FEDERAL AVIATION AGENCY
FLIGHT STANDARDS SERVICE
Washington 25, D. C,.

December 11, 19462

CIVIL AIR REGULATIONS DRAET RELEASE MO, 62-52

SUBJECT: Rotorcraft Airworthiness; Normal Category - Miscellaneous
Amendments; Turbine-Powered Rotorcraft

The Flight Standards Service of the Federal Aviation Agency has under
consideration amendments to Part 6 of the Civil Air Regulations relating
to the use of turbine engines in rotorc¢raft certificated in accordance with
that part, 7The reasons therefor are set forth in the explanatory statement
of the attached proposal which was published today in the Federal Register
as a notice of proposed rule making,

The Flight Standards Service desires that all persons who will be
affected by the reguirements of this proposal be fuily informed as to its
effect upon them and is therefore circulating copies in order to afford
interested persons ample opportunity to submit comments as they may desire,

Because of the large number of comments which we anticipate receiviang
in response to this draft release, we will be umnable to acknowledge receipt
aof each reply, However, you may be assured that all comments will be given
careful consideration,

It should be noted that comments should be submitted in duplicate to
the Docket Section of the Federal Aviation Agency, and in order to insure
consideration should be received on or before February 11, 1963,

irector,
Flight Standards Service
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NOTICE OF PROPOSED RULE MAKING

4s published in the Federal Register on
December 11, 1962 (27 F.R. 12224)

FEDERAL AVIATION AGENCY

[ 14 CFR Part &1

[Regulatory Docket No. 1517; Draft Release
No. 82-52)

ROTORCRAFT AIRWORTHINESS;
NORMAL CATEGORY

Turbine-Powered Rotorcraft

Pursuant to the authority delegated {o
me by the Administrator (§ 11.45, 27 F.R.
9585, notice is hereby glven that there
i3 under consideration & proposal to
amend Part 6 of the Clvil Air Regqula-
tions te include anworthiness reguite-
ments specifically related Lo turbine-
powered rotoreraft,

Interested persons may barticipate in
the making of the -proposed rules by
submitting such written data, views, or
argurnents as they may desire. Coln-
munications should be submitred in
duplicate to the Docket Section of the
Pederal Aviation Ageuncy, Room A-103,
1711 New York Avenue, NW., Washington
25, D.C. All communications recvived
on or before February 11, 1963, will be
considered by the Adminhistrator before
taking aection upon the proposcd rules.
The proposals contained in this notiee
may be changed in the light of ¢om-
ments received. All comments sub-
mitted will be available in the Docket
Section for examination by intercsted
persons at any time.

This proposal is subject to the FAA
Recodiflcation Program. The final ruie,
if adopted, may be iu a recodificd fortn;
however, the recodificution itself will not
alter the substantive contents propuosed
herein,

The Flight Standards Scrvice has un-
der consideration amendments of Psrt
6 of the Civil Air Regulations I recog-
nition of the use of Lurblhc cogines in
normal category rotoreruft. New re-
quirements are necessary for turbine-
powered rotorcraft to inRure that thoe
general level of safely presently inlehded
by Part 6 is retained.

Section 6.116 requirgs that e vavge
of heights and speeds be determined
within which it is not possible to make
a safe landing in autorotation. From
this and other related requirements, a
height-velocity envelope is established
to inform the pillot of Critical hcighis
and speeds to be avoided during takp-
off and in sustained powercd Aight.

In determining the heights and speeds
for safe landings foliowing power failure,
it has been the generl practice in the
past to conduct tests only ac one fleld
elevation, The heighi-velocily chvelope
derived therefrom was established for
522 level conditions and assuned to be
applicable ever the range of uprraling
aititudes. Because the range of operat-
ing altitudes of the early helicopters was
limited by performance, the effcct of

altitude on the height-velocity envempe
wis not constdered to be sigmificant.

Since 1856, tests Fave Leeh conducted
&t rclatively high field elevations to de-
termine the effect of altituge on the
height-velneity cnivelope and to permit
eompayison of performance at high and
low field elevalions. Severul of these
tesls resulted in accidents. The char-
acteristics of the height-velocily envelope
were determined to be sufliclently dif-
ferenk at  altitude that considersble
wetght reduction was neecssary to oblain
an envetope similar to that for sea level
conditiong,

The eurrent rules do not, preclude alti-
tude gcequntability in the detcrmination
of the limiting heights and speeds for
rafe landinz. However, In view of the
foregoing, it 1s proposed to clarify § 6.116
by inelyding therein specific reference to
altitudes and weights. It is alse pro-
posed that the leiting heights and
speeds for safe landing following power
fallure pc delermined, and the height-
velocity envelope established, at maxi-
muin certificated weight and at weights
and corresponding altitudes selected by
the appliecant. The applicant may,
Lherefore, eslablish the height-veloeity
envelope which represents optimum and
realistic performance for the particutar
helicopter type. In addition, informa-
tion on the helght-veloclty envelope,
which fs necessary for safe low speed ob-
vrations, will be available Lo the pilot.

Conjoined with, the aforementioned
provisions, § 6.111 requircs demonstre-
tion of a takcoff pracedure surh that, at
the maximum certificated weight, a land-
Ing can he made safely at any point alorg
the Aight path in the event of an engine
faiture. It follows, therclore, that the
Lakeoff Night path must be outside the
height-velocily envelope cstablished In
accordance with the provisions of § 6.114,
Section §.111 requires & demonstration
of the takeoff procedutres only st the
maximum certifieated weight, It does
not specifically reguire that the provi-
slons for safe landing are necessary at
maximum weight for sl) altitudes, It is
proposed, thercfore, to clarily 3 6.112 by
inecluding a provision requiring a showing
that a safe landing ean be made following
a power failure during takeoH, 2t maxi-
mum ¢ertificated wetght at seq level, and
for other welghts and eorresponding alti-
tudes selected by the applicant, up to the
moximwm allitude anticipateqd for take-
offs and landings.

Seelion 6.113 (b) prescribes a minimum
hovering celling, for helicopters, of not
less than 4,000 feet under standard
atmosphierie conditions and af maximuom
weaight, ‘The turbine engine i consider-
ably more sensitive to the eficcis of am-
bictl temperzlure in developlng power
than is the recinrocating engine. As a
resuit, ambient eemperatures higher than
the standard stimospheric vonditions wil]
impsir the hovering performance of tur-
bine-poweted helicopters to a greater de-

gres than in the case of helicopbers
equipped with reciprocating engines,
Therefore, establishment of the mini-
mum hovering ceiling in compliance with
§ 6.1131L) does pot necessarily insure an
overall level of hovering performance for
turbine-powered helicopters wquivalent
to reciprocating-engine-powered hell-
copters under the same ternperslure
conditions,

From an analvsis of hovering performa-
ance data of helicopters equlpped writh
sea level reciprocating engines, it appears
that reasonable eguivalence in overall
hovering capabilities can bhe ohtained if
turbine-powered helicopters postess hova
ering capability at a pressurp altitede of
2,500 feet and & temperature of standard
plus 40° F, Therefore, it is proposed to
require the application of this eriteriomn
to turbine-powered  helicopters by
amending § 6.113.

The presently efective rules do not In-
clude provisions for rapid power recov-
ery when the power control is advanced
from the idle position. For helicopters,
rapid transition to powered flight is nec-
essary for recovery following autorota-
tion approaches, where the use of im-
proper flare techniques close to the
ground might result in an acecident.
Rapid power response would afford pro-
tection during autorotation training and
practice, and in other landing operations.

Experience has shown that reciprocat-
ing engines can be made to respond rap-
idly to throttle opening. In the case of
at least one turbine-powered helicopter,
however, the engine manifested delayed
power recovery characteristics following
autorplation appreaches and rejected
landings. It is proposed, therefors, o
amend § 6.121 by introducing a new par-
agraph which will require demonstration
of rapid power recovery characteristics
following an autorotational approach.

Section 6.251(¢) presently specifies pr-
bitratry factors to be applied to the mean
torque to account for power surges on
reciprocating engines. These factors
vary with the number of cylinders. In
§ 62614¢c), it is proposed to rogquire o
factor of 1.25 on the mean ehgine torgne
to scepunt for turbine-engine power
surges under accelerated flight and
Ianding conditions.

Presently effective § 6.120(8) requires
compliance with ceriain provisions per-
tatning to rotorcraft flight characteris-
tics. Complance is required at all
normelly expected operating altitudes,
under all eritical lnading conditions, and
for all speeds, power, and Totor speed
conditions for which certification ie
sought, Section 8.120(b) regbires that ib
shall be possible to mainiain a flicht
condibion and t¢ make & smooth transt-
tion from one flight conditicn 1o another
without reguiring an exceptiopal degree
of skill, alertness, or strength on the part
of the pilot. These requirements do nok
take into account explicitly any effect
turbine-engine cperation might have on



the execution of rotorcraft control and
maneuver. Ty is propased, therefore, to
add to § 6401 a provision that in es-
tablishing c¢ompliance with the prowvi-
sions of §6.120, for rotorcraft incorpa-
rating turbine cngines, engine combus-
unn flamecut shall not cecur nor zhall
compressor s1all or surge affect any of
the prescribed Mancuvers,

Section 6427 requires a straimner to b
incorporated 1 the fuel syelem between
the tank and the engine. Turbine en-
gine fuel can contain significant quanti-
ties of dissolved gnd entraned water
which might, wnder 1o0% wmperature
conditions, precipitate iTom the fuel onto
the strainer. It is proposed to add to
§ 6427 3 provition, for turbine gngines,
o require autotnatic maintenence of fuel
fiow when ice-clogeing of the strainer
Qccurs, uniess means are incorporated n
the fuel s¥stem 1o prevent the accumilg-
tign of ice particles on the streiner. This
requirement is the same as the require-
ment which has been apblied to turbine
transport airplanes type certificaled in
accordance with Part 4b of the Civil Ar
Regulations, anhd is probcsed becayse
rotorcraft type certificated in accordence
with Par{ 6 can be exposed to a similar
envifonment 28 exists for turhine trans.
part airplanes. Rotorcrafl operated in
northern latitudes can be exposed to low
temperature atmosphere and the fuel
temperature reduced below the frecring
temperature of water. This i¢ a situ-
atigp conducive to formation of e par-
tieles tn the fuel system

Presently effective §§ 6.450 and 6§.451
dea] wth powcrplant coaling capability
and require tests ta show that powerplant
temperature limits can b¢ maintained.
It is proposed to arrange thess require-
mehnts 0 the same form adopted for othey
paris to clanfy their general appheability
to turbine enging installations as well pg
reciprocating éngine installations. I is
also propased to specify test conditions
which are based on the applicable rotor-
craftl performance requirements. Freg-
ently cffective rules require cooling &a-
pability to be shown under an antitipated
hgt-day temperature of 100 . but do
not establish & Umitation on rotorerafy
operation to ambient atmospheric tem-
peratures not exceeding 100° F. The
proposed rles would permit the appli-
ecant to ssleet the temperature up to
which e¢ooling ¢apability s shown and
would also requlire the selected tefhpera-
ture to he established as an operating
limitation for safe operation

In conjunction with propased changes
ta the coolinng system requirements, it 15
proposed to defing (in § 6.17¢} (21) as the
marimum ambicnt atiospheric tem-
perature, the temperaturce selected by the
applicant a5 the maximum operstional
limit. ang to gdd this temperaiure to the
powerplant imitation set forth in § 6 714.
In connectmn with this propasal, it is
necessary 1o add a requirement for a free
air tepperztyre indicntor, to permit a
determination that the maximum amhbt-
ent Atmospheric temperature Lmitation
1= not being exceeded. Accordingly. i is
proposed to add this reguirement by
amending § 6603, consistent with the
same requirement in other sirworthiness
and operation regulations.

Presently effective $§ 6460 throuch
6.263 deal with the induction and ex-
haust systema. Although Lhicse sections
bave general applicability, regardless of
the type of ehgine used, the provisions in
detail cover reciprocating engines only.
In consideration of the differences in
configuration, operation, and character-
istics between turbine and reciprocating
engines, it 15 necessaty to add similar
details covering turbifie engines.  Ag-
cordingly, it is proposed to amend § 6,460
to incorporate the general requirement
for induction systems which is presently
contained in § 6.262¢a). 1t is proposed to
amend § 6.461 10 mmake the provision of
parasraph ¢!, covering dralns, gener-
ally applicable. Foreign abject ingestion
can darpnge turbine compressors.  Servs
e experience with military lype air-
craft operating from undeveloped or un-
clean ramp and ruhway areas shows that
compressor damage due to forcign ob-
jerts 14 gne of the major ¢auvres of pre-
majlire engine change and ComMpressor
failures. Helicopters, while operating on
the pround or hovering in ground effect,
produce f strong recirculation pattern
of airflow through the rotor disk which
is capable of Jifting objects from the
groufid and whirling them about the
hielicopter. Turbine enginea used in hel-
icopters type certificated in accordance
with Part 6, are lizhtly constrocted and,
therefore, are especlally vulnerable to
compressor damage. It 15 proposed,
therefore. to add o provision to § 6461,
lar turbine engines, to reqguire that op-
eration of turbihe engines from idle to
che siarg of takeoff shall not result In
pebble ingestion into the induction air
inlet during rotpreraft operation oo o
defined bed of pebbles. The objective
of this proposed pmendment 12 to pro=-
tect the engine against foreikn object
damepe and thereby avoid engine fajlure
from this cauge.

It is alo proposed to amend § §.462
by adding s clarifying provision for the
protection of turbine engines lh icing
conditions by requiring that the engine
mstailation shall not edversely affect the
eapability of the engine to operste in
accordance with the provisions of § 13.-
2100¢) of Part 12 of the Civil Air Regu-
lations. This addition more specifieally
eovers the effect of installation on the
ice protection features of the engine than
the general terms of § 6.400(0).

It iz prapnsed &0 amend § 6483 by
adding a provision requiring drafns for
turbing engine exhanst gystems to pre-
veni the accumulation of fuel alter the
fallure of an attempted engine start.

It consideretion of the diffienliy of
insuring that turbine engine exhaust
gases are discharged ¢lear of rolorcraflt
siructure, and the hossible ambiguity of
Ehis requirement with respect to the pro-
vizions of § 6.204. it in propozed o delete
thiz provision of % 6463tb)¢1)y and to
clarify 4§ 6304 by adding the provizsion
that all parts of the rotoreralt shall be
protected against deterioration or loss of
strengih in gervice due to engine eX-
haust gases. In this copneetion, the
similar provision of § 6.4831bY {1}, re-
quiring that exhaust gases shall be dis-
charged elear of cowling, is contradictory
W § 6484y which permiis impinge-
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ment of exhaust gases on cowling under
certain conditions. 1t is proposed, there-
fore, to delete the word “eowhng' Irom
6463 (1Y,

The eurrently effective provisions of
§ 6.485 set forth requirements for flam-
maeble fuid lnes and fittings in areas
subject to engine fire conditions. ‘These
requirements do not take intp account
that turbine engihes present a greater
area of hot surface than retiprocating
eneines and that leaking flammable fluid
ean easily ignite upon contact with the
hot surfece. Experience with turbine.
rowercd transports shows that fuid
leaks do occar occasionally and ¢an
reasonably bhe expected o oceur s well
in rotorcraft {ype certificated in accord-
ance with Part 6. The reguirements of
$ 6.463(by42) for separation of exhaust
system and fnel system components eg-
tablishes a concept of fire prevention
which must be relained ih the ease of
turbine engine instalations if & com-
parable leve] of safety is to be achieved.
It is pronosed, therefore, Lo amend § 6.-
485 by adding a provision that lines and
fittings earrying fammable fovid shsell
be lacated or shiclded to prevent fluid
leakage on surfaces hot enough to ignite
the Awid. It §= also proposed to require
that flammable fluid from drains and
venis be discharged clear of the induc-
ton s¥steém air inlet.

Section &6.1¢g)(2yd1D) defines takeofl
power for turbine epgines in terms of
the moximum ¢onditions of engine rotor
shaft rotationdl speed spd gas temperp-
ture approved for normal takenff. Sec-
tion 6.1(g) (4) defines gas temperature
a5 the temperature of the gas stream ob-
tained as indicated in the approved en-
gine specification, Gus temperature is
o lititing condition on the development
of power and is limjted itself by engine
operating  limitations. Sections 6.604
and 6,714 are deficient in noet requiring
a gas tempersture indicator and the
establishment of gas temaperature limits.
It is proposed, therefore, to add such re-
quirements to these sections.

Turboshaft cogines used in rotoreraft
are eapable of producing brake horse-
power substantially it excess of the max.
lmum rating or that which the rotor
drive system is designed to absorb. Ad-
herence to gas temperature snd r.p.m.
limitations will not in all cases prevent
excess brake horscpower. To prevent
fdverse ciffects upon rotoreraft and
engine structure, and flieht character-
igtics, it is necessary to establish a maxi-
mum lmit o¢pon brake horsepower.
‘This Hmil requires means to be provided
for the pilot to permit & determination
that the brake horgepower limit Is not
being excecded. I is proposed, there-
Tore, lo amend § 6.714 to require that
brake horsepower Umitations be estab-
lished for takeofl ahd mafittum contin-
uous opcration and to amend § 5.604 by
adding a reguirement for means to
enable the pilot to determine the brake
horsepower,

In consideration of the foregoine, it lg
proposed to amend Part 6 of the Civil Alr
Regulations (14 CFR Part €, as amended)
as follows:

1. By amending § 6.11c) (2) to read as
follows:



§ 6.1 Definitions.

- - L ] - L]
(e} CGrenergl design, * * °

{2) Morimum ambient atmospheric
temmperature. The maximum ambilent
atmospherle temperature ie the termpera-
ture selected by the appileani ag the
maximum operationsl litait,

2. By smending § 6111 to read ms
follows:

£ 6111 Tukeoll.

(See also §§6.116, 6.740, 6.742, and
B.743.)

(8} The takeoff shall be demonstrated
at maximum certificated weight, forward
center of gravity, and using takeoif
power and takeoff r.p.m.

() The takeoff shall be made in a
manher such that a landing can be made
zafely at any point along the flight path
in caze of an engine failure and shall not
reqguire an exceptional degree of skill on
the part of the pilot or exceptionally fa-
vorable conditions.

(¢) Compliance with the provisions of
paragraph (b) of this section shall be
shown af the maximum certificated
weizght under sea level conditions, and at
weights selected by the apblicant for al-
titudes up to the maximum altitude an-
ticipated for takeoffs and landings,

(dy Pertinedal information cohcerning
the takeoff welghts and altitudes shall
be specified in the performance informma-
tion section of the Rotoreraft Flight
Manual, Information concerning the
takeofi procedure, including the type of
takeoff surface and appropriate climb-
out airspeeds, shall be specified in the
operating procedures section of the
Retoreraft Flight Manual.

3. By amending § 6.113 by redeslgnat-
Ing paragraph {c} as paragraph {d), and
by amending paragraph {b} and addlng
& new paragraph (cr to read as follows:

§6.113 Minimnm operating speed per-
futmance.
a L] - L] -

(b} For reciprocating-engine-powered
helicopters, the hovering eeiling at maxj-
mum weight shall be not less than 4,000
feet under standard atmospheric condi-
tlons and under operating conditions
prescribed in parzgraph (a) of this
section,

{c) For turbitte-powered hellcopters,
the hovering criling at maximum welght
shall be not less hen 3,500 feel piessure
altitude at a temperature of slandard
+40° F. and under operating conditions
prescribed in paragraph (a) of this
section,

£6.116 [Amendment]

4. By amending § 6.116 by adding in
the first sentence between the words
“established” and “together” the words
"“at the maximum certificated weight
and st other weights and corresponding
altitudes selected by the applicant™.

§6.121 [Amendment]

6. By amending § 6.121(a) by adding a
new settence at the end thereof to read
“It shall be possible to recover promptly
from a balked outorotative approach to
power-on fight.”

§6.251 [Amendment]

€. By amending § 6.251(¢} by adding
a new sentence at the end thereof to
read “For turbine engines, the limit
toraue shall be cbtained by multiplying
the mesan torgue by 1.25."
. 7. By amending § 6.304 to reed as fol-
0Ws:

§ 5304 Protection.

All parts of the rotorcraft shall he
protected against deterioration or loss of
strength in service due to weathering,
corroeion. abrasion, engine exhaust gases,
or other causes, and shall be ventilated
uhd dreitied to prevent the accumulation
of corrosive, flammable, and noxious
i,

8. By amchding § 6401 by adging a
new paragraph (c) to read s follows:

§ 6.401 Engines.

- * - L] *

(c) In establishing compliance with
the provisions of § 6.120, for rolorcraft
incorporating turbine engines, engine
combustion fameout shall not ocowr hor
shall compressor stall or surge affect any
of the prescribed maneuvers.

9. By amending § 6.427 to read as fol-
lows:

§ 6.427 Fuel strainer or filter.

A fuel strainer or filter shall be in-
stalled belween the fuel tank outlet and
the fuel moelering device of the engine
and shsall comply with the following pro-
vielons:

{a) The strainer or flter shall incor-
porate & sediment trap and drain;

(b) The strainer or filter shall be in-
stalled in an accessible position;

(¢l The screen or Qlter element shall
be euwsily removed for cleaning;

(d} If ah engibe driven fuel pump is
ingorporated, the strainer or flter shall
e located between the fuel tank and the
pump; and

tel Provision zhall be made 1o main-
tain automaticelly the fuel Jow to tur-
bine engines when ice-clooping f the
strainer or fllter oecurs, unless means
gre incorporated in the fuel systcm to
prevent the accumulation of fce particies
on the strainer or filier.

10. By amending 3§ 6.450 fo read as
follows:

§ 6.450 General.

The powerplant cooling system shall be
capable of maintaining the temperatures
of powerplant components and engine
flnids within the temperature limits es-
tahlished for such components and Auids,
unider all sutface {(ground or water) and
flight opecrating conditions. (For cool-
ing system instruments, see §§ 6.604 and
a.734.}

11, By amending §6.451 to read as
follows:

§ 6.451 Cooling tesis.

(2) General. Compliance with the
provisions of 8 6.450 shall be demon-
strated by test under critieal surfaec
(ground or water) and fight operaling

conditions. If the tests are conducted’

under conditions which deviate from the
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maximim ambient atmoespherie temper-
ature (see paragraph (b) of this section),
the recorded powernlant temperatures
siall be corrected in aocordance with the
provisions of paragraphs {c) and (d) of
this seection. The correcied tempera-
tures determilned In this manner shall
not exceed the established Yimits. In the
case of regiproehting engines, the fuel
used during the cooling besis shall be of
the minimum grade approved for the
engines involved, and the miXiure sei~
tings shal] be those normally used in the
fliight stages for which the cooling tests
are sondueted. 'The test procedures shall
be as ouflined in § 6.452,

(b)Y Muazimum ambient aimospheric
temperature. A maximum ambient at-
mospheric temperature corresponding
with sea level conditions shall be estah-
ltshed by the applicant as a limitation
vl the operation of the rotorcrait (see
G.714), The temperature Iapse rate
shall be 3.6° F. per thousand feet of alti-
tude above sea level until a temperature
of —€9.7° F. is reachead above which alti.
tude the temperature shall be constant
at —BOV° P,

{¢} Correction facior. Tempceratures
of all powerplant components and engine
fluids, exsept eylinder batrrels, for which
temperature limits have been established
shall be correcied by adding the differ-
ence between the Inaximurn ambient at-
mospherie femperature and the tema
perature of the ambient air at the time
of the first occurrence of the maximum
component or fluid temperature recorded
during the cooling test, unless a morc
rational correction is shown to be ap-
plicable,

(d) Correction jfacltor jor cylinder
berrel lemperatures. Cylinder harrel
temperatures shall be corrected by add-
ing 0.7 of the differencte hetween the
maximum ambient atmoscheric tem-
perature and the tempersfure of the
amblent air at the time of the first oe-
currenee of the maximum criinder barrel
temperature recorded during the cooling
test, unless a more rational correction is
showm to be applicable.

12, By adding a new § 6.452 to read as
follows:

§ 6.452 Cooling test procedures.

(a) General. CompHahee with the pro-
visions of § 6.450 shall be established for
the takeoff, cllmb, minimum operating
speed, and landing stages of Night which
correspond with the applicable pecform-
ance regwations, The cooling iesis
shal 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 siabilization. ¥or
all stages of flight, temperatures shall
bhe stabilized under conditions from
which entry is made into the stage of
flight for which a test is conducted, ex«
cept when the entry condition normally
1g not one during which component and
engine fAuid temperatures would sta-
bilizo. In such case, operafion through
the full entry condition shall be con-
ducted prior to entry info the stage of
ntght for which the test is conducted in
order to allow femperatures. to attain
their nafural level at the time ol entry,



TDuring the takeoff cooling test of heli-
coplers, the climb at tageof power shall
be preceded by 6 period of operation at
hover during which the powerplant eom-
ponent and engine fluid temperatures ate
stabilized. A temperature shal] be con-
stdered stabilized when its rate of change
is less than 2° F. per tninute,

ir) Duratiom of test. Cooling tests
for each stage of ight shall be continited
until one of the following eonditions 18
fulfilled

(1) Component shd engine Auld tem-
pesatures stabilize;

(2) The stage of flight is comnleted;
ar

{2) An operating lUmitaticn is reached.

13. By amending j 6460 to read as
follows:

8 6460 General.

‘The engine air industion system shall
supply alr 88 required by the englne whan
the rotoreraft is operated under all
intended operating econditions and
MARSUTers.

14. By amending §6.461 fto read as
follows:

§ 6.461  Air induetion.

The following provisions shall apply to
aly inductinn gystems:

{a} Alr iInductton systems shall open
completely oubside the cowling unless the
emergence of backfire fiames is pre-

(b} Air indwction systems shall be
provided with drains which discharge
fuel clear of the rotorcraft and out of
thé path of exhaoest Aames; and

{¢) Operation of turbine engines from
idle to the start of takeoff shell not re-
gult in pebhle ingestiocn into the indue-
tion air inlet when the rotoreraft 13 op-
erated on o pelbble ed At least 115 inches
deep. consisting of pebbles which wil
pass through 15-inch mesh sereening but
not through ly-ineh mesh sereening, and
spread over an aref which extends hori-
zonially § feet beyond fips of the main
rotor.

15. By amending § 6462 to read as
follows:

§ 6462 Induction

frem ire.

{a) Reciprocating engines.

{1} The engine air induyction system
shell Incorporate means for the preven-
tion and elimination of lee sccumals-
tons. Tnless it 15 demonstratad that
this ean be pecomplished by other means,
coophlance with the following heat rise
provisions shall he demanstrated jn air
{ree of visihle molsture at g tamperature
of 30" F, when the engine {s opersting
at 75 percebt of lis MAXIMum continuous
pOWer.

=ysteim  prolestion

2y Rotorerafi equipped with sea level
engines employing conventional venturi
cartmretors shall have a preheater ca-
pable of providing g heat rise of 90° P,

13+ Rotoreraft equibped with sea level
englnes employlng carburetors which
embody featires tending to reduce the
possibility of lee formation ghall be pro-
vided with & sheltered alternate source
of air. The preheat supplied to this
alternpate alr intake shall be not less than
that provided by the engine cooling air
downstream of the ¢ylinders.

14} Rotorcrafi equipped with altitude
engines employlng conventional venturi
carburetors shall have a preheater ca-
pable of providing a heat rise of 120° F.

151 Rotoreralt equipped with altitude
engines emploFing carburetors which
embods features tending to reduce the
possibility of ice formation shall have s
prehenter capable of providing o heat
rise of 100° F., execpt thet if a fluld de-
icing gystem is used the heat rise need
not be greater than 40° F.

1b) Turbine engines. 'The installation
of turhine engines shall not adversely
affect the capability of the engines to
operate in accordance with the provi-
sions of § 13.2i04c} of Part 13 of this
chapiet.

16. By mmending § 6463 to read as
Iollows:

£ 6.463 Exhausl system.

The following provisions shall apply to
exhaust systems:

1a) Provision shall be made for ther-
mal expansion of manifolds and nives;

ik Provision shall be,made to prevent
local hot spots;

ic) Exhaust grses shall be discharged
clear of the engine air intake, fuel gys-
tem compoenents, and drains;

{d? Exhaust pipes shall not be lotated
adjacent to or under the carburetor or
fuel system parts unless such parts are
protected pgainst leakape;

{e) Exbaust gases shall not impair
pitot wision at night due to glare; and

{f1 Turbine engine exhaust systems
shall be provided with drains discharging
elear of the rotoréraft in normsal ground
and figh{ attitudes te prevent the ac-
cumulatton of fuel after the failure of an
attempted engine start.

5§ 6485 [Amendment]

17. By emending § 6485 by adding at
the end of paragraph (a) a new sentence
to read “Lines and fittings carrying
Aagmmable fuid shall be located, or
shiclded o prevent Duld leskage on
surfaces hot enoueh to ignite the fluid,”
and by sdding at the end of paragraph
ib} a new sentence to read "Flammable
fiuid from drains and vents shall be dis-

charged clear of the induction system alr
inlet.”

18. By amending § 6.603 by adding a
new paragraph (d) to read as follows:

§ 6.603 Flight and navigational instru-

ments.
- - L] * L]
(d) Free air temperature indicator.

19, By amending § 6604 by opdding
new paragraphs (n? and (o) to read as
follows:

g 6.604 Powecrplant instruments.

» L] - - .

(n} Gas temperature fndicator for
each turhine engine.

(0) For each turboshaft engine, means
to ehable the pilot to determine the
breke horsepower.

20. By amending § 8714 by deleting
from the first sentence the parenthetieat
letter “{e)" and {nserting in Heu thereof
“(d)", by adding to paragraph (a) new
subparagraphs (5) and (6), by adding to
paragraph (b)) new subparagraphs (3)
and (4, and by adding & new paragraph
{d) fo resd as follows:

§ 6.714 Powerplant limitations.

a) Takeoff operation, = * +

(3) The permisgible gas temperature
for turbine engines over the range of
operating and atmospheric conditions
for which certification is sought,

(6) For turboshaft engines, the maxi-
mum horsepower approved for takeoff
and the time limit upon the use of take-
off power.

{b} Continuousoperation. * * *

(3} The permissible gas temperature
for turbine engines over the range of
operating and atmospheric condifions
for which certification is sought,

(4) For turboshaft engines, the ap-
proved maximum continuous horse-
ROWer.

- * L] L d -

(d) Mazimum ambient atmospheric
temperature. The maximum ambient
atmospheric temperature at which com=-
plignee with the gooling proviglons of
§5 6450 through 6.452 13 established.

These amendments are proposed under
the authority of sections 313¢a), 601, and
603 of the Federal Aviation Act of 1958
(72 Stat. 752, 775, Ti6, 49 US.C. 13564,
1421, 1423).

Issued in Washington, D.C., on Decem-
ber 5, 1962.

. 5, MOORE,
Acting Director,
Flight Standards Service.

|FR. Doc. 62-12177; Fled, Dec. 10, 1963;
B:458m.]
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