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PART 6—ROTORCRAFT AIRWORTHI­
NESS; NORMAL CATEGORY 
Turbine Powered Rotorcraft 

This amendment to Part 6 adds air­
worthiness requirements specifically re­
lated to turbine powered rotorcraft. 
Minor changes are made in rules appli­
cable to reciprocating powered rotor­
craft as well. The contents of this 
amendment were published by the Fed­
eral Aviation Agency as a notice of pro­
posed rule making (27 F.R. 12224) and 
circulated as Civil Air Regulations Draft 
Release No. 62-52 dated December 11, 
1962. 

Among the general comments received 
in response to the draft release was an 
expression of concern that the proposed 
requirements would, If adopted as rules, 
have retroactive applicability. No state­
ment of retroactive application was con­
tained in the draft release, nor intended, 
nor are the rules adopted herein retro­
active. 

The following is a discussion of the 
major issues raised In comments received 
in response to Draft Release No. 62-52, 
and changes made in the rules proposed 
therein: 

1. Sections 6.111 and 6.116 Takeoff; 
limiting height and speeds for safe land­
ing following power failure. Present 
16.116 requires determination of the 
Umitirig range of heights and speeds 
within which it is not possible to make a 
safe landing following power failure. 
Prom this and other related require­
ments, a height-velocity envelope is es­
tablished to inform the pilot of critical 
heights and speeds to be avoided during 
takeoff and in sustained powered flight. 

In determining the range of heights 
and speeds for safe landings following 
power failure, it has been the general 
practice in the past to conduct tests only 
at one field elevation. The height-
velocity envelope derived therefrom was 
established for sea level conditions and 
assumed to be applicable over the range 
of operating altitudes. Because the 
range of operating altitudes of the early 
helicopters was limited by performance, 
the height-velocity envelope was not de­
termined by taking into account the 
effects of altitude. 

Since 1956, tests have been conducted 
at relatively high field elevations to de­
termine the effect of altitude on the 

height-velocity envelope and to permit 
comparison of performance at high and 
low field elevations. Several of these 
tests resulted in accidents. The charac­
teristics of the height-velocity envelope 
were found to be sufficiently different at 
altitude that considerable weight reduc­
tion was necessary to obtain an envelope 
similar to that for sea level conditions. 
The current rules do not preclude alti­
tude accountability in the determina­
tion of the limiting heights and speeds 
for safe landing. However, in view of 
the foregoing § 6.116 is amended by in­
cluding a provision that expressly re­
quires the height-velocity envelope to 
be determined at maximum certificated 
weight and at other weights and corre­
sponding altitudes selected by the appli­
cant up to 7,000 feet. 

The related provisions of present 
§ 6.111 require demonstration of atakeoff 
procedure at maximum certificated 
weight that will enable a landing to be 
made at any point along the takeoff 
flight path in the event of an engine 
failure. It follows, therefore, that the 
takeoff flight path must be outside the 
height-velocity envelope established un­
der 5 6.116. Since present § 6.111 re­
quires a demonstration of takeoff pro­
cedures at only the maximum certifi­
cated weight, it too is amended to provide 
for altitude accountability by requiring 
a showing that a safe landing can be 
made following a power failure during 
takeoff at maximum certificated weight 
and at other weights and corresponding 
altitudes selected by the applicant up 
to 7,000 feet. 

The upper limit of the altitude range 
over which §§6,111 and 6.116 must be 
complied with was not specified in the 
draft release but was added to the final 
rule after one comment on the proposal 
expressed concern that compliance with 
it would require takeoff and landings to 
be made from inaccessible sites and at 
field elevations neither practical or read­
ily available for test purposes. The pro­
posed takeoff provisions of § 6.111 were 
not Intended to apply beyond a range 
of altitudes that would encompass most 
takeoffs and landings. However, the 
Agency recognizes that the draft release 
did not clearly define such a range and 
the final rule has therefore been revised 
to accomplish this. The range between 
sea level and 7,000 feet is deemed a rea­
sonable altitude range for determining 
the takeoff and height-velocity perform-
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ance of rotorcraf t cert if icated under 
P a r t S, I n addition, domestic airports 
at field elevations above 7,000 f ee t are 
few in number and most operations wi l l 
be conducted wi thin this alti tude range . 
I f performance data above 7,000 is 
deemed necessary, it m a y be obtained 
as provided for in § 6.100. 

One comment on proposed 5 6.111(c) 
suggested that the word "shown" as used 
there could be interpreted to require an 
actual demonstrat ion. Th i s is not nec ­
essarily so i f compliance can be de te r ­
mined by other acceptable means as p r o ­
vided in § 6 . 1 0 0 ( a ) . Howeve r to avoid 
any confusion on this point, the w o r d 
"de te rmined" has been inserted in lieu of 
"shown". Also, the requirement tha t 
takeoff be demonstrated at m a x i m u m 
cert if icated weigh t in proposed § 6.111(a) 
has been deleted f rom the final rule since 
that requirement Is also set for th in n e w 
5 6 .111(c) . 

A comment was m a d e proposing a 
change to proposed J 6.116 to permit the 
applicant to select a single altitude at 
which the he ight -ve loc i ty envelope 
would be established other than for sea 
level conditions and at m a x i m u m cer­
tificated weight . Th i s Is not acceptable 
because there is no assurance that the 
he igh t -ve loc i ty envelope would be estab­
lished over the range of altitudes wi th in 
which most operations are l ikely to occur. 

2. Section 6.113 Minimum operating 
speed performance. Present § 6.113(b) 
prescribes a min imum hover ing ceiling-, 
for helicopters, of no t less than 4,000 
feet under standard atmospheric condi ­
tions and at m a x i m u m weight . T h e tur­
bine engine is considerably more sensi­
tive to the effects of ambient temperature 
in developing power than is the rec ipro­
cating engine. As a result, ambient t e m ­
peratures h igher than the standard 
atmospheric conditions wi l l impair the 
hover ing performance of turb ine-pow­
ered helicopters to a greater degree than 
in the case of helicopters equipped wi th 
reciprocat ing engines. The re fo re , c o m ­
pl iance with the min imum hover ing 
cei l ing requirements of 5 6.113(b) does 
not necessarily insure that turbine-
powered helicopters will have an overal l 
level of: hovering performance equivalent 
to rec iproca t ing-engine-powered he l i ­
copters under the same temperature con­
ditions. 

F r o m an analysis of hovering pe r fo rm­
ance data of helicopters equipped with 
sea level reciprocat ing engines, it ap­
pears that reasonable equivalence in 
overal l hover ing capabili t ies can be o b ­
tained if turbine-powered helicopters 
possess hovering capabili ty at a pressure 
alti tude of 2,500 feet and a temperature 
of s tandard plus 40° P . Because of the 
foregoing, § 6.113 is being amended by 
making the currently effective pa ra ­
graph ( b ) applicable to rec iprocat ing-
engine-powered helicopters, and by in­
troducing a new paragraph incorporat ­
ing the aforement ioned hovering ceil ing 
criteria for turbine-powered helicopters, 

3. Section 6.121 Controllability. T h e 
present rules do not include provisions 
fo r rapid power recovery when the power 
control is advanced from the idle posi­

t ion. Fo r helicopters, rap id transit ion t o 
powered flight is necessary fo r recovery 
fo l lowing autorotat ive approaches, where 
the use of improper flare techniques close 
to the ground might result in an acc i ­
dent. R a p i d power response affords p r o ­
tect ion during autorotat ion t raining and 
practice, and in other landing operations. 

Rec iproca t ing engines can be made to 
respond rapidly to throt t le opening. I n 
the case of at least one turbine-powered 
helicopter, however , the engine m a n i ­
fested delayed power recovery charac­
teristics fo l lowing autorotat ive a p ­
proaches and rejected landings. I t was 
proposed, therefore, to amend ? 6.121(a) 
by adding a new sentence at the end 
thereof wh ich would require demonstra­
t ion of a prompt recovery fo i lowing on 
autorotat ive approach. 

T w o comments were made on the p r o ­
posal, both of which pointed out that the 
word "prompt ly" , wh ich was used to 
qualify the recovery f rom the autorota­
t ive approach to power -on flight, would 
be subject t o different interpretat ions. 
O n e comment wen t on to say that the 
word "p rompt ly" was not considered t o 
have the same meaning for both rec ip­
rocat ing and turbine-engine Installa­
tions and, fo r this reason, the appl icant 
should be required to demonstrate only 
that the engine installation does no t d e ­
t ract significantly from the abi l i ty of the 
engine to respond, A suggestion was 
made to revise the proposal by using 
"safe ly" in lieu of "prompt ly" . A c c o r d ­
ingly, a change is being made to 5 6.121 
( a ) by adding a new provis ion t o require 
that the helicopter be able to recover 
safely f rom a balked autorotat ive ap­
proach to power -on flight. 

4. Sect ion 6.251 Fuselage, landing 
gear, and rotor pylon structure. T h e 
draf t release proposed to amend § 6.251 
( c ) by requiring that a factor of 1.25 be 
applied to the mean engine torque to 
account for turbine-engine power surges 
under accelerated flight and landing con­
ditions. One comment recommended 
that this requirement be qualified to per­
mit the applicat ion of a factor less than 
1.25 if this reduced factor is supported 
by tests. T h e A g e n c y believes that the 
1.25 factor (which has already been pre­
scribed for turbine-powered aircraft in 
other parts of the airworthiness regula­
t ions) is a reasonable standard for all 
turbine-powered rotorcraf t type cert i f ­
icated under the provisions of P a r t fi. 
Accord ing ly , 5 6.251(c) is being amended 
as proposed. 

5. Sect ion 6,304 Protection. Present 
5 6.304(a) requires that the rotorcraf t 
structure be protected against deter iora­
tion or loss of s trength due to wea the r ­
ing, corrosion, abrasion, or other causes. 
I t was proposed in the draf t release t o 
add a requirement that all parts of the 
ro torcraf t be protected against de ter io­
ra t ion due to engine exhaust gases as 
well . One c o m m e n t poin ted out that the 
phrase "or other causes" in the present 
regulat ion embraces engine exhaust 
gases, and that ment ion of this cause i m ­
proper ly implies that turbine instal la­
tions require more protect ion f rom 
deter iorat ion due to exhaust than do 

reciprocat ing Installations. Ano the r 
comment point out that the proposed 
delet ion of the phrase "where necessary 
for protect ion" f rom present 5 6.304(b) 
(which requires vent i la t ion and d ra in ­
age p rov i s ions ) , unjustifiably imposes a 
requirement for vent i la t ing and draining 
all parts of the ro torcra f t regardless of 
need. T h e A g e n c y agrees wi th both of 
these comments and the final rule has 
been revised accordingly. Present i 6.304 
(c> is superfluous and has been deleted, 
and the provisions of present §5 6.304(a) 
and 6.304(b) have been combined in one 
section. 

6. Sect ion 6.401 Engines. Sect ion 
6.401 of Subpart E ( re la t ing t o power -
plant ins ta l la t ion) is amended by the 
addi t ion of a requirement that ne i ther 
engine combustion flameout, nor c o m ­
pressor stall or surge shall prevent c o m ­
pliance with the demonstrat ion of flight 
characterist ics required by § 6.120. T h a t 
section requires compliance wi th cer ta in 
provisions per ta ining to control labi l i ty , 
t r im, and stabili ty at all normal ly e x ­
pected operat ing altitudes, under all 
cri t ical loading conditions, and fo r a l l 
speeds, power, and rotor speed condit ions 
fo r which certification is sought. P r e s ­
ent 5 6.120(b) requires that i t shall be 
possible to main ta in a f l ight condi t ion 
and to make a smooth transi t ion f r o m 
one f l ight condition to another wi thout 
requiring an exceptional degree of skill , 
alertness, or s trength on the par t of the 
pi lot . These requirements do not take 
into account any effect that turbine 
engine characterist ics m i g h t have on the 
execut ion of ro torcraf t control and m a ­
neuver. Sect ion 6.401 is therefore 
amended as set for th above. T h e p r o ­
posed t ex t of 5 6.401(e) stated in pa r t 
t h a t " * * * engine combustion flameout 
shall not occur ncr shall compressor stall 
or surge affect any of the prescribed 
maneuvers." A comment was made tha t 
the proposal did not define the degree of 
"affect" that would be permissible and 
In no way determines the effect of m a ­
neuvers on engine operation. T h e p r o ­
posed requirement was intended to d is­
close whether the effect of stall or surge 
prevented eompiianee wi th the maneuver 
requirements, regardless of whether the 
maneuvers or something else caused the 
onset o f stall o r surge. T h e final rule 
has been clarified in this respect. 

7. Sect ion 6.427 Strainers. Present 
5 6.427 requires a strainer to be incorpo­
rated in the fuel system between the tank 
and the engine. Turbine engine fuel 
can contain significant quantities of d i s ­
solved and entrained water wh ich migh t , 
under low temperature conditions, p re ­
cipitate f rom the fuel onto the strainer. 
Sect ion 6.427 is, therefore, amended by 
adding a provision, for turbine engines, 
to require automatic maintenance of fuel 
flow when ice-c logging of the strainer 
occurs, unless means are incorporated in 
the fuel system to prevent the accumula­
t ion of ice particles on the strainer. T h i s 
requirement is the same as the require­
m e n t wh ich has been applied to turbine 
transport airplanes type certificated in 
accordance wi th P a r t 4b of the Civi l A i r 
Regulat ions , and is added because ro tor -
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craf t type certificated in accordance wi th 
P a r t 6 can be exposed t o a similar en­
vi ronment . Ro to rc ra f t operated in 
nor thern latitudes can be exposed to low 
temperature atmosphere and the fuel 
t e m p e r a t w e reduced below the f reezing 
temperature of water. T h i s is a situa­
t ion conducive to fo rma t ion of ice par­
ticles in the fuel system. 

T w o comments were made on the p r o ­
posal to amend § 6.427. T h e first was 
that further definit ion of fuel and icing 
is required because the same require­
ments should no t be required for fuels 
such as avia t ion gasoline which can be 
used and which are not susceptible to 
icing. Turb ine engines usually are ce r ­
tificated to use turbine fuels, which are 
susceptible to icing, with a secondary 
specification for the use of avia t ion gaso­
line as a fuel. I n the improbable event 
that aviat ion gasoline is specified as the 
only fuel to be used in a part icular tur­
bine engine, and appropriate l imitat ions 
to that effect are established, it is possible 
that the rotorcraf t m i g h t still be found 
eligible under § 6.10 for issuance of a type 
certificate, even when no t in compliance 
w i th the requirement . T h e second c o m ­
ment expressed concern that a l though 
the language of the proposal seems clear 
that, as a means of compliance, a suitable 
bypass in case o i filter c logging is ac­
ceptable, there was reason to believe that 
the rule m i g h t no t be so construed in all 
cases. T h e proposal was constructed 
deliberately to neither require nor p r o ­
hibi t a bypass as a means of compliance, 
or for any other reason. T h e use of an 
automatic filter bypass is an acceptable 
w a y of main ta in ing fuel flow if the filter 
ice-clogs . T h e final rule has therefore 
not been changed in any respect. 

3. Sections 6.450-6.452 Cooling tests. 
Present 55 6.450 and 6.451 deal wi th 
powerplant cooling capabi l i ty and r e ­
quire tests to show that powerplant t em­
perature l imits can be maintained. I t 
was proposed to ar range these require­
ments in the same fo rm adopted fo r 
other parts and to clarify their genera l 
applicabil i ty t o turbine engine instal la­
tions as well as reciprocat ing engine i n ­
stallations. I t was also proposed to spec­
ify in a new § 6.452, test condit ions based 
on applicable ro torcraf t pe r formance r e ­
quirements. Present rules require c o o l ­
ing capabil i ty to be shown under an an­
ticipated hot day temperature of 100° F., 
but do not l imi t rotorcraf t operat ion to 
ambient atmospheric temperatures at or 
below that temperature. T h e proposal 
in the draf t release would have pe r ­
mit ted the applicant to select the m a x i ­
m u m ambient atmospheric temperature 
at which cooling capabil i ty is to be 
shown and would have established the 
selected temperature as an operat ing 
l imita t ion. 

T w o comments were made on the p r o ­
posals to amend the cooling require­
ments . T h e first comment was an objec­
t ion to the proposed requirement estab­
lishing an ambient atmospheric tempera­
ture l imi ta t ion on the opera t ion of a. 
rotorcraft . I t was contended that no 
need had been shown fo r imposing such 
a l imi ta t ion and that engine operat ional 

temperature l imits have been adequate 
i n providing fo r safe operat ion. T h e 
intent of this aspect of the proposal was 
not to supplant exist ing l imits on cy l in ­
der, oi l , and other temperatures, but to 
give the applicant greater f reedom in de­
te rmining the capabil i ty of the cooling 
system and to set for th the temperature 
l imi t to which that capabil i ty had been 
demonstra ted and beyond which opera ­
t ion should not be permit ted. T h e 
A g e n c y agrees, nevertheless, that cool ing 
capabil i ty is adequately determined un­
der exist ing regulations whether o r not 
such a l imi ta t ion is established and, 
therefore , the presently effective rules 
are being retained with respect to the 
arbi t rary ho t -day condit ion, wi th no r e ­
quirement being adopted fo r an ambien t 
atmospheric temperature l imita t ion. 
Accord ing ly , proposed §8 6 , 1 ( c ) ( 2 ) , 
6.603 ( d ) , and 6.714(d) . all of which deal t 
wi th the proposed ambient a tmospheric 
temperature l imitat ion, are not included 
in the amendments adopted herein. 

T h e second comment was a request to 
retain the existing cool ing test p roce ­
dures because: T h e r e is no reason to 
change them, the existing requirements 
are to investigate hover, c l imb, and 
m a x i m u m speed conditions, and takeoffs 
and landings are condit ions which are 
too transient to require testing. T h e 
A g e n c y disagrees and the cool ing test 
procedures are adopted in a new § 6.452 
as proposed. These procedures, in fact, 
provide substantial relief f rom the pres­
ently effective rule which requires that 
the cooling system be capable of main­
ta ining engine temperatures wi th in safe 
operat ing l imits under all condit ions of 
fl ight during a period at least equal to 
that established by the fuel capaci ty of 
the rotorcraf t . R a t h e r than pro longing 
an operat ion far beyond its normal e x ­
tent, which is no t practical, the final rule 
requires a test of cool ing capabil i ty only 
through the course of a n o r m a l opera­
tion. T h e only change f rom exist ing 
procedures is in the requirement to pre­
cede the takeoff-cool ing test by a stabil i­
za t ion per iod at hover , a procedure ca r ­
r ied out in serivce. Takeoff in these cir­
cumstances would not be a transient con ­
dition. Present cooling test procedures 
clearly require a demonstra t ion of c o o l ­
ing capabil i ty during all conditions, in ­
cluding takeoff and landing, and the new 
procedures are substantively unchanged 
in this respect. 

9. Sect ions 6.460-6.463 Induction and 
exhaust systems. Presently effective 
§§ 6.460 through 6.463 deal wi th the 
induction and exhaust systems. A l ­
though these sections have general ap­
plicabil i ty, regardless of the type of en ­
gine used, the provisions in detai l cover 
reciprocat ing engines only. Because o f 
the differences in configuration, opera­
t ion, and characteristics between turbine 
and reciprocat ing engines, i t is necessary 
to add similar details cover ing turbine 
engines. Accord ing ly , § 6.460 is being 
amended to incorporate the general r e ­
quirement fo r induction systems which is 
present ly contained in § 6 .461(a) . Sec­
t ion 6.461 is being amended to make the 

provis ion of paragraph ( c ) , covering 
drains, genera l ly applicable. 

Fo re ign object ingestion can damage 
turbine compressors. Service experience 
wi th mi l i t a ry type aircraf t opera t ing 
f rom undeveloped or unclean r amp and 
runway areas shows that compressor 
damage due to fo re ign objects is one of 
the major causes of premature engine 
change and compressor failures. H e l i ­
copters, wh i l e opera t ing on the ground 
or hover ing in ground effect, produce 
a strong recirculat ion p a t t e r n of air­
flow through the rotor disk which is 
capable of l i f t ing objects f r o m the 
ground and whi r l ing them about the 
helicopter. Turb ine engines used in 
helicopters type certificated in ac ­
cordance wi th Par t 6 are l ight ly con­
structed and, therefore , are especially 
vulnerable to compressor damage . Sec­
t ion 6.461 is being amended, therefore , 
by adding a provision (5 6 . 4 6 1 ( c ) ) , for 
turbine engines, to require that operat ion 
of turbine engines from, idle to the start 
of takeoff shall no t result in pebble i n ­
gestion into the induction air inlet dur­
ing ro torcraf t operat ion on a defined bed 
o£ pebbles. T h e object ive of this amend­
ment is t o protect the engine against 
fore ign object damage and thereby avoid 
engine fai lure f rom this cause. 

Sect ion 6.462 is also being amended by 
adding a provision (§ 6 .462(b) ) for the 
protect ion of turbine engines in icing 
condit ions by requir ing that the engine 
installation shall not adversely affect the 
capabil i ty of the engine to operate in ac­
cordance wi th the provisions of § 13.210-
( c ) of P a r t 13 of the Civi l A i r R e g u l a ­
tions, This addit ion more specifically 
covers the effect of installation on the 
ice protect ion features of the engine than 
the general terms of § 6 .462(a) . 

Sect ion 6.463 has been revised to c la r ­
ify the extent of its applicabil i ty t o 
turbine engine rotorcraft . Accord ing ly , 
the phrase "carburetor a ir in take" i n 
present § 6 .463(b) (1 ) has been changed 
to "engine air in take" in § 6.463(c) of 
the amended rule. A provision is added 
requiring drains fo r turbine engine ex ­
haust systems to prevent the accumula­
t ion of fuel after the failure o f an a t ­
tempted engine start. Also , because of 
the difficulty of insuring that turbine en­
gine exhaust gases are discharged clear 
of ro torcraf t structure, and the possible 
ambigui ty of this requirement wi th r e ­
spect to the provisions of § 6.304, this 
provision of present § 6.463(b) ( 1 ) is be ­
ing deleted. I n this connection, the 
similar provision of that section requir­
ing that exhaust gases shall be dis­
charged clear of cowling, is contradic tory 
to § 6.484(d) which permits impingement 
of exhaust gases on cowl ing under cer ­
ta in conditions. T h e w o r d "cowl ing" 
is therefore, being deleted f rom the final 
rule. 

Severa l comments were made on the 
induction system and exhaust system 
proposals. T h e first, made w i th respect 
to proposed § 6 .461(b) , was a request t o 
insert the phrase, "when fuel accumula­
t ion is possible," for the reason that not 
all turbine induction systems can accu-
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muiate fuel and drains should no t be r e ­
quired for an installation where fuel wi l l 
not accumulate. T h e Agency concurs 
and the requirement is being revised ac­
cordingly. A request also wa^ made to 
reword paragraph (c> to permit compl i ­
ance wi thout demonstrat ion because the 
location or design of the induction system 
can easily preclude the need tor a d e m ­
onstration, and the demonstrat ion i m ­
plied by the requirement could seriously 
damage rotors and structural c o m p o ­
nents of the rotorcraft and would be un­
necessarily costly. T h e proposal e x ­
pressed the importance of insuring 
that foreign objects wil l not be ingested, 
by reason of design or location, dur­
ing certain ground operations. It 
•was not intended, of course, to re­
sult in engine damage during a show­
ing of compliance wi th the requirement. 
T h e requirement wi l l in no way prevent 
the applicant f rom taking whatever p re ­
cautions he deems necessary to prevent 
ingestion at the t ime he shows compl i ­
ance wi th this requirement . I i the p re ­
cautions taken are permanent and pre­
vent ingestion, it should be possible to 
find that compliance has been achieved 
wi thout the necessity of conducting an 
actual operat ion. 

T h e second comment , made wi th r e ­
spect to proposed 5 6.462, requested that 
reference to, and requirements for , su­
percharged engines be made In para­
graph ( a ) , and that the requirements 
of paragraph (b> , for ice protection of 
turbine engines, be deleted. T h e p ro ­
visions of paragraph ( a ) cover rec ip­
rocat ing engines and were carried into 
the proposal unchanged f rom the pres­
ently effective rules. T h e reasons ad ­
vanced for Introducing supercharger r e ­
quirements are apar t f rom any consider­
at ion contained in the draf t release and 
raise no substantive issue which should 
or could be treated wi th in the f ramework 
of this regulatory action. T h e proposal 
to add provisions concerning turbine en ­
gine Ice protection has the purpose of 
preserving the operat ional integri ty of 
the engine which is required by presently 
effective i 13.210(c) and places in mote 
general terms the applicabili ty to turbine 
engines of the aiready existing require­
men t that the engine atr induction sys­
t e m shall Incorporate means for the p re ­
vent ion and el iminat ion of ice accumula­
tions. T h e requirement has been revised 
to clar i fy the purpose of retaining the 
previously established capabil i ty of the 
engine t o operate in Icing conditions, 
w h e n the engine is installed In the ro tor ­
craft . 

I n connection wi th the proposed ice 
protection requirement, an addit ional 
comment was made that the proposal 
was unclear because of reference m a d e 
therein to rules in other parts. T h e 
A g e n c y feels that the requirement as 
proposed is made sufficiently explici t by 
drawing at tent ion to related rules in 
other parts, and thereby el iminat ing any 
possible necessity for repeat ing those 
rules in Pa r t 6. 

A comment was made wi th respect to 
proposed 5 6.463(b>. that the phrase, " I f 
significant traps exist," should be in ­
serted because the proposed wording Was 

all Inclusive and unnecessarily stringent. 
T h e agency concurs and the requirement 
has been revised accordingly, 

10. Section 6.485 Lines and fittings. 
T h e currently effective provisions of 
5 6.485 set forth requirements for flam­
mable fluid lines and fittings in areas 
subject to engine fire conditions. These 
requirements do not take into account 
that turbine engines present a greater 
area of hot surface than reciprocat ing 
engines and that leaking flammable fluid 
can easily igni te upon contact wi th the 
ho t surface. Exper ience wi th turbine -
powered transports shows tha t fluid 
leaks do occur occasionally and can rea­
sonably be expected to occur as well in 
rotorcraf t type certificated in accord­
ance wi th Par t 6. T h e requirements 
of present 3 6 .463(b ) (2 ) ( amended 
§6.463 id ) > for separation of exhaust 
system and fuel system components 
establishes a concept of fire prevent ion 
which must be retained in the case of 
turbine engine installations if a compa­
rable level of safety is to be achieved. 
Sect ion 6.485 is, therefore, being amend­
ed by adding a requirement that lines 
and fittings carrying flammable fluid be 
located or shielded to prevent fluid leak­
age on surfaces hot enough to igni te the 
fluid. I t is also being required that flam­
mable fluid f rom drains and vents be 
discharged clear of the induction system 
air inlet. 

One cemment was made on the p ro ­
posal to amend § 6.485, expressing con­
cern that the requirement as proposed 
mijiht not state clearly the fact engine 
lines and fittings are excluded f rom ap­
plicabil i ty of the rule. T h e provision of 
the present rule which states, " T h e p r o ­
visions of this paragraph shall not a p ­
ply to those lines and fittings which fo rm 
an integral part of the engine" is r e ­
tained. T h e A.ycney does not agree that 
the rule is not clear and explicit , and 
feels that the concern expressed arises 
only because the new provision a p ­
peared in the draf t release after the 
statement of exclusion. T h e require­
ment has been revised, therefore, by re ­
versing the order of appearance of the 
t w o provisions. 

11. Sections 6,604 and 6.714 Power-
plant instruments: jmwrplant limita-
tions. Sect ion 6 . K g ) ( 2 ) ( i i ) defines 
takeoff power for turbine engines in 
terms of the m a x i m u m conditions of en­
gine rotor shaft rotat ional speed and gas 
temperature approved for normal take­
off. Section 6 . 1 ' g M 4 ) defines gas t e m ­
perature as the temperature of the gas 
stream obtained as indicated In the ap ­
proved engine specification. Oas t em­
perature Is a l imit ing condit ion on the 
development of power and is l imited i t ­
self by engine operating l imitations. 
Sections 6.604 and 6.714 are deficient in 
no t requiring a gas temperature indica­
tor and the establishment of gas t e m ­
perature limits. These requirements 
are, therefore, being added to these 
sections. 

Turboshaf t engines used In ro to r ­
craf t are capable of producing brake 
horsepower substantially In excess of the 
m a x i m u m rat ing o r that which the rotor 
drive system is designed to absorb. A d ­

herence to gas temperature and r.p.rn. 
l imitat ions will not, In all cases, p re ­
vent excess brake horsepower. T o pre­
vent adverse effects upon rotorcraf t and 
engine structure, and flight character­
istics, i t was believed necessary to es­
tablish a m a x i m u m l imi t upon brake 
horsepower. Th i s l imit would require 
means to be provided for the pilot to de ­
termine that the brake horsepower l imi t 
is no t being exceeded. I t was proposed, 
therefore, to amend § 6.714 to require 
that brake horsepower l imitations be es­
tablished for takeoff and m a x i m u m 
continuous operat ion and to amend 
5 6.604 by adding a requirement fo r 
means to enable the pi lot to determine 
the brake horsepower. 

Severa l comments were made on this 
proposal. N o n e of the comments took 
issue in principle but all o f them c o n ­
tended that torque and torque l imi t a ­
tions were the significant factors t o be 
considered, rather than brake horse­
power. T h e A g e n c y concurs and the 
requirements involved have been revised 
accordingly by employing the t e r m 
"torque" in place of "brake horsepower." 
I n so doing, I t has been necessary t o 
consider the provisions of presently e f ­
fective § 6 .250(f ) , pertaining t o design 
torque and torque l imitat ions. F o r c o n ­
sistency wi th these provisions and t he 
te rms of the draf t release, the amend­
ments being made for torque l imitat ion 
and indication will be applicable to 
ro torcraf t the main rotors of which are 
driven by turboshaft engines. T h e 
torque upon which a l imi t is established 
Is that which the rotor dr ive system Is 
designed t o t ransmit or the torque 
which the main rotor assembly is d e ­
signed to withstand in comply ing w i th 
the provisions of § 6 .250(f ) , whichever is 
lesser, i f this torque Is less than the 
max imum which the engine is capable of 
exer t ing and a torque l imit ing device is 
no t provided in the transmission system. 

Interested persons have been afforded 
an opportunity to par t ic ipate in the m a k ­
ing of this amendment (27 F .R . 12224), 
and due consideration has been given to 
all re levant mat te r presented. 

Th i s amendment Is subject t o the F A A 
Recodif icat ion P r o g r a m announced i n 
Draf t Release N o . 61-25 (26 F . R . 10698), 
T h i s recodification, however , will no t r e ­
sult in any substantive change in the 
rules as adopted herein. 

I n consideration of the foregoing, P a r t 
6 of the Civil A i r Regulat ions (14 C F R 
Par t 6, as amended! is hereby amended 
as fol lows, effective November 14,19631 

1. B y amending § 6.111 to read as 
fo l lows: 

§ 6.111 Takeoff. 

(See also SI 6.116, 6.740, 6.742, and 
6.743.) 

( a ) T h e takeoff shall be demonstrated 
at fo rward center of gravi ty , and using 
takeoff power and takeoff r.p.m. 

( b ) T h e takeoff shall be made in a 
manner such that a landing can be m a d e 
safely at any point along the flight pa th 
in case of an engine failure and shall 
no t require an exceptional degree of skill 
on the par t o f the pilot or except ional ly 
favorable conditions. 
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to) Compliance with the provisions of 
paragraph ( b ) of this section shall be 
determined over the range from standard 
sea level conditions and maximum certif­
icated weight to the maximum altitude 
capability of the rotorcraft but which 
need not be greater than 7,000 feet and 
at weights selected by the applicant. 

( d ) Pertinent information concerning 
the takeoff weights and altitudes shall 
be specified in the performance informa­
tion section of the Rotorcraft Flight 
Manual . Information concerning the 
takeoff procedure, including the type of 
takeoff surface and appropriate climbout 
airspeeds, shall be specified in the oper­
ating procedures section of the Rotor­
craft Flight Manual . 

2. By amending § 6.113 by redesignat­
ing paragraph (c ) as paragraph ( d ) , and 
by amending paragraph <b) and adding 
new paragraph (c) to read as follows: 

§6.US Minimum operating .speed per­formance, 
* * * * * 

tb> For reciprocating-engine-powered 
helicopters, the hovering ceiling at maxi ­
mum weight shall be not less than 4,000 
feet under standard atmospheric condi­
tions and under operating conditions 
prescribed in paragraph fa) of this sec­
tion. 

<c) For turbine-powered helicopters, 
the hovering ceiling at maximum weight 
shall be not Jess than 2,500 feet pressure 
altitude at a temperature of standard 
-f40° F. and under operating conditions 
prescribed in paragraph (a> of this 
section. 

§6.116 [ Amendment ] 
3. B y amending § 6.116 by adding in 

the first sentence between the words "es­
tablished" and "together" the words 
"over the range from standard sea level 
conditions and maximum certificated 
weight to the maximum altitude capa­
bility of the rotorcraft but which need 
not be greater than 7,000 feet and a 
weight selected by the applicant,". 

§ 6.121 [Amendment] 
4. By amending § 6.121(a) by adding 

a new sentence at the end thereof to 
read "It shall be possible to recover safely 
from a balked autorotative approach to 
power-on flight," 

§ 6.251 [Amendment] 

5. B y amending 5 6.251(c) by adding 
a new sentence at the end thereof to read 
"For turbine engines, the limit torrjue 
shall be obtained by multiplying the 
means torque by 1.25." 

6. By amending § 6.304 to read as 
follows: 

§ 6,304 I'roleetion. 
All parts of the rotorcraft shall be pro­

tected against deterioration or loss of 
strength in service due to weathering, 
corrosion, abrasion, or other causes, and 
shall be ventilated and drained where 
necessary for protection to prevent the 
accumulation of corrosive, flammable, 
and noxious fluids. 

7. By amending 5 6.401 by adding a 
new paragraph (c) to read as follows: 
§ 6,401 Engines. 

* * * * * 
<c) In establishing compliance with 

the provisions of 5 6.120, for rotorcraft 
incorporating turbine engines, engine 
combustion flameout shall not occur nor 
shall compressor stall or surge prevent 
compliance with the provisions of 5 6.120, 

8. By amending § 6.427 to read as 
follows: 

§ 6.427 Fuel sirainer ur filler. 
A fuel strainer or filter shall be in­

stalled between the fuel tank outlet and 
the fuel metering device of the engine 
and shall comply with the following 
provisions: 

( a ) The strainer or filter shall in­
corporate a sediment trap and drain; 

(t>) The strainer or filter shall be in­
stalled in an accessible position; 

<c) The screen or filter element shall 
be easily removed for cleaning; 

( d ) If an engine-driven fuel pump is 
incorporated, the strainer or filter shall 
be located between the fuel tank and 
the pump; and 

<e> Provision shall be made to main­
tain automatically the fuel flow to tur­
bine engines when ice-clogging of the 
strainer or filter occurs, unless means 
are incorporated in the fuel system to 
prevent the accumulation of ice particles 
on the straineT or filter. 

9. By amending § 6.450 to read as 
follows: 

§ 6,450 General. 
The powerplant cooling system shall 

be capable of maintaining the tempera­
tures of powerplant components and 
engine fluids within the temperature 
limits established for such components 
and fluids, under all surface (ground or 
water) and flight operating conditions. 
(For cooling system instruments, see 
§§ 6,604 and 6.734.1 

10. B y amending I 6.451 to read as 
follows: 

§ 6.431 Cooling tests. 
( a ) General. Compliance with the 

provisions of § 6.450 shall be demon­
strated by test under critical surface 
(ground or water) and flight operating 
conditions. If the tests are conducted 
under conditions which deviate from the 
maximum anticipated air temperature 
(see paragraph (b) of this section), the 
recorded powerplant temperatures shaU 
be corrected in accordance with the pro­
visions of paragraphs <c) and ( d ) of this 
section. The corrected temperatures de -
termined in this manner shall not exceed 
the established limits. I n the case of 
reciprocating engines, the fuel used dur­
ing the cooling tests shall be of the mini­
mum grade approved for the engines 
involved, and the mixture settings shall 
be those normally used in the flight 
stages for which the cooling tests are 
conducted. The test procedures shall be 
as outlined in § 6.452. 

( b ) Maximum anticipated air tem­
perature. The maximum anticipated 

temperature (hot-day condition) shall 
be 100° F. at sea level, decreasing from, 
this value at the rate of 3.6° F. per 
thousand feet of altitude above sea level 
until a temperature of —69.7° F, is 
reached above which altitude the tem­
perature shall be constant at —69.7° F. 

(c) Correction factor. Temperatures 
of all powerplant components and engine 
fluids, except cylinder barrels, for which 
temperature limits have been established 
shall be corrected by adding the differ­
ence between the maximum anticipated 
temperature and the temperature of the 
ambient air at the time of the first oc­
currence of the maximum component or 
fluid temperature recorded during the 
cooling test, unless a more rational cor­
rection is shown to be applicable. 

(d ) Correction factor for cylinder bar­
rel temperatures. Cylinder barrel tem­
peratures shall be corrected by adding 
0.7 of the difference between the maxi­
mum anticipated temperature and the 
temperature of the ambient air at the 
time of the first occurrence of the maxi­
mum cylinder barrel temperature re­
corded during the cooling test, unless a 
more rational correction is shown to be 
applicable. 

11. By adding a new S 6.452 to read as 
follows; 

§ 6,452 Cooling test procedures, 
( a ) General. The cooling tests shall 

be conducted with the rotorcraft in the 
configuration and operating under the 
conditions which are critical relative to 
cooling during each stage of flight. 

<b) Temperature stabilization. For all 
stages of flight, temperatures shall be 
stabilized under conditions from which 
entry is made into the rstage of flight for 
which a test is conducted, except when 
the entry condition normally is not one 
during which component and engine 
fluid temperatures would stabilize. In 
such case, operation through the full en­
try condition shall be conducted prior 
to entry into the stage of flight for which 
the test is conducted in order to allow 
temperatures to attain their natural level 
at the time of entry. During the takeoff 
cooling test of helicopters, the climb at 
takeoff power shall be preceded by a pe­
riod of operation at hover during which 
the powerplant component and engine 
fluid temperatures are stabilized. A tem­
perature shall be considered stabilized 
when its rate of change is less than 2' F. 
per minute. 

(c) Duration of test. Cooling tests for 
each stage of flight shall be continued 
until one of the following conditions is 
fulfilled: 

(1) Component and engine fluid tem­
peratures stabilize; 

(2) The stage of flight is completed; or 
<3> A n operating limitation is reached. 

12. By amending 5 6.460 to read as 
follows: 

§ 6.460 General. 
The engine air induction system shall 

supply air as required by the engine when 
the rotorcraft Is operated under all in­
tended operating conditions and m a ­
neuvers. 
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13. By amending 5 6.461 to read as 
fo l lows : 

§ 6 , 4 6 1 Air indijciioii. 

T h e fo l lowing provisions shall apply t o 
air induction systems: 

( a ) Co ld air Induction systems shall 
open completely outside the cowling un­
less the emergence 01 backfire flames is 
prevented; 

( b ) I f fuel accumulation is possible, a ir 
Induction systems shall be provided wi th 
(trains which discharge fuel clear of the 
rotorcraf t and out of the path of exhaust 
f lames; and 

( c ) Operat ion of turbine engines f rom 
Idle to the start o f takeoff shall no t result 
In pebble ingestion into the induction air 
Inlet when the rotorcraf t is operated on 
a pebble bed at least 1V2 inches deep, con ­
sisting of pebbles which wi l l pass through 
Mj-lnch mesh screening but not through 
%- lnch mesh screening, and Spread over 
an area which extends horizontal ly 5 
feet beyond tips of the main rotor, 

14. B y amending § 6.462 to read as 
fo l lows ; 

§ 6.462 I n d u c t i o n system protection 
f rom ice. 

( a ) Reciprocating engines. ( 1 ) T h e 
engine air induction system shall incor­
porate means fo r the prevent ion and 
el iminat ion of Ice accumulations. U n ­
less It Is demonstrated that this can be 
accomplished by other means, compl i ­
ance wi th the fo l lowing heat rise p rov i ­
sions shall be demonstrated in air free 
of visible moisture at a temperature of 
30° F. when the engine is operat ing at 
15 percent of its m a x i m u m continuous 
power . 

( 2 ) Ro torc ra f t equipped with sea level 
engines employing convent ional venturi 
carburetors shall have a prcheater capa­
ble o f provid ing a heat rise of 90° F . 

( 3 ) Rotorc ra f t equipped wi th sea level 
engines employing carburetors wh ich 
embody features tending to reduce the 
possibility of ice format ion shall be p r o ­
vided wi th a sheltered alternate source of 
air. T h e preheat supplied to this a l ter ­
nate air intake shall be not less than that 
provided by the engine cooling air d o w n ­
stream of the cylinders. 

( 4 ) Ro torc ra f t equipped with altitude 
engines employ ing conventional venturi 
carburetors shall have a preheatcr capa­
ble o f providing a heat rise of 120° F . 

( 5 ) Ro torc ra f t equipped wi th alti tude 
engines employing carburetors which 
embody features tending to reduce t he 
possibility of ice format ion shall have 
a preheater capable of providing a hea t 
rise of 100° F., except that i f a fluid 
deicing system is used the heat rise need 
not be greater than 40° F . 

( b ) Turbine engines. T h e engine as 
installed shall be capable of operat ion 
throughout the flight power range w i t h ­
out adverse effect on engine opera t ion 
or a serious loss of power or thrust 
under the Icing condit ions specified in 
§ 13.210(c) of P a r t 13 of Uiis chapter . 

15. E y amending 5 6,463 to read as 
fo l lows : 

§ 6.463 Exhaust syslem. 

T h e fo l lowing provisions shall apply to 
exhaust systems: 

( a ) Provis ion shall be m a d e fo r the r ­
mal expansion of manifolds and p ipes ; 

( b ) P rov is ion shall be m a d e t o p r e ­
ven t local ho t spots; 

(c> Exhaust gases shall be discharged 
clear of the engine air intake, fuel sys­
tem components, and drains; 

( d ) Exhaust pipes shall not be located 
adjacent to or under the carburetor o r 
fuel system parts unless such parts are 
protected against leakage; 

( e ) Exhaust gases shall not impai r 
p i lo t vision at n ight due to glare", and 

( f ) I f significant traps exist, turbine 
engine exhaust systems shall be p r o ­
vided wi th drains discharging clear of 
the rotorcraf t in normal ground and 
flight att i tudes to prevent the accumu­
lat ion of fuel after the fai lure of an 
a t tempted engine start. 

§ 6.485 [ A m e n d m e n t ] 

16. B y amending § 6.485 by insert ing 
between the second and last sentences 
of paragraph ( a ) a new sentence to read 
"Lines and fit t ings carrying flammable 
fluid shall be located or shielded to pre ­
vent fluid leakage on surfaces hot enough 
to ign i te the fluid.", and by adding at 
the end of paragraph ( b ) a new sen­
tence to read "F lammable fluid f rom 
drains and vents shall be discharged 
clear of the induction system air inlet ." 

17. By amending 5 6.604 by adding 
new paragraphs ( n ) and ( o ) to read as 
fo l lows : 

§ 6.601- Powernlant iii'-iruim-ius, 
R * * * * 

( n ) Gas temperature indicator for 
each turbine engine. 

( o ) F o r each turboshaft engine, 
means to enable the pi lot to determine 
the torque if a torque l imi ta t ion is estab­
lished in accordance with the provisions 
of § 6.714(d). 

18. B y amending 5 6,714 by delet ing 
f rom the first sentence the parenthet ical 
let ter " ( c ) " and inserting in lieu thereof 
" ( d ) " , by adding to paragraph ( a ) a new 
subparagraph (5 >, by adding t o para­
graph ( b ) a new subparagraph ( 3 ) , and 
by adding a new paragraph i d ) to read 
as fo l lows : 

§ 6.714 Power ) ) l jn i limitations. 
* • * * * 

( a ) Takeoff operation. * * • 
(5 ) T h e permissible gas temperature 

for turbine engines over the range of o p ­
erating and atmospheric conditions for 
which cert if ication is sought, 

(b) Continuous operation. * * * 
(3 ) T h e permissible gas temperature 

fo r turbine engines over the r ange of o p ­
era t ing and atmospheric conditions fo r 
which certif ication is sought. 

* • * * • 

( d ) Torgue . F o r rotorcraf t the m a i n 
rotors of which are driven by turboshaft 
engines, the torque which the ro tor dr ive 
system Is designed to transmit or the 
torque which the m a i n rotor assembly Is 
designed to wi ths tand in complying w i th 
the provisions of 5 6 .250(f ) , whichever is 
lesser, If this torque is less than the m a x i ­
m u m which the engine Is capable of e x ­
ert ing and a torque l imit ing device is not 
provided In the transmission system-

(Sec«. 813(a). 601, 603; 72 Stat. 752, 775, 776; 
4B U.S.C. 1354, 1421, 1423) 

Issued in Wash ing ton , D.C., on October 
8, 1963. 

N . E. HALABV, 
iidmrrtistrator. 

[F.R. Doc. 63-10855; Piled. Oct. 14, 1363; 
8.45 ajn.] 


