n g fire detectors of a n approved type 
s h a l l be provided I n a l l des ignated A r e 
zones, except on Category B rotorcraf t 
employ ing engines of 900 cubic inches or 
less d isp lacement . T h e fire detectors 
s h a l l be sufficient i n n u m b e r a n d locat ion 
to as sure p r o m p t detect ion of fire i n 
s u c h zones. F i r e detectors s h a l l comply 
w i t h the fol lowing provis ions: 

( a ) F i r e detectors s h a l l be cons truc ted 
a n d ins ta l l ed to as sure the i r abi l i ty to 
resist wi thout fa i lure a l l v ibrat ion , i n e r ­
t ia , a n d other loads to w h i c h they would 
be subjected in operat ion . 

(b) F i r e detectors s h a l l be unaffected 
by exposure to oil , water , or other fluids 
or fumes w h i c h m i g h t be present . 

( c ) M e a n s s h a l l be provided to p e r m i t 
the crew to c h e c k in flight the f u n c t i o n ­
ing of the e lec tr ica l c i r c u i t assoc iated 
w i t h the flre-detector sy s t em. 

(d ) W i r i n g a n d other components of 
the f lre-detector sys tems w h i c h are l o ­
c a t e d i n engine c o m p a r t m e n t s s h a l l be 
of f i re -res i s tant construct ion . 

(e) Detec tor sy s t em components for 
a n y Are zone s h a l l not pass through other 
fire zones, un less they are protected 
aga ins t the possibil ity of false w a r n i n g s 
resu l t ing from fires i n zones t h r o u g h 
w h i c h they pass. T h i s requirement s h a l l 
not be appl icable w i t h respect to zones 
w h i c h a r e s imul taneous ly protected by 
the s a m e detector a n d ext inguish ing 
sys tems. 

{ 7.486 Fire walls. E n g i n e s s h a l l be 
Isolated from personne l c o m p a r t m e n t s 
by m e a n s of fire wal l s , shrouds , or other 
equivalent m e a n s . T h e y s h a l l be s i m i ­
l a r l y isolated f r o m the s tructure , c o n ­
trols , rotor m e c h a n i s m , a n d other p a r t s 
e s sent ia l to contro l led flight a n d land ing 
of the rotorcraft , unless s u c h p a r t s a r e 
protected i n a c c o r d a n c e w i t h t h e prov i ­
s ions of } 7.384. A l l a u x i l i a r y power 
uni t s , f u e l - b u r n i n g heaters , a n d other 
combust ion equipment w h i c h are I n ­
tended for operat ion i n fl ight s h a l l be 
Isolated f r o m the r e m a i n d e r of the rotor­
c r a f t by m e a n s of Are wal ls , shrouds , or 
other equivalent m e a n s . I n comply ing 
w i t h the provis ions of th i s sect ion, a c ­
count s h a l l be t a k e n of the probable p a t h 
of a fire as affected by the a i r flow I n 
n o r m a l flight a n d I n autorotat ion . T h e 
following s h a l l a p p l y : 

(a ) F i r e w a l l s a n d shrouds s h a l l be 
cons truc ted i n s u c h a m a n n e r t h a t no 
h a z a r d o u s quant i ty of a i r , fluids, or 
flame c a n pass f r o m the engine c o m p a r t ­
m e n t to other port ions of the ro torcraf t . 

(b) A l l openings i n the fire w a l l or 
s h r o u d s h a l l be sealed w i t h close-f i t t ing 
fireproof grommets . bushings , or fire­
w a l l fittings. 

(c) F i r e wal l s a n d shrouds s h a l l be 
constructed of fireproof m a t e r i a l a n d 
s h a l l be protected aga ins t corros ion. 

S 7.487 Cowling, ( a ) C o w l i n g or e n -
engine c o m p a r t m e n t covering s h a l l be 
constructed a n d supported so as to m a k e 
i t capable of res is t ing a l l v ibra t ion , i n ­
ert ia , a n d a i r loads to w h i c h It would be 
subjected I n operat ion . 
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<b) C o w l i n g s h a l l h a v e dra inage a n d 

vent i la t ion provis ions as prescr ibed i n 
9 7.489. 

(c) O n rotorcraf t equipped w i t h a d i a ­
p h r a g m comply ing w i t h } 7.488, the p a r t s 
of the accessory sect ion cowling w h i c h 
m i g h t be subjec t to flame i n the event 
of a flre in the engine power sect ion of 
the powerplant s h a l l be cons truc ted of 
fireproof m a t e r i a l a n d s h a l l comply w i t h 
the provis ions of 5 7.486. 

(d) T h o s e port ions of the cowling or 
engine c o m p a r t m e n t cover ing w h i c h 
would be subjected to h i g h t emperatures 
due to the i r prox imi ty to e x h a u s t sys tem 
p a r t s or e x h a u s t gas impingement s h a l l 
be cons tructed of fireproof m a t e r i a l . 

(e) Category A : T h e rotorcraf t s h a l l 
be so designed a n d constructed tha t fire 
or ig inat ing i n a n y fire zone cannot enter , 
e i ther t h r o u g h openings or by b u r n i n g 
t h r o u g h e x t e r n a l s k i n , into a n y other 
zone or region w h e r e s u c h fire would 
create addi t iona l h a z a r d s . I f U - r o t o r ­
c r a f t is provided w i t h a re tractable l a n d ­
i n g gear, this provis ion s h a l l app ly w i t h 
the l and ing gear re trac ted . F i r e p r o o f 
m a t e r i a l s s h a l l be used for a l l s k i n a r e a s 
w h i c h m i g h t be subjected to f lame i n the 
event of a fire or ig inat ing i n the engine 
power or accessory sections. 

i 7.488 Category A; engine accessory 
section diaphragm. U n l e s s equivalent 
protect ion c a n be s h o w n by other means , 
a d i a p h r a g m s h a l l be provided on a i r -
cooled engines to Isolate the engine 
power sect ion a n d a l l port ions of the 
exhaus t sys tem from the engine acces ­
sory c o m p a r t m e n t . T h i s d i a p h r a g m 
s h a l l comply w i t h the provis ions of 
9 7.486. 

9 7.489 Drainage and ventilation of 
flre zones. <a> Complete dra inage of 
a l l port ions of des ignated fire zones s h a l l 
be provided to m i n i m i z e the h a z a r d s r e ­
su l t ing from fa i lure or mal funct ion ing 
of components conta in ing f lammable 
fluids. T h e dra inage provis ions s h a l l be 
effective under condit ions expected to 
p r e v a i l w h e n dra inage is needed a n d 
s h a l l be so a r r a n g e d t h a t the d i scharged 
fluid w i l l not cause a n addi t ional fire 
h a z a r d . 

<b> A l l des ignated flre zones s h a l l be 
vent i lated to prevent the a c c u m u l a t i o n 
of flammable vapors . V e n t i l a t i o n open­
ings s h a l l not be placed i n locat ions 
w h i c h would permi t the entrance of 
flammable fluids, vapors, or flame f r o m 
other zones. T h e vent i lat ion provis ions 
s h a l l be so a r r a n g e d tha t the d i scharged 
vapors w i l l not cause a n addi t iona l flre 
h a z a r d . 

i c ) Category A : E x c e p t w i t h respect 
to the engine power section of the power-
p lant compartment , provis ion s h a l l be 
made to p e r m i t the crew to shut off 
sources of forced vent i lat ion i n a n y flre 
zone, unless the a m o u n t of ex t ingu i sh ­
ing agent a n d rate of d ischarge are based 
on m a x i m u m a i r flow through the zone. 

SUBPART F—EQUIPMENT 
G E N E R A L 

8 7.600 Scope. T h e required basic 
equipment as prescribed in this subpar t 
is the m i n i m u m w h i c h s h a l l be ins ta l led 
in the rotorcraf t for cert i f icat ion. S u c h 
addi t ional equipment as is necessary for 

a specific type of operat ion is prescr ibed 
in the operat ing rules of the regulat ions 
i n th i s subchapter . 

5 7.601 F u n c t i o n a l a n d installational 
requirements. E a c h i t em of equipment 
ins ta l l ed i n a ro torcra f t s h a l l be: 

( a l O f a type a n d design a p p r o p r i a t e 
to per form its intended f u n c t i o n ; 

(b) L a b e l e d as to its ident i f icat ion, 
funct ion , or operat iona l l imi ta t ions , or 
a n y combinat ion of these, w h i c h e v e r is 
appl i cab le ; 

(c) I n s t a l l e d in accordance w i t h s p e c i ­
fied l imi tat ions of the equipment; a n d 

(d ) D e m o n s t r a t e d to funct ion p r o p ­
er ly i n the rotorcraf t . 

5 7,602 Required basic equipment. 
T h e equ ipment l isted i n 54 7.603 through 
7.605 s h a l l be the required bas ic equip­
ment . (See 5 7.600.) 

3 7.603 Flight and navigational i n ­
s truments . (See 9 7.612 for ins ta l la t ion 
requirements . ) 

( a ) A i r - s p e e d Ind ica t ing sys tem. 
(b) A l t imeter ( sens i t ive ) . 
( c ) C l o c k ( sweep-second) . 
(d) F r e e - a i r t emperature indicator . 
(e) G y r o s c o p i c bank a n d p i t c h i n d i c a ­

tor ( n o n - t u m b l i n g t y p e ) . 
(f) G y r o s c o p i c r a t e - o f - t u r n Ind ica tor 

( w i t h b a n k i n d i c a t o r ) . 
(g) G y r o s c o p i c d irect ion Indicator . 
( h ) M a g n e t i c d irect ion indicator . 
(1) R a t e - o f - c l i m b ind ica tor (ver t i ca l 

s p e e d ) . 

9 7.604 Powerplant instruments. (See 
9 7.613 for Ins ta l la t ion requirements . ) 

( a ) C a r b u r e t o r a i r t emperature i n d i ­
ca tor for e a c h engine. 

<b) C y l i n d e r h e a d t empera ture i n d i ­
ca tor for each a ir -coo led engine, o r cool ­
a n t t empera ture ind ica tor for e a c h 
l iquid-cooled engine. 

( O Category A ; A n ind iv idua l fue l 
pressure indicator for e a c h engine a n d 
e i ther a n independent warr "-.g device for 
each engine or a m a s t e r w a r n i n g device 
for a l l engines w i t h m e a n s for i solat ing 
the ind iv idua l w a r n i n g c i r c u i t f rom the 
master w a r n i n g device. 

(d) Category B : A n i n d i v i d u a l fue l 
pressure ind ica tor for e a c h engine. 

(e) F u e l quant i ty ind ica tor for e a c h 
fuel t a n k . (See 9 7.437.) 

( f ) L o w fuel w a r n i n g device for e a c h 
t a n k if a m u l t i - t a n k sys tem is employed. 
(See i 7.416.) 

<g) M a n i f o l d pressure ind ica tor for 
e a c h engine, if a l t i tude engines a r e used. 

( h ) Category A : A n ind iv idua l o i l 
pressure ind ica tor for e a c h engine a n d 
e i ther a n Independent w a r n i n g device 
for e a c h engine or a m a s t e r w a r n i n g de­
vice for a l l engines w i t h m e a n s for i so la t ­
ing the i n d i v i d u a l w a r n i n g c i r c u i t f r o m 
the m a s t e r w a r n i n g device. 

( i) C a t e g o r y B : A n ind iv idua l o i l 
pressure Ind ica tor for e a c h engine. 

(J) O i l pressure w a r n i n g device for 
each pres sure - lubr i ca ted gear box to i n ­
dicate w h e n the oi l pressure falls below 
a safe va lue . 

(k) O i l quant i ty indicator for e a c h 
oi l t a n k a n d e a c h rotor drive gear box, 
i f l u b r i c a n t is se l f - conta ined . (See 
5 7.613 ( d ) . ) 

(1) O i l t e m p e r a t u r e indicator for e a c h 
engine. 

( m ) O i l t e m p e r a t u r e w a r n i n g device 
to ind ica te w h e n the oi l t emperature i n 
a n y rotor dr ive gear box exceeds a safe 
va lue . 

( n ) T a c h o m e t e r for e a c h engine. 
( T h e s e tachometers m a y be combined 
in a single i n s t r u m e n t w i t h t h a t required 
by p a r a g r a p h (o) of th i s sect ion, except 
t h a t s u c h a n i n s t r u m e n t s h a l l indicate 
rotor r p m d u r i n g autorotat ion . ) 

(o> T a c h o m e t e r ( s ) to Indicate rotor 
r p m of the m a i n r o t o r ( s ) , or for e a c h 
m a i n rotor, the speed of w h i c h c a n v a r y 
apprec iab ly w i t h respect to another m a i n 
rotor. 

(p ) Category A : F l r e w a r n i n g i n d i ­
ca tors . (See 9 7.485.) 

(q) Category B : F i r e w a r n i n g i n d i ­
cators w h e n flre detect ion is required. 
(See 5 7.485.) 

9 7.605 Miscellaneous e Q u i p m e n t. 
T h e r e s h a l l be ins ta l l ed : 

( a ) Approved seats for a l l occupants . 
(See ! 7.355.) 

(b> Approved I n d i v i d u a l safety belts 
for a l l occupants . (See 3 7.643.) 

(c) M a s t e r s w i t c h a r r a n g e m e n t for 
e l ec t r i ca l c i r c u i t s o ther t h a n ignit ion. 
(See } 7.622 ( O . ) 

(d) S o u r c e ( s ) of e l ec tr i ca l energy. 
(See 3 7.620.) 

(e) E l e c t r i c a l protect ive devices. (See 
3 7.624.) 

(f) H a n d fire ext inguishers . (See 
35 7.380 ( a ) a n d 7.381 (e) a n d ( f ) . ) 

(g> W i n d s h i e l d w i p e r or equiva lent 
for e a c h pilot s tat ion. (See 9 7.351 ( b ) . ) 

<h) R a d i o c o m m u n i c a t i o n sys t em 
( t w o - w a y ) . 

( i ) I g n i t i o n s w i t c h for e a c h a n d a l l 
engines. (See 9 7.472.) 

9 7.606 Equipment, systems, and in­
stallations—(a) Functioning and reli­
ability. A l l equipment , systems, a n d i n ­
s ta l lat ions , the funct ioning of w h i c h is 
necessary i n showing compl iance w i t h 
the regulat ions i n th i s subchapter , s h a l l 
be designed a n d ins ta l led to i n s u r e t h a t 
they wi l l per form the ir intended f u n c ­
t ions re l iably under a l l reasonably fore­
seeable operat ing condit ions . 

(b) Hazards. A l l equipment , systems, 
a n d ins ta l la t ions s h a l l be designed to 
safeguard aga ins t h a z a r d s to the r o t o r ­
c r a f t i n the event of t h e i r m a l f u n c t i o n i n g 
o r fa i lure . 

( c ) Category A: power supply. W h e r e 
a n Ins ta l la t ion , the funct ion ing of w h i c h 
i s necessary in showing compl iance wi th 
the regulat ions i n th i s subchapter , r e ­
quires a power supply , s u c h i n s t a l l a t i o n 
s h a l l be cons idered a n essent ia l load on 
the power supply , a n d the power sources 
a n d the sys tem s h a l l be capable of s u p ­
p ly ing the fol lowing power loads i n prob­
able opera t ing combinat ions a n d for 
probable d u r a t i o n s : 

(1) A l l loads connected to the sys tem 
w i t h the s y s t e m func t ion ing n o r m a l l y . 

(2) A l l essent ia l loads after fa i lure of 
any one pr ime mover, power converter , 
or energy storage device. 

(3) A l l essentia] loads af ter fa i lure of 
a n y one engine on two- or three -eng ine 
rotorcraf t , or after fa i lure of a n y two 
engines on rotorcraf t w i t h four or m o r e 
engines. 

(4) I n de termin ing the probable 
operat ing combinat ions a n d durat ions of 
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essential loads lor the partial power fail­
ure conditions prescribed in subpara­
graphs (2) and (3) ol this paragraph, it 
shall be permissible to assume that the 
power loads are reduced in accordance 
with a monitoring procedure which is 
consistent with safety in the types of 
operations authorized. If a particular 
load is not required to maintain con­
trolled flight, it need not be considered 
for the two-engine-Inoperative condition 
on rotoreraft with four or more engines 
as prescribed in subparagraph (3) of this 
paragraph. 

I H S T R T J U E X T S ; I N S T A L L A T I O N 

{7.610 General. The provisions of 
ii 7.611 through 7.613 shall apply to the 
installation of instruments in rotoreraft. 

N O T S . I t may be necessary t o dupl icate cer­
t a in Ins t ruments a t two or more crew sta­
t ions to meet t he i n s t r u m e n t v i s i b i l i t y re­
qui rement* prescribed i n 17.411, o r w&ea' 
requi red by t he operat ing rules of the regu­
la t ions I n t h i s subchapter for r e l i a b i l i t y or 
cross check purposes i n par t icu la r types of 
operations. I n t h i s case Independent operat­
i n g systems are requi red i n accordance w i t h 
the provisions of ) 7.613 ( f ) . 

i 7.611 Arrangement and visibility of 
instrument installations, (a) Plight, 
navigation, and powerplant instruments 
for use by each pilot shall be plainly visi­
ble to him from his station with the 
minimum practicable deviation from his 
normal position and line of vision when 
he is looking out and forward along the 
flight path. 

<b> The required instruments consist­
ing of the air-speed indicator, gyroscopic 
direction indicator, gyroscopic bank and 
pitch indicator, gyroscopic turn and 
bank Indicator, altimeter, rate-of-climb 
indicator, rotor tachometers), and 
manifold pressure indicator, shall be 
grouped and shall be centered as nearly 
as practicable about the vertical plane 
of the pilot's forward vision. Additional 
instruments considered of prime impor­
tance to the safe operation of the rotor-
craft shall be included in the grouping. 

<c> All other required powerplant in­
struments shall be closely grouped on the 
instrument panel. 

(d) Identical powerplant instruments 
for the several engines shall be located 
to prevent any misleading impression as 
to the engines to which they relate. 

(e) Powerplant instruments vital to 
the sate operation of the rotoreraft shall 
be plainly visible to the appropriate crew 
members. 

<f> The vibration characteristics of 
the instrument panel shall be such as not 
to impair seriously the accuracy of the 
instruments or to damage them. 

} 7.612 Fligfit and navigational in­
struments—(a) Air-speed indicating sys­
tems. (1) Air-speed indicating instru­
ments shall be calibrated to indicate true 
air speed at sea level in the standard 
atmosphere with a minimum practicable 
instrument calibration error when the 
corresponding pitot and static pressures 
are applied to the Instrument. 

(2) The air-speed indicating system 
shall be calibrated to determine the sys­
tem error; i. e„ the relation between IAS 
and CAS. This calibration shall be de-

terminefl over an appropriate range of 
speeds/ 

(1) in flight for the flight conditions 
of climb, level flight, an autorotation; 
and, | 

<ii)j In ground effect during the ac­
celerated take-off run. 

(3)̂ ' The air-speed error of the instal­
lation, including the air-speed Indicator 
instrument calibration error, shall not 
exceed 3 percent or 5 mph, whichever is 
greater: 

(!) Throughout the speed range in 
level flight at forward speeds of 10 mph 
or over, and 

(ii) Through the speed range in climb _ 
of 10 mph below the take-off climb-out-f 
safety speed (see i 7.114 <tt)> to 10 mph^ 
âbove the best rate-of-climb speed. V v-' 

\5/-41 The air-speed indicating system 
shall be arranged Insofar as practicable 

yto preclude malfunctioning or serious 
error due to the entry of moisture, dirt, 
or other substances. 
it) HI) The air-speed indicating system 

all be provided with a heated pitot tube 
or equivalent means of preventing mal­
functioning due to icing. 

(b) Static air vent and pressure al­
timeter systems. (1) All instruments 
provided with static air case connections 
shall be vented to the outside atmosphere 
through an appropriate piping system. 

<Z> The vent(s) shall be so located on 
the rotoreraft that Its orifices will be 
least affected by air flow variation, mois­
ture, or other foreign matter. 

(3) The installation shall be such that 
the system will be airtight, except for 
the vent into the atmosphere. 

(4) Pressure altimeters shall be of an 
approved type and shall be calibrated to 
indicate pressure altitude in standard at­
mosphere with a minimum practicable 
instrument calibration error when the 
corresponding static pressures are ap­
plied to the instrument, 

(5) The design and Installation of the 
altimeter system shall be such that the 
error in Indicated pressure altitude at 
sea level in standard atmosphere, ex­
cluding instrument calibration error, 
does not result in a reading more than 
30 feet high nor more than 30 feet low in 
the level flight speed range 0 mph to 
0.9 VH. 

(c) Magnetic direction indicator. (1) 
The magnetic direction Indicator shall be 
installed so that its accuracy will not be 
excessively affected by the rotorcraft's 
vibration or magnetic fields of a per­
manent or transient nature. 

(2) After the magnetic direction indi­
cator has been compensated, the calibra­
tion shall be such that the deviation in 
level flight does not exceed ±10° on any 
heading. 

13 > A calibration placard shall be pro­
vided as specified in 5 7.733. 

id) ûtomottc pilot system. If an 
automatic pilot system is installed, it 
shall be of an approved type, and the 
following shall be applicable: 

(1) The system shall be so designed 
that the automatic pilot can either: 

(1) Be quickly and positively disen­
gaged by the human pilots to prevent it 
from interfering with their control of 
the rotoreraft, or 

(li) Be sufficiently overpowered by one 
human pilot to enable him to control the 
rotoreraft. 

(!) A means shall be provided to indi­
cate readily to the pilot the alignment 
of the actuating device in relation to the 
control system which It operates, except 
when automatic synchronization is pro­
vided. 

(3) The manually operated control (s > 
for the system's operation shall be read­
ily accessible to the pilots. 

(4) The automatic pilot system shall 
be of such design and so adjusted that, 
within the range of adjustment available 
to the human pilot, it cannot produce 
ĥazardous loads on the rotoreraft or 
create hazardous deviations in the flight 
path under any conditions of flight ap­
propriate to its use either during normal 
operation or in the event of malfunction­
ing, assuming that corrective action is 
Initiated within a reasonable period of 
time. 

(e) Category A; instruments utilizing 
a power supply. Each required flight 
instrument utilizing a power supply shall 
be provided with two independent sources 
of power, a means of selecting either 
power source, and a means of indicat­
ing the adequacy of the power being 
supplied to the instrument. The in­
stallation and power supply system shall 
be such that failure of any flight in­
strument connected to one source, or of 
the energy supply from one source, or 
a fault in any part of the power distri­
bution system, will not interfere with 
the proper supply of energy from the 
other source. (See also 55 7.606, 7.620. 
and 7.654.) 

(f) Duplicate instrument systems. If 
duplicate flight instruments are required 
by the operating regulations in this sub-
Chapter (see note under 5 7.810), the 
operating system for a duplicate instru­
ment shall be completely independent of 
the operating system for the duplicated 
instrument. Additional instruments _ 
shall not be connected to the first pitot j 
system. If additional instruments' are 
connected to the other system, provision 
shall be made to disconnect or isolate 
in flight such additional instruments. 

i 7.613 Foteerptanf instruments— 
(a> Instrument lines. (1) Powerplant 
instrument lines carrying flammable 
fluids or gases under pressure shall be 
provided with restricted orifices or equiv­
alent safety devices at the source of the 
pressure to prevent the escape of exces­
sive fluid or gas in case of line failure. 

(2) The provisions of §5 7.432 and 
7.433 shall be made applicable to power-
plant instrument lines. 

<b> Fuel Quantity indicator. Means 
shall be provided to indicate to the flight 
crew the quantity in gallons or equivalent 
units of usable fuel in each tank during 
flight. The following shall apply: 

(1) Tanks, the outlets and air spaces 
of which are interconnected, shall be con­
sidered as one tank for the purpose of 
providing separate indicators. 

(2) Exposed sight gauges shall be pro­
tected against damage. 

(3) Fuel quantity indicators shall be 
calibrated to read zero during level flight 
when the quantity of fuel remaining in 
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the t a n k is equal to the unusab le fuel 
supply as defined by 5 7.416. (See 
} 7.736.) 

<c) Fuel flowmeter system. W h e n a 
flowmeter sys tem is ins ta l l ed , the m e t e r ­
ing component s h a l l Inc lude a m e a n s for 
by -pass ing the fuel supply i n the event 
t h a t m a l f u n c t i o n i n g of the meter ing 
component results I n a severe res tr ic t ion 
to fuel flow, 

(d) Oil quantity indicator. A s t i ck 
gauge or other equivalent m e a n s s h a l l 
be provided to indicate the quant i ty of oi l 
i n e a c h t a n k a n d i n e a c h t r a n s m i s s i o n 
g e a r b o x . (See S 7.735.) 

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

} 7.620 General. T h e provis ions of 
58 7.621 t h r o u g h 7.626 s h a l l apply to a l l 
e l ec tr ica l sys tems a n d equipment (see 
also 5 7.606). 

f 7.621 Electrical system capacity. 
T h e required generat ing capac i ty a n d 
the n u m b e r a n d type of power sources 
s h a l l be de termined by a n e l ec t r i ca l load 
a n a l y s i s a n d s h a l l comply w i t h 8 7.806. 

8 7.622 Generating system, ( a ) T h e 
generat ing sys t em s h a l l be considered 
to Include e lec tr ica l power sources, m a i n 
power busses, t r a n s m i s s i o n cables , a n d 
associated control , regulat ion , a n d p r o ­
tective devices. 

(b) T h e generat ing system s h a l l be so 
designed t h a t the power sources funct ion 
proper ly both w h e n connected in c o m ­
binat ion and independent ly , a n d the f a i l ­
u r e or m a l f u n c t i o n i n g of a n y power 
source c a n n o t create a h a z a r d or i m p a i r 
the abi l i ty of the r e m a i n i n g sources to 
supply essent ial loads. 

<c) M e a n s accessible I n flight to a p ­
propr ia te crew m e m b e r s s h a l l be p r o -
vided^for the I n d i v i d u a l a n d • collective 
d i sconnect ion of e lec tr ica l power sources 
f rom the m a m bus. 

i d ) M e a n s s h a l l be provided to i n d i ­
cate to appropr ia te crew members those 
generat ing sys tem quant i t ies w h i c h a r e 
essent ia l for the safe operat ion of the 
system. 

N O T E ; The voltage and cur ren t suppl ied 
by each generator are quan t i t i e s considered 
essential. 

8 7.623 Distribution system, (a ) T h e 
d is tr ibut ion sys tem s h a l l be cons idered to 
inc lude a l l d i s tr ibut ion busses, the ir a s ­
sociated feeders, a n d contro l a n d protec ­
t ive devices. 

(b) Category A : I n d i v i d u a l d i s t r i b u ­
t ion systems s h a l l be designed to insure 
t h a t essent ia l load c i rcu i t s c a n be s u p ­
plied i n the event of reasonably probable 
faults or open c ircui t s . 

<c) W h e r e two independent sources of 
e l ec tr ica l power for p a r t i c u l a r equ ipment 
or sys tems a r e required by the r e g u l a ­
tions i n this subchapter , the ir e lec tr ica l 
energy supply s h a U be assured . 

N O T E : Various means may be used t o as­
sure a supply, such as duplicate electr ical 
equipment , throw-over swi tch ing , and m u l t i ­
channel or loop c i rcui ts separately rou ted . 

8 7.624 Electrical protection. (a ) 
A u t o m a t i c protect ive devices s h a l l be 
provided to m i n i m i z e distress to the e lec­
t r i c a l sys tem a n d h a z a r d to the rotor­
cra f t in the event of w i r i n g faul t s or 

serious m a l f u n c t i o n i n g of the sys tem or 
connected equipment . 

(b) C a t e g o r y A : I n the genera t ing 
sys tem, m e a n s s h a l l be provided to a u t o ­
m a t i c a l l y de-energize a n d disconnect 
f r o m the m a m bus a n y power source 
w h i c h develops h a z a r d o u s overvoltage. 

<c) A l l resettable type c i r c u i t protec ­
tive devices s h a l l be so designed t h a t , 
w h e n a n overload or c i r c u i t fau l t exists , 
they w i l l open the c i r c u i t i rrespect ive of 
the posi t ion of the operat ing contro l . 

(d) Protect ive devices or the i r c o n ­
tro ls used in essent ial load c i rcu i t s s h a l l 
be accessible for resett ing in flight. 

(e) C i r c u i t s for essent ia l loads s h a l l 
h a v e i n d i v i d u a l c i r c u i t protect ion. 

N O T E : Th i s provis ion does n o t necessarily 
require i n d i v i d u a l pro tec t ion (or each c i r c u i t 
I n an essential load system; e. g . each posi­
t i o n l i g h t in the system. 

( f ) I f fuses are used, there s h a l l be 
provided spare fuses for use i n flight 
equal to a t least 50 percent of the n u m ­
ber of fuses of e a c h r a t i n g required for 
complete c i rcu i t protect ion. 

5 7.625 E l e c t r i c a l equipment and i n ­
s ta l la t ion . <a) I n showing compl iance 
w i t h 8 7.606 (a ) a n d <b) w i t h respect to 
the e lec tr ica l sys tem, equipment , a n d I n ­
s ta l la t ion , cons iderat ion s h a l l be g iven to 
c r i t i c a l e n v i r o n m e n t a l condit ions. 

Nora : Cr i t i ca l env i ronmenta l condi t ions 
may include temperature, pressure, h u m i d i t y , 
v e n t i l a t i o n , posi t ion, acceleration, v ib r a t i on , 
and presence of de t r imen ta l substances. 

(b) A l l e l ec tr ica l equipment, controls , 
a n d w i r i n g s h a l l be so ins ta l led t h a t oper­
at ion of any one un i t or sys tem of un i t s 
wi l l not affect adversely the s imul taneous 
operat ion of any other e l ec tr i ca l un i t or 
sys tem of un i t s essent ial to the safe oper­
at ion of the rotorcraft . 

<c) C a b l e s s h a l l be grouped, routed, 
a n d spaced so t h a t damage to essent ia l 
c i rcu i t s wi l l be m i n i m i z e d in the event of 
faul t s in heavy c u r r e n t - c a r r y i n g cables 

j (d) B a t t e r i e s a n d the i r^ ins ta l l a t ions 
s h a l l providrf^jir ventUetti^h, d r a i n a g e of 
fluids, vent ing ^TEtttesrSIta protect ion 

j of other panfs of the rojfcrcraft f r o m c o r -
' roslve battery fluids. — J 

8 7.t"26 Electrical system fire and 
smoke protection. T h e des ign a n d i n ­
s ta l la t ion of a l l components of the 
e lec tr ica l sy s t em s h a l l comply w i t h the 
pert inent A r e a n d smoke protect ion p r o ­
vis ions of 88 7.358 (c) a n d 7.385. A l l 
e lectr ica l cables, t e r m i n a l s , a n d equip­
m e n t w h i c h are necessary i n emergency 
procedures a n d w h i c h a r e located to 
des ignated fire zones s h a l l be flre-
res l s tant . 

L I G H T S 

8 7.630 Instrument lights. ( a ) I n ­
s t r u m e n t l ights s h a l l provide sufficient 
i l l u m i n a t i o n to m a k e a l l I n s t r u m e n t s , 
switches, etc., eas i ly readable . 

(b) I n s t r u m e n t l ights s h a l l be so i n ­
stal led t h a t their d irect r a y s are shie lded 
from the pilot's eyes a n d so t h a t no ob­
jec t ionable reflections a r e visible to h i m . 

8 7.631 L a n d i n g lights, (a ) W h e n 
land ing or hover ing l ights are required, 
they s h a l l be of a n approved type. 

<b) L a n d i n g l ights s h a l l be ins ta l l ed 
so t h a t there Is no object ionable glare 

vis ible to the pi lot a n d so t h a t the pilot 
is not adverse ly affected by h a l a t i o n . 

(c ) L a n d i n g l ights s h a l l be ins ta l l ed I n 
a locat ion where they provide the neces ­
s a r y i l l u m i n a t i o n for n i g h t operat ion I n ­
c l u d i n g h o v e r i n g a n d l a n d i n g . 

(d ) A s w i t c h for e a c h l ight s h a l l be 
provided, except t h a t w h e r e mul t ip l e 
l ights a r e ins ta l l ed at one locat ion a 
single s w i t c h for the mul t ip l e l ights s h a l l 
be acceptable . 

8 7.632 Pos i t ion light system installa­
tion—(a) General. I n add i t ion to th i s 
sect ion, the provis ions of 85 7.633 through 
7.635 s h a l l be appl icable to the pos i t ion 
l ight sy s t em as a whole . T h e posit ion 
l i gh t sys tem s h a l l Inc lude the i tems spec ­
ified in p a r a g r a p h s (b) t h r o u g h o f 
th i s sect ion. (d) 

(b) Forward position lights. F o r w a r d 
pos i t ion l ights s h a l l cons is t of a r e d a n d 
a green l ight spaced la tera l ly as f a r a p a r t 
as prac t i cab le a n d ins ta l l ed f o r w a r d on 
the ro torcraf t I n s u c h a locat ion t h a t , 
w i t h the ro torcraf t in n o r m a l f lying pos i ­
t ion , the red l ight is d isp layed on the left 
s ide a n d the green l ight is d i sp layed on 
the r i g h t side. T h e i n d i v i d u a l l ights 
s h a l l be of an approved type. 
- ( c ) Rear position lights. R e a r post- / 
t ion l ights shall cons is t of a r e d a n d a 
whi te l ight moufiteehon the ro torcra f t as 
far a f t as prac t i cab le anjQ located in close 
p r o x i m i t y to e a c h other. I n d i v i d u a l , 

U i g h t s s h a l l be of an .approved type-
r — I d ) Fuselage lights. F u s e l a g e l i g h t s ] 
{shal l cons is t of two w h i t e l ights ins ta l l ed 
a p p r o x i m a t e l y In the s a m e v e r t i c a l p lane ] 
fes the f o r w a r d pos i t ion l ights . O n e of 
these l ights s h a l l be mounted on the top '• 
iof the fuselage, the o ther on the bot tom. , 
"The ind iv idua l l ights s h a l l be A a n 
a p p r o v e d type. /1 i 
j (e ) Flasher. A posit ion flight; flasher j 
;of an approved type s h a y be insta l led , 
. a n d s h a l l copfbly w i t h s u b p a r a g r a p h s (1) i 
t h r o u g h la/orWhis/parAgitflh. 

(1) Thd flaihtnt frequency s h a l l no t • 
| be less t o a n I B aner not m o r e t h a n 85 
j flashes pefraamfrte. 
f (2) Tfes^iequence of posit ion l ights i 

• s h a l l oonform to e i ther one of the j 
fo l lowing; 

! ( i ) T h e f o r w a r d posit ion l ights a n d J 
• fuselage l ights flashing s imul taneous ly at ' 
' the r a t e specified in s u b p a r a g r a p h (1) ( 
[ of this p a r a g r a p h , w i t h t h a r e a r red pos i - , 
• t ion l i gh t flashkig s imul taneous ly w i t h , 
' one flash o f the J f j r w a r d posit ion a n d 
: fuselage l ights f n d the r e a r whi te posi-
I t iun l ight flashing s imul taneous ly w i t h ' 
; the n e x t flastyof the f o r w a r d positton | 

; a n d fuselage l ights , or i 
j ( i i ) T h e f o r w a r d posit ion l ights a n d 
1 fuselage l ights flashing a l t ernate ly a t 
'• the ra te specified in s u b p a r a g r a p h (1) • 
of th i s p a r a g r a p h , w i t h the r e a r whi te 

: l ight f lash ing s imul taneous ly w i t h the , 
\ f o r w a r d pos i t ion l ights a n d the r e a r red • 
: l ight flashing s imul taneous ly w i t h the • 
! fuselage l ights . I 
', 13) A swi tch s h a l l be provided in the < 
; s y s t em to d i sconnect the flasher f r o m j 
j t h e c i r c u i t so t h a t cont inuous l ight c a n | 
jbe suppl ied by the f o r w a r d posit ion/ 
f l ights a n d the r e a r white posi t ion l ight 
[y£ith the r e m a i n i n g l ights de-energizedj 

-(f) Light c c u e r j and color filters. 
L i g h t covers or color filters used s h a l l be 
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of f lame-res i s tant m a t e r i a l a n d s h a l l be 
cons truc ted so tha t they w i l l not change 
color or s h a p e or suffer a n y apprec iab le 
loss of l ight t r a n s m i s s i o n d u r i n g n o r m a l 
use. 

i 7.633 Position light system dihedral 
angles. T h e f o r w a r d a n d r e a r posit ion 
l ights as insta l led on the rotorcraf t s h a l l 
show u n b r o k e n l ight w i t h i n d i h e d r a l 
angles specified I n p a r a g r a p h s ( a ) 
through <c) of th i s sect ion. 

( a ) D i h e d r a l angle L (left) s h a l l be 
considered formed by two intersect ing 
ver t i ca l planes, one para l l e l to the long i ­
t u d i n a l ax is of the rotorcraf t a n d the 
other a t 110° to the left of the first , 
w h e n looking f o r w a r d a long the long i ­
t u d i n a l axis . 

(b) D i h e d r a l angle R ( r ight ) s h a l l be 
considered formed by two intersect ing 
ver t i ca l planes , one p a r a l l e l to the l o n g i ­
t u d i n a l ax is of the ro torcra f t a n d the 
other at 110° to the r i g h t of the first, 
w h e n looking f o r w a r d a long the l o n g i ­
t u d i n a l ax i s . 

(c> D i h e d r a l angle A (a f t ) s h a l l be 
considered formed by two intersec t ing 
ver t i ca l p lanes m a k i n g angles of 7 0 ° to 
the r i g h t a n d 70° to the left, respect ively , 
looking aft a long the long i tudina l ax i s , 
to a ver t i ca l p lane pas s ing t h r o u g h the 
long i tudina l ax i s . 

i 7.634 Position light distribution and 
intensities—(a) G e n e r a l . T h e intens i t ies 
prescr ibed I n th i s sect ion are those to be 
provided by new equipment w i t h a l l 
l ight covers a n d color filters i n place . 
In tens i t i e s s h a l l be de termined w i t h the 
l ight source operat ing a t a steady va lue 
equal to the average l u m i n o u s output of 
the l ight source a t the n o r m a l operat ing 
voltage of the rotorcraf t . T h e l i gh t d i s ­
tr ibut ion a n d intens i t ies of posi t ion 
l ights s h a l l comply w i t h the provis ions 
of p a r a g r a p h s (b) a n d (c ) of this sect ion. 

<b> Forward and rear position lights. 
T h e l ight d i s tr ibut ion a n d intens i t ies of 
f o r w a r d a n d r e a r posit ion l ights s h a l l be 
expressed i n t e r m s of m i n i m u m i n t e n s i ­
ties in the hor i zonta l p lane , m i n i m u m i n ­
tensit ies i n a n y ver t i ca l p lane , a n d m a x i ­
m u m intensi t ies i n over lapping beams 
w i t h i n d i h e d r a l angles L, R, a n d A, a n d 
s h a l l comply w i t h the provis ions of s u b ­
p a r a g r a p h s (1) t h r o u g h (3) of th i s p a r a ­
g r a p h . 

(1) Intensities in horizontal plane. 
T h e intensit ies i n the h o r i z o n t a l p lane 
s h a l l not be less t h a n the va lues given 
In F i g u r e 7-1. ( T h e hor izonta l p lane is 
the p lane conta in ing the long i tud ina l 
a x i s of the rotorcraf t a n d is p e r p e n d i c u ­
l a r to the p l a n e of s y m m e t r y of the ro tor ­
cra f t . ) 

(2) Intensities above and below hori-

be acceptable w i t h the use of m a i n b e a m 
intens i t i es subs tant ia l ly greater t h a n the 
m i n i m a specified i n F i g u r e s 7-1 a n d 7-2 
If the over lap intens i t ies i n re la t i on to 
the m a i n b e a m intens i t ies are s u c h as 
not to affect adverse ly s i g n a l c l a r i t y . 

<c) Fuselage lights, the i l luminat ing" 
Intens i ty of t h e t t e ^ n d f h e bottom fuse­
lage limits f i o ^ v p i ^ i j r s h a l l be e q u i v a ­
lent t^tyt t&frf ten would be f u r n i s h e d by 
a 3 ^ c p v l e p o w e r l a m p Ins ta l l ed i n a 
r e f l e f c w r o f h i g h reflective propert ies . 
T h e l ights sh^fllhefCe t c l ear cover a n d 
the l ight d i s tr ibut ion s h a l l be reasonably 
u n i f o r m throughout a p p r o x i m a t e l y 
hemisphere . 

oaoiy 

A sink from 
right or )en ol 

Dihedral angle (light longitudinal Intensity 
axis, meas­ (candles) 
ured from 

dead ahead 

L and R (forward red and 
green) 

0° to 10° 
10° to JO" 

20° to 110° 
A (rear while) I 110° to ISO" 

Pinup.* 7-1—MiNimx I V T i s s m u iv T H E HfmuoNT.it 
P L A N S or F O R W A R D A N D H E A R P O S I T I O N I.inKTs 

Angle above or below 
horizontal 

Intensity 

0" 1 1.00 I. 
0° to 5° ' D.B0 I. S° to 10°. 
10° to 15". 
13" to 20°. 
20° to 30° 
30° to W. 
•0° 10 90° 

0.80 I 
o.;o I. 
0.50 I. 
0.301. 
0.10 I. 
At least 2 Canutes. 

Fir.lftR 7-2— M I M M I M I N T E N S I T I E S I N A N T V E R T I C A L 

P L A N E or F O R W A R D A N D R E A R P O S I T I O N L I G H T S 

Overlaps 

Maximum intensity 

Area A ! Area B 
(candles) (candles) 

Green In dihedral angle L_ 
Red In dihedral angle ft.... 
Green in dihedral angle A 
Red in dihedral angle A 
Rear w hite In dihedral angle L._ 
Rear white in dihedral angle R-.. 

\ * C 

Mhe 

H E 7 . 3 — M A x i u V H I N T E N S I T I E S I N O V E R L A P P I N G 
B E A U S or F O R W A R D A K D R £ A R P O S I T I O N L H I H T S 

N O T E : Area A Includes aU direct ions i n the 
adjacent dihedral angle w h i c h pass t h r o u g h 

l i g h t source and w h i c h Intersect tbe 
common boundary plane at more t h a n 10 
degrees b u t lea* t h a n 20 degrees. Area B 
Includes a l l direct ions i n tbe adjacent d i ­
hedral angle w h i c h pass t h r o u g h t he l i g h t 
source and which Intersect t he common 
boundary plane a t more t h a n 20 degrees. 

T h e 1 7.635 C o l o r specifications, 
zonlal. T h e intens i t ies i n a n y v e r t i c a l f colors of the posit ion l ights s h a l l h a v e 
plane s h a l l not be less t h a n the appro^ * the I n t e r n a t i o n a l C o m m i s s i o n on n i u m i -
p n a t e va lue given in F i g u r e 7-2, w h e r e ( / ^ 
is the m i n i m u m intens i ty prescr ibed i n 
F i g u r e 7-1 for the corresponding angles 
i n the hor izonta l plane. ( V e r t i c a l p lanes 
a r e p lanes perpend icu lar to the h o r i ­
zonta l p lane . ) 

(3) Overlaps between adjacent sig­
nals. T h e intens i t ies i n overlaps between 
a d j a c e n t s ignals s h a l l not exceed the 
values g iven i n F i g u r e 7-3, except t h a t 
h i g h e r Intens i t ies in the over laps s h a l l 

the I n t e r n a t i o n a l C o m m i s s i o n on I l l u m i ­
n a t i o n c h r o m a t i c i t y coordinates as set 
for th i n p a r a g r a p h s ( a ) t h r o u g h (c) of 
th i s section. 

(a) Ariai ' ion r e d . 

"y" Is not greater t h a n 0.335, 
" * " Is n o t greater t h a n 0.OO3; 

( b ) Aviation green. 
"x" Is n o t greater t h a n 0.4*0—0.320y, 
" i " Is not greater t h a n "y"—0.170. 
"Ji" is no t less t h a n 0.390—0.1701; 

( c ) Aviation white. 
"x" Is n o t leas t h a n 0.SS0, 
"x" is n u t greater t h a n 0.M0, 
" | r"—"yo" la n o t numer ica l ly greater t h a n 

0.01. -

" J I O " being the "V" coordinate of t he Planc-
k tan rad ia to r for w h i c h xo=x. 

i 7.636 Riding light, (a) W h e n a 
r i d i n g ( a n c h o r ) l ight Is required for a 
ro torcra f t operated f r o m water . It s h a l l 
be capable of showing a whi t e l ight for 
a t least 2 miles a t n ight u n d e r c l ear 
a t m o s p h e r i c condit ions . 

(b) R i d i n g l ights s h a l l be Ins ta l l ed 
so tha t they w i l l show a m a x i m u m p r a c ­
t icable u n b r o k e n l ight w h e n the ro tor ­
cra f t is moored or dr i f t ing on the water . 
E x t e r n a l l y h u n g l ights s h a l l be p e r ­
mit ted . 

J 1 7.637 .Anti -col l i s ion light. I n a d d i ­
t i o n to the posit ion l ight sys tem p r e ­
scribed i n 8J >B9S*"t/irough 7.635, a n j 
approved ant f -co l l i s ion l ight s h a l l 
ins ta l l ed . 

S A T C T V E Q U I P M I N T 

5 7.640 General. R e q u i r e d s a f e t y 
equ ipment w h i c h the c r e w is expected 
to operate a t a t ime of emergency s u c h 
as f lares a n d a u t o m a t i c l i f e -ra f t releases, 
s h a l l be readi ly access ible . (See also 
' 7.738 <e).) 

£ 7.641 Flares. W h e n p a r a c h u t e 
f lares a r e ins ta l l ed , they s h a l l be of a n 
approved type a n d ins ta l led i n a c c o r d ­
ance w i t h ! 7.642. 

3 7.642 Flare installation, (a ) P a r a ­
chute flares s h a l l be re leasable f r o m the 
pilot c o m p a r t m e n t a n d ins ta l led to m i n i ­
mize the danger of a c c i d e n t a l d ischarge . 

lb) I t s h a l l be demonstrated In 
flight t h a t the flare Ins ta l la t ion is s u c h 
t h a t e ject ion c a n be accompl i shed w i t h ­
out h a z a r d to the ro torcra f t a n d its oc ­
cupants . 

(c) I f recoi l loads a r e involved in the 
eject ion of the flares, the s t ruc ture of the 
rotorcraf t s h a l l be designed to w i t h s t a n d 
s u c h loads. 

$ 7.643 Safety belts. Sa fe ty belts 
s h a l l be of a n approved type (see § 7.355 
<c> ( 2 ) ) . W h e n m e a n s a r e provided to 
ind icate to the passengers w h e n seat belts 
should be fastened, the device s h a l l be so 
Insta l led t h a t it c a n be operated f r o m the 
seat of e i ther the pi lot or copilot. 

1 7.644 Emergency flotation and sig­
naling equipment. W h e n emergency 
flotation a n d s igna l ing equipment is 
required by the operat ing rules of the 
regulat ions i n th i s subchapter , s u c h 
equ ipment s h a l l comply w i t h the p r o v i ­
s ions of p a r a g r a p h s (a) t h r o u g h i d ) of 
this section. 

( a ) Life rafts. L i f e raf t s s h a l l be of 
a n approved type. U n l e s s excess ra f t s 
of sufficient capac i ty are provided, the 
buoyancy a n d seat ing c a p a c i t y beyond 
the r a t e d capac i ty of the raf t s s h a l l be 
s u c h as to accommodate a l l occupants of 
the ro torcra f t i n the event of a loss of one 
life r a f t of the largest ra ted c a p a c i t y on 
board. E a c h l ife r a f t s h a l l be equipped 
w i t h a t r a i l i n g l ine a n d w i t h a s tat ic l ine , 
the lat ter designed to ho ld the r a f t n e a r 
the rotorcraf t but to release i t in case the 
ro torcraf t becomes total ly submerged. 
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E a c h r a f t s h a l l c o n t a i n obvious m a r k i n g s 
of i n s t r u c t i o n on its operat ion. 

(b) Life-rait equipment. A p p r o v e d 
equipment in tended for s u r v i v a l s h a l l be 
a t t a c h e d to e a c h life r a f t a n d m a r k e d for 
ident i f icat ion a n d method of operat ion. 

N O T E : The extent and type of survival 
equipment w i l l depend upon the route over 
w h i c h the rotorcraf t la operated. 

(c) Long-range signaling device. A n 
approved long-range s ignal ing device 
s h a l l be provided for use in one of the 
life raf t s . 

(d) Life preservers. L i f e preservers 
s h a l l be of a n approved type. T h e y t h a B 
be revers ib le a n d - s h a H c o n t a i n obvious 
markings .« t i n s t r u c t i o n - e n t h e i r use. 

8 7.645 Stowage of safety equipment. 
S p e c i a l stowage provis ions s h a l l be m a d e 
for a l l prescribed safety equ ipment to 
be used in emergencies. T h e stowage 
provis ions s h a l l be s u c h t h a t the equip­
m e n t is d irect ly accessible a n d its l o c a ­
t ion is obvious. A l l safety equipment 
s h a l l be protected against inadver tent 
damage . T h e stowage provis ions s h a l l 
be m a r k e d conspicuously to identi fy the 
contents a n d to fac i l i ta te r e m o v a l of the 
equipment. I n addi t ion , the following 
s h a l l specif ical ly apply : 

(a ) Emergency exit means. T h e 
stowage provis ions for the emergency 
exit descent device required by 5 7.357 
<d) (6) s h a l l be located a t the exits 
w h i c h they are intended to serve. 

(b) Life rafts. L i f e rafts s h a l l be 
stowed n e a r exists t h r o u g h w h i c h the 
r a f t s c a n be l a u n c h e d d u r i n g a n u n ­
p l a n n e d d i tch ing . R a f t s au tomat i ca l l y 
or remotely released on the outside of 
the rotorcraf t s h a l l be a t tached to the 
rotorcraf t by m e a n s of the s tat ic l ine 
prescr ibed in 5 7.644 ( a ) . 

(c) Long-range signaling device. T h e 
stowage provis ions for the long-range 
s ignal ing device required by 5 7.644 (c) 
s h a l l be located near a n exit to be a v a i l ­
able d u r i n g a n u n p l a n n e d d i tch ing . 

<d> Life preservers. L i f e preservers 
s h a l l be so located t h a t they a r e w i t h i n ' 
easy r e a c h of each occupant while seated. 

5 7.646 Oxygen equipment and sup­
ply— ( a ) Protective breathing equip­
ment. W h e n protective br e a t h ing equip­
m e n t is required by the operat ing ru les 
of the regulat ions in th is subchapter , it 
s h a l l be designed to protect the flight 
crew f r o m the effects of smoke, c a r b o n 
dioxide, a n d other h a r m f u l gases whi le 
on fl ight deck duty, T h e protective 
brea th ing equipment a n d the necessary 
supply of oxygen s h a l l be in a c c o r d a n c e 
w i t h the following provis ions: 

(1) T h e protective br e a t h ing equip­
m e n t s h a l l include m a s k s covering the 
eyes, nose, a n d mouth , or only the nose 
a n d m o u t h where accessory equipment 
is provided to protect the eyes. 

(2) A supply of protective oxygen per 
crew member s h a l l be of 10 minutes d u r a ­
t ion a t a pressure a l t i tude of 8.000 feet 
a n d a resp ira tory m i n u t e volume of 30 
l i ters per m i n u t e B T P D . 

N O T E . When a demand-type oxygen sys­
tem la employed, a supply per crew member 
of 200 l i ters of free oxygen at 70° F. and 78o 
m m . Hg pressure la considered to be of 10 
minutes d u r a t i o n a t the prescribed a l t i t u d e 

and m i n u t e volume. BTPD refers to body 
temperature condi t ions ; i . e., 87* C. a t a m ­
bien t pressure, dry. 

M I S C E L L A N E O U S E Q T J T F K X N T 

J 7.650 Hydraulic systems; strength— 
is.) Structural loads. A l l e lements of the 
h y d r a u l i c s y s t e m s h a l l be designed to 
w i t h s t a n d , w i thout d e t r i m e n t a l p e r m a -
m e n t deformat ion , a l l s t r u c t u r a l loads 
w h i c h m a y be imposed s imul taneous ly 
w i t h the m a x i m u m h y d r a u l i c loads o c ­
c u r r i n g l n operat ion . 

(b) Proof pressure tests. A l l e lements 
of the h y d r a u l i c sys tem s h a l l be tested to 
a proof pressure of 1.5 t imes the m a x i ­
m u m pressure to w h i c h the p a r t wi l l be 
subjected l n n o r m a l operat ion . I n s u c h 
test, no p a r t of the h y d r a u l i c sy s t em 
s h a l l fa i l , m a l f u n c t i o n , o r suffer d e t r i ­
m e n t a l deformat ion . 

(c ) Burst pressure strength. I n d i ­
v i d u a l h y d r a u l i c sys tem elements s h a l l 
be designed to w i t h s t a n d pressures w h i c h 
are sufficiently i n c r e a s e d over the p r e s ­
sures prescr ibed in p a r a g r a p h (b) of 
th i s sect ion to sa feguard aga ins t r u p t u r e 
un der service condit ions . 

N O T I : The fo l l owing pressures. I n te rms 
of percentages of m a x i m u m opera t ing pres­
sures for pa r t i cu la r elements, l n most i n ­
stances are sufficient t o Insure against r u p ­
tu re l n service; 250 percent i n u n i t s under 
o i l pressure; 400 percent I n u n i t s con ta in ing 
air and o i l under pressure and l n lines, hoses, 
and f i t t ings; and 300 percent I n u n i t s o f 
system subjected to back pressure. 

i 7.651 Hydraulic systems; design. 
T h e provis ions of 5 7.606 s h a l l apply to 
h y d r a u l i c systems a n d equipment . 

(a) Pressure indication. A m e a n s 
s h a l l be provided to ind ica te the p r e s ­
sure in each m a i n h y d r a u l i c power s y s ­
tem. 

<b> P r e s s u r e l imi t ing p roKts tons . P r o ­
vis ion s h a l l be m a d e to assure tha t p r e s ­
sures i n any p a r t of the sys tem wi l l not 
exceed a safe l imi t above the m a x i m u m 
operat ing pressure of the sys tem a n d to 
insure aga ins t excessive pressures r e ­
sul t ing f r o m fluid vo lumetr ic changes i n 
al l l ines w h i c h are l ikely to r e m a i n closed 
long enough for s u c h changes to take 
place. I n addit ion, cons iderat ion s h a l l 
be given to the possible occurrence of 
d e t r i m e n t a l t r a n s i e n t ( surge) pressures 
d u r i n g operat ion. 

(c) Installation. H y d r a u l i c l ines, f i t ­
t ings, a n d components s h a l l be ins ta l led 
a n d supported to prevent excessive v i b r a ­
t ion a n d to w i t h s t a n d I n e r t i a loads. A l l 
elements of the Ins ta l la t ion s h a l l be p r o ­
tected f r o m abras ion , corros ion, a n d m e ­
c h a n i c a l damage. 

<d) C o n n e c t i o n s . F l e x i b l e hose, or 
other m e a n s of prov id ing flexibility, s h a l l 
be used to connec t points l n a h y d r a u l i c 
fluid l ine between w h i c h there is re lat ive 
mot ion or differential v ibrat ion . 

5 7.652 Hydraulic system fire protec­
tion. W h e n flammable type h y d r a u l i c 
fluid Is used, the h y d r a u l i c sy s t em s h a l l 
comply wi th the provis ions of 55 7.384 
a n d 7.481 t h r o u g h 7.483. 

5 7.653 Radio ins ta l la t ion , ( a ) R a ­
d i o c o m m u n i c a t i o n a n d n a v i g a t i o n a l 
equipment ins ta l la t ions i n the ro torcraf t 
should be free f rom h a z a r d s in t h e m ­
selves, i n the i r method of operat ion, a n d 

i n the i r effects on other components of 
t h e ro torcraf t . I n showing compl iance 
w i t h t h i s requirement , cons idera t ion 
s h a l l be given to c r i t i c a l e n v i r o n m e n t a l 
condit ions . 

N O T I : C r i t i ca l env i ronmenta l condi t ions 
may Include temperature , pressure, h u m i d i t y , 
v e n t i l a t i o n , posi t ion, acceleration, v ib ra t ion , 
and presence of d e t r i m e n t a l substances. 

(b) A l l radio c o m m u n i c a t i o n a n d 
n a v i g a t i o n a l equipment , controls , a n d 
w i r i n g s h a l l be so ins ta l l ed t h a t operat ion 
of a n y one un i t or sys tem of u n i t s w i l l not 
affect adverse ly the s imul taneous o p e r a ­
t ion of a n y o ther rad io or e lectronic un i t 
or sy s t em of u n i t s required by the r e g u ­
lat ions i n this s u b c h a p t e r . 

5 7.654 Vacuum systems, ( a ) M e a n s , 
l n addi t ion to the n o r m a l pressure relief, 
s h a l l be provided to rel ieve a u t o m a t i c a l l y 
the pressure i n the d i s charge l ines f r o m 
the v a c u u m a i r p u m p if the del ivery t e m ­
p e r a t u r e of the a i r reaches a n unsafe 
va lue . 

(b) V a c u u m a i r sys tem l ines a n d fit­
t ings on the d i scharge side of the p u m p 
w h i c h m i g h t c o n t a i n flammable v a p o r s 
or fluids s h a l l comply w i t h 5 7.483 i f they 
a r e located i n a des ignated fire zone. 
O t h e r v a c u u m a i r s y s t e m components 
located in des ignated fire zones s h a l l be 
fire-resistant. 

5UBPART G OPERATING 1IMITATIONS AND 
• INFORMATION 

G E N E R A L 

5 7.700 Scope. (a ) T h e operat ing 
l imi ta t ions i n 55 7.710 t h r o u g h 7.718 
s h a l l be es tabl i shed as prescr ibed i n t h i s 
p a r t . 

(b> T h e operat ing l imi tat ions , to­
gether w i t h any other i n f o r m a t i o n c o n ­
c e r n i n g the rotorcraf t found necessary 
for safety d u r i n g operat ion, s h a l l be i n ­
c luded in the R o t o r c r a f t F l i g h t M a n u a l 
<{ 7.740), s h a l l be expressed as m a r k i n g s 
a n d p l a c a r d s (5 7.730), a n d s h a l l be 
m a d e ava i lab le by s u c h o ther m e a n s as 
wi l l convey the i n f o r m a t i o n to the crew 
members . 

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

5 7.710 A ir - speed limitations; gen­
eral. W h e n a i r - speed l imi ta t ions are a 
f u n c t i o n of weight , weight d i s tr ibut ion , 
a l t i tude, rotor speed, power, or o ther 
factors , the values corresponding w i t h 
a l l c r i t i c a l combinat ions of these va lues 
s h a l l be establ ished. 

5 7.711 Never-exceed speed Vsi. ( a ) 
T h e never -exceed speed s h a l l be es tab­
l ished. I t s h a l l not be less t h a n the best 
r a t e - o f - c l i m b speed w i t h a l l engines 
operat ing a t m a x i m u m cont inuous 
power, nor greater t h a n e i ther of the 
fol lowing: 

(1) 0.9 V establ i shed in accordance 
w i t h 5 7.204, or 

(2) 0.B t imes the m a x i m u m speed 
demonstra ted in accordance w i t h 5 7.140. 

(b) I t s h a l l be permiss ible to v a r y the 
never -exceed speed w i t h a l t i tude a n d 
rotor r p m , provided t h a t the ranges 
of these var iables a r e sufficiently large to 
al low a n operat ional ly p r a c t i c a l a n d safe 
v a r i a t i o n of the never-exceed speeds. 
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(d) Cooling limitations. The maxi­

mum sea level t e m p e r a t u r e for 
which satisfactory cooling has been 
demonstrated. 

5 7.715 Limiting height-speed enve­
lope. If a range of heights exists at any 
speed, including zero, within which it is 
not possible to make a safe landing fol­
lowing power failure, the range of 
heights and its variation with forward 
speed shall be established together with 

the pilot the maximum and minimum 
permissible speeds and the normal pre­
cautionary operating ranges. (Bee 
ii 7.612 (a), 7.710, 7.711, 7.712, 7.713, and 
7.715.) 

(a) A red radial line shall be used to 
Indicate the limit beyond which opera­
tion is dangerous. 

(b) A yellow arc shall be used to indi­
cate the precautionary operating range. 

(c) A green arc shall be used to indi­
cate the safe operating range. any other pertinent information, such as , 

type of landing surface. (See SS 7.11/fiy 1 7.733 Magnetic direction indicator. 
(«> IV ,7.111 (b), and 7.741 (f).) 7 . A placard shall be installed on or in close 

J 7.718 Rotorcraft weight and center 
of gravity limitations. The rotorcraft 
weight and center of gravity limitations 
to be established are those required to be 
determined by Si 7.101 and 7.102. 

i 7.717 Minimum flight crew. The 
minimum flight crew shall be established 
by the Administrator as that number 
of persons which he finds necessary for 
safety in the operations authorized under 
5 7.718. This finding shall be based 
upon the workload imposed upon indi­
vidual crew members with due consider­
ation given to the accessibility and the 
ease of operation of all necessary con­
trols by the appropriate crew members. 

5 7.718 Types of operation. The type 
of operation to which a rotorcraft is 
limited shall be established on the basis 
of flight characteristics and the equip­
ment installed. (See the operating parts 
of this subchapter.) 

J 7.719 Maintenance manual. The 
applicant shall furnish with each rotor­
craft a maintenance manual to con­
tain information which he considers 
essential for the proper maintenance of 
the rotorcraft. The maintenance man­
ual shall include recommended limits on 
service life or retirement periods for 
major components of the rotorcraft. 
Such components shall be identified by 
serial numbers of by other equivalent 
means. 

proximity to the magnetic direction in­
dicator which shall comply with the re­
quirements of paragraphs (a) through 
(c> of this section. (See ! 7.612 (c).) 

<a) The placard shall contain the cali­
bration of the instrument in a level flight 
attitude with englne(s) operating. 

(b) The placard shall state whether 
the calibration was made with radio 
receiver (s) on or off. 

(c> The calibration readings shall be 
in terms of magnetic headings in not 
greater than 45° increments. 

{ 7.734 Powerplant instruments; gen­
eral. All required powerplant instru­
ments shall be marked as follows: 

(a) The maximum and the minimum, 
if applicable, safe operational limits 
shall be marked* with red radial lines. 

(b) The normal operating ranges 
shall be marked with a green arc not ex­
tending beyond the maximum and mini­
mum safe operational limits. 

(c) The take-off and precautionary 
ranges shall be marked with a yellow 
arc. 

(d) Engine or rotor speed ranges 
which are restricted because of excessive 
vibration stresses shall be marked with 
red arcs. 

S 7.735 Oil quantity indicator. OU 
quantity Indicators shall be marked in 
sufficient increments to indicate readily 
and accurately the quantity of oil. (See 
i 7.613 (d).) 

4 7.712 Operating speed range. An 
operating speed range shall be estab­
lished for each rotorcraft. 

5 7.713 Jiotor speed. Rotor rpm 
limitations shall be established as set 
forth in paragraphs (a) and (b) of this 
section. (See also i 7.710.) 

(a) Maximum power off (autorota-
tion). Not to exceed 95 percent of the 
maximum design rpm determined under 
S 7.204 (b) or 95 percent of the maximum 
rpm demonstrated during the type tests 
(see i 7.103 (b) >, whichever is less. 

(b) Afinimum—(1) Power off. Not 
less than 105 percent of the higher of the 
following: 

(1) The minimum demonstrated dur­
ing the type test (see } 7.103 (b)), or 

(ii) The minimum determined by de­
sign substantiation. 

(2) Poioer on. Not less than the 
higher of the following: 

(1) The minimum demonstrated dur­
ing the type tests (see 6 7.103 (a)). or 

(ii) The minimum determined by de­
sign substantiation and not higher than 
a value determined in compliance with 
9 7.103 (a). 

9 7.714 Powerplant limitations. The 
powerplant limitations set forth in para­
graphs (a) through (d) of this section 
shall be established for the rotorcraft. 
They shall not exceed the corresponding 
limits established as a part of the type 
certification of the englne(s) installed on 
the rotorcraft. 

(a) Take-off operation. The take-off 
operation shall be limited by: 

(1) The maximum rotational speed, 
which shall not be greater than the max­
imum value determined by the rotor de­
sign, nor greater than the maximum 
value demonstrated during type tests. 

(2) The maximum permissible mani­
fold pressure. 

(3) The time limit for use of the power 
which corresponds with the values estab­
lished in subparagraphs (1) and (2) of 
this paragraph. 

(4) Where the time limit established 
in subparagraph (3) of this paragraph 
exceeds two minutes, the maximum al­
lowable cylinder head or coolant outlet 
and oil temperatures. 

(5) Maximum cylinder head or cool­
ant outlet and oil temperatures, if these 
differ from the maximum limits for con­
tinuous operation. 

(b) Continuous operation. The con­
tinuous operation shall be limited by: 

(1) The maximum rotational speed, 
which shall not be greater than the max­
imum value determined by the rotor de­
sign, nor greater than the maximum 
value demonstrated during type tests. 

(2 ) Maximum permissible manifold 
pressure. 

(3) Maximum allowable cylinder head 
or coolant outlet and oil temperatures. 

(4) The minimum rotational speed 
demonstrated In compliance with the 
rotor speed requirements as prescribed 
in £ 7.713 (b) (2). 

(c) Fuel octane rating. The mini­
mum octane rating of fuel required for 
satisfactory operation of the powerplant 
within the limitations prescribed in para­
graphs (a) and (b) of this section. 

M A R K I N G S A N D P L A C A R D S 

5 7.730 General, (a) The markings 
and placards specified in 55 7.731 through 
7.738 are required for all rotorcraft. 

(b) Markings and placards shall be 
displayed in conspicuous places and shall 
be such that they cannot be easily erased, 
disfigured, or obscured. 

(c) Additional information, placards, 
and instrument markings having a direct 
and important bearing on safe operation 
of the rotorcraft shall be required when 
unusual design, operating, or handling 
characteristics so warrant. 

} 7.731 Instrument markings; gen­
eral, (a) When markings are placed on 
the cover glass of the instrument, pro­
vision shall be made to maintain the cor­
rect alignment of the glass cover with 
the face of the dial. 

(b) All arcs and lines shall be of suf­
ficient width and so located that they 
are clearly visible to the pilot. 

9 7.732 Air-speed indicator. Instru­
ment indications shall be in terms of 
indicated air speed. The markings set 
forth in paragraphs (a) through (c) of 
this section shall be used to indicate to 

} 7.736 Fuel quantity indicator. When 
the unusable fuel supply for any tank 
exceeds 1 gallon or 5 percent of the tank 
capacity, whichever is greater, a red arc 
shall be marked on the Indicator extend­
ing from the calibrated zero reading to 
the lowest reading obtainable in the level 
flight attitude. (See ii 7.421 and 7.613 
(b>.) A notation in the Rotorcraft 
night Manual shall be made to in­
dicate that the fuel remaining in the 
tank when the quantity indicator reaches 
zero is not usable in flight. (See { 7.741 
(g).) 

S 7.737 Control markings—<a) Gen­
eral. All cockpit controls including 
those referred to in paragraphs (b) and 
(c) of this section shall be plainly 
marked as to their function and method 
of operation. (See S 7.353.) 

(b) Potoerptant fuel controls. The 
powerplant fuel controls shall be marked 
in accordance with subparagraphs (1) 
through (4) of this paragraph. 

(1) Controls for fuel tank selector 
valves shall be marked to Indicate the 
position corresponding with each tank 
with all existing cross-feed positions. 
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(2) W h e n m o r e t h a n one fuel t a n k i s 

provided, a n d if safe operat ion depends 
u p o n the use of t a n k s i n a specific se ­
quence, the fue l t a n k selector contro ls 
s h a l l be m a r k e d a d j a c e n t to or on the 
contro l to Indicate to the flight personnel 
the order I n w h i c h the t a n k s m u s t be 
used. 

(3> O n m u l t l e n g i n e rotoreraft , c o n ­
trols for engine valves s h a l l be m a r k e d 
to ind ica te the posit ion corresponding 
wi th e a c h engine. 

(4) T h e capac i ty of e a c h t a n k s h a l l be 
ind ica ted a d j a c e n t to or on the fue l t a n k 
selector control . 

( c ) Accessory a n d a n x i l i a r v controls . 
Accessory a n d a u x i l i a r y controls s h a l i be 
m a r k e d i n a c c o r d a n c e w i t h s u b p a r a ­
g r a p h s (1) a n d (2) of th i s p a r a g r a p h . 

(1) W h e r e v i sua l Ind ica tors a r e e s sen­
t i a l to the operat ion of the ro toreraf t 
( s u c h as a rotor p i t c h or re trac tab le 
l a n d i n g gear i n d i c a t o r ) , they s h a l l be 
m a r k e d i n s u c h a m a n n e r tha t the c r e w 
members a t a l l t imes c a n determine the 
posit ion of the u n i t . 

(2) E m e r g e n c y c o n t r o l s s h a l l be 
colored red a n d s h a l l be m a r k e d to I n d i ­
cate the ir method of operat ion. 

! 7.738 Afiscel ianeous markings and 
placards—(a) Baggage compartments 
and ballast location. E a c h baggage a n d 
cargo c o m p a r t m e n t as wel l as the ba l las t 
locat ion s h a l l bear a p l a c a r d s tat ing the 
m a x i m u m al lowable weight of contents 
and , if appl icable , any other l i m i t a t i o n 
on contents found necessary due to l o a d ­
ing requirements . W h e n the m a x i m u m 
permiss ible weight to be c a r r i e d i n a seat 
i s less t h a n 170 pounds (see } 7.102 ( b ) ) , 
a p l a c a r d s h a l l be p e r m a n e n t l y a t t a c h e d 
to the seat s t ruc ture s ta t ing the m a x i ­
m u m al lowable weight of the occupant to 
be c a r r i e d . 

(b ) Fuel and oil tiller openings. T h e 
i n f o r m a t i o n required by s u b p a r a g r a p h s 
(1) a n d (2) of th i s p a r a g r a p h s h a l l be 
m a r k e d on or a d j a c e n t to the a p p r o ­
pr ia te filler cover. 

(1) T h e word "fuel," the m i n i m u m 
permiss ib le fuel octane n u m b e r for the 
engines ins ta l l ed , a n d the usable fue l 
t a n k capac i ty . (See 5 7.425 ( a ) . ) 

(2) T h e word "oil" a n d the oil t a n k 
c a p a c i t y . (See 5 7.441 (b) ( 4 ) . ) 

(o Emergency exit placards. E m e r ­
gency ex i t p l a c a r d s a n d operat ing c o n ­
trols s h a l l be colored red. A p l a c a r d s h a l l 
be located a d j a c e n t to the controls w h i c h 
c l ear ly indicates the locat ion of the exit 
a n d the method of operat ion . (See 
5 7.357.) 

(d) O p e r a t i n g l imi ta t ion p l a c a r d . A 
p l a c a r d s h a l l be provided to c l ear v iew of 
the pi lot s t a t i n g : " T h i s (hel icopter , 
gyrodyne, etc.) m u s t be operated I n c o m ­
pl iance w i t h the operat ing l imi ta t ions 
specified in the C A A approved R o t o r ­
eraft F l i g h t M a n u a l . " 

(e) Safety equipment. (1) Safe ty 
equipment controls w h i c h the c r e w is ex­
pected to operate i n t ime of emergency , 
s u c h as flares, a u t o m a t i c l ife r a f t r e ­
leases, etc., s h a l l be pla in ly m a r k e d as to 
the i r method of operat ion . 

(2) W h e n fire ext inguishers a n d s ig­
n a l i n g a n d other l i fe -saving equ ipment 
are c a r r i e d i n lockers , c o m p a r t m e n t s , 

etc., these locat ions s h a l l be m a r k e d 
according ly . 

R O T O R C R A F T F L I G H T M A N U A L 

) 7.740 G e n e r a l , (a ) A R o t o r e r a f t 
F l i g h t M a n u a l s h a l l be f u r n i s h e d w i t h 
e a c h rotoreraf t . 

(h i T h e port ions of the m a n u a l l isted 
i n } } 7.741 through 7.744 a s a r e a p p r o ­
pr ia te to the rotoreraf t s h a l l be verif ied 
a n d approved a n d s h a l l be segregated. 
Identified, a n d c l ear ly d is t inguished f r o m 
portions not so approved . 

(c) A d d i t i o n a l i t ems of I n f o r m a t i o n 
h a v i n g a d irec t a n d i m p o r t a n t bear ing on 
safe operat ion s h a l l be requ ired w h e n 
u n u s u a l design, operat ing , or h a n d l i n g 
c h a r a c t e r i s t i c s so w a r r a n t . 

i 7.741 Operating limitations. T h e 
operat ing l imi ta t ions set for th i n p a r a ­
g r a p h s ( a ) through <g) of th i s sect ion 
s h a l l be f u r n i s h e d w i t h e a c h rotoreraf t . 

( a ) Air-speed and rotor limitations. 
Sufficient i n f o r m a t i o n necessary for the 
m a r k i n g of the l imi ta t ions on or a d j a c e n t 
to the ind ica tors s h a l l be f u r n i s h e d . (See 
! 7.732.) I n addi t ion , the s ignif icance of 
the l imi ta t ions a n d of the color coding 
used s h a l l be expla ined . 

(b) Potoerptant l imitat ions , i n f o r m a ­
t ion s h a l l be inc luded to out l ine a n d to 
e x p l a i n a l l p o w e r p l a n t l imi ta t i ons (see 
5 7.714) a n d to p e r m i t m a r k i n g the i n ­
s t r u m e n t s a s required by }5 7.734 
t h r o u g h 7.736. 

(C) Weight and loading distribution. 
T h e rotoreraft weights a n d c e n t e r of 
gravity l imi t s required by 55 7.101 a n d 
7.102 s h a l l be inc luded , together w i t h the 
i tems of equipment on w h i c h the empty 
weight is based. W h e r e the var ie ty of 
possible loading condit ions w a r r a n t s , i n ­
s truc t ions s h a l l be i n c l u d e d to f a c i l i ­
tate observance of the l imi ta t ions . 

id) Flight crew. W h e n a f l ight c r e w 
of m o r e t h a n one is required, the n u m b e r 
a n d funct ions of the m i n i m u m flight 
crew determined i n a c c o r d a n c e w i t h 
5 7.717 s h a l l be descr ibed. 

(e) Type of operation. T h e type ( s ) 
of operat ion(s ) s h a l l be l i s ted for w h i c h 
the r o t o r c r a l t a n d its equipment i n s t a l ­
la t ions h a v e been a p p r o v e d (See 
5 7.718.) 

(f) Limiting heights. Sufficient I n ­
f o r m a t i o n s h a l l be inc luded to out l ine the 
l imi t ing heights a n d corresponding 
speeds for safe l a n d i n g after power f a i l ­
ure. (See $ 7.715.) 

(g) Unusable fuel. I f the unusab le 
fuel supply i n a n y t a n k exceeds one g a l ­
lon or 5 percent of the t a n k capac i ty , 
wh ichever is greater , w a r n i n g s h a l l be 
provided to indicate to the B i g h t p e r ­
sonne l t h a t the fue l r e m a i n i n g i n the 
t a n k w h e n the quant i ty Ind ica tor r e a d s 
zero c a n n o t be used safe ly in flight. 
(See 5 7.421.) 

5 7.742 Operattncr procedures. T h e 
sect ion of the m a n u a l devoted to o p e r a t ­
ing procedures s h a l l c o n t a i n i n f o r m a t i o n 
c o n c e r n i n g n o r m a l a n d emergency p r o ­
cedures a n d other per t inent I n f o r m a t i o n 
pecu l iar to the ro torcraf t ' s operat ing 
c h a r a c t e r i s t i c s w h i c h a r e necessary for 
safe operation. I f appl icable , the p r o ­
cedures to be followed in the event of 
engine f a i l u r e i n c l u d i n g m i n i m u m 

speeds, t r i m , operat ion of r e m a i n i n g e n ­
gines, etc., s h a l l be descr ibed. 

5 7,743 Performance information—(a) 
Category A; performance data. A s u m ­
m a r y ot a l l p e r f o r m a n c e d a t a s h a l l be 
given, inc lud ing p e r f o r m a n c e d a t a n e c ­
e s s a r y for the a p p l i c a t i o n of the operat ­
ing ru les of t h i s subchapter , together 
w i t h descr ipt ions of the condit ions , a ir 
speeds, etc., u n d e r w h i c h these d a t a were 
de termined . I n addit ion, the i n f o r m a ­
t i o n required by s u b p a r a g r a p h s (1) 
t h r o u g h (3) of th i s p a r a g r a p h s h a l l be 
Inc luded . 

(1) Air speeds. T h e i n d i c a t e d a i r 
speeds corresponding w i t h those deter­
m i n e d for take-off s h a l l be l i s ted together 
w i t h the procedures to be followed i n the 
event the c r i t i c a l engine becomes i n o p ­
erat ive d u r i n g take-off (see 5 7.742). 
A i r s p e e d c a l i b r a t i o n s s h a l l be includebl. 
(See 5 7.612 ( a ) (2) a n d ( 3 ) . ) 

(2) Autoro ia t iue l and ing technique. 
D e s c r i p t i o n of the techniques , assoc iated 
a irspeed , a n d rates of descent for a u t o -
rotat ive l a n d i n g s s h a l l be inc luded . (See 
9 7.118 ( b ) . ) 

(3) Maximum allowable wind. I n f o r ­
m a t i o n re lat ive to the m a x i m u m a l l o w ­
able w i n d for safe operat ion n e a r the 
ground s h a l l be inc luded. (See 9 7.121 
( d ) . ) 

(b) Category B; performance infor­
mation. R i f o r m a t i o n re lat ive to the 
i t ems of p e r f o r m a n c e se t f o r t h i n 
s u b p a r a g r a p h s (1) t h r o u g h (5) of th i s 
p a r a g r a p h , inc lud ing any a d d i t i o n a l p e r ­
f o r m a n c e d a t a necessary for the a p p l i ­
c a t i o n of the operat ing ru les of th i s s u b ­
c h a p t e r , s h a l l be given. 

(1) T h e take-off d i s tance a n d the 
take-off safety a i r speed together w i t h 
a n y per t inent i n f o r m a t i o n def ining the 
fl ight p a t h w i t h respect to the required 
autorotat ive l a n d i n g in the event of a n 
engine fa i lure , i n c l u d i n g the ca lcu la ted 
effect of a l t i tude a n d t emperature . (See 
5 7.114.) 

(2) T h e steady ra te s of c l imb a n d hov­
e r i n g cei l ing together w i t h the c o r r e ­
sponding a i r speeds a n d other p e r t i n e n t 
i n f o r m a t i o n , inc lud ing the c a l c u l a t e d ef­
fect of a l t i tude a n d temperature . (See 
i f 7.115 a n d 7.116.) 

(3) T h e l a n d i n g d is tance , appropr ia te 
glide a i r speed, a n d the type of l a n d i n g 
s u r f a c e together w i t h a n y p e r t i n e n t i n ­
f o r m a t i o n w h i c h m i g h t affect th i s d i s ­
tance , inc lud ing the ca l cu la ted effect of 
a l t i tude a n d temperature . (See 59 7.117 
a n d 7.118.) 

(4) M a x i m u m w i n d al lowable for safe 
operat ion n e a r the ground (see 5 7.121 
<d>). 

(5) T h e a i r - s p e e d c a l i b r a t i o n s (See 
i 7,612 ( a ) (2) * n d W,i*t-W ( 7 ' 

i 7.744 Marking and placard infor­
mation. (See 5 7.730.) 

R O T O R C R A F T I D E N T I F I C A T I O N DATA 

J 7.750 Jclenf i^cat ion p late . A fire­
proof ident i f icat ion plate s h a l l be se­
cure ly a t t a c h e d to the s t ruc ture in a n 
accessible locat ion w h e r e i t w i l l not l ike ly 
be defaced d u r i n g n o r m a l service. T h e 
ident i f icat ion plate s h a l l not be p laced to 
a locat ion w h e r e it might be expected to 



be destroyed or lost In the event of an 
accident. The identification plate shall 
contain the Identification data required 
by S 150 of this subchapter. 

34 
i 7.751 Identification marks. The 

nationality and registration marks shall 
be permanently affixed in accordance 
with I 1.100 of this subchapter. 

By the Civil Aeronautics Board. 
f S I A L ] M . C . M U L U G U ) , 

Secretary. 
[ F . R. Doc. 5e-4SM ; Piled, June 1, IB US; 

8:5S a. m . ] 

N O T I C E 

Inform the Publications Section, Civil Aeronautics Board, Washington 25, D. C-. 
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will supply you with copies of amendments which have been issued since this 
printing. Be sure to Indicate whether you wish to receive copies of amendments 
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