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TITLE 14—CIVIL AVIATION

Chagpter I—Civil Aeronautics Board
Subchapter A—=Civil Air Regulafions
PART 6—ROTOCRAFT AIRWORTHINESS,
NoaMaL CATEGORY
REVISION OF PFART

Because of the number of outstanding
amendments to Part 6 there follows a
revision of Part -6 incorporating all
amendments thereto which were i effect
on December 20, 1956.

By the Civil Aeronautics Board.

M. C. MULLIGAN,
Secretary,

[SEAL]
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SUBPART A—GENERAL
APPLICABILITY AND DEFINITIONS

$ 6.0 Applicability of this part. This
part contains standards with which com-
pliance shall be demonstrated for the
issuance of and changes to type certifi-
cates for rotorcraft. This part, until
superseded or rescinded. shall apply to
rotorcraft of any weight for which appli-
cations for type certification under this
part were made between the effective
date of this part (January 15, 1951) and
August 1, 1956. For applicaitons for
type certificates made after August 1,

8.740
8.741
6.742
6.743
6.744
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1956, this part shall apply only to rotor-
craft which have a maximum weight of
6,000 pounds or less.

§ 6.1 Definitions. As used in this
part, terms are defined as follows:

(a) Administrafion—(1) Adminisira-
tor. The Administrator is the Adminis-
trator of Civil Aeronautics.

(2y Applicant, An applicant is a per-
son or persons applying for approval of
a rotocraft or any part thereof.

(3) Approved. Approved, when used
alone or as modifying terms such as
means, devices, specifications. ete., means
approved by the Administrator. (See
$6.18.0

(b) Rotorcraft types—i1) Rotorcraft.
A rotoeraft is any aireraft deriving its
principal lift from one or more rotors.

(2) Helicopter. A helicopter is a ro-
torcraft which depends principally for its
support and motlon in the air upon the
lift generated by one or more power-
driven rotors, rotating on substantially
vertical axes. *

(3) Gyroplane, A gyroplane ls a ro-
toreraft which depends principally for its
support upon the lift generated by one
or more rotors which are not power
driven, except for initial starting, and
which are caused to rotate by the action
of the air when the rotorcraft is in mo-
tion. The propulsion s independent of
the rotor system and usualily consists of
conventional propellers.

(4) Gyrodyne. A gyrodyne isarotor-
craft which depends principally for its
suppert upon the lift generated by one
or more rotors, which are partially power
driven, rotating on substantially vertical
axes. The propulsion is {ndependent of
the rotor system and usually consists of
conventional propellers.

(¢) General design—(1) Standard
atmosphere. The standard atmosphere
{5 an atmosphere defined as follows:

(1) The air is a dry, perfect gas,

i1y The temperature at sea level is
59° P,

(ii{} The pressure at sea leve] is 29.92
inches Hg,

(Iv) The temperature gradient from
sea level to the altitude at which the
temperature equals —67° F. is —0.003566°
F./ft. and zero thereabove, and

(v)_ The density P. at sea level under
the above conditions is 0.002378 pound
sec’ /Tt

(2) Mazimum anticipaled air tem-
verature. Themaximum anticipated air
temperature is a temperature specified
for the purpose of eompliance with the

powerplant cooling standards. (See
§ 6.451.)
(3) Aerodynamic coefficients. Aero-

dynamic coeffleients are nondimensional
coeficients for forces and moments.
They correspond with those adopted by
the 1. 8. National Advisory Committee
for Aeronauties.

(4) Autorotaetion. Autorotation Is a
rotoreraft flight condition in which the
lifting rotor is driven entirely by the
action of the alr when the rotorcraft is
in motion.

(5) Autorotetive landing. An auto-
rotative landing is any landing of a
rotorcraft in which the entire maneuver
is accomplshed without the application
ot power to the rotor.

(8 Ground resongnce. Ground res-
onance is the mechanical instability
encountered when the rotorcraft is in
contact with the ground.

(Ty Mechanical instability. Mechani-
cal Instability is an unstable resonant
condition due to the interaction between
the rotor blades and the rotorcrafs
structure while the rotoreraft is on the
ground or airborne.

(dy Weighis—(1) Marimum weight.
The maximum weight of the rotereraft
is that maximum at which compliance
with the requirements of this part is
demonstrated. (See §6.1010

{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
§$6.101.)

(3 Empty weight. The empty welght
of the rotorcraft is a readily repreduci-
ble weight which is used in the determli-

nation of the operating weights. (3ee
§ 6.104.)
(4) Design maxzimum weight. The

design maximum weight is the maximum
weight of the rotorcraft at which com-
pliance is shown with the structural
loading conditions, (See § 6.101.)

(5) Design minimum weight. The
design minimum weight is the minimum
weight of the rotorcraft at which com-
pliance is shown with the structurzl
loading conditions. (See §6.101)

(8) Design unit weight, The design
unit weight ls a representative weight
used to show compliance with the struc-
tural design requirements:

(1) Gasoline 6 pounds per U. 3. gallen.

(i) Lubricating oil 7.5 pounds per
7. S. gallon.

(iii) Crew and passengers 170 pounds
per persan.

(e) Speeds—(1) JAS. Indicated a.ir
speed is equal to the pitot static alr-
speed jndicator reading as installed in
the rotorcraft without correction for
air-speed indicator system errors but
including the sea level standard adia-
batle compressible flow correction.
(This latter correction is included in the
calibration of the ilr-speed Instrument
dials.) (See §% 6.812 and 6.732.)

(2) CAS. Calibrated air speed is
equal to the air-speed indicator reading
corrected for position and instrument
error. (As a result of the sea level adi-
abatic compressible flow correction to
the alr-speed instrument dial, CAS is
equal to the true air speed TAS in stand-
ard atmosphere at sea level.)

(3) EAS. Equivalent alr speed Is
equal to the air-speed indicator reading
corrected for position error, instrument
error, and for adiabatic compressible
flow {or the particular altitude. (EAS
1s equal to CAS at sea level In standard
atmosphere.)

(4) TAS. True air speed of the ro-
toreraft relative to undisturbed air,
(TAS=EAS (po/p) Y1)

{5) Vx The maximum speed obtain-
able in level flight with rated rpm and
OWET.
P (§) Vws. The mnever-exceed speed.
(See $6.711.)
(7) Vx. The speed for best angle of
climb.
(8) Vyr. The speed for best rate of
climb.



£y Structurcl—i1y Limit load. A
Hmit load is the max‘mum load antict-
pated in normal conditiens of operation.
(Bee § 6.200.)

(2Y Ultimate Iond. An ultimate load
Is a limit load multiniied hv the apvro-
priate factor of safetv. (See $6 200"

(3) Factor of safetyr. The factor of
salety is a desien factor used to provide
for the ons<ibility of loads greater than
those anticipated in normal condltions
of operation and for uncertainties in
desien. (See § §.2C0)

(4) Load factor. The load factor Is
the ratio of a specified load to the total
weight of the rotorcraft; the specifled
load ‘may be expressed In terms of any
of the following: aerodynamic fotces,
inertia forces, or ground or water reac-
tions.

(5) Limit load factor. ‘The limit load
factor ts the load factor corresponding
with limit loads.

(8) Ultimate load faetor. The ulti-
mate load facior is the load factor cor-
responding with ultimate loads.

(7T} Fitting. A fitting is a part or
terminal used to join one structural
member to another. (See § 6307 {(d).)

(g) Power installation'—(1) Brake
horsepower. Brake horsepower is the
power delivered at the propellor shaft of
the engine.

(2) Take-off power. Take-oft power
s the brake horsepower developed under
standard sea level conditions. under the
maximum conditions of crankshaft ro-
tational speed and engine manifold pres-
sure approved for use in the normal
take-off, and lmited in use to a maxi-
mum continuous period as tndicated in
the approved engine specification.

(3) Mazximum conlinuous power.
Maximum continuous power is the brake
horsepower developed in standard at-
mosphere at a specifled altitude under
the maximum conditions of crankshaft
rotational speed and engine manifold
pressure approved for use during periods
of unrestricted duration.

(4) Manifold pressure, Manifeld
pressure is the absolute pressure meas-
ured at the appropriate point in the in-
duction system, usually in inches of mer-
cury.

(5 Critical altitude. The critical al-
titude is the maximum altitude at which
in standard atmaosphere it {s possible to
maintain. at a specifled rotational speed,
a specified power or & specifled manifold
pressure. Unless otherwise stated. the
eritical altitude {5 the maximum altitude
at which it is possible to maintain, at
the maximum continuous rotational
speed, one of the following:

(IY The maximum continuous power,
in the case of engines for which this
power rating {3 the same at sea level
and at the rated altitude,

(if} The maximum continuous rated
manifold pressure. in the case of engines
the maximum continuous power of which
{s governed by a constant manifold pres-
sure.

{hY Propellers and rotors *—(1) Rotor.
Rotor is a system of rotating airfoils.

tFor engine alrworthiness requirements
see Part 13 of this subchapter.

?For propeller altworthiness requirementa
g¢e Part 14 of this subchapter,
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12) Main rofor. The main rntor is the
main svstem of rotating atrfoils provid-
ine sustantation for the rotorcraft.

(3 AunriHary rotor. An auxiliary
rotor is one which serves sither to coun-
teract the effact of the main rotor torone
on the rnotoreraft or to maneuver the
ratareraft about one or more cf its three
principal axes.

4y driz nf no feathering The axis
nf no feathering ts the axis nbont which
there {s no flrst harmonie feathering or
cvelic witeh variation?

(5) Plane of rotor ¥isc. The plane of
rotar disc is a referes o glane at right
angles to the axis of no feathering.

() Tin speed ratio. The tip speed
ratio Is the ratio of the rotorplane flight
veloctty comwponent in the plane of
roter disc to the rotationatl tip speed of

the rotor blades expressed as follows: -

_Veosa
F=TaR
whera:

v =air speed of the rotorcraft aiong fllght
path (fpst,

4 =angle between prajection inh plane of
symmetry of axis of no feathering and a
line perpendicular to the flight path
{radians, positive when axis is pointing aft),

=angular velocity of rotor (radians per
second). and

R=rotor radius (ft).

(1) Fire protection — (1) Fireproof.
Fireproof material means a material
which will withstand heat at least as well
as steel in dimensions appropriate for the
purpose for which it 18 to be used. When
appiled to material and parts used to
confine fires in designated flre zones,
fireproof means that the material or part
will perform this function under the
most severe canditions of fire and dura-
tion likely to occur in such zones.

(2) Fire-resistant. When applied to
sheet or structural members, fire-resist-
ant material means a material which
will withstand heat at least as welt as
aluminum alloy in dimenstons appropri-
ate for the purpose for which it is to be
used. When applled to fluid-carrying
lines, other flammable fluid system com-
ponents, wiring, air ducts, fittings, and
powerplant controls, this term refers to
a line and Atting assembly, component,
wiring or duct, or controis which will
perform 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 eombiistion to the point of prop-
agating, bevond safe limits, a flame after
the removsal of the ignition squrce,

{4) Flash-resistant. Flash.resistant
material means material which will no¢
burn violently when ignited.

(3) Flammable. Flammable pertains
to those fluids or gases which will ignite
readily or explode.

CERTIFICATION

§ 6.10 Eligibility for type certificatcs.
A rotoreraft shall be eligible for type
certifleation under the provisions of this
part if it complies with the airworthi-
ness provisions hereinafter established
or if the Administrator finds that the

provision or provisions not complied with

* See NACA Technical Note No, 1804,

are compensated for hv factors which
nrovide an eounivalent level aof cafetv:
Provided That the adminictrator finds
no featnure or characteristic of the rotor-
craft which renders it unsafe,

2811 Desionation nf annlirahle reqy.
Intirme.  The nravisinns nf this rection
shall apolv to all rotnreraft tvoes certifi-
cated under this part irresnective nf the
gate nf annlicatinn for tvoe certificate,

fay Unlesz ptherwice established by
the Board. the rotorcraft shall comply
with the nrovisions of thic part tnzether
with all amendments thereto effective on
the date of avolicatinn for tvoe certifi-
cate except that compliance with later
effective amendments may be elected or
recuired pursuant to oaraeraphs (e},
(dy. and re) of this =ection,

by Tf the interval hetweern the date of
apolication for tvbe certifirate and the
{ssirance of the corresoonding tvpe cer-
tiflcate exceeds three vears a new aopli-
catlon for tvve certificate cshall be
reguired. excent that for aoolications
pendine oan Mav 1. 1§54, el three-vear
perind shall commenre nn that date. At
the optinn of the aovlicant. a new aopli-
cation mav be filed vrior to the exnira-
tion of the three-vear pericd. In either
instance the aoolicable reeulations shaill
he those effective on the date of the new
applieation in accordance with para-
granh fa) nf this section.

fe) During the Interval between flling
the application and the issuance of a
tvpe certificate the apnlicant mav elect
to show rcompliance with anv amend-
ment of this part which becomes effec-
tive chiring that interval. in which case
all nther amendments found bv the Ad-
ministrator to be directly related shall
be complird with,

(dY Excepot as otherwize ornvided by
the Board. or by the Administrator pur-
shant to §1.24 of this subchapter. a
chanee to the tvne certifleate (see § 8.13
)Y mav he accomnlished. at the op-
tion of the holder of the tvoe certificate,
elther in accordance with the reeulations
ineorpnrated bv reference in the tvpe
certiffeate pursuant to §6.13 (¢}, or in
accordance with subseanent amendments
to sueh rexulations {n effect nn the date
of avnlication foravoroval of thechange,
suthiect to the following provisions:

(1Y When the annlicant elects to show
comvoliance with an amendment to the
rezulations in effect nn the date of ap-
pliration for apnroval of a chanee, he
shall shaw complianes with all amend-
ments which the Administrator finds are
directlv related to the particular amend-
ment selented by the anolicant.

{2y When the change ennsists of a
new design or a substantially comuiete
redesien of a combvanent. eanioment in-
staflation. or svstem in<tallatinn of the
rotoreraft. and the Administrator finds
that the regulations inenroporated by
reference in the tvoe certiflcate pursu-
ant to $6.13 ‘¢ do not previde com-
plete standards with respect to such
change, he shall reguire combliance
with such provisions of the regulations
in effect on the date of application for
approval of the chanze 8s he finds will
provide a level of safety equal to that
established by the regulations incorpo-



rated by reference at the time of issu-
ance of the type certificate.

Hore: Fxamnples of new or redesigned com-
ponents and installations which might re-
quire compliance with regulations in effect
on the date of application for approval. are:
New powerplani tnstallatlon which 19 11kely
to introduce additional fire or operatfonal
hazards unless additional protective mess-
ures are incorporated; the installatlon of &
new rotor systemy or a nesw electric power
system. '

(e) If cHanges lsted in subparagraphs
(1) through (3 of this paragraph are
made. the rotorcraft shall be considered
a3 a new type, in which case a new ap-
plication for type certificate shall be ra-
quired and the regulations together with
all amendments thereto effective on the
date of the new application shall be
made applicable in accordanee with
paragraphs a), (b), (¢), and ¢d) of
this section.

(1Y A change fn the number of en-
gines or rotors:

(2) A change to engines or rotors em-~
ploying different principles of operation
or propulsion:

(3) A change in design, conflguration,
power, or weight which the Administra-
tor finds i3 so extensive as to require a
substantially complete investigation of
compliatice with the regulations,

£ 8.12 Recording of applicable regu-
lations. The Administrator. upon the
issuance of a type certifleate, shall record
the applicable regulations with which
compliance was demonstrated. There-
after. the Administrator shall record the
applicable regulations for each change
in the type certificate which s accom-
plished in accordance with regulations
other than those recorded at the time of
issuance of the type certiflcate. (See
§48.11.)

§ 8.13 Tuype certificate. (a) An appli-
cant shall be issyed a type certiflcate
when he demonstrates the eligibility of
the rotorcraft hy complying with the
requirements of this part in addition to
the applicable requirements in Part 1 of
this subchapter.

(hy The type certificate shall be
deemed to include the type destgn (see
§ 6.14 (b))}, the operating limitations for
the rotoreraft (see §46.700), and any
other conditions or limitations pre-
scribed by the regulations in this sub-
¢hapter. .

(¢} The apblicable provisiona of this
part recorded by ‘he Administrator in
accordance with § 6.12 shall be consid-
ered as incorporated in the type certifi-
cate as though set forth in full,

§ 6.14 Data required. (a) The appli-
cant for a type certificate shall submit
to the Administrator such descriptive
data, test reports, and computations as
ale necessary to demonstrate that the
rotorcraft complies with the require-
ments of this part.

(k) The descriptive data required in
paragraph (a) of this sectlon shall be
known as the type design and shall con-
sist of such drawings and specifications
as are necessary to disclose the config-
uration of the rotorcraft and all the de-
sign features covered in the requirements
of this part, such information on di-
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mensions, materials. and processes as is
necessary to deflne the structural
strength of the rotoreraft, and such
other data as are necessary to permit by
comparison the determination of the
airworthiness of subsequent rotorcraft
of the same type.

§6.15 [Inspections and tests. Inspec-
tions and tests shall include all those
found necessary by the Administrator to
insure that the rotorcraft complies with
the applicable airworthiness require-
ments and conforms to the following:

(a) All materials and products are in
aceordance with the specifications in the
type design,

(b) AIl parts of the rotorcraft are
constructed In accordance with the
drawings in the type design.

(¢) All manufacturing processes. con-
struction, and assembly are az specified
in the type design.,

88,18 Flight tests. After proof of
compliance with the structural require-
ments contained in this part, and upon
completion of all necessary inspections
and testing on the ground, and proof of
the conformity of the rotoreraft with the
type design. and upon receipt from the
applicant of a report of flight tests per-
formed by him, the following shall be
conducted:

(a} Such official flight tests as the Ad-
mintstrator inds necessary to determine
compliance with the requirements of this
part.

(b) After the conelusion of flight tests
speeifled In paragraph (a) of this sec-
tion. such additional flight tests as the
Administrator finds necessary to ascer-
tain whether there is reasonable assur-
ance that the rotorcraft, its components.
and equipment are reliable and function
broperly. The extent of such additional
flight tests shall depend upon the com-
plexity of the rotorcraft, the number and
nature of new design features, and the
record of previous tests and experience
for the particular rotorcraft type, lts
components, and equipment. If prac-
ticable, these flight tests shall be con-
ducted on the same rotoreraft used In
the flight tests specified in paragraph (é)
of this section and in the rotor drive en-
durance tests specified in § 8.412,

§8.17 Airworthiness, eTperimental,
and production certificates. (For re=-
quirements with regard to these certifi.
cates see Part 1 of this subchapter.)

$6.18 Apovroval of materials, parts,
processes, and appliances. (a) Materi-
als, parts, proensses, and appllances shall
be approved unon a basis and in a man-
ner found necessary by the Administrator
to implement the pertinent provisions
of the regulations in thils subchapter.
The Administrater may adept and pub-
lish such specifications as he finds neces-
sary to administer this regulation, and
shall incorporate thereln such portions
of the aviation industry, Pederal, and
milltary specifications respecting such
materfals, parts. processes, and appli-
ances as he finds appropriate.

Notx: The pravistons of this paragraph are
intended to allow approval of materials,
parts. processes, and appliences under the
system of Technical Standard QOrders, or in

conjunction with type certification nroce-
dures for a rotoreraft, or by any cther form
of approval hy the Admintstrator,

(b)Y Any material, part, process, or ap-
pliance shall be deemed to have met the
requirements for approval when it meets
the pertinent specifications adopted by
the Administrator, and the manufac-
turer so certifles in a manner prescribed
by the Administrator.

$8.19 Changes in type design. (For
requirements with regard to changes in
type design and the designation of ap-
plicable regulations therefor, see §6.11
‘dy and (e), and Part ! of this sube
chapter.)

SUBPART B—FLIGHT
GENERAL

§ 6100 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 rotoreraft of the tvpe for which a
certificate of airworthiness is sought or
by calculations based on such tests. pro-
vided that the results obtained by calcu-
lations are equivalent in accuracy fo the
results of direct testing.

(b)Y Compliance with each require-
ment shall be established at all appro-
priate combinations of rotoreraft weight
and center of gravity position within the
ranege of loading conditions for which
certification is sought by systematic in-
vestigation of all these combinations, ex-
cept where compliance can be inferred
reasonably from those combinations
which are investigated.

{(¢) The controllability. stability. and
trim of the rotoreraft shall be established
at al] altitudes up to the maximum an-
ticipated operating altitude.

(d) The applicant shall provide a per-
son holding an appropriate pilot certifl-
cate to make the fight lests, but a
designated representative of the Admin-
istrator shall pilot the rotorcraft when
it is found necessary for the determina-
tlon of compliance with the alrworthi-
ness requirements.

(e) Official type ‘ests shall be discon-
tinued until corre. tive measures have
been taken by the applicant when either:

(1) The applicant's test pilot is unable
or unwilling to conduct any of the re-
quired flight tests, or

(2) It is found that requirements
which have not been met are so0 sub-
stantial as to render additional test data
meaningless or are of such a nature as
to make further testing unduly hazard-
ous.

(f) Adequate provision shall he made
for emergency egress and for the use of
parachutes by members of the ¢rew dur-
ing the flight tests.

{g) The applicant shali submit to the
authorized representative of the Admin-
istrator a report covering zll computa-
ticns and tests reguired in connection
with calibration of instruments used for
fest purposes and correction of test re-
sults to standard atmosnheric conditions.
The Administrator's representative shall
conduct any flight tests which he finds
necessary to check the calibraticn and
coryrection report.
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§6.101 Weight limitations. The max-
imum and minimum weights at which
the rotorcraft will be suitable for opera-
tion shall be established as follows:

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

(1) The weight selected by the ap-
plicant:

12) The deslgn weight for which the
structure has keen proven: or

13) The maximum weight at which
compliance with all of the applicable
flight requirements has been demon-
strated.

(b)) The maximum weight shall not be
less than the sum of the weights of the
following:

i1} The empty weight in accerdance
with § 6 104:

(2) Wsable fuel appropriate to the
operation contemplated with full
payload:

(3> The full pil capacity: and

(4) 170 pounds in all seats. except that
when the maximum permissible weight to
be carried in a seat is less than 170
pounds it shall be acceptable to use this
lesser weight, (See §6.738 fa¥ )

(¢) 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-
stratad.

(dy» The minimum weight shall not
exceed the sum of the weights of the
{ollowing:

(1) The empty weight in accordance
with § 6.104;

(2) The minimum crew necessary to
operate the rotorcraft. assuming for each
crew member the lowest of the following:

{0y 170 pounds,

(i1) Weight selected by the applicant,
and

(iify Weight included in the loading
instructions {(see §§ 6.102 b) and 6,738
(a)); and

(3> 0il in the quantity determined in
accordance with the provisions of
§ 6.440 (b},

$6.102 Center of gravity limitations.
(a) Centet of gravity limits shail be es-
tablished as the most forward positiqn
vermtissible for each weight established
in accordance with § 6.101 and the most
aft position permissibie for each of such
weights. Such limits of the center of
gravity range shall not exceed any of the
{ollowing:

(1} The extremes selected by the
applicant,

(21 The extremes for which
structure has been proven,

(31 The extremes at which compliance
with all of the applicable fight require-
ments has heen demonstrated.

(b Loading instructlons shall be pro-
vided if the center of gravity position
under any possible loading condition
between the maximum and minimum
weights as specified in § 6,101, with as-
sumed weights for individual passengers
and ¢rew members variable over the an-

the
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ticinated range of such weights, lies
hwevnnd!

i1y The extremes selected hy the
applicant,

2y The extremes for which the struc-
ture has been proven,

131 The extremes for which compli-
ance with all of the apolicable fiight re-
guirements has been demonstrated. (See
16741 (e

§86.103 Rotor limitations and pitch
settings—in) Power-on. A range of
power-on operating speeds for the main
rotoris) shall be established which will
provide adeguate margin to accommo-
daie the variation of rotor rom attendant
to all maneuvers appropriate to the
rotorcraft type and consistent with the
type of synchronizer or goverpor: used,
it any rfsee §§ 6713 b
(h). A means shall be provided to pre-
vent rotational speeds substantially less
than the approved minimum rotdr rpm
in any flicht condition with pitch control
of the main rotorfs) in the high-piteh
position, and with the enginefs) operat-
ing within the approved limitations. It
shall be acceptable for such means to
allow the use of higher pitch in an emer-
gency, provided that the means incor-
porate provisions to prevent inadvertent
transition from the normal operating
range to the higher pitch angles.

th) Power-off. A range of power-off
operating rotor speeds shall be estab-
lished whieh will permit execution of all
autorotative flight maneuvers appropri-
ate to the rotorcraft type throuchout the
range of air speeds and weights for which
certifieation is sought (see $§§.713 (1)
and 6.713 ‘b (1)), A rotor blade low-
pitch Umiting device shall be posltioned
to provide rotational speeds within the
approved rotor speed range In any auto-
rotative flight condition under the most
adverse comhbinations of weight and air
speed with the rotor pitch control in the
full low-piteh position.

§6.104 Empty weight ta) The
empty weight, and the corresponding
center of gravity position. shail be de-
termined by weighing the rotorcraft.
This weight shall exciude {he weleht of
the crew and payload, but shall include
the weight of all fixed ballast unusa-
ble fuel supply (see § 6.421), undrainable
oil, total quantity of engine coolant, and
total quantity of hydraulic fluid.

(4) The condition of the rotorcraft at
the time of weighing shall be one which
can be easily repeated and easily defined,
particulariy as regards the contents of
the fuel, oil, and coolant tanks, and the

items of equipment installed. (See
§ 6.740,)
Y6.105 Use of ballast. Removable

ballast may be used to enable the rotor-
craft to comply with the flight require-
ments.  (See §§6.391, 6.738, and 6.740.)

PERFORMANCE

§6.110 General. The performarce
information presceribed in §§6111
through 6.115 shall be determined, and
the rotoreraft shall comply with the cor-
responding requirements in the standard
atmosphere in still air.

¥ 6.111 Tgke-off. The take-cff sheall
be demonstrated at maximum certifl-

(2 and 6714,

cated weight, forward center of gravity,
and using take-off power at take-off rpm
and made in a manner such that a land-
ing can be made safelv st anv point along
the flicht path in rase of an enzine fail-
ure and shall not require an exceptional
deoree of skill on the part ¢f the pilot or
exreptionally favorable conditions. Per-
tinent informarion concerning the take-
off procedure, including the type of take-
off surface and appropriate climb-out air
speeds, chall be specified in the operating
procadures section of the Rotorcraft
Plicht Manual. (See §§6.715. 6.740, and
6.742)

36.112 Climb (a) For all rotoreraft,
except helicopters, the steady rate of
climb at the best rate-of.climb speed
with maximum continuous power and
landing gear retracted shall be deter-
mined over the ranze of weights, alti-
tudes, and temperatures for which certi-
flcation is sought rsee $6.740)., This
rate of climb shall provide a steadv angle
of ¢limb under standard sea level condi-
tions of not less than 1:6.

(b)Y PFor helicopters the best rate-of-
climb speed shall be determined at stand-
ard sea level c¢onditions at maximum
certificated weight with all engihes oper-
ating at maximum continuous power.

¢) For multiengine helicopters the
steady rate of climb or descent shall be
determined at maximum certificated
weight, at the best rate-cf-climb or
descent speed, with one engine inoper-
ative, and the remainine engine(s» oper-
ating at maxitnum continuous bower.

§6.113 Minimum operating speed per=
formance, (a) Hovering ceilings for
helicopters shall be determined cver the
range of weights, altitudes. and tempera-
tures for which certiflication is sought
with take-off power and landing gear
extended in the ground effect at a height
above the ground consistent with normal
take-off procedures.

(b} At maximuin weight, under stand-
ard atmospheric conditions, and under
conditions prescribed in paragraph (a)
of this section, the havering ceiling for
helicopters shall not be less than 4,000
feet.

(¢) Por rotoreraft other than hell-
copters, the steady rate of climb at the
minimum operating speed appropriate
to the type with take-off power and land-
ing gear extended shall be determined
over the range of weights, altitudes, and
temperatures for which certification is
sought.

58114 Autorotative or one-engine-
inoperative landing. Landings shall be
demonstrated in accordance with the
provisions of paragraphs a) throueh
(¢) of this section. Pertinent informa-
tion concerning the landing procedure,
including the type of landing surface and
appropriate approach and glide air
speeds, shall be specified in the operating
procedures section of the Rotorcraft
Flight Manual. (See $§6.740 and 6.742)

(a) The approach speed or speeds in
the glide shall he appropriate to the type
of rotoreraft and shall be chosen by the
applicant,

{by Theappreach and landing shall be
made with power off for single-engine



roforcraft, and with one engine inopera-
tive for multiengine rotorcraft.

(¢} The approach and landing shall
be entered from steady autorctaticn and
shall be made in such 3 manner that its
reproduction would not require an ex-
ceptional degree of skill on the part of the
pilot or exceptionally favorable condi-
tions.

(d) During the landing there shall be
no excessive vertical acceleration and no
tendency to bounce, nose over, ground
looD, porpoise, or water loop.

§6.115 " Power-off landings for mulli-
engine rotorcraft. TFor all muitiengine
rotorcraft it shall be possible to make
a safe landing following complete failure
of all pawer during normal operating
conditions.

FLIGHT CHARACTERISTICS

$6.120 General. (a) The rotoreraft
shall comply with the requirements pre-
scribed in §% 8.120 through 8.123 at all
normally expected operating altitudes,
under all critical loading conditions
within the range of weight and center of
gravity, and for all speeds, power, and
rotor rpm conditions for which certifica-
tion is sought.

(b) It shall be possible to main-
tain a flisht condition and to make a
siooth transition from one flight condi-
tion to anotiher without requiring an ex-
ceptional degree of skill, alertness, or
strength on the part of the pilot, and
without danger of exceeding the limit
load factor under all conditions of opéra-
tion probable for the type, including
those conditions normally encountered
in the event of sudden powerplant
tailure.

(¢} For night or Instrument certifica-
tion the rotoreraft shail have such addi-
tlonal flight characteristics as the Ad-
ministrator finds are required for safe
operation under those conditions.

§6.121 Controllability. {(a) The ro-
toreraft shall be safely controllable and
maneuverable during steady flicht and
during the execution of any maneuver
appropriate to the type of rotorcraft, in-
cluding take-off, ¢climb, level flight, turn,
glide, and power-on or power-off land-
ings.

(b} The margin of longitudinal and
lateral cyclic control shall allow satisfac-
tory pitching and rolling control at Var
(see 4 6.711) with:

(1) Maximum weight,

(2) Critical center of gravity,

{3) Power on and power off, and

(4} Critical rotor rpm.

{¢) Compllance with paragraph (b)
of this seection shall include a demon-
stration with a power failure at Vy or
V~e whichever is less.

(d) There shall be established a wind
velocity in which the rotorcraft can be
operated without loss of control on or
neal’ the ground at the critical weight
and center of gravity and the critical
rotor rpm in any maneuver appropriate
to the type of rotorcraft; e. g. cross-wind
take-offs, sideward or rearward fight.
This wind velocity shall not be less than
20 mph,

§6.122 Trim. It shall be possible in
steady leve! flight at any speed appro-
priate to the type of rotorcraft to trim
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the steady longitudinal and lateral con-
trol forces to zerg. The trim device shall
not introduce any undesiraple discon-
tinuities in the force gradients.

§ 6.123 Stability—fad General. 1t
shall be possible to fly the rotoreraft in
normal maneuvers, including 2 minimum
of three f{ake-offs and landings. for a con-
tinuous period of time appropriate to
the cperational use of the particular
type of rotorcraft without the pilot ex-
periencing undue fatigue or strain. In
addition, the rotorcraft shall comply
with the requirements of paragraph (b}
of this section.

tby Static longitudinal stability, In
the following conflgurations the charac-
teristics of the longitudinal eyclic con-
trol shall be such that, with constant
throttle and collective pitch settings, a
rearward displacement of longitudinal
control shall be hecessary to obtaih and
maintain speeds below the specified trim
speed. and a forward displacement shall
be necessary to obtain and maintain
speeds above the specifled trim speed for
the ranges of altitude and rotor rpm for
which certification Is sought.

(1y Cltmb. The stick position curve
shall have a stable slope over a speed
range from 15 percent of Vy or 15 mph,
whichever is greater, velow Vy to 20 per-
cent of Vv or 15 mph, whichever is
greater, above Vy, but in no case greater
than 1.} Vwe, with:

(iv Critical weight and ecenter of
gravity,

(i) Maximum centinuous power,

tiii} Landing gear retracted. and

(iv) Trim at best rate-of-climb speed
V).

(2} Cruise. The stick position curve
shall have a stable slope over a speed
range frem 0.7 Va or 0.7 Ve, whichever
is less, to 1.1 V& or 1.1 Vwe, whichever is
less, with:

(i Critical
gravity,

tit) Power for level flight at 0.9 Vu or
0.9 V~e, whichever is less,

(iii) Landing gear retracted, and

(ivy Trimmed at 09 Vg or 0.8 Vg,
whichever is less.

(3) Autorotation. The stick position
curve shall have a stahle slope through-
out the speed range for which certifica-
tion is sought, with:

(1) Critical weight and center of
gravity.

(ii) Power off.

(iii) Landing gear hoth retracted and
extended, and

tiv) Trim at the speed for minimum
rate of descent,

(4) Houvering. In the case of- heli-
copters the stick position curve shall
have a stable slope between the maxi-
mum approved rearward speed and a
forward speed of 20 mph, with:

(i) Critical weight and center of
gravity.

tiil)y Power required for hovering in
still air,

tith Landing gear retracted. and

{ivy Trim for hovering.

weight and center of

GROUND AND WATER HANDLING
CHARACTERISTICS

§6.130 General. The  rotorcraft
shall be demorstrated to have satisfac-

tory ground and water handling char-
acteristics. There shall be no uncon-
trollable tendencies in any operating
condition reasonably expected for the
type.

$8.131 Ground resonance. ‘There
shall be no uncontrollable tendency for
the rototreraft to oscillate when the rotor
is turning and the rotorcraft is on the
ground.

$6.132 Spray characteristics. For
retoreraft equipped with floats, the
spray characteristics during taxying,
take-off, and landing shall be such as
not to obscure the vision of the pilot nor
produce damage to the rotors, propellers,
or ather parts of the rotorecraft.

MISCELLANEOUS FLIGHT REQUIREMENTS

§8.140 Flutter and vibration, All
parts of the rotorcraft shall be demon-
strated to be free from flutter and ex.
cessive vibration under all speed and
power conditions appropriate top the
operation of the type of rotorcraft. (SQee
also §§6.203 (f) and 6.7110)

SUBPART C—STRUCTURE
GENERAL

$6.200 Loads. (a) Strength require-
ments of this subpart are specifled in
tertis of limit and ultimate loads. Un-
less otherwise stated, the specifled lcads
shall be considered as limit loads. In
determining compliance with these re-
quirements the provisions set forth in
paragraphs (b} through (e) of this sec-
tionn shall apply.

(h} The factor of safety shall be 1.5
unless otherwise specified, and shall ap-
ply to the external and inertia loads,
unless its apvlication to the resulting in-
ternatl stresses [s more conservative,

(¢) Unless otherwise provided, the
specifled alr, ground, and water loads
shall be placed in equilibrium with iner-
tia forces, considering all jtems of mass
in the rotorcraft.

(dy All loads shall be distributed in a
manner closely zpproximating or con-
servatively representing actual condi-
tions.

{e) If deflections under load signifi-
cantiy change the distribution of exter-
nal or internal loads, the redistribution
shall be taken into account.

§6.200 Strength and deformation.
{a) The structure shall be capable of
supporting limit loads without suffering
detrimental permanent deformations.

thy At all Ieads up to limit loads the
deformation shall not be such as to
interfere with safe operation of the
rotorcraft.

(g> The structure shall be capable of
suppoerting 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.

§ 6.202 Proofof structure. (a) Proof

" of ¢compliance of the strugture with the

streneth and deformation requirements
of §6.201 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 cther
cases substantiating tests shall be re-
quired.

{g) In all cases certain portions of the
structure shall be tested as specifled i
§ 6.203.

§8.203 Structural and dynamic tests.
At least the following structural tests
srall be conducted to show compliance
wilh the strength criteria;

(a) Dynamic and endurance tests of
rotors and rotor drives, including con-
trols (see §6.412),

(hy Control surface and system limit
load tests (see §6.323).

(¢) Control system operation tests
(see § 6.324}1.

{d) Fiight stress measurements (see
§§ 6.221 and 6.250).

{e) Landing gear drop tests
§6.237).

(f)} Ground vibration tests to deter-
mine the natural frequencies of the
blades and major structural components
of the rotorcraft,

(g) Such additlonal tests &3 may be
found necessary by the Administrator to
substantiate new and unusual features
of the design.

§ 6.204 Design Umitations, The fol-
lowing values shalil he established by the
applicant for purposes of showing coms-
plianee with the structural requirements
specified In this subpart:

(a) Maximum design weight,

(b} Power-on and power-off main ro-
tor rpm ranges (see %% 6.103 and 6.713
through 6.714 ()1,

(¢} Maximum forward speeds for the
power-on and power-off rotor rpm
ranges established in accordance with
paragraph <(b) of this section (see
§ 6.711),

(d) Maximum rearward and sideward
flight speeds.

(e} Extreme positions of rotorcraft
center of gravity to be used in conjunc-
tion with the limitations of paragraphs
(B, (e}, and (&) of this sectian,

(fY Rotational speed ratios bhetween
the powerplant and all connected rotat-
ing components, and

(g) Positive and negative lmit ma-
neuvering load factors.

FLIGHT LOADS

$6.210 General, Flight load require-
ments shall be complied with at ali
weights from the design minimum
weight to the design mazximum weight,
with any practicable distribution of dis-
posable load within prescribed operating
limitations stated in the Rotorcraft
Flight Manual, (See § 6.741.)

§6.211 Flight load factors. 'TIne
flight load factors shall represent rotor
load factors. The net load factor acting
at the center of gravity of the rotoreralt
shall be obtained by proper considera-
tion of balancing loads acting in the spe-
cifle flight conditions.

§6.212 Maneuvering conditions. The
rotoreraft structure shall be designed
for a positive maneuvering lmit load
factor of 3.5 and for & negative maneu-
vering Ilmit load factor of 1.0, except
that lesser values shalil be allowed if the

(see
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manufacturer shows by analytical study
and tlight demonstrations that the prob-
ability of exceeding the values selected is
extremely remote. In ne case shall the
limit load factors be less than 2.0 posi-
tive and 0.5 negative, The resultant
loads shall be assumed to be applled at
the center(s) of the rotor hub(s) and
to act in such directions as necessary to
represent all critical maneuvering mo-
tions of the rotorcraft applicable to the
particular type, including flight at the
maximum design rotar tip speed ratio
under power-on and power-ofl condi-
tions.

§ 6213 Gust conditions. 'The rotor-
craft structure shall be designed to with-
stand the loading due to a vertical gust
of 36 fps in veloerty in conrunction with
the critical rotorplane air speeds, in-
cluding hovering.

CONTROL SURFACE AND SYSTEM LOADS

§6.220 General. The structure of
all auxiliary roters (antitorque and con-
trol), fixed or movable stabilizing and
control surfaces, and all systems oper-
ating any flight controls shall be de-
signed to comply with the provisions of
§§ 6.221 through 6.225.

§6.221 Auziliary rctor assemblies.
Auxiliary rotor assernblies shall be tested
in accordance with the provisions of
§6.412 for rotor drives. In addition,
auxiliary rotor assemblies with detach-
able blades shall be substantiated for
centrifugal loads resulting from the
maximum design rotor rem.  In the case
of auxiliary rotors with highly stressed
metal compenents, the vibration stresses
shall be determined in flight, and it shall
be demonstrated that these stresses do
not exceed safe values for continuous
aperation.

§ 6.222 Aucxiliary rotor altachment
structure. The attachment structure
for the auxiliary rotors shall be designed
to withstand a limit lcad equal to the
maximum loads in the structure occur-
ring under the flight and landing con-
ditions.

§ 6.223 Tail rotor quard. When a tail
rotor s provided on a rotorcraft it shall
nat ve possible for the tail rotor to con-
tact the landing medium during a nor-
mal landing. If a tail rotor guard is
provided which will contact the landing
medium during landings and thus pre-
vent tail rotor contact, suitable deslgn
loads for the guard shall be established,
and the guard and its supporting strue-
ture shall be designed to withstand the
established loads,

38224 Stabilizing and control sur-
faces. Stabilizing and control surfaces
shall be designed to withstand the criti-
cal loading from maneuvers or from
comblned maneuver and gust., In no
case shall the limit lead be less than 15
pounds per square foot or a lead due to
Cx=0.55 at the maximum design speed.
The load distribution shall simulate
closely the actual pressure distribution
conditions,

$6.225 Primary control systems.
Manual control systems shall comply
with the provisions of paragraphs (a)
and (b) of this section,

fa) From the pilot compartment to
the stops which limit the range of ma-
tion of the pilots’ controls, the controls
shall be designed to withstand the limit
pilot applied forces as set forth in sub-
paragraphs (1) through (3) of this par-
agraph, unless it is shown that the pilot
is unakble to apply such loads to the sys-
tem. Inthelatter event the system shall
be designed for the maximum loads
which the pilot is able to apply, except
that in any case values less than 0.60 of
those specifled shall not be empioyed.

(1) Poot type controls—130 pounds,

(2 Stick type controls—fore and aft
100 pounds—Ilaterally 67 pounds,

(3) Whee! type controls—fore and aft
100 pounds—Ilaterally 53-pound couple
applied on opposite sides of the control
wheel.

(h) From the stops to the attachment
of the control systemm to the rotor blades
(or control areas) the centrel system
shall be designed to withstand the maxi-
mum loads which can be obtained in
normal operation of the rotoreraft, ex-
cept that where jamming, ground gusts,
control inertia, or friction can cause
loads exceeding operatichal loads, the
system shall be capable of supporting
without yielding 0.60 of the loads speci-
fied in paragraph (a} (1), (2}, and (3)
of this section.

LANDING LOADS

§6.230 General—(a) Loads and
equilibrium. The limit loads obtained
in the landing conditions shall be ¢on-
sidered as external loads whick would
oecur in a rotoreraft structure if it were
acting as a rigid body. In each of the
conditions the external loads shall be
placed in equilibrium with the linear
and angular inertia loads in a rational
or ceonservative manner. In applying
the specified conditions the provisions
of paragraphs (b) through (e) of this
section shall be complied with.

(hy Center of gravity positions. The
critical center of gravity positions with-
in the certification limits shall be se-
lected so that the maximum design loads
in each of the landing gear elements are
obtained,

(e¢) Design weight, The design welght
used In the landing conditions shall not
be less than the maximum weight of the
rotoreraft. It shall be acceptable to as-
sume a rotor lft, equal to one-half the
design maximum weight, to exist
throughout the landing impact and to
act through the center of gravity of the
rotoreraft. Higher values of rotor lift
shall be acceptable if substantiated by
tests and/or data which are applicable to
the particular rotorcraft.

(d) Load factor, The structure shall
be designed for a limit load factor, se-
lected by the applicant, of not less than
the value of the limit inertia load factor
substantiated in accordance with the
provisions of § 6.237, except in conditions
in which other values of load factor are
prescribed.

(e) Landing gear positicn, The tires
shall be assumed to be in their static
position, and the shock absorbers shall
be assumed to be in the most critical
position, unless otherwise preseribed.

(1) Landing gear arrangement. The
provisions of §§ 6.231 through 6.236 shall



be applicable to landing gear arrange-
ments where two wheels are located aft
and one or more wheels are located for-
ward of the center of gravity.

§6.231 Level landing conditions.
(a) Under loading conditions prescribed
in paragraph (b} of this section, the
rotorcraft shall be assumed to be in the
following two level landing attitudes:

(1} All wheels contacting the ground
simultaneously, and

(2) The aft wheels contacting the
ground while the forward wheel(s) being
just clear of the ground.

(b} The following two level landing
loading conditions shall he considered.
Where the forward portion of the land-
ing gear has two wheels, the total load
applied to the forward wheels shall he
divided between the two wheels ih a
40:60 proportion.

(1) Vertical loads shall be applied In
accordance with the provisions of § 6.230.

(2) The vertical loads specified in sub-
paragraph (1) of this paragraph shall be
combinecd with a drag load at each wheel,
The drag loads shall not be less than 25
percent of the respective vertical loads.
For the atfitude prescribed in paragraph
(&) (1) of this section the resulting pitch-
ing moment shall be assumed resisted by
the forward gear, while for the attitude
prescribed in paragraph (a) (2) of this
section the resulting pitching moment
shall be assumed resisted by angular in-
ertia forces.

§6.232 Nose-up landing condition.
The rotoreraft shall be assumed in the
maximum nose-up attitude permitting
clearance of the ground by all parts of
the rotoreraft. The ground loads shall
be applied perpendicularly to the ground.

§$ 6233 One-wheel landing condition.
The rotorcraft shall be assumed in the
level attitude to contact the ground on
one of the wheels located aft of the cen-
ter of gravity. The vertical load shall be
the same as that obtained on the one side
in the condition specified in § 6.221 (»
(1). The unbalanced external loads
shall be reacted by the inertia of the
rotorcraft.

£6.234 Lateral-drift landing condi-
tion. (a) The rotorcraft shall be as-
sumed in the level landing attttude. Side
loads shall be combined with one-half
the maximum ground reactions obtained
in the level landing conditions of § §.231
(b) ¢1). These loads shall be applied at
the ground contact point, unless the
landing gear is of the full-swiveling type
in which case the loads shall be applied
at the center of the axle. The conditions
set forth in paragraphs (b) and (¢) of
this section shall be considered.

(h) Only the wheels aft of the center
of gravity shall be assumed to contact
the ground. Side loads equal {0 0.8 of the
vertical reaction acting inward (on one
side) and 0.6 of the vertical reaction act-
ing outward fon the other side) shall be
combined with the vertical loads speei-
fled in paragraph (a) of this section.

tc) The forward and aft wheels shall
be assumed to contact the ground simui-
taneousiy. Side loads on the wheels aft
of the center of gravity shall be applied
in accordance with paragraph (b) of
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this section. A side load at the forward
gear equal to 0.8 of the vertical reaction
shall be combined with the vertical load
specified in paragraph 1a) of this section.

§ 6.235 Brake roll conditions. The
retoreraft attitudes shall be assumed to
be the same as those prescribed for the
level landing conditions in § 6.231 (a>,
with the shock absorbers deflected to
their static position. The limit vertical
load shall be based upon a load factor of
1.33. A drag load equal to the vertical
Ioad multiplied by a coefficient of fric-
tion of 0.8 shall be appiied at the ground
contact point of each wheel equipped
with brakes, except that the crag load
need not exceed the maximum value
based on limiting brake torque,

§ 8.238 Tazving condition, The rotor-
craft and its landing gear shall be.de-
signed for loads which occur when the
rotorcraft is taxjed over the roughest
ground which it is reasonable to expect
in normal operation.

§ 8.237 Shock absorption tests. Drop
tests shall be conducted i{n accordance
with paragraphs (a) and (b)) of this
section to substantiate the landing limit
inertia load factor (see § 6.230 (d)) and
to demonstrate the reserve energy ab-
sorption capacity of the landing gear.
The drop tests shall he conducted with
the conplete rotorcrait or on units
consisting of wheel. tire, and shock ab-
sorber in their proper relation.

(a) 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
results in a drop test vontact velocity
found by the Administrator to be equal
to the greatest probable sinking speed
of the rotorcraft at ground contact in
power-off landings likely to be made in
pormal operation of the rotorcratt. In
no case shall the drop height be less
than 8 inches. If rotor lift is considered
(see § 8.230 (e)7, 14 shall be introduced
in the drop test by the use of appropriate
energy absorbing devices or by the use
of an effective mass.

NoTk: In lleu of more rational computa.
tions, the following may be empioyed when
use is made of an effectiva mads:

w,=w[’iL""E]; and n=n, Ve L;
hy-d w
where:
We= the effective weight to be used in the
drop test (pounds);

W=W, for mzin gear units (pounds),
equal to the static reactlon on the
particular unit with the rotorcraft
in the most critical attitude; a
rattonal method may he used in
computing a malo gear statle re-
action, taking iato consideration
the distance between the direction
of the main whee! reaction and
the aircraft center of gravity:

W=W, for nose gear units (pounds),
equat to the vertical! component
of the static reaction which would
exist at the nose wheel, assuming
the mass of the rotorcraft acting
at the center of gravity and exert-
{ng a force of 1.0g downward and
0.25g forward;

k= specified free drop height (inches);

L=rvatia of assutned rosgr UL o the
rotaorcraft weight;

d=deflection under impact ol the rire
{at the approved Inflation pres-
sure) plus the vertical component
of the axle travel relative to the
drop mass (inches);

n= limit inertia ioad factor;

7y the load factor during impact devel.
oped on the mass used in the drop
tegt (L. e, the acceleration dov/de
tn g's recorded In the drop test
plus 1.0).

(b) Reserve energy absorption drop
test. The reserve energy absorption
capacity shall be demonstrated by a drop
test In which the drop height is equal
to 1.5 tirmes 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 deter-
mined in accordance with paragraph fa)
of this section. In this test the landing
gear shall not cellapse.

Nortz: The efect of roter 11{t may be con-
sidered in a manner similar to that pre-
scribed In paragraph (a) of this gectlon.

$6.240 Skt landing conditions. The
structure of a rotorcraft equipped with
skis shall be designed in compliance with
the loading conditions set forth in para-
graphs (a)} through (¢} of this section:

{a) Up load conditions. (1) A vertical
load of Pn and a horizontal load of Pn/4
shall be applied simuitaneously at the
pedestal bearings, P being the maximum
static weight on each ski when the
rotorcraft is loaded to the maximum de-
sign weight. The Imit load factor n
shall be determined in accordance with
§ 6.230 ().

(2) A vertical load equal to 133 P
shall be applied at the pedestal bearings.
{For P see subparagraph (1} of this par-
agraph.)

(b Side load condition. A side load
of 0.35 Pn shall be applied in a hori-
zontal plane perpendicular to the center
line of the rotoreraft at the pedestal
bearings. (For P see subparagraph (a)
(1) ot this section.)

(¢) Torgue load condition. A torque
load equal to 1.33 P (ft.-1b.) shall be
applied to the ski about the vertical
axis through the center line of the ped-
estal bearings. (For P and n» see sub-
paragraph (&) (1) of this section.)

§ 6.245 Float landing condifions. The
structure of a rotorcraft equipped with
floats shall be designed in compliance
with the loading conditions set forth in
paragraphs (a) and (b) of this section:

(a) Up load conditions, (1) With the
rotoreraft assumed in the static level at-
titude a load shall be applied so that the
resultant water reaction passes vertically
through the center of gravity of the ro-
torcraft. The limit load factor shall be
determined in accordance with § 6220
(d), or shall be assumed to be the same
as the load factor determined for the
ground type landing gear.

(2) The vertical load prescribed in
subparagraph (1} of this paragraph
shall be applied together with an aft
component equal to 0.25 the vertical
component.

(b} Side load condition, The vertical
load in this condition equal to 0.75 the



vertical load prescribed in parazraph (3
{1y of this section. divided equally be-
tweet: the floats. shall ke applied together
with a side component. The total side
component shall be equal to .25 the total
vertical load in this condition and shall
be applied to one float only.

MAIN COMPONENT REQUIREMENTS

£ 6250 Main rotor structure. The re-
miirements of paragraphs fa) through
3 of this section shall apply to the
main rotor assemblies inclnding hubs and
Mades. :

(a) The hubs, blades, blade attach-
ments. and blade controls which are sub-
ject to alternating stresses shall be de-
signed to withstand repeated loading
conditions. The stresses of critical parts
shall be determined in flight in all at-
titudes appropriate to the type of rotor-
craft throughout the ranges of limita-
tions prescribed In § 8,204, The gervice
life of such parts shall be established by
the apwplicant on the basis of fatizue
tests or by other methods found accept-
able to the Administrator.

(b} The main rotor structure shall be
desigried to withstand the critical flight
loads prescribed 1 §%46.210 through
6.213.

(¢} The main rotor structure shall be
degigned to withstand the limit loads
preseribed in §§6.210 throush 6213
under conditions of autorotation heces-
sary for normal operation. The rotor
rpm used shall be sych &8 to {nclude the
effects of altitude.

(d) The rotor blades, hubs. and flap-
ping hinges shall be designed to with-
stand a loading condition simulating the
farce of the blade impact aeainst lts
stop during operatlon on the grosund.

(e} The rotor assembhly shall be de-
signed to withstand loadines simulating
other critical conditions which might be
encountered in normal operation.

(£} The rotor assembly shall be de-
signed to withstand. at all rotational
speeds inecluding zero, the maximum
torque likely to be transmitted thereto
in both direetions. If a torque limiting
device is provided in the transmission
system the design limit torgue need not
be creater than the torqgue defined by the
limiting device, except that in no case
shall the design limit torgue be less than
the limit torque specifled in § 8.251 (¢),
The design torque shall be distributed
{o the rotor blades in a rational manner,

$ 6.251 Fuselage. landing gear, and
rotor nylon structure. The requirements
of paragraphs (a) through (d) of this
section shall apply to tha fuselage, land-
ing gear. and rotor pylon structure.

(a) The structure shall be destened
to withstand the eritical loads prescribed
in §56216 through 6213 It shall be
permissible to represent the resultant
rotor force as 4 gingle force applied at
the hub attachment point. The balane-
ing and inertia loads cccurring under the
accelerated flight conditions as well as
the thrust from auxiliary rotors shall
be considered.

(hY The strueture shall be designed to
withstand the applicable ground loads
prescribed in §% 8.230 fhrough 6.245,

(¢) The engine mount and adjacent
fuselage structure shall be designed to
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withstand leads oceurrine in the rotfor-
craft under the accelerated flight and
landing econditions. including the effects
of engine torque loads. Inthe caze of en-
zines having 3 or more cylinders, the
limit toroue shail be obtained bhv multi-
plying the mean torgue. &s defined by the
power conditions in $6,1 gy '3, by a
factor of 1.33. For ¢4-. 3-. and 2-cvlinder
engines the factor shall be 2, 3, and 4,
respectively.

fd) The structure shall be designed
to withstand the loads prescribed in
§8.250 (d) and ([},

EMERGENCY LANDING CONDITIONS

§6.280 General. Therequirementsof
paragraphs (a} through (c) of this sec-
tion deal with emergency conditions of
landing on land or water in which the
safety of the occupants is considered,

although it is accepted that parts of the

rotorcraft may be damaged.

fa) The structure shall be desigmed to
give every reasonable probability that
all of the occupants, if they make proper
use of the seats. belts. and other pro-
visions made in the design (gee § 6.355),
will escape serious injury in the event
of a minor crash landing {(with wheels
up if the rotoreraft is equipped with re-
tractable landing gear)} in which the
occupants experience the following uiti.
mate inertia forces w=lative to the sur-
rounding structure.

(1) Upward 1.5¢ (downward 4.0g).

(2) Forward 4.0g2.

(3) Sldeward 2.0g.

(b) The use of a leszer value of the
downward inertia force specified i para-
graph (ai of this section shall be accent-
able if it {5 shown that the rotorcraft
structure can abserb the landing loads
corresponding with the design maximum
weight and an ultimate descent velocity
of 5 Ips without exceeding the wvalue
chosen.

(c) The inertia forces specifled in
paragraph (a) of this section shall he
applied to all items of mass which would
be apt to injure the passengers or crew
1 such items became loose in the evens
of a minor crash landing, and the sup-
porting structure shall be designed to
restrain these ltems,

SUBPART D—DESIGN AND CONSTRULTION
GENERAL

§8.300 Scope. The rotorcraft shall
not incorporate design features or de-
talls which experience has shown to be
hazardous or unreligble. The suitability
of all questionable design details or parts
shall be established by tests,

§6.301 Materials, The suitability and
durability of all materials used in the
rotoreraft structure shall be established
on the basis of experience or tests and
shall conform to approved specifications
which will insure their having the
strength and other propertles assumed
In the design data.

§6.302 Fabrication lmethods. The
methods of fabrication employed in con-
structing the rotoreraft structure shall
be such as to produce a consistently
sound structure. When a fabrication
process such as gluing, spot welding, or
heat treating requires close control to at-

tain this oblective, the process shall be
performed in aceordance with an ap-
proved process specification.

$§6303 Standarad fastenings. All
bolts, pins, screws. and rivets used {n the
structure shall be of an approved type,
The use of an approved locking device or
method is required for all such bolts,
pins. and screws. Self-locking nuts shall
not be used on belts which are subject
to rotation in operation,

§ 6304 Protection. fa) All members
of the strueture shall be suitably pro-
tected against deterioration or loss of
strength in service due to weathering,
corroston. abrasion, or other causes,

{bY Provision for ventllation and.
drainaze of all parts of the structure
shall be made where necessary for pro-
tection.

fey Tn rotorcraft equipped with floats,
special precautions shall be taken against
corrosion from salt water. particularly
where parts made from different metals
are in close proximity.

§ 6305 Inspection provisions. Means
shall be provided to permit the close ex-
amination of those parts of the rotor-
crait which require periodigc inspection,
adjustment f{or proper alignment and
functioning, and lubrication of moving
parts,

$ 8308 Material strength properties
and design values. (a) Material strength
properties shall be based on a suffleient
number of tests of material conforming
to speeifications to establish design val-
ues on a statistical basis,

(b} The design values shall be so
chosen that the probability of any strue-
ture being understrength because of ma-
terial variations is extremely remote.

(¢c) ANC-5, ANC-~18. and ANC-23, Part
IT values shall be used unless shown to
be inapplicable in & particular case.

Nore: ANC-8, “Strangth of Meatal Alrcraft
Blements,” ANC-18, “Design of Wood Alr-
craft Structures,” and ANC-23, “Sandwich
Construction for Alreratt,” are published by.
the Subcommittee on Air Force-Navy-Clvil
Alrcraft Design Criteris, snd may be ob-
tained from the Superintendent of Docu-
ments, Government Printing Offics, Wash-
ington 25, D). C,

(d) The strength, detall design, and
fabrication of the structure shall be such
as to minimiZe the probabllity of dis-
astroys fatigue failure.

Note: Points of stress concentration are
ons of the main sources of fatigue failure,

§ 6.307 Special factors—(a) QGeneragl
Where there is uncertainty concerning
the actual strength of a particular part
of the structure, or where the strength
is likely to deteriorate In service prior to
normal replacement of the part. or where
the strength is subject to appreciable
variability due to uncertainties in manu-
tacturing processes and inspectlon meth-
ods, the factor of safety preseribed in
£ 8.200 (b) shall be multiplied by a spe-
cial factor of a value such as to make
the probahbility of the part being under-
strength {rom these causes extremely re-
maote. The speclal factors sef forth In
paragraphs (b} through (d) of this sec-
tion shall be acceptabie for this purpose,

(b)Y Casting factors, (1} Where only
visual inspection of a casting is to be



employed, the casting factor shall he
2.0, except that it need not exceed 1.25
with respect 10 bearing stresses.

(2} It shall be acceptable to reduce
the factor of 2.0 specifled in subpara-
graph (1) of this paragraph to a value
of 1.25 if such a reduction is substan-
tiated by testing at least three sample
castings and if the sample castings as
well as all preduction castings are vis-
uallv and radicgraphieally inspected in
accordance with an approved inspection
speciflcation. During these tests the
samples shall withstand the ultimate
load multiplied by the factor of 1.26 and
in addition shall comply with thes cor-
responding limit load multiplied by a
factor of 1.15,

(3} Casting factors other than those
contained in subparagraphs (1) and (2
of thils paragraph shall be acceptable if

they are found to be appropriately re-.

lated to tests and to inspection proce=-
dures.

(4) A-.casting factor need not be em-
ployed with respect to the bearing sur-
face of a part if the bearing factor used
(see paragraph (c) of this section) is of
%reater magnitude than the casting f{ac-
or.

ley Beagring factors, (1) Bearing
factors of sufficient maenitude shail be
used to provide for the efects of nor-
mal relative moetion hetween parts and
in jJoints with clearance (free fit) which
are subject to pounding or vibration.

(2) A bearing factor need not be em.
ployed on a part if another special tac-
tor prescribed in this seetion is of greater
magnitude than the bearing factor.

(d} Fitting factors. (1) Afltting fac-
tor of at least 1.15 shall be used on all
fittings the strength of which {3 not
proven by limit and ultimate load tests
in which the actual stress conditions are
simulated in the fltting and the sur-
rounding structure. This factor shall
apply to all portions of the Atting, the
means of attachment, and the hearing
on the members joined,

(2) In the case of integral fittings the
part shall be treated as a fitting up to
the point where the section properties
become typical of the member.

(3) The fitiing factor need not be em-
ployed where a type of joint made in
accordance with approved practices is
based on comprehensive test data. e. g.
continucus joints in metal . plating,
welded joints, and scarf joints in wood.

(4) A fitting factor need not be em-
ployed with respect tg the bearing sur-
face of a part if the bearing factor used
{see paragraph (¢ of this section) is
of greater magnitude than the fitting
Iactor.

MAIN ROTOR

§8.310 Main rotor blades: pressure
venting ang drainage. 1nternal pressure
venting of the main rotor blades shall
be provided. Drain holes shall be pro-
vided and, in addition, the hlades shall
be designed to preclude the possibility of
water becoming {rapped in any section
of the blade,

§6.311 Stops. The rotor blades shall
he provided with stops, as required for
the particular design, to limit the trave]
of the tlades apbout their various hinges.
Provision shall he made to keep the
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blades from hitting the droop stops ex-
cept during the starting and stopping of
the rotor,

§6.312 Rotor and &ladz balance.
Ratars and blades shali be mass-balanced
to the degree necessary Lo prevent exces.
sive vibrations and to safesuard against
flutter at all speeds up to the maximum
forward speed.

§6.313 Rotor blade clearance.
Clearance shall be provided between the
main rotor blades and all other parts
of the structure to prevent the blades
from striking any part of the structure
during any operating cendition of the
rotoreraft.

CONTROL SYSTEMS

§$6320 General. All controls and
control systems shall operate with ease,
smoothness, and positiveness appropri-
ate to their function. (See also $§ 6.350
and 6.353.)

$6.321 Control system stops. (a) All
control systems shall be provided with
stops which positively limit the range
of motion of the pilot’s controis.

(b> Control system stops shall ve so
lccated in the system that wear, slack-
ness, or take-up adjustments will not
affect appreciably the range of travel,

te} Control system stops shall be ca-
pable of withstanding the loads corre-
sponding with the design conditions for
the control system.

§6322 Control system locks. If a
device is provided for locking the con-
{rol system while the rotoreraft is on
the ground or water, the provisions of
paragraphs (a) and (h) of this section
shall apply.

(a) A means shal] be provided to give
unmistakable warning toe the pilot when
the locking device is engaged.

{h)Y Means shall be provided to pre-
clude the possibility of the lock becoming
engaged durlng flight.

§6.323 Static tests. Tests shall be
conducted on control systems to show
complian¢e with limit load requirements
{n accordance with the provisions of par-
agraphs ¢(a) through (e¢) of this section.

(a) The direction of the test loads
shatl be such as to produce the most
severe loading in the control system.

(h) The tests shall include all fittinga,
pulieys, and brackets used In attaching
the control system to the main structure.

(¢) Analyses or fndividual load tests
shall be conducted to demonstrate com-
pliance with thé special factor require-
ments for control svstem joints sub-
jected to angular motion, (See §§ 6.307
and 6.325.)

§8.324 Operation testy, An opera-
tion test shall be conducted for each con-
trol system by operating the cantrols
from the pilot compartment with the
entire system loaded to correspond with
ipads specified for the contrel system.
In this {est there shall be no jamming,
excedsive friction, or excessive deflection.

§8.325 Controt system details. Al
details of control systems shall be
desighed and installed to prevent jam-
ming, chafing, and interference from
cArgo, passengers, and loBse objects.

Prec¢autionaly means shall be provided
in the cockpit to prevent the entry of
foreign objects into places where they
would jam the control svstems, Proa
visions shall be made to prevent the slap-
ping of cables or tubes against other
parts of the rotorcraft.

%6228 Spring devices. The reliabil-
ity of any spring devices used in the con-
trol system shall be established by tests
simulating service conditions, unless it
is demonstrated that failure of the spring
will not cause flutter or unsafe flight
characteristics.

$6.327 Autorotation control mecha-
nism. The main rotor blade piteh con-
trol mechanism shall be arranged to
permit rapid entry into autoroiative
flight in the event of power failure.

LANDING GEaR

$6.335 Wheels. Landing gear wheels
shall be of an approved type., The max-
imum static load rating of each wheel
shall not be less than the corresponding
static ground reaction under the max-
imum weight of the rotorcraft and the
critical center of gravity position. The
maximum limit load rating of each wheel
shall not be less than the maximum
radial limit load determined in accord-
anee with the applicable ground load re-
quirements of this part.

§6.336 Braokes. A Dbraking device
shall be {nstalled. contrallable hy the
pilot and usable during power-off land-
ings, which is adegquate 10 insure:

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

(h} Holding the rotorcraft parked on
a 10° slope on a dry. smooth pavement.

§6.337 Tires. Landing gear wheels
shall he equipped with anv make or tvpe
of tire provided that the tire is & proper
fit pn the rim of the wheel and provided
that the approved tire rating is not
exceeded. The maximum static load rat-
ing of the tire shall not be less than the
static ground reaction obtained at the
wheel. assuming the maximum design
weight concentrated at the most un-
favorable center of gravity position.

§ 6.338 Skis. The maximum limit load
rating of each ski shall not be less than
the maximum limit load cdetermined {n
accordance with the applicable ground
load requirements of this part.

FLOATS

$ 6.340 Genergl. The requirements of
13 8.241 and 6.342 shall apply to the de-
sign of floats.

§ 8,341 Buoyanrcy (main floafs). (a)
Main floats shall have a buoyancy in
excess of that required to support the
maximum weight of the rotorcrafi in
fresh water as follows:

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

(2) 60 percent in the case of multiple
floats.

{p) Main floats shall contain at least
4 watertight compartments of approxi-
mately equal voelume.

§6.242 Float strength. Fleats shall
be designed for the conditions set forth



in paragraphs ta) and ‘b of this
section:

fa) Bag type flcats. 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 addttion.
the float shall withstand the verncal
lcads prescribed In § 6245 <a» distri-
huted along the length of the bag over
three-quarters of the projected bag area.

thY Rigid Roats. Rigld tvpe floats
shall withstand the vertical. horizontal,
and side loads prescrived in § 6.245. The
loads specified may be distributed along
the length of the floats.

PERSONNEL AND CARGQO ACCOMMODATIONS

$ 6,350 Pilot compartment: general
ta) The arrangement of the pilot com-
partment and its appurtenances shall
provide safety and assurance that the
pilot will be able to perform all of his
duties and operate the controls inn the
correct manper without unreasonable
concentration andg fatigue,

(b) When provision is made for a
second pilot, the rotorcraft shall be con-
trollable with equal safety from both
seats.

(ci Vibration and ncise characteris-
tics of cockpit appurtenances shall not
interfere with the safe operation of the
rotorcraft.

§6.351 Pilot compartment vision.
The pilot eompartment shall be ar-
ranged to afford the pilot a sufiiciently
extensive, clear, and undistorted view for
the szafe operation of the rotoreraft.
During flight in a moderate rain condi-
ticn the pilot shail have an adequate
view of the flight path in normal flight
and landing, and have sufficient pro-
tection {rom the elements so that his
vision is not unduly impaired. The pilot
compartment shall be free of glare and
reflections which would Interfere with
the pilot's vision. For rotorcraft in-
tended for night operation, the demon-
stration of these qualities shall in¢lude
night flight tests.

§6.352 Pilot windshield and windows.
All glass panes shall be of a nonsplinter-
lng safety type.

§6.353 Controls. (a) All cockpit
controls shall be located to provide con-
venience in pperation and in a manner
tending to prevent confusion and inad-
vertent operation. (See also § 6.737.)

(b} The euntrols shall be so located
and arranged with respect to the pilots’
seats that there exists full and unre-
stricted movement of each control with-
out interference from either the cockpit
structure or the pllots’ clothing when
seated. This shall be demonstrated for
individuals ranging from 5 2*' to &' 0'*
in height.

§ 6354 Doors. Closed cabins shall be
provided with at least one adequate and
easily accessible external door No
passenger deor shall be so located with
respect to the rotor discs as to endanger
persons using the door.

§6.355 Seats and berths. On rotor-
craft, manufactured on or after the ef-
Iec}ive date of this part (January 15,
1831}, all seats and perths, including
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their supporting structure. shall he de-
sizned for the loads resulting from alil
specified Aight and land:ing conditions,
including the emergeney landing condi-
tions of § 6260, Reactions {rom safety
belts and harnesses shatll be taken into
account. In addition. pilot seats shall be
desizned for the reactions resulting from
the application of pilor forces ro the
flight controls as prescribed in £ 6.225
tar. rSee $8.10) (br 4 for weight of
occupants.)

§ 63568 Cargo and baggage compart.
ments. (See also §6.382) (a’ Each
cargo and baggage compartment shall be
designed for the placarded maximum
weight of contents and the critical load
distributions at the appropriate maxj-
mum load factors corresponding with all
specifled flight and ground lead condi-

tions, excluding the emergency landing |

¢onditlons of § 6.280.

(b) Provision shall be made to pre-
vent the contents in the compartments
from becoming a hazard by shifting un-
der the loads specified in paragraph )
of this section.

{¢) Provisioh shall be made to pro-
tect the passengers and crew from in-
jury by the contents of any compartment
when the ultimate inertia force acting
torward is 4g.

§6.2351T Emergency erits. (a) Closed
cabins on rotorcraft carrying more than
5 persons shall be provided with an
emergency exif, Additional exits shall
be provided where the total seating ca-
pacity is more than 15. The provisions
of subparagraphs (1) through (8} of this
paragraph shall apply. (See also § 6.738
(e}.}

(1) An emergency exit shall consist of
a movable window or panel or of an
additional external door which provides
a clear and unabstructed opening, the
minimum dimensions of which shall be
such that a 1% inch by 28 inch ellipse
may be completely ins¢ribed therein.

(2) An emergency exit shall be read-
1y aceessible, shall not require excep-
tional agility of a person using {t, and
shall be so located as to facilitate egress
without crowding in all probable atti-
tudes in which the rotorcraft may be
after a crash.

(3) The method of opening an emer-
gency exit shall be simple and obvious
and the exit shall be so arranged and
marked as to be readily located and
operated even |n darkness.

(4) Reasonable provisions shail be
made against the famming of emergency
exits as a result of fuselage deformation,

(5) At least one emergency exit shall
be on the opposite side of the cabin from
the main doocr.

(6} The proper functioning of emer-
tgeré:y exits shall be demonstrated by
ests.

§ 6.358 Ventilation. The ventilating
system for the pilot and passenger com-
partments shall be s6 designed as to
preclude the presence of excessive quan-
tities of tuel fumes and carbon mon-
oxide. Theconcentration of carbon mon-
oxide shall not exceed 1 part in 20,000
parts of air under conditions of forward
flight or hovering in zero wind. For
other conditions of operation, if the car-

bon monaoxide concentration exceeds this
value, suitable operating restrictions shatl
be provided.

FIRE PREVENTION

16380 General. The fire prevention
requirements of this subpart apply to per-
sonnel and cargo compartments. Addi-
tional fire prevention requirements ara
prescribed in Subpart E, Powerplant In-
stallation, and Subpari F, Equipment,

5 6.381 Cabin interiors. All compart-
ments occupied or used by the crew or
passengers shall ¢comply with the provi-
sions of paragraphs (a) through (¢} of
this section.

(a) The materials in no case shall be
lesg than ftash-resistant.

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

{¢) Compartments where smoking isto
be permitted shall be equipped with ash
trays of the self-eontained type which
are completely removable. All cother
compartments shall be placarded against
smoking.

$ 68382 Cuargo and baggage campart-
ments., Cargo anhd baggage compart-
ments shall be constrycted of ar
completely lined with flre-resistant ma-
terial, except that flame-resistant mate-
rtais shall be acceptable in compartments
which are readily accessible to g crew
member in filght. Compartments shall
inelude no controls, wiring, lines, equip-
ment, or accessories the damage or
failure of which would affect the safe
operation of the rotorcraft, unless such
items are shielded, tsolated, or otherwise
protected so that they cannot be dam-
aged by movement of cargo in the com-
partment, and so that any breakage or
failure of such items will not create a
fire hazard.

£ 6383 [Heating sysfems—iay Gen-
eral. Heating systems involving the
passage of cabin air over or in close
proximity to the exhaust manifold shall
not be used unless precauticns are in-
corporated in the design to prevent
the introduction of carbon monoxide
into the cabin or pilot compartment.

(b) Heat exchangers. Heat ex-
changers shall be constructed of suitable
materials. shall be cocled adequately
under all conditions. and shall be capa-
ble of easy disassembly for inspection.

{¢) Combustion heaters. Gasoline-
operated comhustion heaters shall be aof
an approved type and shall be instailed
so as to comply with the applicable sec-
tions of the powerplant installation re-
quirements covering fire hazards and
precautions.  All applicable require-
ments concerning fuel tanks. lines, and
exhaust Svstems shall be considered.
(See §§ 6427 through 6.428 and 8.463.)

$ 6384 Fire protection of structure,
controls, and other parts, All structurs,
controls, rotor mechanism, and other
parts essential to a controlled landing of
the rotorcraft which would ve affected
by powerplant fires shall either be of
fireproof construction or shall be other-
wise protected. so that they can perform
their essential functions for at least 5
minutes under all foreseeable power-



plark Are conditions.
and 6.483 {(a).)

MISCELLANEDTS

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

$6.391 Ballast provisions. Ballast
provisions shall he 50 designed and con-
structed as to prevent the inadvertent
shifting of .the ballast in flight. (See
also §§ 6.105, 6.738. and 8.741 (c).)

SUBPART E—POWERPLANTY INSTALLATION
GENERAL

36,400 Scope and general desion. (a)
The powetplant installation shall be ¢on-
sidered to include all components of the
rotoreraft whieh are necessary for its
propulsion with the exception of the
structure of the main and sauxiliary
rotors. It shall also be considered to
include all compcnents which affect the
control of the major propulsive units or
which affect their safety of operation be-
tween normal inspections or overhaul
periods. (See §§ 6.604 and 6613 for in-
strument installation and marking.)
The general provisicns of paragraphs
(b) through (d) of this section shall he
applicable,

(b)» All components of the powerplant
installation shall be constructed, ar-
ranged, and installed in a manner which
will assure their continued safe operation
between normal inspections or overhaul
periods.

(c) Accessibility shall be provided to
permit such inspection and maintenance
as is necessary to assure continued air-
worthiness,

(d) Electrical interconnections shall
be provided to prevent the existence of
differences of potentlal between major
components of the powerplant instalia-
tion and other portions of the rotorcrafe.

$ 8.4D) Engine-type certification. All
engines shall be type certificated in ae-
cordance with the provisions of Part 13
of this subchapter.

§ 6402 Engine vibration. The engine
shall be installed to preciude harmful
vibration of any of the engine parts or
of any of the components of the rotor-
eraft. It shail be demonstrated by means
of a vibration investigation that the ad-
dition of the rotor and the rotor drive
system to the engine does nof result in
modification of engine vibration charac-
teristics to the extent that the prineipal
rotating portions of the engine are sub-
jected to excessive vibratory stresses.
It shall aiso be demonstrated that no
portion of the rotor drive system is sub-
jected to excessive vibratory stresses,

ROTOR DRIVE SYSTEM

§6.410 Rolor drive mechanism, The
rotor drive mechanism shall incorporate
a unhit which will automatically disen-
gage the engine from the main and auxi-
liary rotors in the event of power failure.
The rotor drive mechanism shall be so
arranged that all rotors necessary for
contral of the rotoreraft in autoroiative
flight will continue to be driven by the
main rotor(s) after disengagement of

(See also §§ 6.480
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the engine from the main and auxiliary
rotors. If a tergue limiting devige is
employved in the rotor drive system isee
§$6.250 /f)), such device shall be located
to permit continued cantrol of the rotor-
craft after it becomes operative.

§ 6411 Rotor brakes, If a means ls
provided to contrel the rotation of the
rotor drive system independent of the
engine, the limitations on the use of
such means shall be specified, and the
control for this means shall be guarded
to prevent inadvertent operation.

§ 6412 Rotor drive and control me-
chanism endurance tests. (a) The rotor
drive and control mechanism shall be
tested for not less than 100 hours. The
test shall be conducted on the rotorcraft,
and the power shall be absorbed by the
actual rotors to be installed, excebt that
the use of other ground or flights test
tacilities with any other apprdpriate
method of power absorption shall be ac-
ceptable provided that all conditions of
support and vibration closely simulate
the conditions which would exist during
a test on the actual rotorcraft. The en-
durance tests shall include the tests
prescribed in paragraphs (b)) through
{g>» of this section. At the conclusion of
the endurance testing, all parts shall he
in a serviceable condition.

(b A 60-hour portion of the endur-

ance test shall be run at not less than

the maximum continuous engine speed
in cenjunction with maximum continu-
ous engine power. In this test the main
rotor shall be set in the position which
will give maximum longitudinal cyclic
pitch change to simulate forward flight.
The auxiliary rotor controls shall be in
the position for normal operation under
the conditions of the test.

(¢} A 30-hour portion of the endur-
ance test shall be run at not less than 90
percent of maximum continuous engine
speed and 75 percent of maximum con-
tinuous engine power, The main and
auxiliary rotor controls during this test
shall be in the position for normal op-
eration under the conditions of the test.

(d) A 10-hour portion of the endur-
aznce test shall be run at not less than
take-off engine power and speed. The
main and auxillary rotor controls shall
be in the normal position for vertical
ascent during this test.

(e} The portions of the endurance test
preseribed in paragraphs (b) and (¢) of
this section shall be conducted in inter-
vals of not less than 39 minutes and may
be accomplished either on the ground or
in flicht. The portion of the endurance
test prescribed In paragraph (d) of this
section may be conducted in intervals of
5 minutes or more.

(f) At intervals of not more than
every 5 hours during the endurance tests
prescribed ln paragraphs (Y, (o), and
(d) of this section the engine shall be
stopped rapidly enough to allow the en-
gine and rotor drive to be automatically
disengaged from the rotors.

(g) There shall be accomplished under
the operating conditions specified in
paragraph (b) of this section 500 com-
plete cycles of lateral control and 500
complete cycles of longitudinal control
of the main rotors, and 500 complets

~or motions encountered 1n fight,

cycles of control of all auxiliary rotors.
A complete control cycle shall be consid-
ered to involve movement of the ¢ontrols
from the neutral position, through hoth
extreme positions, and back to the neu-
tral position, except that control move-
ment need not produce loads or flapping
motiong exceeding the maximum loads
The
control cyeling may be accomplished
during the testing prescribed in para-
graph (b of this section or may be ac-
complished separately.

§6413 Additional tests. Such addi-
tional dynamic, endurance, and opera-
tional tests or vibratory investigations
shall be conducted as are found neces-
sary by the Administrator to substan-
tiate the airworthiness of the rotor drive
mechanism,

8§ 6414 Sharting critical speed. The
critical speeds of all shafting shall be
determined by actual demonstration, ex-
cept that analytical methods shall be ac-
ceptable for determining these speeds if
the Administrator finds that reliable
methods of analysis are available for the
particular deslgn. 1If the critical speeds
lie within or ciose to the operating ranges
for idling, power-on, and autorgtative
conditions, it shall be demonstrated by
tests that the resultant stresses are with+
in safe Umits. If analytical methods are
used and indicate that no critical speeds
lie within the permissible operating
ranges. the marging between the caleu-
lated critical speeds and the limits of the
permissible operating ranzes shall be
adequate to allow for possible variations
of the computed values from actual
values.

§ 6415 Shafting joints. All univer-
sal Jolnts, slip joints, and other shafting
joints shall have provision for lubrica-
tion, unless it is demonstrated that lack
o! lubrication will have no adverse effect
on the operation of the rotorcraft.

FUEL SYSTEM

$ 6420 Capacity and feed. The fuel
supply system shall be arranged seo
that, in so far as practicable, the entire
fuel supply can be utilized in the maxi-
mum inclinations of the fuselage for any
sustained conditions of flight, and so
that the feed ports will not be uncov-
ered during normal maneuvers involv-
ing moderate rolling or sideslipping.
On rotoreraft with more than one fuel
tank (see §6.422 <e)) the system shall
feed fuel promptly after one tank is
turned off and ancther tank is turned
ont, and there shall be installed in addi-
tion to the fuel quantity indicator (see
$ 6.804 1a) (1) a warnng device to in-
dicate when the fuel in any tank be-
comes low.

More: The fuet in any tank ls considered
to be low when there remains approximately
& five-minute supply with the rotorcraft in
the most critical sustalned flight attitude.

$ 6,421 Unusable fuel supply. The un-
usable fuel supply in each tank shail be
that quantity at which the first evidence
of malfunctioning cccurs in any sus-
tained flight condition at the most criti-
cal weight and center of gravity position
within the approved limitations. The



urntusable fuel supply shall be determined
for each tank used in normal cperation
iSee also 4§ 6.104, §.738, and 6.741 (@)

§ 6.422 Fuel tank construction and in-
stallation. Fuel tanks shall he designed
and installed In accordance with the
provisions of paragraphs (a) through
{e) of this section,

fa) Fuel tanks shall be capable of
withstanding without failure all vibra-
tion, inertia, fuld, and strictural loads
to which they may be subjected in op-
eration. o

(b) Fuel tanks shall be capable of
withstanding, without failure or leak-
age, an internal pressure equal to the
pressure developed during the maximum
limit aeceleration with full tanks, ex-
cept that in no case shall the minimum,
internal pressure be less than 3.5 1b./sq.
in. for conventional type tanks or less
than 2.0 1b./sq. in. for bladder type tanks.

(¢) Fuel tanks of 10 galions or greater
capacity shall ‘ncorporate internal baf-
fles unless external support s provided
to resist surging.

¢d) Fuel tanks shall be separated from
the engine compartment by a fire wall
At least one-half inch clear alr space
shall be provided between the tank and
fire wall.

fe) Spaces adfacent to the surfaces of
fuel tanks shall be ventilated so that
fumes cannot gccumulate in the tank
compartment in case of leakage, If two
or more tanks have their outlets inter-~
connected, they shall be considered as
cne tank, The air spaces in such tanks
shall be interconnected to prevent the
flow of fuel from onie tank to another as
a result of a difference in pressure in the
respactive tank air spaces.

§ 8423 Fueltank details—i(a) Erpan-
sion space. Fuel tanks shall be provided
with an expansion space of not less than
2 percent of the tank capaeity. It shall
not be possible to All the fuel tank ex-
pansion space {nadvertently when the
ioéorcratt is in the normal ground atti-
ude,

(b) Sump. Each fuel tank shall in-
corporate A sump and drain located at
the point in the tank which {3 the lowest
wheny the rotoreraft i3 in the normal
ground attitude. The main fuel suppiy
shall not be drawn from the bottom of
the sump.

{¢) Filler connection. The design of
fuel tank Aller connections shall be such
as to prevent the entrance of fuel into
the fuel tank compartment or to any
other portion of the rotorcraft other
than the tank {tself, (See also §6.728
B (1)

(d) Vents. Puel tanks shall be vented
from the top portion of the expansicn
space in such a manner that venting of
the tank is effective uhder all normal
fiight conditlons. The air vents shall be
arrafiged to minimize the possibility of
stoppaze by dirt or Ice formation,

(e} Outlet. Puel tank outlets shall
be provided with Jarge-mesh fAnger
strainers.

§6.424 Fuel pumps, If 4 mechanical
pump is employed, an emergency pump
shail also be installed to be available for
immediate use in case of fallure of the
mechanical pump. Pumps of appropri-
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ate capacity may also be used for pump-
ing fuel from an auxillary tank to a main
fuel tank, Mechanical pump systems
shall he so arranged that they cannot
feed from more than one tank at a tims.

§6.425 Fuel system lines and fittings.
(a) Puel lines shall be installed and
supported tc prevent excessive vibration
and to withstand loads due to fuel pres-
sure and due to accelerated flight condi-
tions,

(h) PFuel lines which are connected to
components of the rotorcraft between
which relative motion could exist shall
incorporate provisians for Sexibility.

(c} Flexible hose shall e of an ap-
proved type.

idr All fuel lines and fittings shall he
of suficient size so that the fuel fow,
with the fuel being supplied to the car-
buretor 49t the minimum pressure for

proper garburetor operation, is not less’

than the following:

(1) For gravity feed systems; 1.5 times
the normal filow required to operate the
engine at take-off power;

(2) For pump systems: 1.25 times the
normal flow required to operate the en-
gine at take-off power.

(e} Design factors conducive ta vapor
lock, such as vertical humps in the lines,
shall be avoided.

fy A testfor proof of compliance with
the applicable flow requirements shail
be conducted.

4 8,428 Valves. A positive and quick-
acting valve which will shut off all fuel to
each engine individually shall be pro-
vided. The control for this valve shall
he within easy reach of appropriate Aight
personnel, In the case of rotorcraft
employing more than one source of fuel
supply. provision shall be made for in-
dependent feeding from each source.
The shutcff valve shall not be located
closer to the engine than the remote side
of the fire wall

§ 8.42T Strainers. A strainer Incor-
porating a sediment trap and drain shall
be provided tn the fuel system hetween
the fue] tanky and the engine and shall
be installed in an accessible posttlon.
The screen shall be easily removable for
cleaning. If anengine-driven fuel pump
13 provided, the strainer shall be located
between the fuel tank and the pump.

56428 Drains. One or more acees-
sible drains shall be provided at the low-
est noint {n the fuel system to drain
completely all parts of the system: when
the rotorcraft ig in its normal position on
level ground. Sueh drains shall dis-
charge c¢lear of all parts of the rotorcraft
and shall be equipped with safety locks
to prevent accidental opening.

£ 6.429 Fuel quantity indicator. The
fuel quantity indicator (see § 8.613 (DY)
shall be installed to indicate clearly to
the flight crew the quanttty of fuel in
each tank while in filght. When two or
more tanks are closely Interconnected
by a gravity feed system and vented, and
when it 13 impossihle to feed from each
tank separately, only one fuel quantity
{ndicatar need he installed, Tf expased
sight gauges are employed they shall be
installed and guarded to preclude the
possibility of breakage or damage.

O1L SYSTEM

§6440 (Genergl. ia) Each encine
shall be provided with an {ndependent
oil system capable of supplying the
engine with an appropriate quantity of
oil at a temperature not exceeding the
maximum which has been established as
safe {or continuous operation. For oil
system instruments see §§48.604 and
§.735)

() The usable ¢il capacity shall not
be less than the product of the endur-
ance of the rotoreraft under critical
operating conditions and the maximum
oil consumption of the engine under the
same c¢onditions, to which product a
suitable margin shall be added to as-
sure adequate circulation and cooling of
the oil system. In liew of a ratlonal
analysis of rotorcraft endurance and ol

« consumption, the usable oil capacity of 1

gallen for each 40 gallons of uszble Tuel
guantity shall be considered acceptable.
1See also § 6.101 «dy (310

ic) The ability of the oil cocling pro-
vistons to maintain the oil inlet temper-
ature to the engine abt or below the
maximum established value shall be
demonstrated by flight tests.

§ 6.441 O1l tank construction and in<
stgllation, O] tanks shall be desighed
and installed in aceordance with the pro-
visions of paragraphs (a) through (e) of
this sectlon.

() Ofil tanks shall ke capable of with.
standing without failure all vibration,
inertia. fluid, and structural loads to
which they may be subjected {n oper-
ation.

(by Oil tanks shall be capable of with-
standing without failure or leakage an
internal pressure of 5 Ib./sq. In.

f¢) Oil tanks shall be provided with
an expansion space of not less than 10
percent of the tank capacity, nor less
than one-half gallen.

(d) Of1 tanks shall be vented.

(e) Provision shall be made In the
filler opening to prevent oil overflow
from entering the compartment In .
which the oil tank is located. (See also
$8538 (b ()

§ 6442 Ol lines and Altings. (a)
Ol lines shall be supported to prevent
excessive vibration.

(b)Y Oil lines which are connected to
components of the rotorcraft between
which relatlve motlon could exist shall
incorporate provisions for flexibility,

(¢) Flexible hose shall be of an ap-
proved tyvpe.

(dy Oil lines shall have an inside
diameter not less than the inside diam-
eter of the engine inlet or outlet, and
shall have no spilces between connec-
tions.

§ 8443 il drains. One or more ac-
cessible drains shall be provided at the
lowest point In the oil system to drain
compypletely all parts of the system when
the rotorcraft is in its normal position on
level ground. Such drains shall dis«
charge clear of all parts of the rotoreraft
and shail be equipped with safety locks
to prevent rccidental opening,

8 8444 Oil gquantity gauge. An oil
quantity {ndicator tsee § 6.735) shall be
installed to indieate during the flling



operation the amount of oil in the oil
tank.

§6.445 QU temperature indicatipn.
A means shall be provided for measuring
during flight the o¢il temperature at the
engine inlet. If a separate oll system
i3 provided for the main rotor drive, a
means shall also be provided to give a
warning in flight when the oil temper-
ature has exceeded a safe value. (See
§ 6.604.)

§ 6.448 Oil pressure indication. If the
main rotor drive incorporates an inde-
pendent oil pressure system, & mMeans
shall be provided to give a warning in
flight when the oil pressure has fallen
belew a safe value,

COOLING SYSTEM
§ 8.450 General. The cooling system

shall be capable of maintaining engine .

temperatures within safe operating lim-
{ts under all conditions of flight during
a period at least egual to that establlshed
by the tuel capacity of the rotorcraft
assuming normal engine power and
speeds.

§ 6.451 Cooling tests. Compliance
with the provisions of §86.450 shall be
demonstrated in flight tests in which en-
gine temperature measurements are ob-
tained under critical flight conditions.
Such tests shall be conducted in alr at
temperatures corresponding with the
maximum anticipated air temperatures
as specified in paragraph (a) of this
section. If the tests are conducted
under conditions which deviate from the
maximum anticipated air temperature,
the tecorded powerplant temperatures
shall be eorrected {n accordance with the
provisions of paragraphs (b and (¢} of
vhis section. The corrected tempera-
tures determined in this manner shall
not exceed the maximum established safe
values. The fuel used during the cooling
tests shall be of the minimum octane
number approved for the engines in-
volved, and the mixture settings shall be
those used in normal operation.

(a) Mazximum anticipated air temper-
afure. The maximum anticipated air
temperature (hot day condition) shall be
106° P. at sea level, decreasing from this
value at the rate of 3.6° F. per thousand
ieet of altitude above sea level unti] a
temperature of —87° P is reached above
which zltitude the temperature shall be
constant at —67° P

(b} Correction factor fjfor cylinder
head and oil inlet tempergtures. The
cylinder head and oil inlet temperatures
shall be corrected by adding the differ-
ence between the maximum anticipated
air temperature and the temperature of
the ambient air at the time of the first
occurrence of maximum cylinder head
or oil injet temperature recorded during
the cooling test, unless a more rational
correction is shown to be applicable,

(¢} Correction factor jfor culinder
varrel femperatures. Cylinder barrel
temperatures shall be corrected by add-
ing 0.7 of the difference between the
maximum anticlpated air temperature
and the temperature of the ambient air
at the time of the first occurrence of the
maximum cylinder barrel temperature
rzcorded during the cooling test, unless
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a more rational correction is shown to
be applicable.

INDUCTION AND EXHAUST SYSTEMS

§ 6460 General, The induction and
exhaust systems shall be designed in
accordance with accepted practice.

§6.461 Air induction, (a) The en-
gine air induction system shall be de-
signed to supply the proper quantity of
air to the engine under all conditions of
operation.

(b) Cold air intakes shall open com-
pletely outside the cowling unless the
emergence of baekfire flames is posi-
tively prevented.

(¢) Carburetor air intakes shall be
provided with drains. The drains shail
not discharge fuel ln the possible path of
exhaust flames.

% 6.462 Induction system de-icing and
anti-icing provisions. ia) The engine
air induction system shall incorporate
means for the prevention and elimina-
tion of ice accumulations. Uniless it is
demonstrated that this can he accom-
plished by other means, compllance with
the following heat rise provisions shall
be demonstrated in air free of visible
moisture at a temperature of 30° . when
the engine is operating at 75 percent of
its maximum continuous power.

by Rotorcraft equipped with sea level
engines employing conventional venturi
carburetors shall have a preheater capa-
ble of providing a heat rise of 90° P.

(¢) Rotorcraft equipped with sea level
engines employing carburetors which
embody features tending to reduce the
possibtlity of ice formation shall be pro-
vided with a sheltered alternate source
of alr. The preheat suppiled to this
alternate air intake shall be not less than
that provided by the engine cooling air
downstream of the cylinders.

(d} Rotorcraft equipped with altitude
engines employing conventional venturl
carburetors shall have a preheater capa-
ble of providing a heat rise of 120° F.

(e) 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., except that if a fluid de-
icing system is used the heat rise need
not be greater than 40° F.

36,483 Ezhaust manifolds. (See also
§ 6.383.) (a) Exhaust manifolds shzll be
designed to provide for expansion, and
shall be arranged and cooled so that [ocal
hot points cannot form.

(b) Exhaust manifolds shall be In-
stalled in accordance with the provisions
of subparagraphs (1) through (3) of this
paragraph:

(1) Exhaust manifolding shall be such
that exhaust gases are discharged clear
of cowling, rotorcraft structure, car-
buretor air intake, and fuel system parts
or drains.

(2) Exhaust manifolding shall not be
located immediately adjacent to or under
the carburetor or fue! system parts un-
less such parts atre protected against
leakage.

(3 Exhaust manifolding shall be such
that exhaust gases do not discharge tn a

manner which would impair pilot vision
at night due o glare.

POWERPLANT CONTROLS AND ACCESSORIES

§ 6470 Powerplant controls; general.
The provisions of § 6353 shall be ap-
plicable to all powerplant centrels with
respect to location and arrangement, and
the provisions of § 6.737 shall he applica-
ble to all powerplant controls with re-
spect to marking. All flexible power-
plant controls shall be of an approved
type.

§ 6471 Throttle controls. (a) A sep-
arate throttle control shall be provided
for each engine. Throttle controls shall
be grouped and arranged t{o permit sep-
arate control of each engine and also
simultanecus control of all engines.

(b)Y Throttle contrels shall afford a
positive and immediately responsive
means of contrelling the engines,

§ 6.472 Ignition swifches. (a) Means
shall be provided for quickly shutting off
all ignition by the grouping of switches
or by providing a master ignition control,

(b) If a master ignition control is pro-
vided, a guard shail be incocrporated to
prevent inadvertent operation of the
contral.

§ 6473 Mirture controls. If mixture
controls are provided, a separate control
shall be provided for each engine, The
mixture controls shail be grouped and
arranged to permit separate control of
each engine and also simultaneous con-
trol of all engines.

§ 6.474 Powerplant accessories. Ene-
gine mounted accessories shall be of a
type approved for installation on the
engine involved and shail utilize the
provisions made on the engine for
mounting,

POWERPLANT FIRE PROTECTION

$ 6480 General. The powerplant in.
stallation shall be protected against fire
in accordance with §§6.481 threugh
6.484. Additional fire prevention re-
quirements are prescribed n Subpart D.
Design and Construction, and Subpart F,
Equipment,

NoTe: The powerplant fire protection pro-
vislons are lntended to insyre that the matn
and auxillary rotors and controls remein
operable, the essential rotorcraft structure
remalins intact, and that the passengers and
crew are otherwise protected for a perlod of
at least 3 minutes after the start of an
engine flre to permit a controlled autorota-
tional landing.

§ 6.481 Ventilation. Compartments
which ineclude powerplant installation
shall have provision for ventilation,

i 6.482 Shutoff means. Means shall
bhe provided to shut off the flow in all
lines carrying flammable fluids into the
engine compariment, except that a shut-
off means need not be provided in lines
forming an integral part of an engine.
Provision shall be made to guard against
inadvertent operation of the shutefl
meons, and to make it pessible for the
crew to reopen the shutoff means in
flight after it has once been closed. Shut-
off valves and their controls shall be
lacated on the remote side of the fire
wall from the engine, unless it is shown



that the valve will perform its intended
functions under all fire conditions likely
to result from an eneine fire. In instal-
lations usinz eneines of less than 3500
cu. in. displacement. shutoff means need
rot be provided for engine oil systems.

§ 6483 Fire wall. (a) Engines shail
be isolated from personnel compartments
bv means of fire walls. shrouds. or other
equivalent means. They shall be simi-
larly isclated from the structure. con-
trols. rotor mechanism. and other parts
essential to a controlled landing of the
rotorerafs, unless such parts are pro-
tected in accordance with the provisions
of §6.384 All auxiliary power units,
fuei-burning heaters, and nther combus-
tion equipment which are intended for
overation in flight shall be isclated from
the remainder of the rotorcraft by means
of Are walls, shrouds, or other equiva-
lent means. In complying with the pro-
visions of this paragraph. account shall
be taken of the probable path of a fire as
affected by the air flow in normal flicht
and in auterotation. (See also § 6 486.)

(b)Y Fire walls and shrouds shall be
constructed in such a manner that no
hazardous quantity of air, fluids, or
flame can pass from the engine com-
partment to other portions of the rotor-
craft,

(¢y All openings in the fire wall or
shroud shall be sealed with close fitting
fireproof srommets, bushings, or flre-
wall fittings.

td) PFire walls and shrouds shall be
coustrueted of fireproof material and
shall be protected against corrosion.

§ 8.484 Engine cowling and engine
compartment covering, (a) Cowling or
engine compartment covering shall be
constructed and supported so as to make
tt capable of resisting all vibration. in-
ertia, and air loads to which it would
be suhiected in operation.

(b) Provision shall be made to permit
rapid and complete drainage of all por-
tions of the cowling or engine compart-
ment in ell nermal ground and flight
attitudes. Drains shall not dischargze
in locations which might cause a fire
hazard.

(¢) Cowling or eneine compartment
covering shall be constructed of flre-
resistant material.

(d)» Those portions of the cowling or
engine compartment covering which
would be subjected to high temperatures
due to their proximity to exhaust system
parts or exhaust gas impingement shall
be constructed of fireproo? material.

§6.485 Lines and fittings. All lines
and fittings carrying lammable fluids or
gases in areas subfect to engine fire con-
ditions shall comply with the provisions
of paragraphs (a) through (¢) of this
section.

(a) Lines and fittings which are un-
der pressure, or which attach directly to
the engine, or which are subject to rela-
tive motion between components shall
be flexible, fire-resistant lines with fire-
resistant end fittings of the permanently
attached. detachable, or other apptoved
types. The provisions of this paragraph
shall not apply to thaose lines and fittings
wihich form an integral part of the en-
gine.

-y
o

hr Lines and fAtrines which are not
sihinnr o pressure or to relative mntion
between eomuonents shall be of fire~
resistant mazterials.

(¢) Vent and drain lines and fittines
shall be subject to the provisions of
parazraphs fa) and by of this section
unlees a failure of such line or fitting
will not result in, or add to. a fire hazard.

56486 Flammable Auids, (a) Fuel
tanks shall be {solated from the engine
by a fire wall or shroud. On all rotor-
craft having engines nf more than 300
cu. in. displacement. oil tanks and other
flammable fuid tanks shall he similarly
isnlated unless the fluld ecntained, the
desizn of the system. the materials used
in the tank. the shutoff means. all cens
nections. lines, and contrnls are such as
to provide an equally high degree of
safety.

(hY Nat less than one-half inch of

clear air space shall be pravided between
any tank and the isolating fire wall or
shroud, unless other equivalent means
are used to protect arainst heat trans
fer from the engine compartment to the
flammable fluid.

SUBPART F—EQUIPMENT
GENERAL

§6.600 Scope. The required basic
equipment as prescribed in this subpart
is the minimum which shall be installed
in the rotorcraft for certification. Such
additional equipment as s necessary for
a specific type of operation is prescribed
in the operating rules of the regulations
in this subchanpter.

§6.601 Functional and installational
requirements. Each item of equipment
installed {n a rotorcraft shall be:

(a) Of a type and desizgn appropriate
to perform its intended fnetion:

(b) Labeled as to its identification,
function. or coperational limitations, or
any combination of these, whichever is
applicahle:

(¢} TInstalled in accordance with spec-
ified limitations of the aguipment; and

(d) Demonstrated to function prop-
erly in the rotorcraft.

$ 8.602 Required basic equipment.
The equipment listed in 5¢ 6.603 through
6.605 shall be the required basic equip-

ment, (See § 6.500.)

£6.603 Flight and navigational in-
struments. ‘See § 6612 for installation
requirements.) There shall be installed:

fa) An air-speed indicator. {See
§6.612 arn

(h) An altimeter,

(¢) A magnetic direction indicator.
(See $ 8612 (c1 )

$ 8604 Powerplant instruments. (See

§ 6613 for installation regquiremen:is.;

ra' For each engine or tank there
shall be installed:

(i1 A fuel quantity indicator. (See
§6.613 b))

(27 An oil pressure indicator.

131 An o1l temperature indicator,
(See $6.613 =21

4y A tachometer to indicate engine
rpm and rotor rpm for the main rotor,
or for each main rotor the speed of which
can vary appreciably with respect to
another main rotor.

thy For each engine or tank +if re-
aquired in rererence section: there shall
be installed:

*1v A eviinder hoad temperature indi-
cator. 1820 6613 e

12v A fuel pressure :ndicator «if nump-
fed enzines are used:.

'3y A manifold pressure indicator if
altitnde enzines are used:.

47 An o1l quantity indicator.
$4.813 v

‘cr Fnr each transmission or zear box
having an independent oil system there
shall be installed:

1Y An oil temperature indicater, and

21 An oil pressure indicator if 3 pres-
sure svstem is employed.

$6.605 Miscelloneous equipment,
There shalil be installed:

"ay Approved seats for all cccupants.
({See $ 63535

‘h) Approved safety belts for all occu-
pants. See 66430

fey A master switch arrangement,
(See $% 6623 and 6.6240

dy A sourcefs) of electrical energy
‘see §§ 6,620 through 6.622) where such
electrical energyv is necessary for oper-
ation of the rotorcraft.

‘e1 FElecrrical protective devices.
$6.625.)

INSTRUMENTS;

$8.610 General The provisions of
§§6.611 through 8613 shall apply to
the installation of instruments in rotor-
craft.

§ 6811 Arrangement and visibility of
instrument installations. (a) Flight,
navigation. and powerplant instruments
for u=e by each pilot shall be easily vis-
{bie to him.

{(h) On multienzine rotoreraft. identi-
cal powerplant instruments for the
several engines shall be so located as to
prevent any confusion as to the engines
to which they relate.

(¢) The vihration characteristics of
the instrument panel shall be such as
not to impair seriouslv the readability
or the accuracy of the instruments or to
damage them.

iSee

See

INSTALLATION

£ 6612 Flight and nanigational in.
struments—(a) Air-speed indicating
sustemn. The air-speed indicating system
shall be so installed that the air-speed
{ndicator shall indicate true air speed
at sea level under standard conditions
to within an allowahle installational
error of not more than plus or minus 3
percent of the calibrated air speed or 5
mph, whichever is greater. The cali-
bration shall be made in flieht at all
forward speeds of 10 mph or over. The
allowable installation error shall not be
exceeded at any forvard speed of 20
mph and over. /See % §732)

(9)  Static air-vent system, All in-
struments provided with static air case
connections shall ke so vented that the
influence of rotoreraft speed, the open-
ing and closing of windows, air-flow
variation, moeisture, or other foreign
matter will not seripusly affect their
4cCuUracy.

(¢) Magnetic dircction indicator. The
magnetic direction indicator shall be so
installed that its accuracy shall not be
excessively affected by the rotorcraft’s
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vibration or magnetic flelds. After the
direction indicator has been comnen-
sated, the instailation shall be such that
the deviation in level flight does not
exceed 10° on any heading. A suitable
calibration placard shall be provided as
specifled in § 6.733.

$ 8.613 Powerplant instruments—(a)
Instrument lines. Instrument lines
shall comply with the provisions of
$6.425. In addition. Instrument lines
carrying flammabte. fluids or gases under
pressure shall be provided with re-
stricted oriflces or equivalent safety de-
vices at the source of the pressure to
prevent the escape of excessive fluld or
gas in case of line faflure.

(n) Fuel quantily indicator. TFuel
quantity indicators shall he calibrated
to read zero during level flight when the
quantity of fuel remaining in the tank
is equal to the unusable fuel supply as
defined by § 6.421. (See aiso § 6.738.)

(¢) Fuel flowmeter system. When a
flowmeter system is installed, the meter-
ing component shall inciude a means for
by-passing the fuel supply in the event
that malfunctioning of the metering
component results in a severe restriction
to fuel flow,

(dy ©il quantity indicator. (1}
Means shall be provided to indicate the
quantity of oll in each tank when the
rotorcratt 18 on the gRround. (See
§8.735.) .

(2) If an oil transfer system or a re-
serve oil supply system |3 installed,
means shall be provided to indicate to
the crew during flight the quantity of cfl
in each tank.

(e} Cylinder head temperature indi.
cafor. A cylinder head temperature
indieator shall be provided for each en-
gine or rotorcraft equipped with cooling
shutters. In the c¢ase of rotorcraft
which do not have cooling shutters, an
indlcator shall be provided if compilance
with the provisions of § 6 451 1s demon-
strated in a condition other than the
most eritical cooling flight eondition.

() Carburetor air temperature in-
dicating system. A carburetor air teme.
perature indicating system shall be pro-
vided for each engine equipped with a
preheater which is capable of providing
a heat rise in excess of 60° F.

(g) Oil temperature tndicator. Means
shall be provided to indicate to the ap-
propriate members of the flight crew,
during flight, the oil inlet temperature
of each engine.

(h) Coolant temperature indicator.
Means shall be provided to indicate to
the appropriate members of the flight
crew, during flight, the coclant outlet
tg:]nperature of each lquid-cocled en-
gine.

ELECTRICAL SYSTEMS AND EQUIP MENT

§ 6.620 Installation. (a) Electrical
systems apd equipment shall be free

from hazards in themselves, in their

method of operatfon, and in their effects
on other parts of the rotorcraft. They
shall be protected from fuel, oil, water,
other detrimental substances, and from
mechanical damage.

{b) The design of all components of
the electrical system shall be appropriate
for the intended use, and the companents
shall be capable of satisfactory opera-

L1771

tion over the entire ranee of environ.
mental conditions encountered in the
operatinon of the rotercraft,

t¢) Electrical sources of power shall
have sufficient capacity during all nor-
mal flicht aperating conditions ta supnly
the electrical load reouirements without
electrical or thermal distress. For emer-
zeney operating conditions the capacity
of electrical power sources shgall be suf-
ficient for a1l electrical loads necessary
to permit a safe landing.

$ 6621 Batteries. A battery or bat-
teries shall be provided consistent with
the needs of the electrical svstem in
complving with the requirements of
electrical power capacity. The installa~
tion shall provide adequate ventilation
and drainage for the battery under all
operating conditions. and means shall be
provided to prevent corrosive battery
substance from coming in centadt with
other parts of the rotercraft during serv-
icing or in flight.

38822 Generator system—(a) Gen-
erator. Sources of electrical power
{inecluding the battery) shall he designed
to function coordinately, and shall alsa
be capable of independent operation.
The generator(s) shal! be capable of de-
livering sufficient power to keep the bat-
teries charged, and {n addition shal} pro-
vide for the normal electrical power
requirements of the roteorcraft.

(b)Y Generator controls. Generator
voltage control equipment shall be ca-
pable of regulating the generator output
within rated limits.

(¢} Reyperse current cut-off. A gen-
erator reverse current cut-off shall dis-
connect the generator from the battery
and from other generators when the gen-
erator Is developing a voltage of such
value that current sufficient to cause
malfunctioning can flow into the gen-
erator.

§ 6623 Master switch. A master
switch arrangement shall he provided
which will disconnect all sources of elec-
trical power from the main distribution
system at a point adjacent to the power
sourcees,

§ 6.624 Master switch installation.
The master switch or its controls shall
e so tnstalled that it is easily discern-
ible and accessible to a member of the
crew in flight. ’

§ 6.625 Protective devices. Protec.
tive devices (fuses or circult breakers)
shall be installed in the circuits to all
electrical equipment, except that such
items need nhot be installed in the main
cirenits of starter motors or in other cir-
cuits where no hazard is presented by
thelr omission. If fuses are used, one
spare of each rating or 50 percent spare
fuses of each rating, whichever is the
greater, shall be provided.

$ 8.628 Protective devices installgtion,
Protective devices in circuits essential to
safety in fiight shall be conveniently lo-
cated and properly identified to facilitate

replacement of fuses or resetting of cir-.

cuit breakers in flight.

§ €.627 Electric cables. The eleciric
cables used shall be in acecordance with
approved standards for aireraft eleciric
cable of a slow-burning type. They

-

shall have current-carvving capacity
sufficient to deliver the necessal'y nower
to the items of equipment to which they
are connected,

§ 6 628 Switches. Switches shall be
capable of carrying their rated current.
They shall be accessible to the crew and
shall be labeled as to operation and the
circuit controlled,

LICHTS

§ 6.630 Instrument lghts. (a) In-
strument lights shgall provide sufficient
illumination to make all instruments,
switches, etc., easily readable.

(h) Instrument lights shall be so in-
stailed that their direct rays are shielded
from the pilot's eyes and so that no ob-
jectionable reflections are visible to him.

§6.621 Landing lights. (3> When
landing or hovering lights are required,
they shall e of an approved type.

1 Landing lights shall be installed
50 that there is no objectionable glare
visible to the pilot and so that the pilot i3
not adversely affected by halation,

(¢} Landing lights shall be installed
in a location where they provide the nee-
essary illumination for night operation
including hovering and landing.

(d) A switeh for each light shall be
provided, except that where multiple
lichts are installed at one location a
single switch for the multiple lights shall
be acceptable,

§ 6.832 Paosition light system instgllg-
tion—(a) General. The provisions of
§§ 6.632 through 6.635 shall be applicable
to the position light system as a whole,
and shall be comnplied with if a single
circuit type system is installed. The
single circuit system shall include the
ftems specified in paragraphs (bt
through (f) of this section.

Note: Requirements for dual circuit posi-
tion light systems are contained in Part ib
of this subchapter.

(b) Forward position lights. Forward
position lights shall consist of a red
and a green light spaced laterally as far
apart as practicabie and installed for-
ward on the rotorcraft in such a location
that, with the rotorcraft in normal Aying
position, the red light is displayed on
the left side and the green light is dis-
played on the right side. The individual
lights shall be of an approved tyvpe,

(c) Rear position light. The rear
position light shall be a white light
mounted as far aft as practicable. The
light shall be of an approved type.

(d) Circuyit. The two forward posi-
tion lights and the rear position light
shall constitute a single circuit.

(e} Flasher. If employed. an ap-
proved position light flasher for a single
cireuit system shall be installed, The
flasher shall be such that the system
is energized automatically at a rate of
not less than 60 nor more than 120
flashes per minute with an on-off ratio
between 2.5:1 and 1:1. Unless the Jasher
is of a fail-safe type. means shall be pro-
vided in the system to indicate to the
pilot when there is a failure of the
flasher and a further means shall be
provided for turning the lights on steady
in the event of such fajlure.



(ty Light covers and color filters,
Light covers or color filters used shall be
of noncombustible material and shall be
constructed so that they will not change
color or shape or suffer any appreciable
loss of light transmission during normal
use.

8§ §.633 Position lUght system dihedral
angles. The forward and rear position
lights as installed on the rotorcraft shall
show unbroken light within dihedrsl
angles specified in paragraphs (a)
through (¢ of this sectton

(a) Dihedral angle L {left) shall be
considered formed by two intersecting
vertical planes, one parallel to the longi-
tudinal axis of the rotorcraft and the
other at-110° to the left of the first. when
looking forward along the longitudinal
aXis,

(9)- Dihedral angle R (right) shall be
considered formed by two intersecting
vertical planes, cne parallel to the longi-
tudinal axis of the rotorcraft and the
gther at 110° to the right of the first,
when looking forward along the longitu-
dinal axis.

(¢} Dihedral angle 4 (att) shall be
gongidered formed by two intersecting
vertical planes making angles of 70° to
the rtght and 70* to the left, respectively,
looking aft z2long the longitudinal axis,
to a vertical plane passing through the
longitudinal axis.

$ 8.634 Position light distribution and
intensities—ia) General. The intensi-
ties prescribed in this section are those to
be provided by new equipment with all
light covers and color filters in place.
Intensities shall be determined with the
light source operating at a steady value
equal to the average luminous output of
the light source at the normal operating
voltage of the rotorcraft. The light dis-
tribution and intensities of position
lights shall comply with the provisions of
paragraph (b) of this zection.

(bt Forward and rear position lights,
The light distribution and intensities of
forward and rear position lights shall be
expressed in terms of minimum intensi-
ties in the horizontal plane, minimum in-
tensities in any vertical plane, and maxi-
mum intensities in overlapping beams,
within dihedral angles L, R, and A, and
shall comply with the provisions of sub-
paragraphs (1> through (3} of this
paragraph.

(1) [Intensities in horizontal plane.
The intensities in the horizontal plane
shall nnot be less than the values given in
Figure 6-1. (The horizontal plane is the
plane containing the longitudinal axis of
the rotorcraft and ls perpendicular to
the plane of symmetry of the rotoreraft.)

12y Intensities above and below hori-
zontal. The intensities tn any vertical
plane shall not be less than the appro-
priate value given in Plgure 6-2, where I
is the minimum intensity preseribed in
Figure 6-1 for the corresponding angles
in the horizontal plane. (Vertical planes
are planes perpendicular to the horizon-
tal plane.)

/3) Overlaps between adjacent signals.
The intensities in overlaps between ad-
jacent signals shall not exceed the valyes
given in Figure 8-3. except that higher
intensities in the overlaps shall be ac-
céptable with the use of main beam in-

(18]

tensities substantiallvy greater than the
minimra specified in Fizures -1 and 6-2
if the overlap intensities in relation to
the main bheam intensities are such as
not to aflect adversely signal clarity.

1

i

| Trhedralansle i
thight lnehy e b

Angle fram I
1 oarlefr
nhtinal intensry

drandlesy

ten?
¥t 20

"N, Ay L
1O o §o° 20 |

and reem)

‘p Land R :torward red “
|
i A (rear whiter.....___. )

F1nmRE - 1= MNiv o INTENUTIFS 1% Tiwe HoruznxTAL
PLANE nf FORWarD aAND REAR PaamioN Linhts

k Angle abave or below Intensity

horizental

‘ nn

o
S
s
&
6
]
235253

el
=1
o
E
w
=
3
Ittt ot 2

i
A0 g ,
407 to b0°. . ... least Z candles. !

Fi1atRE 82— Mty [NTENSITIES 1IN ANY VERTICAL
PLANE OF FORWARD AND BEAR PosiTiox LionTta

\
i

i
! Ares & i Area B |
fcandlest ) (candley)

|
:3!
50
5o
5 1
5 1

NoTE: Area A includes 3il ircetinns {n the adjacent
dihedral anele which pass through the lizht saurce and
which inteescet the enrmmon houndary plane at more
than 10decrees but lesathan 20+ vgrees,  Area Bincludes
all direntians (n the adjacent dihedral angle which pass
throurh the light souree and whieh intersect the com-
men boundary plane at more than 20 dogrees.

Maximum (ntenstey
e
|

Overlaps

‘ CYreon in dihedml anele Lo
Red in dihedrmianele R _.

| Greenin dibedral anele AL
Red in dihedrat anele 4 ...
Rear white In dihedmlangle :

——

F1rtvrRE -3—AATINTUW [STENSTIFY iV OFERLAPTING

BEaMI OF FOAWARD AND REAR Po3iTION LIrHTS

$6.835 Color specifications. The
colorg of the position lghts shall have
the International Commission on Nlumi-
nation chromaticity coordinates as set
forth in paragraphs (a) through.(c) of
this section.

(a) Aviation red,

"y Is not greater than 0.335,

“'z' is not greater than 0.003;

{b) Aviation green,
“r"” la not greater than 0440 —0.320y,

“r" 13 not greater thao y~0.170.
"'y"” 1s not less than 0.390—~0.170z;

(¢} Aviation white.

“J.'" s ot lesa than 0.350,
r is not greater than 0 540.
y—.” 18 not numerically greater than
001 ¥, being the y coordinate of the
Plancklan radlator for which z =z

§8.638 Riding light. (a) When a rid-
ing ¢anchor? light is required for a rotor-
craft operated from water, it shall he
capable of showing a white light for at
least 2 miles at night under clear atmos-
pherfc tonditions,

(b) Riding lights shall be installed so
that they will show a2 maximum prac-
ticable unbroken light when the rotor-

craft is moored or driftin? an the water.
Externally hung lights shall be permitted.

SAFETY EQUIPMENT

§ 6640 General. Required safety
equipment which the crew is expected to
operate at a time of emergency. such as
flares and automatic life-raft releases,

shall be readily accessible. (See also
§6738 (e))
§6641 Flares. When parachute

flares are installed. thev shall be of an
approved type. and their installation
shall be tn accordance with § 6,642

$8.642 Flare installation. (a) Para-
chute flares shall be releasable from the
pilot compartment and installed to
minimize the danger of accidental dis-
charge.

(b) Tt shall be demonstrated in flight

* that the flare installation is such that

ejection can be accormplished without
hazard to the rotorcraft and its occu-
pants.

(¢) If recoil loads are involved i{n the
election of the flares, the structure of
the rotorcraft shzll be designed to with-
stand such loads.

$6.643 Safety belts. Rotoreraft
manufactured on or after the effective
date of this part ‘January 15, 1951) shall
be equipped with safety belts of an ap-
proved type. (See §6.18) TIn no case
shall the rated strenzth of the safety
belt be less than that corresponding with
the ultimate load {actors specifled, tak-
ing due account of the dimensional char-
acteristics of the safety belt installation
for the specific seat or berth arrange-
ment. Safety belts shall be attached so
that no part of the anchorage will fail at
a load lower than that corresponding
with the ultimate load factors specified.
(See § 6280

§ 8 644 Emergency Aotation and gig-
naling equipment. When emergency
flotation and signaling equipment is re-
quired by the operating rules of the reg-
ulations in this subchapter such equip-
ment shall comply with the provisions
of paragraphs (a) through (¢) of this
section.

(3) Rafts and life preservers shall be
of an approved type and shall be so in-
stallec! &8s to be readily available to the
crew and passengers.

(b) Rafts released automatically or
released by the pilot shall be attached
to the rotorcraft by means of lines to
keep them alongside the rotorcraft. The
strength of the lines shall be such that
they will break before submerging the
empty raft.

(¢) Signaling devices shall be free
from hazard in their operation and shall
be installed in an accessible location,

MISCILLANEOUS EQUIPMENT

$ 6.650 Hydraulic systems—ia) De-
sign. Hydraulic systems and elements
shall withstand., without exceeding the
yield point, all structura! loads which are
expected to be imposed in addition to
the hydraulic loads.

(b) Tests. Hydraulic systems shall be
substantiated by proof pressure tests.
When proof tested, 1o part of a hydrau-
le system shalil fail. malfunction, or ex-
perience a permanent set. The proof
load of any system shall be 1.5 times the
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maximum operating pressure of that
gystem.

{¢} Accumulators. Hydraulic aceu-
mulatars or pressurized reservoirs shall
not be installed on the engine side of
the Aire wall, except when they form an
integral part of the engine.

SURPART G—OPERATING LIMITATIONS AND
INFORMATION

GENERAL

§ 4700 Scope. (1) The operating
limitations in £§ 6,710 threugh 6.718 shail
be established as prescribed In this part.

(bY The operating limitations, to-
gether with any other information con.
cerning the rotoreraft found necessary
for safety during operation. shall be in-
cluded In the Rotorcraft Flight Manual
(% 6.740), shall be expressed as markings
and placarde 14 8 7301 and shall be made
available by such other means as will
convey the information to the ¢rew mem-
bers.

OPERATING LIMITATIONS

§ 8.710 Air-speed limitations: general.
When air-speed limitations are a func-
tion of weight. weight distribution. als
titude, rotor speed, power, or other face
tors, the values corresponding with all
critical combinations of these values
shall be esteblished.

§8.711 Never-erceed speed Vus, ()
The never-exceed speed shall be estab-
lished, It shall not be less than the
best rate-of-climb speed with all engines
a% maximum continuous power, nor
greater than either of the following:

(1) 0.8V established in accordance
with § 6.204, or

(2Y 0.9 times the maxitmnm speed
demonstrated in accordance with § 6.140.

(1) It shall be permissible to vary the
never-exceed speed with altitude and
rator rpm, provided that the ranges of
these variables are sufficlently large to
allow an operationally practical and safe
variation of the never-exceed speeds.

§8.712 Operating speed range. An
operating speed range shall be estab-
lished for each rotororaft.

§6.713 Rotor speed. Rotor rpm limi-
tations shall be established as set forth
in paragraphs (a) and (b) of this sec~
tion. (See also § 87110

(3} Mazimum power off (autoroig-
tion). Not to excaed 95 percent of the
maximum design rpm determined under
§ 6.204 by or 95 percent of the maximum
rpm demonstrated during the type tests
(see §6.103 (b)), whichever is less,

(8 Minimum-—(1) Power off. Nat
less than 105 percent of the higher of
the following:

(1) The minimum demonstrated dur-
ipg the type test (see § 6.103 (b)), or

(ii} The minimum determined by de-
slgn substantiation,

(2) Power on. Not less than the
higher of the following:

(i» THe minimum demonstrated dur-
ing the type tesis rsee ¥ 8.103 1a)), or

(ii) The minimum determined by de-
sign substantiation and not higher than
4 value determined in compliance with
§8.103 (a).

§6.714 Powerplant limitations. The
powerblant limitations set forth in pars-
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graphs fa) through (¢) of this section
shall be establisned for the rotorcraft.
They shall not exceed the carresponding
limits established as a part of the typs
certification of the engine installed on
the rotoreraft.

fa) Take-off operation. The fake-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-
5IgN, nor greater than the maximum
value demeonstrated during type tests.

(2} The magimum permissible mani-
fold pressure.

{3) The time limit upon the use of the
corresponding power.

{4) The maximum allowable eylinder
head, coolant outlet. or oil temperatures,
if applicable when the time limit of sub-
paragraph (3) of this paragraph exceads
two minutes. .

(b} Contiruoug operqtion. The con-
tinuous operation shaill be limited by:

1) The maxithum retational speed,
which shall not be greater than the
maximum value determined by the rotor
design. nor greater than the maximum
value demonstrated during tvoc tests.

(2) The minimum rotatighal speed
demonstrated in compllance with the
rotor speed requirements as preseribed in
§6.713 (b (2), {See §§6.103, 86.710, and
68.711.)

(¢) Fueloctane rating. The minimiim
octane rating of fuel reguired for satiss
factory operation of the powerplant
within the limitations preseribed in
pararraphs (a) and (b) of this section.

28715 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
following power failure. the range of
heights and its variation with forwerd
speed shall be established together with
any other pertinent {nformation. such
as tvpe of landing surfare. Ruch an

.envelope shall be established in full auto-
- rotation for single-engine helicooters and

with one enrine inoperative for muiti-
engine heliconters provided that engine
isolation design features are incorpo-
rated to assure continued operation of
the remaining engines, {(See § 6,741 (D))

§$ 8.718 Rotorcrart weight and center
of gravity limitations. The rotorcraft
weight and center of gravity limitations
to be established are those recuired to
be determined by 44 6.101 and 6.102.

Y8717 Minimum fiioht crew. The
minimum fiight erew shall be established
by the Adminlistretor ag that number of
persons which he finds necessary for
safetv in the operations authorized under
§-6.718. This finding shall be based upon
the workloud imposed upon individual
erew members with -due consideration
given to the accessibility and the ease of
operation of all necessary controls by the
appropriate crew members,

$6.718 Tywes of operation. The
type of operation to which 8 rotoreraft
is limjted shall be established on the
basts of flisht cheracteristics and the
equipment installed, (8ee the operating
parts of this subchapter.)

868719 Maintenance mauyal. The
applicant shall furnish with each rotor-
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craft a maintenance manual to contain
information which he econsiders essential
for the proper maintenance of the rotor-
craft. The maintenance manual shall
include recommended limits on service
life or retirement periods for maior
components of the rotorcraft. Such
components shall be identified hy serial
number or by other equivaient means.

MARRINGS AND PLACARDS

§6.730 General. (a) The markings
and placards specified in §§ 6.731 through
§.738 are required for nil rotorcraft.

(h) Markings and plaeards 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
cheracteristics so warrant.

§6.731 Instrument markings: general,
fa) When markinegs are placed on the
cover glass of the Instrument, provision
shall be mades to maintain the correct
alignment of the glags cover with the
face of the dial

(b} All arcs and lines shall be of suffi-
clent width and so located that they are
clearly visible to the pilot.

§6.732 Air-speed indicator. Instru-
ment indications shall be in terms of in-
dicated air speed. The markings set
forth in paragraphsg (a) through (¢} of
this section shail be used to indicate to
the pilot the maximum and minimum
permissible speeds and the normal pre-
cgutlonary averatine ranges (See
33 6.612 (a), 8910, 6.711, 8712, 6.713, and
6715

(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.

(g) A green arc shall be used to indi-
cate the safe operating runge.

¢ 6.733 Magnetic direction indlcator.
A placard shall be installed on or it close
proximity to the magnetic direction in-
dicator which shall comply with the re-
quirements of paragraphs (a) through
(¢} of thig sectlon. iSee §6.612 (¢>)

(a} The placard shall contain the
calibration of the instrument in 4 level
fitght attitude with engine(s) operating.

{h) The placard shall state whether
the calibration was made with radio re-
ceiver(s) on or ofl.

(¢} The calibration readings shall be
in terns of magnetic headings in not
greater than 45° increments.

§ §.73¢ Powerplant instruments; gen-
eral. All required powerplant instru-
ments shall be marked in accordance
with parzgraphs (a? through (¢) of this
geciion. iSee §6.613)

(3} The maximum and the minimum
(it applicable} safe operation limits
shall be marked with red radial lines.

(b) The normal operating ranzes shall
be marked with a green arc not ex‘tend-
{ng beyond the maximum and minimum
safe aperational limits.

(¢} The take-off and precautionary
ranges shall be marked with a yellow arc.
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§68.735 il quarntity indicator. Oil
quantity indicators shall be marked tn
sufficient increments to indicate readily
and accurately the quantity of otl., (See
§68.613 (d)))

§ 6.7368 Fuel quantity indicator. When
the unusable fuel supply for any tank
exceeds 1 gallon or 5 percent of the tank
capacit”, whichever is greater, a red
arc s!all he marked on the indicator
extenc.ng from the calibrated zero read.
ing to the lowest reading obtainable in
the level flight attitude. (See §§6.42t
and 6.613 (b).) A notation in the Rotor-
eraft Flight 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 § 6.741
gr.)

§ 6.737 Control markings—(a) Gen-
eral. All cockpit controls including those
referred to in paragraphs (b and (o)
of this section shall be plainly marked
as to their function and method of oper~
ation. (See §6.353)

(b} Powerplant 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.

(2) When more than one fuel tank is
provided, and if safe operation depends
upon the use of tanks in a specific se-
quence, the fuel tank selector controls
shall be marked adjacent to or on the
control to indicate to the flight personnel
the order !n which the tanks must be
tsed

(3) On multiengine rotorcraft, con-
trols for engine valves shall be marked
to indicate the position corresponding
with each engine.

(4) The capacity of each tank shall
be indicated adjacent to or on the fuel
tahk selector control.

(¢) Accessory and guriliary controls.
Accessory and auxiliary controls shall be
marked in accordance with subpara-
graphs (1) and (2) of this paragraph.

(1> Where visual indicators are es-
sential to the operation of the rotoreraft
(such &3 & rotor pitch or retractable
landing gear indicator), they shall be
marked in such a manper that the crew
members at all times can determine the
position of the unit.

(2> Emergency controls shall be col-
ored red and shall be marked to indicate
their method of operation

$ 6738 Miscellaneous markings and
placards—(a) Baggage compartments
and ballast location. Ench baggage and
cargo compartment as well as the ballast
location shall bear a placard stating the
naximum allowable weight of contents
nd, if applicable, any other limitation
va contents found necessary due to load-
ing requirements. When the maximum
permissible welghit to be carried in a seat
is less than 170 pounds (see § 6.101 b)
(4)), a placard shall be permanently at-
tached to the seat structure stating the
maximum allowable weight of the occu-
pant to be carried.
(by Fuel and oil fller openings.
The information required by sub-
paragraphs (1) and (2) of thls para-
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graph shall be marked on or adjacen:
to the appropriate filler cover.

(1> The word “fuel”, the minimum
permissible fuel octane number for the
engines installed, and the usable fuel
tank capacity. (See § 6423 (¢)))

(2) The word “oil" and the oil tank
capacity., (See § 6.441 (e))

t¢) Emergency erit placards. Emer.
gency exit placards and operating con-
trols shall be colored red. A placard
shall be located adjacent to the controls
which clearly indicates the location of
the exit and the method of operation.
(See §6351.

(dy Operating limitation placard. A
placard shall be provided in clear view
of the pilot stating: “This rhelicopter,
gyrodyne, etc,) must be operated in com-
pliance with the operating limitations
specified in the CAA approved Rotor-
craft Fllght Manuoal.” .

(a) Safety equipment. (1) Safety
equipment controls which the crew ls
expected to operate in time of emer-
gency, sitch as flares. automatic life raft
releases, etc., shall be plainly marked as
to their method of operation,

(2} When fire extinguishers and siz-
naling and other life-saving equipment
are carried in lockers, compartments,
ete., these locations shall be marked ac-
cordingly.

ROTORCRAFT FLIGHT MANUAL

§6.740 General. (a) A Rotoreraft
Flight Manual shall be furnished with
each rotorcraft, except that a Rotor-
craft Flight Manual Is not required for
helicopters certificated under this part;
instead. the information prescribed in
this part for inclusion in the Rotorcraft
Flight Manual shall be made available to
the operator by the manufacturer in the
form of clearly stated placards, mark-
ings, or manuals. If all of the operating
limitations are not included in the form
of placards and markings on the heli-
copter then the portion of the manual
supplied by the manufacturer containing
the operating limitations prescribed in
§ 6.741 shall be approved and furnished
with each helicopter.

(1) The portions of the manual listed
in §4 4.741 through 6.744 as are appro-
priate to the rotorcraft shall be verified
and approved and shall be segregated,
identified, and clearly distinguished from
portions not so approved.

(¢) Additional {tems of information
having a direct and important bearing
on safe operation shall be required when
unusual design, operating, or handling
characteristics so warrant.

§6.741 OQperating lmitations. The
operating limitations set forth in para-
graphs (a) through (g) of this section
shall he furnished with each rotorcraft.

(a) Air-speed and rotor limitations.
Suflcient information shall include the
information necessary for the marking
of the limitations on or adjacent to the
indicators asrequired. (See § 6.732.) In
addition, the significance of the limita-
tions and of the color coding used shall
be explained.

(b} Powerplant limitations. Infor-
mation shall be included to outline and
to explain all powerplant Iimitations (see
§8.714) and to permit marking the In-

struments as required by
§.736.

(¢) Weight and load
The rotorcraft weichts
gravity limits required
6.102 shall be included,
the items of equipment
empty weight is based. ®
ety of possible .0ading cc
rants, instructions shall t
facilitate observance of tr

{(d) Flight crewr. When
of more than one i§ requirec
and functions of the min
crew determined in accor
§ 8.717 shall be described.

(e) Type of operation. "
of operation(s) shall be liste
the rotorcraft and its equipme
tions have been approved. (S

(f) Limiting heights. Suffic
mation shall be included to o
limiting heights and corr
speeds for safe landing after p.
ure. (See §6.715)

(g) Unusable fuel. If the
tuel supply In any tank exceeds
lon or 5 percent of the tank ¢
whichever is the greater, warni
be provided to indicate to the fig
sonnel that the fuel remaining
tank when the quantity indicato,
zerg cannot be used safely in
(See § 6.421)

$8.742 Ooverating oprocedures.
section of the manual devoted to of
ing procedures shall contaln inform
concerning normal and emergency
cedures and other pertinent informa
including take-off and landing m
dures and their appropriate air sp
pecullar to the rotorcraft’s opera
characteristics which are necessary
safe operation.

£8.743 Performance informat
Information relative to the items of ¢
formance set forth in paragraphs
and (b of this section shall be
cluded.

ta) The steady rates of climb ¢
hovering ceilings together with the ¢
responding air speeds and other p
tinent information, including the «¢
culated effect of altitude and tempe
ture. 'See §§6.112 and 6113

(b)) Maximum wind ailowable
safe operation near the ground, (
§6.121 (D))

$6.7144 Marking and placard in
mation. (See § 6.720.)

ROTORCRAFT IDENTIFICATION DATA

8 6.750 Identification plate. A
proof identification plate shall ke sec
ly attached to the structure in ar
cessible location where it will not !
be defaced during normal service.
identification plate shall not be ¢
in a location where it might be exy
to be destroyed or lost in the event
accident, The identiflcation platt
contain the ldentification data re
by § 1.50 of this subchapter.

8§ 8.751 Identification marks. T
tionallty and registration marks s
permanently afiixed in accordan
§ 1.100 of this subchapter.
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