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Until the present time, 81l of the effec-
tive airworthiness requirements for ro-
toreraft were contained in Part 6 of the
Civil Air Regulations. These require-
ments were hased mainly upon experi-
ence with rotorcraft of relatively small
size, and very little distinction was made
between large and small rotorcraft or
between rotorcraft intended for genersl
and air carrier service.

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

In recognition of this situation, the
Board, in recent years, has conducted
studies with the view to establishing alr-
worthiness requirements for large rotor-
craft which are intended to be used in
air carrier service. These studies have
resulted in a categorization of rotorcraft
with corresponding airworthiness re-
quirements. The three categories being
established are the “Normal Category”
tor rotorcraft of 6,000 pounds or less
maximum weight, “Transport Category
A" for multiengine rotorcraft of un-
limited weight, and “Transport Category
B for single or multiengine rotorcraft
of 20,000 pounds or less maximum
weight, Rotorcraft certificated in either
of the transport categories will be eligibie
for operations in either scheduled or ir-
regular passenger or cargo service.

Concurrently with the adoption of this
new Part 7, the Board is adopting
amendments to Part § of the Civil Air
Regulations which msake the part appli-
cable to small rotorcraft in the normal
category and which simplify and clarify
the requirements fgr certification of such
rotorcraft.
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In the development of Part 7, consid-
eration was given to the problem of
whether specific airworthlness require-
ments for large rotorcraft should be
adopted prior to obtaining significant
operating experience In such retorcraft
types, or whether the considerations of
the design of large transport category
rotorersft required an early determina-
tion of at least the broad objective stand-
ards for certification of such large rotor-
craft. It is to be desired, and it i3 the
Board's general policy, to have the bene-
fit of experience in advance of adoption
of regulations. However, much can be
gained by initially establishing broad
objective standards and giving the Ad-
ministrator wide discretion in approving
features of design which were not an-
ticipated. Therefore, the Board con-
siders it desirable to promulgate such
standards at this time in the belief that
safe operations are most assured where
basic standards have been established.

After determining that the provisions
of Part 6 were not suitable for the certifi-
cation of large multiengine transport
category rotorcraft, and after comple-
tion of the aforementioned studies, a no-
tice of proposed rule making (20 P. R.
3114) was circulated as Civil Air Regu-
iation Diraft Release No. 55-f1 to saolicit
comment on the proposed categorization
of rotoreraft.

Comments received on the subject were
almost universally Iavorable to the
Board's adopting objective standards
immediately sg that the design and con-
struction of large rotoreraft could pro-
ceed under some pattern of uniformity.
The comrment of one industry abserver,
however, while acknowledging that ex-
perience gained with transport category
airplanes could provide guideposts for
developing regulations for rotorcraft air-
worthiness in areas such 25 structures,
design. and construction, nevertheless,
expressed reservation as to whether per-
formance requirements could be prepared
on the same basis since there was insuffi-
cient operational experience with the
types of rotorcraft envisaged in the
transport-category classes.

In recognition of this valid comment,
and because the Board does not intend
t5 limit novel design features or operat-
ing techniques which may prove
advantageous, the performance specifica-
tions in this part are limited in general
to requirements for the scheduling of
performance data. There are included,
however, two quantitative requirements:
Gne is the minimum one-engine-inoper-
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ative climb for Transport Category A
rotorcralt; and the other, a minimum
hovering ceilitig for Transport Categoty
B rotorcraft. ‘These climb requirements
are expressed in terms of rates of climb.
Among the comments received on the
proposal werc recommendations that
these minima be expressed in terms of
gradient of climb. While this recom-
mendation has substantial merit, it is
considered advisable to retain the more
tamiliar expression for the present and
to study the matter at the next Annual
Airworthiness Review, since considera-
tion of factors of minimur spred or ac-
celeration may be necessary. It is con-
sidered that for the time being the two
quantitative rgequirements are reasonable
minima. However, in order to define
more fully the Ievel of performance for
the rotorcraft, it will be necessary 1o
implement the performance data sched-
uled under this part with operating Hmi-
tations relating to the measured
performance of the rotorcraft, the di-
mensions of the heliport used, the ad-
jacent obstacles, and the routes
traversed. Because it is considered de-
sirable to obtain experience in the opera-
tion of transport category rotorcraft
betore establishing by regulation specific
operatifig limitations, it {s contemplated
that in the interim, for air ¢carrier opera-
tions and for other operations over
highly congested areas, the Administra-
tor will determine that the operations in
question are limited in such a manner
as to assure a safe operation. Periorm-
ance operating limitations will, however,
be developed and inciuded in the Civil
Air Regulations &s rapidly a&s the state
of the art permits.

In considering this part, 8 maximum
weight limitation had to be established
for Transport Category B rotorcraft.
The limit set in the notice of proposed
rule making was 17,508 pounds. This
limit has been raised to 20.000 pounds
upon advice that some manufacturers
now have design studies for single-engine
rotorcraft which are expected to go over
17,500 pounds. This weight limit ap-
pears adequate to pssure safety to all
Transport Category B rotorcraft and is
sufficiently high to include ail reported
single-engine designs now being devel-
oped by the manufacturers,

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

The issue of appropriate maneuvering
load factors for maneuvering conditions
(structural reguirements) is of signifi-
cance. The maneuvering load factors
included are the 3.5 positive and 1.0
negative, which are the same a5 in Part
6. The values are unchanged due to
lack of substantiation of other values;
however, because certain comments
questioned the necessity for such high
values for transport rotorcraft, this is
being made a matter for further study.

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

In consideration of the foregoing, the
Civil Aeronautics Board hereby adopts
Part T of the Civil Air Regulations (14
CFR Part 7) to read as follows, effective
August 1, 1858;

Subpart A——Gensral
APPLICABILITY AND DEFINITIONS

§

Appiicabiiity of this part.
Definitiona,

CERTIFICATION

Ellgibility for type certificates.

Designation of applicable regulations.

Recording of applicable regulations.

Type certificate.

Data required.

Inspections and teats.

Flight tests.

Alrworthiness. experimental. and pro-
duction certificates.

Approval of materials, parts, processes,
&nd appliances.

Changes in type design.

A
-
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ROTORCRAFT CATEGORIES
Raotorcralt categorien,

Subpurt B—Flight
GENERAL

1.20

7.100
7.101
7.102
7.103
T.104
7.105

Progt of compilance,

Welght mitations.

Center of gravity limitations.

Rotor limitations and pitch settings.
Empty weight.

Use of ballagt.

PERFORMANCE

T.118
7.111

Ceneral.

Limiting height and speede for safe
landing Jollowing power failure.

Take-off; general.

Category A. Critical decision point.

Take-off.

Climb; one-engine-inoperative.

Hovering or minimum operatihg per-
tormance.

Landing; general,

Landing.

T.112
T.113
T.114
7.115
7118

7.117
7.118

FLIGHT CHARACTERISTICE

(General.
Controllability.
Trim,

Stabllity.

T.130
T.121
7.122
7.123
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GROUND AND WATER HANDLING CHARACTERISTICS
Sec.

7.13¢0 QGeneral.

7.131 Ground rescnance,

T.132 Spray characteristics.

MISCELLANEUUS FLIGHT MEQUIRLMENTS
7.140 Flutter and vibration.

Subpart C—Structyre

GENERAL
T.200
7.201
T.202
1.203
7.204

Loads.

Strength and deformstion.
Proof of structure.

Structural and dynamic testa.
Design iimications,

FLIGHT LOADS

7.219
7.211
7212
7.213
7.21¢

Gensral.

Flight 1oad factor.
Maneuvering conditions,
Gust conditlons.

Yawing conditions.

CONRTRO]. SUKFACE AND EYSTEM LOADS

7.220
7.221
7.222
7223
T.224
7.225
7.226

General,

Aurxillary rotor asgembites.

Auxiliary rotor attachment structure,
‘Tail rotor guard.

Stabilizing and control surfaces.
Primary control systems. general.
Dual p\rlm&ry flight control systems.

LANDING LOADS

QGeneral.

Level Janding conditions.
Nose-up landing condition.
One-wheel landing condition.
Lateral-drift landing condition.
Brake rall conditions.

Taxying condition,

Ski landing conditions.

Float landing conditiona.

7.230
7.231
7332
7.233
7.234
T.235%
7.238
7.240
7.245

MAIN COMPONENT REQUMEMENTS

Main rotor structure.
Fuselage and rotor pylon structure.
Auxillary iifting surfacesa.

7.250
7251
17,252

EMERCENCY LANDING CONDITIONS

CGeneral.
Fuel tank protection.

T.280
7.261

Subpart D—Daesign and Constryction

GENERAL
7.300
7.301
7.302
7303
T304
7.305
7.308

Scope.

Materials.

Fabrication methods.

Standard fastenings.

Protection.

Inspection provisions,

Material strength properties and de-
sign values, ’

Special factors,

MAIN ROTOR

7.307

7310 Main rotor blades; preasure venting
and drainage.

Stops.

Rotor and blade balance.

Rotor blade clearance.

7311
7.312
7.313

COMTROL SYSTEMS

17.320
7321
7322
7.328
T.32%
7.325
1.32¢
7.327
7.328

General.

Control system stops.

Control locks.

Btatic tests.

Operation tests.

Control system detalls; general.
Spring devices.

Autorotative control mechanism,
Power bOoBt systerns.

LANDING GEAR

7.330
7331
7332
7.033

General.

Shock absorbers.

Shock absorption tests.

Limit (oad factor determination.

Bec.

7.134
7335
7.336
7337
7338

7.340
7.341

Retracting mechanism.
Wheels,
Brakes.
Tires,
8kis.
FLOATS

Buoyancy (main floata).
Fioat strength.

PERBONNEL AND CARGD ACCOMMODATIONS

7380
7.351
7.352
7353
T.354
7.356
7.356
Ta5T
7.358
7350

1.380
7.381
7382
7383
T.384

7.385

7300
7.381
7392

7.400
7.401
T.403

7.403
7404
7406

T7.408
7.407
7.408

Pilot compartment; gehersl.

Ptlot compartment viston.

Pilot windshisld and windows.
Controls.

Doors.

Seata and safety belts.

Cargo and baggage compariments.
Emergency evacuation.

Ventilation.

Heaters.

FIIE PREVENTION

General.

Cabin interiors,

Cargo and baggsge compartments.

Combustion heater fire protection.

Fire protection of structure, controls,
and other parta.

Plammibie fluld Are pratection.

MISCELLANROUS

Levellng marks,
Ballast provisions.
1ce protection.

Subpart E——Lowerpiant Instullation
GENERAL

Beope and general design.
Engines,
Engine vibration.

ROTOR DRIVE BY STEM

Rotor drive system.

Rotor brakes.

Rotor drive system and control mech-
anism tests.

Additional tests.

Critical shafting speeds.

Shafting lolnts.

FUEL SYSTEM OFERATION AND AREANGEMENT

7410
7411
7412

T413
7414
7.415
7418

7.417
TA1B

FUEL

7.420
7.421
7.422
7423
7424
7.428
7426

T.427
7428

7430
7431
7432
7.4383

7.434
7.435
7.438
7437
T438

Gieneral,

Fuel system independence,

Fuel lines in personne) and cargo coms
partmenta,

Fuel flow and feed,

Pump aystams.

‘Tranaler systems,

Determination of unusable fuel sup-
ply.

Fuel system hot weather operatlon.

Flow bétween lnterconnectsd tanks

TANK CONSTAUCTION AND INSTALLATION

General.

Fue} tank teats.

Fuel tank installation.

Fuel tank expansion space.

Fuel tank sump.

Fuel tank filler connectlon.

Fue! tank vents and carburetor vapor
venta.

Puel tank autiet.

Pressure refueling and fuellpg provi-
slons below fuel level in the tank,

FUZL SYSTEM COMPONENTS

Fuel pumpe.

Fuel pump Installation.

Fuel system lines and fittlngs.

Fuel linea and fittings in destgnated
fire Bones.

Fuel valves.

Fuel strainer.

Fuel system drains.

Fuel quantity indicator.

Low Tuel warning device.
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OIL SYSTEM

General,

01l tank construction.
O1l tank tests.

O] tank installation.
Oil lines and fittings.
01l valves,

Oi} radiatora.

Oli filters.

Otl system dralns,

COOLING STSTEM

QGeneral,

Cooling tests.

Climb cooling teat procedure.

Category A. Take-off cooling test pro-
cedure.

Category 8. Cocllng test procedure.

Hovering cooling test procedures.

TPPETEey |
BERREEEL

7448

INDUCTION AND EXHATIST SYSTEMS

Genersl.

induction system de-tcing and andi-
icing provisions.

Carburetor air preheater design.

Induction system ducts.

Induction sy&tem screens.

Carburetor air cooilng.

Inter-coolers and after-coolers.

Exhaust system and Installation eom-
porents.

POWERPLANT CONTROLS AND ACCESSORIES

7.470
T AT
7.472
473
T4
7475
48
T47T
7478

Powerplant controls; general.
Throttle and A_D, I. systemn controls.
Ignition switches.

Mixture controls.

Carburetor air preheat controls.
Bupercharger controls.

Rotor brake controls.

Powerplant accessories.

Engine ignition systems.

POWEAPLANT FIRE FROTECTION

Designated fire zones.

Flammable fluids.

8hytof] means.

Lines and fittings.

Pire-extinguishing systems.

Fire-detector systems.

Fire walls.

Cowling.

Category A. Engine accessory section
diaphragm,

Dratnage and ventiation of fire zones.

7.480
7.481
7.482
7.483
7484
‘1.485
7.486
7487
T7.488

7.488

Subpart F—Equipmant

GENFEAL
7.800
7.801

Scope.

Functioznal and installational require-
rents.

Required baslc equipment.

Flight and navigational instruments.

Powerplant instruments.

Mlzcelirfieous equipment.

Equipment, systems, and installa-
ticns.

7.002
7.802

7.808
7.608

INSTRUMENTS, INBTALLATION

T.610
74811

General.

Arrangement and visibillty of instru-
ment lustallations.

Plight and navigational Instruments.

Powerplant instruiments,

7.412
7.613

ELECTRICAL SYSTEMS AND EQUIFMENT

General.

Electrical system capdacity.

Generating system.

Diatribution system.

Electrical protection.

Flectrical equipment and installation.

Electrical system fre and smoke pro-
tection,

T.620
T.621
7.822
7.823
7.824
7.825
7.628

LIGHTS

7830
7.631
T7.632

Instrument lights.
Landing lights.
Position light system installatlon.

3

Bac.
7.633
7.834

Position light aystem dihedral angtes.

Positton light distributlon acd In-
tensities.

Color specifications.

Riding lght.

Antt-collision light.

SAFETY EQUIPMENT

Qeneral.

Plares.

Flare installation.

Safety beits.

Emergency flotation and signaling
equipment.

Stowage of safety equipment.

Oxygen equipment and supply.

7.655
7.638
7.637

7.640
7.641
T.642
7.613
T.644

T7.845
7.646 —
Fry
MISCELLANECUS EQUIPMENT o
Hydraulic systems; strength.

Hydraulic systems; design.

7.850
7.851
7.852
7.853
T.654

Radio installation. Y
Vacuum systems. ~

Subpart G——Opaerating Limitatiens and

-
Intormation -

Hydraulic system fire protection. ';\

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

(a) Adwministration—i{(1) Adminisiro-
tor. 'The Administrater is the Admin-
istrator of Giwil-Aerenawsies, 77,

(2) Applicant. An applicant is a per-
son or persons applying for approval of
& rotorcraft or any pari thereof.

(3) Approved. Approved, when used
glone or as modifying terms such as
means, devices, specifications, etc., means
approved by the Administrator. (See
§7.18)

{b} Rotorcraft types—(1) Rotorcraft.
A rotorcralt i3 any aircraft deriving its
principal lift from omne or more rotors.

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

(3} Gyroplane. A gyroplane is a ro-
torcraft which depends prineipally for

v its support upon the lift generated by

GENXRAL
8cope. -~

OPERATING LIMITATIONS Y

1.700

T.710
7711

Alr-apeed limitations: general, © e
Never-exceed speed Vyp,

1712
T7.7113
T.7i4
7718
7.718

Operating speed range.

Rotor speed.

Powerpiant limitations.

Limiting height-speed envelope. Y
Rotorcraft welght and center of grav;

ity llmitations.

7717
7.718
7718

Types of operation.
Maintenance manual. <
~

MARKINGS ANT PLACARDS ™
General.

Instrument markings; general,
Alr-speed indicator.

Magnetic direction indicator.
Powerplant Instruments; general.
Ol quantity lndiecator.

Puel quantity indicator.

Control markings.

Mizcellaneous markinga and placards.

7.730
7.7131
7782

7.734
1735
7.738
T.737
1.738

ROTORCRAFT FLIGHT MANTUAL

General.

Operating limitations.

Qperating procedures.
Performance information.
Marking and placard information.

T1.740
7741
7.742
7.743
T.744

ROTQRCRAFT IDENTIFICATION DaTa

7.750 Identification plate.

7.751 Identtfication marks,

AvTHorrry: $F 70 to 7.751 issued under
mec. 205, 52 Stat. 984; 40 U. 8. C. 425. Inter~
pret or apply secs. 901, 803, 52 &tay. 1007,
1009, as amended; 40 U. 8. C. &51, 553.

SUBPART A—GENERAL
APPLICABILITY AND DEFINITIONS

£70 Applicability of this part, This
part establishes standards with which
compllance shall be demonstrated for
the issuance of and changes to type cer-
tificates for Transport Category A and
Transport Category B rotoreraft. This
part, until superseded or rescinded, shall
apply to all transport category rotorcraft
for which applications for type certifica-
tion in the transport categories are made
after the effective date of this part (Au-~
Bust 1, 1956},

Minimum Alght crew. z

‘% 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 rotoreraft is in mo-

tion. The propulsion is independent of

} the rotor system and usually consists of

conventional propellers,

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

¢) General design—(1) Standard at-
mosphere. The standard atmosphere is

‘- an atmosphergdefined as follows:

(1) The alr is & dry, perfect gas,
59(12\ The temperature at sea level 1s

tiily The pressure at sea level 18 29,92
inches Hg, sty

(v} The ’oemperﬁgure gradient from
sea Jevel to the altitpde at which the tem-
perature equals —83° F. is —0.003568°
F./ft. and zero thereabove, and

(v) The density p, at sea level under
the above conditions is 0.0033%8 pound
sect/ft. Bl E, g

(2} Mazimym anticipated air tem-
peragture., The maximum anticipated
air temperature is a temperature speci-
fied for the purpose of compliance with
the powerplant ¢ooling standards. (See
§ 7.451)

(3) Aerodynamic coefficients. Aerody-
namic coefcients are nondimensional
coefficients for forces and moments.
They correspond with those adopted b

e U, 8. Neaticnal Advisory Commn-te:yé‘

for Aercnautics,

} Autorotation. Autorotation is a
rotorcraft flight condition in which the
lifting rotor is driven entirely by the
action of the air when the rotorcraft is
in motion.

(5) Autorotative landing. An autoro-
tative landing is any ianding of a rotor-
craft in which the entire maneuver is
accomplished without the epplication of
power to the rotor.

(6} Autorotglive nqﬂ»p !istancc.
ding disténce ig'the hor-

Autorotativ ]
izontal dis "zequired to make an

£l
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autorotatlveJa dmg and come to a com-

a apeed of ately
Jﬁ tir aplanes or ﬂo Jrom
of 50 feet abov the landing

surface,

(7y Ground resonance. Ground res-
onance 18 the mechanical instability en-
countered when the rotorcraft is in
contact with the ground.

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

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

12) Minimuym weight. The minimum
weight of the rotorceraft is that minimum
at which compilance with the reguire-
ments of this part is demonstrated.
(See ¥ 7.101.)

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

(4} Design mazimum weight. The de-
sign maximum weight is the maximum
weight of the rotoreraft at which com-
pliance is shown with the structural load-
ing conditions. (See § 7.101.)

(5) Design minimum weight. The de-
sign minimum weight is the minimum

weight of the rotorcraft at which com- -7 (g) Powez’ ‘installotion '—{(1)

pliance is shown with the structural load-
ing conditions. (See §17.101)

(§y Design unit weight. The design
unit weight is a representative weight

tural design requirements: 4 Cle
(1) Gasoline § pounds per U. S. galla
iii) Lubricating 0il 7.5 pounds per U. 5.
gallon.

used to show compliance with the s )rug

per person.

(&) Speeds—(1) IAS.
speed is equal to the pitot static air-speed |
indicator reading as installed in the ro- .
toreraft without cotrection for ajr-speed -
indicator system errors but including the 1
sea level standard adiabatie compresslbie
flow correction,
is included in the calibration of the air-vy,
speed instrument dials.)
and 7.732.»

Indicated airs-

(This latter correcti on\

4.

able in level flight with rated rpm and
power,
81 Vwr.
(See § 7,711
(7 Vx. The speed for best ahgle of

climb.
Vy. The speed for best rate of

The never-exceed speed.

8
elimb.

() Structural—<(1) Limit Joad. A
limit load is the maximum l[oad antici-
pated in normal conditions of operation.
(See § 7.200.)

12) Uritimate load. An ultimate load
s a limit load multiplied by the appro-
priate factor of safety. (See §7.2000)

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

14} Load foctor. The load factor is
the ratio of a specified load to the total
weight of the rotorcralt; the specified
load may be expressed in terms of any
of the following: aerodynamic forces,
inertia Tforces, or ground or water
reactions.

(8} Limit load factor. The Umit load
factor is the load factor corresponding
with limit loads.

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

(7} Fitting. A fitting is a part or ter-
minal used to join one structursl mem-
ber to another (8ee § 7.307 d) .}

Brake
horsepower.! Brake horsepower is the
power delivered st the propeller shaft
of the engine.

) Take-off power. Take-off power.

s the brake horsepower developed under i
- standard sea level conditions, under the 1,
imaxxmum conditions of erarkshaft rota- |
ticnal speed and engine manifold pres-

jsure approved for use in
liii» Crew and passengers 170 pounds-, ,uﬂ and limit

e normal take- |

' in usé to a maximum

{ continucus r d as | dicat.ed in theu
‘approved e 1&:(: cd ‘
H Ma:n um c‘ontmnous power

Maxlmum coninuous power is the brake ;
horsepower deéveloped in standard at-
mosphere at a specified altitude under!

the maximum conditions of crankshaft !
rotational speed and engine manifold:
pressure approved for use during penods !
(See 3§ 7. 612@ of

estricted duration.

£Y, Manifold pressure. Manitold

(2) CAS. Calibrated sir speed is equal‘g. pressure is the absolute pressure meas-
to the air-speed indicator reading cor.s, ured st the appropriate point in the

rected for position and instrument error.
(As & resyll of the sea level mdiabatic
compressible flow correction o the air-
speed instrument dial, CAS is equal to
the true air speed TAS in standard at-
mosphere at sea level.)

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

(4)- TAS. True air speed of the
rotorgraft relative to undisturbed air.
{TAS=EAS{p, /p)12).

(5) Vu. The maximum speed abtain-

tnduction system, usually in inches of

mer

@ Critxcal altitude. The critical
alti¥ide is the maximum altitude at
which in standard atmosphere it is pos-

. sihle to maintain, at a specified rotational

speed, a specifled power or a specified
manifold pressure. Unless otherwise
stated, the criticrl altitude is the maxi-
mum sltitude at which it is possible to
maintain, at the maximum continuous
rotational speed, one of the following:

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

1For engine alrworthinesa requirements
see Part 13 of this subchapter.

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

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

(2) Main rotor. The main rotor is
the main system of rotating atrfoils pro-
viding sustentation for the rotorcraft.

(3) Auritiary rotor. An auxiliary
rotor is one which serves either to coun-
teract the effect of the main rotor tarque
on the rotorcraft, or to maneuver the
ratoreralt sbout oue or more of its three
principal axes.

(4) Arxis o} no feathering., The axis
of no feathering is the axis about which
there is no first harmonic feathering or
cyclic pitch variation.®

(5) Plane of rotor disc, The plane of
rotor disc is a reference plane at right
angles to the axis of no feathering.

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

_Vecosa
M=t
where:
¥ = air speed of the rotorcraft along flight

path (Ips},

a:=angle between profection in plane of
symmetry of axis of no feathering
and a line perpendicular to the
fiight path (radians, positive when
axis 1 pointing aft),

1 =angular velocity of rotor (radisna per
second}. and

R =rotor radius ({t.),

(1} Fire protection—(1y Fireproof.
Fireproof material means a material
which will withstand heat at least as well
8s steel in dimensions appropriate for the
purpose for which it is to be used. When
applied to material and parts used to
confine fires in designated fire zones,
fireproof means that the material or
part will perform this function under the
most severe conditions of fire and dura-
tion likely to occur in such zones.

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

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

(4) Flash-resistant. Flash-resistant
material means material which will not
burn viclently when ignited.

* For propeller alrworthiness requirements
see Part 14 of this subchapter.
»See NACA Technical Note No. 1604.



(5} Flammuable. Flammable pertains
to those fluids or gases which will ignite
readily or explode.

(i) Miscellanecus. (1) Protective
breathing equipment, Protective breath-
ing equipment is equipment designed
to prevent the breathing of noxjous gases
which might be present as contaminants
in the air within the rotorcraft in emer-
gency situations (see § 7.648}.

CERTIFICATION

§7.10 Eligibility for type certificates.
A rotorcraft shall be eligible for type
certification under the provisions of this
part if it cornplies with the airworthiness
provisions hereinafter established or if
the Administrator finds that the provi-
sion or provisions not complied with are
compensated for by factors which pro-
vide an equivalent level of safety: Pro-
vided, That the Administrator finds no
feature or characteristic of the rotoreraft
which renders it unsafe.

§ 7.11 Designation of applicable regu-
lations. 'The provisions of this section
shall apply to all rotorcraft types cer-
tificated under this part irrespective of
the date of application for type certifi-
cate. 24 v LTS Ly P

iaY Unless otherwise established by
the Beard, the rotorcraft shall comply
with the provisions of this part together
with all amendments thereto effective
on the date of application for type cer-
tificate, except that compliance with
later effective amendments may be
elected or required pursuant to para-
graphs (¢, (d), and (et of this section.

tb) 1f the interval between the date
of application for type certificate and
the issuyance of the corresponding type
certificate exceeds five years, 8 new ap-
plication for type certificate shall be re-
quired. At the option of the applicant,
a new application may be filed prior to
the expiration of the flve-year period.
In either instance the applicable regu-
1ations.shall be those effective on the
date of the new application in accord-
ance with paragraph (a) of this section,

tei During the interval between fling
the application and the issuabee of a
type certificate, the applicant may elect
to show compliance with any amendment
of this part which becomes effective
during that interval, in which case all
other amendments found by the Ad-
ministrator to be directly related shall
he complied with.

(dy Except as otherwise provided by
vhe-Board -er-oy the Administrator pur-
suant to §1.24 of this subchapter, a
change to the type certificate isee § 7.13
(h)) may be accomplished, at the option
of the holder of the type certificate,
either in accordance with the regula-
tions incorporated by reference in the
type certificate pursuant to §7.13 (c;,
or in accordance with subseguent
amendments to such regulations in effect
on the date of application for approval
of the change, subject to the following
provisions:

(1} When the spplicant elects to show
complisnce with an amendment to the
regulations in effect on the date of sppli-
cation for approval of a change, he shall
show compliance with all amendments

5
which the Admlinistrator finds are di-
rectly related to the particular amend-
ment selected by the applicant.

12) When the change consists of a new
design or a substantially complete rede~
sign of a component. equipment instalia-
tion, or system installation of the rotor-
craft, and the Administrator finds that
the regulations incorporated by reference
in the type certificate pursuant to § 7.13
(¢} do not provide compiete standards
with respect to such change, he shall re-
Quire compliance with such provisions of
the regulations in effect on the date of
application for approval of the change
as he finds will provide a level of zafety
equal to that established by the regula-
tions incorporated by reference at the
time of issuance of the type certificate.

Nore: Examples 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 powerplant installation which is likely
te introduce additlonal fire or operational
hazards unless additiona! protective meas-
ures are Incorporated; the insialiation of a
new rotor system oOr a4 nNew electric paower
systern.

{¢) If changes listed ih subparagraphs
(1) through (3) of this paragraph are
made, the rotorcraft shall be considered
as & new type, in which case & new appli-
catlon for type certificate shall be re-
quired and the regulations together with
all amendments thereto effective on the
date of the new application shall be made
applicable in accordance with para-
graphs {a), (b), i{g), and (d) of this
section,

{I) A change in the number of engines
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 is so extensive as to require a
substantially complete investigation of
compliance with the regulations.

§7.12 Recording of epplicable regu-
lations. The Administrator, upon the
issuance of a type certificate, shall re-
cord the applicable regulations with
which compliance was demonstrated.
Thereafter, the Administrator shall re-
cord the applicable regulations for each
change in the type certificate which is
accomplished in accordance with regula-
tions other than those recorded at the
time of issuance of the type certificate.
(See § T.IL.}

$7.13 Type certificate. (a) An ap-
plicant shall be issued a type certificate
when he demonstrates the eligibility of
the rotorcreft by camplying with the re-
quirements of this part in addition to the
applicable requirements in Part 1 of this
subchanter.

(b) The type certificate shall be
deemed to include the type design {(see
% 7.14 (b)), the operating limitations for
the rotorcraft (see & 7.700Y, and any
other conditions or limitations prescribed
by the regulations in this subchapter.

(¢} The applicable provisions of this
part recorded by the Administrator in
accordance with § 7.12 shall be consid-

ered &s incorporated in the type certifi-
cate as though set forth in full.

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

(h) The descriptive data reguired in
paragraph (a) of this section shall be
known as the type design and shall con-
518t of such drawings and specifications
a5 are necessary to disclose the configu-
ration of the rotorcraft and all the
design features covered in the reguire-
ments of this part, such information on
dimensions, materials, and processes as
is necessary to define the structural
strength of the rotorcraft, and such
other data as are necessary to permit by
comparison the determination of the ajr-
worthiness of subsequeni rotorcraft of
the same type.

§7.15 Inspections and tests. Inspec-
tions and tests shall include all those
found necessary by the Administrator
to insure that the rotoreraft complies
with the applicable airworthiness re-
quirements and conforms to the follow-
ing:

(a) All materiais and products are in
sccordance with the specifications in the
type design, '

(b) All parts of the rotoreraft are
constructed in pecordance with the draw-
ings in the type design,

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

$£7.18 Flight tests. After proo! 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 rotorcraft with
the type design, snd upen receipt from
the applicant of a report of flight tests
performed by him, the following shall be
conducted;

(a) Such official flight tests as the
Administrator flnds necessary to deter-
mine compliance with the requirements
of this part,

(h) After the conclusion of flight
tests specified in paragraph (a) of this
section, such additional fiight tests as
the Administrator finds necessary to as-
certain whether there is reasonable as-
surance that the rotorcraft, its compo-
nents, and equipment are reliable and
function properly. The extent of such
additional fight tests shall depend upon
the complexity of the rotorcrats, the
number and nature of new design fea-
tures, and the record of previous tests
and experience for the particular rotor-
craft type, Its components, and equip-
ment. If practicable, these flight tests
shall be conducted on the same rotor-
craft used in the flight tests specified in
paragraph (a) of this section and in the
rotor drive endurance tests specified in
¥ 7.405.

$§7.1T Airworthiness, experimentul,
and production cerlificates. {(For rte-
quirements with regard to these certifi-
cates see Part 1 of this subchapter.)



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

Nortz: The pravisions of this paragraph
are intended to allow approval of materials,
parts, processes, and appliances under the
system of Technical Standard Orders, or in
conjunction with type certification proCe-
dures for a rotocralt, or by any other form
of approval by the Administrator.

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

$7.19 Changes in tyupe design. (For
requirements with regard to changes in
type design and the designation of ap-
plicable regulations therefor, see §7.11
id' and (e), and Part 1 of this sub-
chepter.)

ROTORCRAFT CATEGORIES

§7.20 Rotoreraft categories, (a) For
the purpose of certification under this
part, rotoreraft are divided upon the
basis of their size and complexity into
the following categories:

(1) Transpori calegory A suffiz A.
Rotoreraft in this category shall be
multiengined.

(2 Transport categary B, suffiz B.
Rotoreraft in this category are limited
to 20,000 pounds or less, and can be
single- or multiengined,

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

_H_qth is pee}ﬁeq.; -9
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£7.100 Proof of complience. (8)
Compliance with the requirements pre-
scribed in this subpart shall be estab-
lished by flight or other tests conducted
upon & rotorcralt of the type for which a
certificate of airworthiness Is sought or
by calcutations besed on such tests,
provided that the results obtained by
caleulations are equivalent in accuracy
to the results of direct testing.

‘8) Compliance with each require-
ment shail be established at all appro-
priate combinations of rotorcraft weight
and center of gravity positicn within the
range of loading conditions for which

6

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

{¢} The controllability, stability, and
trim of the rotorcraft shall be established
at all altitudes up to the maximum
anticipated operating altitude.

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

(e} Qfficial type tests shall be discon-
tinued until corrective measures have
been taken by the applicant when
either:

(1} The applicant’s test piiot Is un-
able or unwilling to conduct any of the
required fiight tests, or

(2) It is found that requirements
which have not been met are so substan-
tial as to render additionsl test dats
meahingiess or are of such & nature as
to make further testing unduly
hazardous.

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

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

§7.101 Weipht UNImitations. 'The
maximum and minimum weights at
which the rotorcraft will be suitable for
operation shall be established as follows:

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

(1) The weight selected by the appli-
cant;

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

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

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

(¢) Minhimum 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
complisnce with al] of the applicable
flight requirements has been demon-
strated. (See §7.741 (c).)

§7.102 Center of gravity limitations.
() Center of gravity limits shall be es-
tablished as the most forward position
permissible for each weight established
in accordance with § 7.101 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
following:

(1) The extremes selected by the
applicant,

(2) The extremes for which the struc-
ture has been proven, ~:_

(37 The extremes at which compliance
with all of the applicable ftight require-
ments has been demonsirated.

(h) Loading tnstructions shall be pro-
vided if the center of gravity position
under any possible ipading condition be-
tween the maximum and minimum
welghts as specified in § 7.161, with as-
sumed weights for individuaj passengers
and crew members variable over the
anticipated range of such weights, lies
beyond:

(1) The extremes selected by the
anplicant,

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

(3) The extremes for which com-
pliance with all of the applicable flight
requirements has been demonstrated.
(See § T.741 (c}.}

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

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

$7.104¢ Emply weight. (a) The empty
weight, and the corresponding center of
gravity position, shall be determined by
weighing the rotorcraft. This weight
shall exclude the weight of the crew and
payload, but shall include the weight of
all fixed ballast, unusable fuel supply
isee ¥ 7.416), undrainable oil, total quan-
tity of engine coclant, and total quantity
of hydraulic fluid.

;A
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(b) The condition ot the rotarcraft at
the time of Weighing shall bé one which
can be easily repeated and easiiy defined,
particularly as regards the contents of
the fuel, oil, and coolant tanks, and the

items of equipment installed. (See
§7.740.)
§7.106 Use of ballast. Removahle

ballast may be used to enable the rotor-
craft to comply with the flight require-
ments. (See §§ 7.391, 7.738, and 7.740.)

PERFORMANCE

§7.11¢ General. (a) The perform-
ance prescribed in this subpart shall be
determined using normal pilet skill and
shall not require exceptionally favorable
conditions. Compliance shall be shown
for ses level standard conditions in still
air and for the range of atmospheric
variables as selected by the applicant.
The performance as affected by engine
power, instead of being based on dry air,
shall be based on B0 percent relative
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with the climb requirement of §7.115
B) (D) is met,

(b} The take-off data required by
§57.113, 7.114, and 7.115 (a) (1) and (a)
(2) shall be determined under the follow-
ing conditions:

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

(2} With the operating engines got
exceeding their approved limitations.

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

§1.113 Category 4; critical decision
point. The eritical decision point shall
be any combination of heijght and speed

humidity or 05" Hg. vapor pressurgrx 25 Selected by the applicant in demon-

whichever is less. L
(b) Each set of performance data re-
quired for a particular flight conditlion

trating the take-off as defined in § 7.114,
e method used to attain the critical
deeision point shall be such as to avoid

shall be determined with the powerplant’-)\ Ji8ht within the critical areas of the
accessaries absorbing the normal amount < 1IILNG helght-speed envelope as estab-

of power appropriate to that flight con- "’

dition.

~

establish appropriate margins to be applied {!

to the performance data determined in mc-
cordance with this part for ppérating varta-.

mination; e. g., variations in pilot technique.
engine power. rotor drag, rough alr, etc.

bles not covered in the performance deur-l‘j
2

“lished in accordance with § 7.111 (a),
TR

§7.115 Climd; one-engine-inopera-
tive—(a) Category A. The following
take-aoff and en route climb requirements
shall be met hy all Category A rotor-
craft:

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

(i} ‘The criticai engine inopetative and
the remalining engine(s) operating with-
in their approved limitations,

(ii} Center of gravity in the most un-
favorable position permitied for take-
off,

(iif) Landing gear extended,

(iy) The take-off safety speed as se-
lected by the applicant (see § 7.114 (a)
(27), and

tv} Cow] flaps or other means of con-
trolling the engine-cooling air supply in
the position which provides adequate
coallng im-the hot~day-condition. —. «

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

:+(1) The critical engine inoperative and

AT
$7.114 Take-ofg—(B Category A.»” the remaining engine(s) opersting at
Note: The Administrator ia authorized tow Ihe take-off flight path and

shep path shall be established. It shall
be permissible to initiate the take-off in
any manner provigded the lake-off sur-
face is defined and adequate safeguards
are maintained to assure proper center

> of gravity posttion and contrel position,
§7.111 Limiting height anad speeds for'

1 The sbop path shall be

safe landing following nower failure— < 'Bstablished with take-off power on all

(a) Category A.
exists at any speed, including zero, within
which it Is not possible to make & safe
landing when the critical engine Is sud-
denly made incoperative with take-off
power on the operating engine(s), the
range of heights and its variation with
forward speed shall be established (see
$5 7715 and 7.741 (D)),

thi Category B. If a range of heights
exists at any speed, including zeto, within
which it is not possible to make g safe
landing foilowing complete power fail-
ure, the range of heights and its varjation
with forward speed shall be established
tsee §§ 7.715 and 7.741 ().

e} Cotegory B, optional requirements
for multiengined rotorcraft. In lieu of
compliance with paragraph (b of this
section, a multiengine rotorcraft that is
certificated in accordance with Transport
Category A powerplant installation re-
quirements
of-this part, may, at the option of the ap-
plicant, comply with paragraph (a) of
this section. /.~ - 7-7.

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

a5 -with §7.304 '

It a range aof heights™S, engines from the start of take-off to the

eritical decision point, at which point
it shall be assumed that the critical en-
gine becomes inoperative, and the rotor-
craft is brought to a safe stop.2q .«

(2> The take-off climb-out path shall

Cad

meximum continuous power,

(il) Center pt gravity in the most un-
favorable position permitied for take-off,

{iif} Landing gear retracted, if re-
tractable,

(iv) The speed as selected by the ap-
piicant, and

{v) Cow! flaps or other means of con~
trolling the engine-cooling air supply in
the position which provides adecgmt.e
cooling im-the hot~day-eondition. "5 -

(3} En raute climb, The steady rate

~of climb in feet per minute at any &iti-

#tude at which the rotoreraft is expected

to operate, and at any weight within the

be established with take-off power on . range of weights to be specifled in the
all engines from the start of take-off to ‘airworthiness certificate, shall be deter-

the critical decision point, at which point

it shall be assumed that the critical en *

mined with:
(1} The critical engine (noperstive,

gine becomes inoperative. With the re- . 4nd the remaining engine(s) operating
maining engines operating within their® 44 the maximum continuous power avail-
appraved limitations;the cilmb-out shally aple at such altitude,

be nccomplished at ébeeds not less thanh

the take-off safety speed used in meeting
the rate of climb specifled in § 7.115 (a)
(11, and in such a manner that the
air-speed and conflguration used

meeting the climb requirement specified
in 3 7.115 (a) (2) are attained. Jul.-»'![lf

(3) The take-off ¢limb-out and
celerato-stop shall be accomplished ‘in

such a mannher as to provide a safe and
smooth transition between all stages of
the maneuver.

(b} Category B. 'The take-off and
climb-out shall he established with the
most unfavorable center of gravity posi-
tion, It shall be permissible to initiate
the take-off in any manner provided the
take-off surface is defined and adeguate
safeguards are malntained to assure
proper center of gravity position and
centrol position and provided a landing
can be made safely at any point along
the flight path in the case of an engine
failure, <fee § T.1I1 (bL)

{1i) Center of gravity in the most un-
_favorable position,

W (i) The landing gear retracted, if

wretractalkle,
(iv) The speed as selected by the ap-
.Rlicant, and

%! (v) Cowl flaps or other means of con-

"irolling the engine-cocling air supply in
‘the position which provides adequate
cooling irtiehot-daywondition, S

(b) Category B. The lallowing climb
requirements shall be applicable to Cate-
gory B rotoreraft:

(1> For all rotorcraft, the steady rate
of climb at the best rate-of-climb speed
with maximum continuous power oh all
engines and landing gear retracted, it
retractabie, shall be determined over the
range of weights, altitudes, and tempera-
tures for which certification is sought
(see }7.740). For all rotorcraft except
helicopters this rate of climb shall pro-
vide & steady gradient of climb under
standard sea level conditions of not less
than 1:6.



(2} For multiengine helicopters com-
pl¥ing with the optional reguirement of
§ 7111 (c), the steady rate of ¢climb or
descent shall be determined at the best
rate-of-climb or rate-gf-descent speed
with one engine inoperative and the re-
maining engine(s) operating at a max-
imum continuous power.

3) For all helicopters, the steady
angle of glide fg,b! termined at the
minimum rate4bf-d t speed in auto-
rotation at m weight.

%7116 Hovering or minimum operai-
ing performance. (a) Category A: The
hovering performance shall be deter-
mined over the range of weights, alti-
tudes, and temperatures for which take-
off data are scheduled with not more
than take-off power on all engines, land-
ing gear extended, and at a height above
the ground consistent with the procedure
used in the establishment of take-off
and accelerate-stop distance.

(b) Category B: Hovering perform-
ance for helicopters shall be determined
over the range of weights, altitudes, and
temperatures for which certification is
sought with take-off power on all en-
gines, landing gear extended, and in the
ground effect at a height above the
ground consistent with normal take-off
procedures. At maximum weight, under
standard atmospheric conditions and
under the aforementioned conditions, the
hovering ceiling for helicopters shall not
he less than 4,000 feet.

(c) For rotorcraft other than heli-
copters, the steady rate of ¢limb at the
mirimum operating speed appropriate
to the type with take-off power and land-
ing gear extended shall be determined
over the range of weights, aititudes, and
temperatures for which certification is
sought.

$7.117 Landing: general. (1) Cate-
gory A® The landing performance shall
be determined and scheduled in such a
manner that, in the event of one engine
becoming inoperative at any point in the
approach path, it shall be possible for
the rotorcraft to land and stop safely,
and. further, it shall be possible from
a point in the approach path to climb

im

out and attain a rotorcraft configuration -

and air speed at which compliance with
the climb requirement of § 7.115 (a) (2)
is met.

(b) The landing data required by
§7.118 shall be determined under the
following conditions:

(1) At all weights, altitudes, and tem- ?

peratures selected by the applicant, and

2y With the operating engines not
exceeding their approved limitations.

te) The approach and landing shall
be made in such a manner that its re-
production does not require an excep-
tional degree of skill on the part of the
pilot or exceptionally favorablie con-
ditions.

() During the landing there shall be
no excessive vertical acceleration and no
tendency to bounce, nose over, ground
loop, porpoise, or water loop. All land-
ing data, when corrected, shall assume
a level landing surface, and shall be de-
termined on & smooth, dry, hard sur-
face. (For wind and runway gradient

.
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corrections see appropriate operating
rules of the regulations in this sub-
chapter.) -

$7.118 Landing—ia) Calegory A;
one engine inoperative. The approach,
bhalked landing, and landing paths shall
be established. The approach and land-
ing speeds shall be selected by the ap-
plicant and be appropriate to the type
of rotorcraft being certificated. Such
paths shall he established in the follow-
ing manner:

1) The approach gnd landing path
shall be established such as to avoid
flight within the critical areas of the
limiting height-speed envelope as estab-
lished in accordance with § 7.111 (a) or,
alternatively, at the option of the appli-
cant, an envelope established in accord-
ance with the landing condition with one
engine inoperative.

{2} The balked-landing path shail be
established such that, from a height and
speed combination in the approach path
as selected by the applicant, a safe climb-
ocut can be made and cpeeds attained
corresponding to the speeds required in
meeting the elimb requirements of
§7.115 (82 {1) and (a» {2),

(3) The maneuvers specified in sub-
paragraphs (1) and (2) of this para-
graph shall be accomplished in such a
mahner as to provide safe and smooth
transition between each stage.

(b Ceafegory A; complete failure of
all power, It shall be possible to make
a safe landing on a prepared runway
Tollowing complete failure of all power

during nermal cruising aperating condi-,

tions (see § 7.743 (a) (21}, G & A7 3,

(¢) Cetegory B, autorotative landing.
The herizontal distance required to land
and come to a complete stop (to a speed
of approximately 3 mph for seaplanes or
fioat planes' from a point at a height
of 50 feet above the landing surface shall
be determined. In making this deter-
mination the following shall apply:

{1 The approach speed or speeds in
the glide shall be appropriate to the type
of rotorcraft and shall be chosen by the
applicant.

(3 The approach and landing shall
be made with power off and shall be
entered from steady autorotation.

h
aresds oUF the limfting ht-
Velope as established in accord-
apce with §7.111 (.

{d) Category ptional require-
ments for multiengined rotorcraft cer-
tificated in Transport Catepory B. In
lieu of complianee with the autorotative
landing distance requirements specified
in paragraph (¢) of this section, 8 multi.
engined rotorcraft that complies with
the powerplant installation requirements

criti
Ly

for Category A avwi=d-T-8@b-im may, ac?

the option of the applicant, comply with
paragraphs (a) and (b) of this section,
omitting the
specified in paragraph (a) (2} of this
section.

FLIGHT CHARACTERISTICS

$17.120 General. (a) The rotorcraft
shall comply with the requirements pre-
scribed in §§ 7.121 through 7.123 at all

{

normally expected operating aititudes,
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 spught.

(B) It shall be possible to maintain a
flight condition and to make a4 smooth
transition from one flight condition to
another without requiring an exceptional
degree of skill, alertness, or strength on
the part of the pilot, and without danger
of exceeding the lUmit load factor under
all conditions of operation probable for
the type, including those conditions nor-
mally encountered in the event of sud-
Hen powerplant fajlure, -

(c} The eligibility of rotoreraft for,

ight and instrument flight is contained’
n subparagraphs (1) and (2) of this
paragraph. ;

(1) Category A. Rotorcraft in this
category are ellgible for night and in-:
strument flight. To be eligible for night

and instrument ftighg the rotoreraft shall
be certificated in adegrdance with such
additional Aight chayacteristic rules as

the Admt rﬁwf fifds wre required for
safe operati under these conditions.

(2) Categpry B. Rgtorcraft in this
category a igi for unlimited
night and instpymen t. Rotorcraft

| in this categofy) Wfwevr, are eligible for
! limited night flight; f} e, night flight
| under VFR cghditions. To be eligible

-

(3) The appyoacly and landing path|
shallbe si ’!aynid filght wifhin the
1 pa

climb-out requirement |

| for imited night flight, compliance shall
+ be shown with such requirements as the
! Administrator finds aré necessary for

cafe operation under these cundltiogs_/
——

§7.121 Controliability. {a) The ro-
torcraft shall be safely controllable and
maneuverable during steady flight 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
landings.

{b) The margin of longitudinal and
lateral! cyclic control shall allow satis-
factory pitching and rolling contro! at
Vwe (see § 7.711), with:

(1) Maximum weight,

12) Critical center of gravity,

(3) Power on and power off, and

(4) Critical rotor rpm.

{¢) Compliance with paragraph (b) pf
this section shall include a demonstra-
tion with a power failure at Vy or Vws,
whichever is less.

(dy There shall be established & wind
velocity in which the rotorcraft can be
operated without loss of control on or
near the ground at the critical center of
gravity and the critical rotor rpm in any
maneuver appropriate to the type of
rotoreraft; e. g., cross-wind take-offs,
sideward or rearward flight. This wind
),re/]%jty shall not be less than 20 mph.
“47§4 122 Trim. It shall be possible in
/steady level flight at any speed appro-
! priate to the type of rotorcraft to trim
the steady longitudinal and lateral con-
trol forces to zero. The trim device shall
not introduce any undesirable discon-
tinuities in the force gradients,

£7.123 Stability—(a) General, It
shall be possible to fly the rotoreraft in
normal maneyvers, including a minimum

(&) addnd £y 7-4
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of three take-offs and landings, for a
continuous period of time appropriate to
the operational use of the particular type
of rotorcraft without the pilot experi-
encing undue fatigue or strain. In addi-
tion, the rotorcraft shall comply with the
requirements of paragraph (b» of this
section.

(b) Staetic longitudinagl stability. In
the following configurations the charac-
teristics of the longitudinal cyclic control
shall be such that, with constant throttle
and collective piteh settings, a rearward
displacement of longitudinal control
shall be necessary to obtain and.-inein-
#ain speeds below the specified trim
speed, and a forwarad displacement shall
be necessary to obtain
speeds above the specified trim speed
for the ranges of altitude and rotor rpm
far which certification is sought:

(1) Climb. The stick position curve |

shall have a stable slopg over a speed

range from 1 rce t Fr or 15 mph
whichever is gr Vv to 20 per-
cent of Vr o 15 m whichever is

greater above Vy, but in no case Ereater

i.-than 1.1 Vxg, with:

(i} Critical weight and center of
gravity,

(ii} Maximum continuous power,

(lii) Landing gear retracted, and

(3v) TTim at best rate-of-climb speed
(Vy).
- (2) Cruise.
shall have &
range from 0.7

The stick position curve
le sl e/gver a speed
»£, whichever
is less, to 1.1 V& or 1 1 V . whichever iz
!less, with:
{1y Critical weight and center of
gravity,
(i) Power for level flight at 0.9 V& or
0.9 Vwz, whichever is less.
(iii} Landing gear retracted, and
tiv) Trimmed at 0.9 Vu, or 0.9 Vus,
whichever i5 less.
{3y Autorotation. The, stick positlon
pe through-

i curve shall hav
[ cut the speed r ge for, hlch certifica-
! tion is sought, wit et

1) Critieal welght. and center of
gravity,

(il Power off,

(iii) Landing gear both retracted, it
retractable, and extended, and

(ivy Trim at the speed for minfmum
rate of descent.

14) Hovering. In the case of heli-
copters the stick positlon curve shall
have & stable slobe between the maxi-
mum avpproved rearward speed and a for-
ward speed of 20 mph, with:

(1) Critical wetgh,t and center of
gravity, < 4 ¢ ¢ T

(il7 Power required for hoverlng in
still air,

(iii) Landing gear retracted, and
\r) Trim "for Pov;rmg
GROUND AND WATER HANDLING
CHARACTERISTICS

$7.130 General. The rotoreraft shall
be demonsirated to have satisfactory
ground and water handling c¢haracter-
istics. There shall be no uncontrollable
tendencies in any operating condition
reasonably expected for the type.

§7.131 Ground resonance, There
shall be no uwheentrotimdle tendency for

IBH012 O—5F——2
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the rotorcraft to oscillate when the rotor
is tumlng and the rotorcraft is on the
ground. .7 <7« | \

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

MISCELLANEQUS YLIGHT REQUIREMINTS

§ 7.140 Flutter and vibration., Ail
parts of the rotoreraft shall be demon-
strated to be free from flutter and ex-
cessive vibration under all speed and
power conditions appropriate to the op-
eration of the type of rotorcraft, (See
also §§7.203 (1) and 7.711)

SUBPART C—STRUCTURE
GENERAL

§7.200 Loads. (a) Strength require-
ments of this subpart are specified in
terms of limit and ultimate loads.
Uniess otherwise stated, the specified
loads shal! be considered as )imit loads.
In determining compliance with these
requirements the provisions set forth in
paragraphs (b) through (&) of this sec-
tion shall apply.

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

ic) Unless otherwise provided, the
specified air, ground, and water loads
shall be placed in equilibrium with in-
ertia forces, considering all items of mass
in the rotoreraft.

(d} All ioads shall be distributed in a
manner clpsely approximating or eon-
servatively representing actual condi-
tions,

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

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

(k) At all loads up to limit loads the
deformation shail not be such as to inter-
fere with safe operation of the rotor-
craft,

¢e¢) The structure shall be capable of
supporting ultimate loads without fail-
ure. 1t shall support the load during a
static test for at least 3 seconds, unless
proof of strength Is demonstrated by
dynamie tests simuisting actual condi-
tions of load application.

§7.202 Proof o} structure. (8} Proof
of compliance af the structure with the
strength and deformation requirements
of §7.201 shall be made for all critical
loading conditions.

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

(¢ In all cases certaln portions of the
structure shall be tested as specified in
§7.203.

O T a.

(1

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

(3) Dynamic and endurance tests of
rotors and rotor drives, including con-
trols (see § 7.405).

tb) Control surface and system limit
Joad tests (see §7.323).

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

(d} Flight stress measurements (see
§37.221, 7.250, and 7251, A1 A -

®) Landing gear shoek absorption
tests (see § 7.332).
roynd vigra
natl\l.!

tests to deper-
,;?nrg!.es the
Om,;
] ‘rotorcraﬂ.

ents,
g) Such additional tests as may be
und necessary by the Administrator to
substantiate new and unusual features
of the design.

$ 7.204 Degign limitations. The fol-
lowing values shall be established by the
spplicant for purposes of showing com-
pliance with the ctructural requirements
specified in this subpart:

{a) Maximum and minimum design
weights,

(b) Power-on and power-off main
rotor rpm ranges (see $4 7.103 and 7.713
through 7.714 (b)),

(¢} Maximum faorward speeds for the
power-on and power-off main rotor rpm
ranges established in accordance with
paragraph (b) of this section (see
§ 77131,

(d} Maximum rearward and sideward
flight speeds,

te) Extreme positions of rotorcraft
center of gravity to be used in conjunc-
tisn with the limitations of aragraphs
(b}, (e}, and (d) of this section,

(f) Rotational speed ratios between
the powerplent and ail connected rotat.
ing components, and

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

FLIGHT LOADS

$ 7.210 General. Flight load require-
ments shall be complied with at all

. weights from the design minimum

weight to the design maximum weight,
with any practicable distribution of dis-
posable load within prescribed operating
limitations stated in the Rotoreraft
Flight Manual,ee § 7,745 .

§ 7.211 Flight load jactor. The flight
load factor shall be sssumed to act nor-
ma) to the longitudinal axis of the rotor-
craft, and shall be egual in magnitude
and shall be opposite in direction to the
rotoreraft inertia load factor at the
center of gravity.

§ 7.212 Maneuvering conditions. The
rotareraft structure shall be designed for
& positive maneuvering limit load factor
of 3.5 and a negative maneuvering limit
load factor of 1.0, except that lesser
values shall be allowed if the applicant
shows by analytical study and flight
demonstrations that the probability of
exceeding the values selected is extreme-
ly remote. Where such lescer values of
maneuvering load Tactor are selected,
the values selected shall be appropriate

4



to each design weight condition between
design minimum and design maxzimum
values, In no case shall the limit load
factors be less than 2.0 positive and 0.5
negative. Air loads shall be assumed to
be applied at the center(s> of the rotor
hub(s) and at any auxiliary lifting sur-
face(s} and to act in such directions
with distributions of load among the
rotor(s) and auxiliary lifting surface(s)
as necessary to represenf all critical
maneuvering motions of the rotorcraft
applicable to the particular type, inciud-
ing flight at the maximum design rotor
tip speed ratio under power-on and
power-off conditions.

% 7.213 Gust conditions. The rotor-
eraft structure shall be designed to with-
stand the loading due to vertical and
horizontal gusts of 30 fps in velocity in
conjunction with the eritical rotoreraft
air speeds, Iincluding hovering.

§7214 Yawing conditions. The
rotorcraft shall be designed for loads re-
sulting from conditions specified in this
section. Unbalanced aerodynamic mo-
ments about the center of gravity shall
be reacted in a rational or & conservative
manner considering the principal masses
furnishing the reacting inertia forces.
With the maximum Iain rotor speed and
at a forward speed up to Vws or Ve,
whichever is less, the following maneu-
vers shail be considered:

(a} With the rotorcraft in unacceler-
ated flieht at zero yaw, it shall be
assumed that the cockpit directional
control is suddenly dispiaced to the max-
imum deflection as limited by the control
stops or by maximum pilot effort.

(Y With the directional control de-
" flected as in paragraph (8) of this sec-
tion, it shall he assumed that the rotor-
craft yaws to a resulting sideslip angle.

(¢) With the rotorcrait yawed to the
static sideslip angle corresponding with
the directional control deflection speci-
fled in paragraph {(a) of this section, it
shall be assumed that the directional
contro! is suddenly returned to neutral.

CONTROL SURFACE AND SYSTEM LOADS

§7.220 General. The structure of
all auxtliary rotors (antitorque and con-
trol;, fixed or movable stabijlizing and
control surfaces, and all systems operat-
ing any flight controls shall be designed
to comply with the provisions »f §§ 7.221
through 7.226.

%7221 Aurziliary rotor assemblies.
Auxiliary roter assemblies shall be tested
in accordance with the provisions of
§ 7405 for rotor drives. In addition,
auxiliary rotor assemblies with detach-
able blades shall be substantiateq for
centrifugal loads resulting from the
maximum design rotor rpm. In the case
of auxiliary rotors with highly stressed
meta) components, the vibration stresses
shall be determined in flight, and it shall
be demonstrated that these stresses do
not exceed safe values for continuous
operation.

§17.222 Auriliary rotor atitachment
structure. The attachment structure for
the auxiliary rotors shall he designed to
withstand a limit 1oad equal to the maxi-

E

10

mum loads in the structure occurring
under the flight and landing conditions.

§ 7.223 Tail rotor guerd. When a tall
rotor is provided on a rotoreraft, it shall
not be possible for the tail rotor to con-
tact the landing medium during a normal
landing If a tail rotor guard i3 pro-
vided which will contact the landing
medinm during landings and thus pre-
vent tail rotor contact, suitable design
loads for the guard shall be established,
and the guard and its supporting struc-
ture shall be designed to withstand the
established loads.

§7.224 Stabilizing and control sur-
faces. Stabilizing and control surfaces
shall be designed to withstand the criti-
cal loading Ifrom maneuvers or from
combined maneuver and gust. In nho
case shall the limit load be less than 15
pounds per square foot or a load due to
Cy=0.55 at the maximum design speed.
The load distribution shall slmulate
closely the actual pressure distribution
conditions.

§7.225 Primary control systems; gen-
eral. Longitudinal, lateral, vertical (col-
lective pitch), and directional control
systems shall be designed to the mini-
mum requirements set forth io para-
graphs (a) and (b) of this section.

(a) Manually operated control sys-
tems, including their supporting struc-
ture, shall be designed to withstand the
loads resulting from the limit pilot-ap-
plied forces as set forth in subpara-
graphs (1) through (3) of this para-
graph, or the maximum ioads which can
be obtained in normal operation of the
rotorcraft, including any single power
boost system failure (see § 7.328), which-
ever s greater. ‘Where it can be shown
that the system design or the normal
gperating loads are such that a portion
of the system ¢annot react the specifled
pilot-applied forces of subparagraphs
(1) through ¢3) of this paragraph, that
portion of the system shall be designed
to withstand the maximum loads which

can be obtained in norrnal operation of |

the rotorcraft, txeept thel design oads
less than thogasesulting fpfm 0.60 of the
specified pilot-}«fxmféd s shall not be
employed, . _ i
(1} Foot-type controls-—lao pounds.
(2) Stick-type controls—100 pounds
fore and aft—67 pounds laterally.

i3) Wheel-type controls=—100 pounds
fore and aft—53D inch-pounds couble at
the rim of the control wheel (where D
is wheel diameter, inches).

(b} The reaction to the applied loads
shall be provided as follows:

(1) By the control stops only,

(2} By the control locks only,

(3) By the irreversible mechanism
only (with the irreversible mechanism
locked and with the contro]l surface in
all eritical positions for the affected por-
tions of the system within its limit of
motiony,

(4) By the attachment of the control
system to the rotor blade pitch control
horn only (with the control in all criti-
cal positions for the affected portions of
the system within the limits of its mo-
tion), and

(5) By the attachment of the control
system to the control surface horn (with

the control in all critical positions for
the affected portions of the system with-
in the limits of its motion) .,

§7.228 Dual primaery fight control
systermns, (a) When dual controls are
provided, the system shall be designed
for the pilots operating in opposition,
using individual pilot loads equal to 75
percent of those obtained in sccordance
with § 7.225.

(b) The control system shall be de-
signed for the pilots acting in conjunc-
tion using individual pilot loads equal to
75 percent of those obtained in accord-
ance with § 7.225.

' LANDING LOADS

§ 7.230 General—{(a) Loads and equi-
Hbrium. The limit loads obtained in
the landing conditions shall be consid-
ered as external loads which would occur
in a rotorcraft structure if it were acting
as a rigid body. In each of the condi-
tions the external lcads shall be placed
tn equillbrium with the linear and angu-
lar inertia loads in a rational or conserv-
ative manner. In applying the specifted
conditions the provisions of paragraphs
(k) through (e) of this section shall be
complied with.

(b} Center of gravity positions. The
critical center of gravity positions within
the certification limits shall be selected
so that the maximum desigh loads in
each of the ianding gear elements sre
obtained.

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

(d)y Load factor. The structure shall
be degigned for a limit load factor se-
Jected by the applicant, of not less than
the value of the limit inertia load factor
substantiated in mccordance with the
provisions of § 7.332, except in conditions
in which other values of load Zactors
are prescribed.

{e) Landing gear position, 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 bprescribed.

(f) Landing gear arrangement. The
provistons of §§ 7.231 through 7.238 shall
be applicable to landing gear arrange-
ments where two wheels are located aft
and one or more Wheels are located for-
wald of the center of gravity.

$7.231 Level landing conditions. (a)
Under loading conditions prescribed in
paragraphs (b) and (g¢) 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 contaciing the
ground with the forward wheel(s) being
iust clear of the ground.

(b) The following two level landing
loading conditions shall be considered.



Where the forward portion of the land-
ing gear has iwo wheels, the total load
applied to the forward wheels shall be
divided between the two wheels in a
40 : 86 proportion.

(1) Vertical loads shall be applied in
accordance with the provisions of
§ 7.230.

(2} The vertical loads specified in sub-
paragreph (1) of this paragraph shall
be combined with a drag load at each
wheel. The drag loads shall not bhe less
than 25 percent of the respective vertical
loads. For the attitude prescribed in
paragraph (a) (1) of this secticn the
resulting pitching moment shall he as-
sumed resisted by the forward gesr,
while for the attitude preseribed in
paragraph (a) (2) of this section the
resulting pitching moment shall be as-
sumed resisted by angular jnertia forces.

(¢) Drag components simulating the
forces required to accelerate the wheel
rolling assembly up to the sbecified
ground speed shall be combined with the
vertical reactions existing at the instant
of peak drag loads. The ground speed
for determination of the spin-up loads
shall be assumed egual to 75 percent of
the optimum forward flight speed for
minimurn rate of descent in autorotative
flight. The vertical loads under this
loading condition shall be in accordance
with the provisions of $7.230 @), It
shall be acceptable to apply this condl-
tion only to the janding gear and the
attaching structure.

§7.232 Nose-yp Ilanding condition.
The rotorcraft shall be assumed in the
maximum nose-up attitude permitting
clearance of the ground by all parts of
the rotorcraft. The ground loads shall
be applied perpendicularly to the ground.

£17.233 One-wheel landing condition.
The rotorcraft shall be assumed in the
level attitude to contact the ground on
one of the wheels located att 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 § 7.231 _

(b) {1). The unbalanced external loads
shall be reacted by the inertia of the
rotoreraft.

£7.234 Lateral-drift landing condi-
tion. (a) The rotorcraft shall be as-
sumed in the level landing attitude, Bide
loads shall be combined with one-half
the maximum ground reactions ohtained
in the level landing conditions of § 7.231
(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 parsgraphs (b} and (¢) of
this section shall be considered.

(b) Only the wheels aft of the center
of gravity shall be assumed to contact
the ground. Side loads equsal to 0.8 of
the vertica] reaction acting inward (on
one side) and 0.8 of the vertical reac-
tion acting cutward (on the other side)
shall be combined with the vertical loads
specified in paragraph (a) of this section,

(¢} The forward and aft wheels shalj
be assumed to contact the ground simul-
taneously. Side loads on the wheels aft
of the center of gravity shall be applied
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in accordance with paragraph (b) of this
pection. A side load at the forward gear
equal to 0.8 of the vertical reaction shall
he combined with the vertical load speei-
fied In paragraph (a) of this section.

§7.235 Brake roll conditions. The
rotoreraft attitudes shall be assumed to
be the same as those prescribed for the
level fanding conditions in § 7.231 (1),
with the shock absorbers deflected to
their statie position. ) vertical ,

load shall be based upoy #odWactor of |

. SAdrag Joad equal to the vertical
load multiplied by a coefficient of frie-
tion of 0.8 shall be applied at the ground
contact point of each wheel equipped
with brakes, except that the drag load
need not exceed the maximum valne
based on limiting brake torque.

§17.238 Taxiing condition, The ro-
torcraft and its landing gear shall be
designed for loads which occur when the
rotorcraft is taxied over the roughest
ground which it is reasonable to expect
tn normal operation.

§7.240 Ski landing conditions. The
structure of a retorcraft 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 ver-
tical lpad of Pn ant’ & horizontal load of
Pn/4 shall be applied simultaneously at
the pedestal bearings, P being the maxi-
mum static weight on each ski when the
rotorcraft 18 Joaded to the maximum
degign weight, The limit load factor n
shall he determined in accordance with
§ 7230 (d).

i2) A vertica] load equal to 133 P
shall be applied at the pedestal bearings.

(For P see subparagraph (1) of this
paragraph.}
(b) Sideyload condition. A side load

of 0.35 Pn shall be applied in & horizontal
piane perpendicular to the center line of
the rotorcraft at the pedestal bearingf.
(For P and n see paragraph (a8) (1) of
this section.) : )

(¢) Torquedoad condition. A torque
load equal to 1.33 P ft.-lb.y shall be
applied to the ski about the vertical axis
through the center line of the pedestal
bearings. (For P see paragraph (a) (1)
of this section.} ,

§ 7.245 Float landing conditions. The
structure of a rotoreraft equipped with
floats shall be desigmed in compliance
with the loading conditions set forth in
paragraphs (&) and (b) of this section:

ta) Up load conditions. (1) With the
rotorcraft 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-
toreraft. The limit load factor shall be
determined in accordance with § 7.230
(d) or shall be assumed to be the same
as the load factor determined for the
ground type landing gear.

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

(b} Side load condition. 'The vertical
load in this condition equal to 0.75 the
vertical load prescribed in paragraph (a)

(1) of this section, divided equally be-
tween the floats, shall be applied to-
gether with a side component. The
total side component shall be equal to
0.25 the total vertical load in this condi-
tion and shall be applied to one float
°m% vt adderl 7=
S AIN COMPONENT REQUIREMENTS

§ 1.250 Main rotor siructure. The re-
quirements of paragraphs {(a) through
(g) of this section shall apply to the
main rotor assemblies including hubs
ang blades.

(a) The hubs, blades, blade attach-
ments, and blade controls which are sub-
ject to alternating stresses shall be de-
signed to withstand the repeated load-
ing conditions likely to oceur within the
established service llfe for such parts.
The stresses of critical parts shall be
determined in flight in all attitudes ap-
propriate to the type of rotorcraft
throughout the ranges of limitations
prescribed in § 7.204. The service life
of such parts shall be established by the
applicant on the basis of fatigue tests
or other methods found acceptable to
the Administrator.

(b} The main rotor structure shall be
designed to withstand the critical flight
Iogds prescribed in  §§ 7.210 through
7.214.

(e} The malin rotor structure shall be
designed to withstand the limit loads
prescribed in §§ 7.210 through 7.214
under conditions of autorotation neces-
sary for normsl operation

(d) The rotor blades, hubs, and flap-
ping hinges shall be designed to with-
stand a loading condition simulating the
force of the blade impact against its stop
during operation on the ground.

(e) The rotor assembly shall be de-
signed to withstand loadings simulating
other eritical conditions which might be
encountered in normal operation.

(f) The rotor assembly shall be de-
signed to withstand, at all rotational
speeds, fncluding zero, the maximum
torque likely to be transmitted thereto
by the rotor drive in both directions. If
a torque limiting device is provided in
the transmission system, the design Ilimit
torque need not be greater than the
torque defilned by the limiting device,
except that in no case shall the design
limit torque be less than the limit torque
specified in § 7.251 (¢). The design
torque shall be distributed to the rotct
blades in a rational manner.

(g) The rotor assembly shall be de-
signed to withstand the maximum torque
likely to be transmitted thereto from
sudden applications of the rotor brake
if provided. The design torque shall be
gqually distributed among the rotor

lades.

$7.251 Fuselage and rotor opylon
structure. The requirements of para-
graphs (a) through (e) of this section
shall apply to the fuselage and rotor
prlon structure,

(a) The structure shall be desigried
to withstand the critical loads prescribed
in % 7.210 through 7.214. The balancing
alr loads and inertia loads occurring
under the accelerated flight conditions
as well as the thrust from auxiliary



rotors and the torque reaction of the
rotor drive systems shall be considered.

(b) The structure shall be designed to
withstand the applicable ground loads
prescribed in §§ 7.230 through 7.245.

(o) The engine mount and adjacent
fuselage structure shall be designed to
withstand loads occurring in the rotor-
craft under the accelerated Aight and
landing conditions, including the effects
of engine torque loads. In the case of
engines having 5 or more cylinders, the
limit torque shall be ohtained by multi-
plying the mean torque as defined by the
power conditions in §7.1 (g) (3) by a
factor of 1.33. For 4-, 3, and 2-cylinder
engines, the factors shall be 2, 3, and 4,
respectively. When s g£as turbine power-
plant is used, the limit torque shall be
abtained by multiplying the mean torque
for maximum centinuous power by s
factor of 1.25.

(d) The structure shall be designed to
withstand the loads prescribed in § 7.250
{d) and (g).

(e) Those parts of the basic structure
which are directiy subjected to alternat-
ing stresses and the spudden fallure of
which would threaten the structural in-
tegrity of the rotorcraft shall be designed
to withstand the repeated loading condi-
tions likely to occur within the estab-
lished service life for such parts. The
stresses of critical parts shall be deter-
mined in flight in all attitudes appropri-
ate to the type of rotoreraft throughout
the ranges of limitations prescribed in
§7.204, The service life of such parts
shall be established by the applicant on
the basis of fatigue tests or other meth-
ods found acceptable to the Administra-
tor.

§7.252  Auxiliary lifting surfaces.
The requirements of paragraphs (&’
through (c) of this section shall apply to
the auxiliary lifting surfaces.

(a) The structure shall be designed to
withstand the critical flight loads pre-
scribed in §§ 7.210 through 7.214.

(b)Y The structure shall be desighed
to withstand the applicable ground loads
of 84 7.230 thraugh 7.245.

() The structure shall be designed to
withstand losdings simulating other
critical conditions which might be en-
countered in norinal operations,

EMERGENCY LANDING CONDITTONS

£ 7.260 General. The requirements
of paragraphs (a) through (¢ of this
gection 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.

(a) The structure shall be designed to
give every reasonahle probability that
all of the occupants, if they make proper
use of the seats, belts, and other provi-
sions made in the design (see § 7.355),
will escape serigus Injury in the event of
& minor crash landing (with wheels up
if the rotorcraft is equipped with retract-
able landing gear) in which the occu-
pants experience the following uiltimate
inertis forces relative to the surrounding
structure;

(1) Upward 1.5¢ (downward 4.0g).

{2) Forward 4.0g.
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(3) Bideward 2.0g. .

{b) The use of & lesser value of the
downward inertia force specified in para-
graph (a) of this section shall be ac-
ceptable If it {3 shown that the
rotoreraft structure can absorb the land-
ing loads corresponding with the design
maximum weight apd an ultimate
descent velocity of 5 fps without exceed-
ing the value chosen.

(¢} The Inertia forces specified In
paragraph (a) of thiz section shall be
applied to all items of mass which would
be apt to injure the passengers or crew
if such items became looce in the event of
a minor crash landing, and the support-
ing structure shall be designed to re-
strain these ftems.

§7.281 Fuel tank protection. When
fuel tanks are located within the fuse-
lage and below the passenger fNoor level
in an area where there is a likelihood of
tank rupture from ground impact in the
emergency landing condition (see
§ 7.260), the fuselage structure in the
area of such fuel tanks shall be designed
to resist the crash impact and protect
the fuel tanks from rupture.

Norz: Puselage Xkeels whose design and
structural strength are such as 1o resist crasah
impacts sssoclated with the emergency land-
Ing conditions of 1 7.260 without extreme dis-
tortion which might tend to rupture the fuel
tank may be considered to comply with the
requirements Of this section,

SUBFART D—OESIGM AND CONSTRUCTION
GENERAL

§ 7.300 Scope. The rotorcraft shall
not incorporate design features or detalls
which experience has shown to be haz-
ardous or unreliable. The suitability of
all questionable design details or parts
shall be established by tests.

§7.301 Materigls. The suitability
and durahility of all mater{als usedi iy the
rotorcraft structurs shall be established
on the basis of experience or tests and
shall conform to approved specifications
which wiil insure their having the
strength and other properties assumed in
the design data.

£17.302 Fabrication methods. The
methods of fabrication employed in con-
structing the rotorcraft structure shall
be such as to produce a consistentily
sound structure. Whenh a fabrication
process such as gluing, spot welding, or
heat treating requires close controi to at-
tain this objective, the process shall be
performed in accordance with the ap-
proved process specification.

§7303 Standard 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-lacking nuts
shall not be used on bolts which are sub-
ject to rotation in operation.

$7.304 Protection. (a) All members
of the structure shall be suitably pro-
tected againsat deterioration or loss of
strength in service due to weathering,
corrosion, abrasion, or other causes.

(b) Provision for ventilation and
drainage of all parts of the structure

shall be made where necessary for pro-
tection. .

(¢) In rotcreraft equipped with floats,
special precautions shall be taken
against corrosion from salt water, par-
ticularly where parts made from differ-
ent metals are in close proximity.

§ 7.306 Imapection provisions. Means
shall be provided to permit the close
examination of those parts of the rotor-
craft which require periodic inspection,
adjustment for proper alignment and
functioning, and lubrication of moving
parts.

§7.308 Material sirength properties
and desipn values. (a) Material
strength properties shall be based on a
sufficient number of tests of material
conforming to specifications to establsh
design values on & statistical basis.

{(b) The design values shall be so
chosen that the probability of any struc-
ture being understrength because of
material variations is extremely remote.

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

NoTx: ANC--8, "Btrength of Metal Alrcraft
Elements,” ANC~18, "Design of Wood Air-
craft Structures,'' aod ANC~23, “SBandwich
Consatruction for Alrcraft,' are published by
the Bubcommittee on Air Force-Navy-Cieil
Afrcraft Deslgn® Criteria, and may be ob~
tained from the Superintendent of Docu-
ments, Government Printing Office, Waah-
ington 25, D. C.

(d) The strength, detajl design, and
fabrication of the structure shall be such
as to minimize the probability of dis-
astrous fatigue failure.

Norz, Polnts of stress concentration are
one of the main sources of fatigue failure.

$7.307 Special factors—(a) General.
Where there is uncertainty concerning
the actual strength of & particular part
of the structure, or where the strength
ts likely to deteriorate in service prior
to normal replacement of the part, or
where the strength is subject to appreci-
able variability due to uncertainties in
manufacturing processes and inspection
methods, the factor of safety prescribed
in § 7.200 ¢b) shail be multiplied by a
special factor of & value such as to make
the probability of the part being under-
strength from these causes extremely re-
mote. The special factors set forth in
paragraphs (b)) through (d) of this sec-
tion shall be acceptable for this purpose.

(b) Casting factors. (1) Where only
visual inspection of B casting is to be
employed, the casting factor shall be 2.0,
except that it need not exceed 1.25 with
respect to bearing stresses.

(2) It shall be acceptable to reduce
the factor of 2.0 specified in subpara-
graph (1) of this paragraph to a value
of 1.26 if such a reduction is substanti-
ated by testing at least three sample
castings and if the sample castings as
well as all production castings are visu-
ally and radiographically inspected in
accordance with an approved inspection
specificationn. During these tests the
samples shall withstand the ultimate
load multiplied by the factor of 1.25 and
in addition shall comply with the corre-
sponding Hmit lcad multiplied by a fac-
tor of 1.15.



(3) Casting factors other than those
contained in subparagraphs (1) and (2)
of this paragraph shall be acceptable if
they are found t¢ be appropriately re-
lated to tests and to inspection proce-
dures,

{4) A casting factor need not be em-
ploved with respect to the bearing sur-
face of a part if the bearing factor used
(see paragraph (c) of this section) is of
greater magnitude than the casting fac-
tor.

(¢) Bearing factors. (1) Bearing fac-
tors of sufficient magnitude shall be used
to provide for the effects of normal rela-
tive motion between parts and in joints
with clearance (free fit) which are sub-
ject to pounding or vibration.

(2) A bearing factor need not be em-
ployed on & part if ancther special factor
preseribed in this section is of greater
magnitude than the bearing factor.

(d) Fitting factors. (1) A fitting fac-
tor of ai lesst 1.15 shall be used on a}}
fittings the strength of which is not
proven by limit and ultimate load tests
in whieh the actual stress conditions are
simulated in the fitting and the sur-
rounding structure. This factor shall
apply to all portions of the fitting, the
means of attachment, and the bearing
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 fitting 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.,
continuous jeints in metal plating,
welded joints, and scarf joints in wood.

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

MAIN ROTOR

$7.310 Main rotor blgdes; pressure
venting and drainage. Internal pressure
venting of the main rotor blades shall
be provided. Drain holes shall be pro-
vided and, in addition, the blades shali
be designed to preclude the possibility of
water becoming trapped in any section of
the blade.

§7.311 Stops. The rotor blades shall
be provided with stops, as required for
the particular design, to limit the travel
of the blades about their various hinges.
Provision shall be made to keep the
blades from hitting the droop stops ex-
cept during the starting and stopping ot
the rotor.

§7.312 Rotor arnd blade balance. Ro-
tors and blades shall be mass-balanced
to the degree necessary to prevent ex-
cessive vibrations and to safeguard
against flutter at all speeds up to the
maximum forward speed.

§ 7.313 Rotior bade clearance. Clear-
ance shall be provided between the main
rotor and all other parts of the rotor-
craft to prevent the blades from striking
any part of the rotoreraft during any
operating condition.
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CONTROL BY

§7.320 General. All
control systems shall o
smoothness, and pos:
ate to their function.
and 7.353.) -

57321 Control system siops, (&
All econtrol systems shall be provided
with stops which positively limit the
range of motion of the pilot’s controls.

(b) Control system stops shall be so
located In the system that wear, slack-
ness, or iake-up agjustmentis will not
affect appreciably the range of travel,

(¢) Controi system stops shall be
capable of withstanding the loads cor-
responding with the design conditions
for the control system. e

$7322 Control ideks. 1f a device is
provided for lockﬂig the control system
while the rotorcraft is an the ground or
water, the provisions of paragraphs
(a) and (b} of this section shall apply.

ta) The device shall either automati-
cally disengage when the pilot operates
the conirols in a8 normal manner, or it
shall limit the operation of the rotor-
ecraft in such a manner that the pilot
receives unmistakable warning while on
the ground prior to take-off,

(b) Means shall he provided to pre-
clude the possibility of the lock becom-
ing engaged durihg flight.

£ 7323 Static tests. Tests shall be
conducted on control systems to show
compliance with limit load requirements
in accordance with the provisions of
paragraphs (a) through (¢} of this
section,

g} The direction of the test loads
shall be such as to produce the most
severe Joading in the control system.

(h) The tests shall include all fittings,
pulleys, and brackets used in attaching
the control system to the main structure.

(¢} Analyses or individual Ioad tests
shall be conducted to demonstrate com-
piiance with the special factor require-
ments for control system joints subjected
to anguiar motion. (See §%7.307 and
T.325.)

$ 7.324 Operation tests. An operation
test shall be conducted for each control
system by operating the controls from
the pilot compartment with the entire
system loaded to correspond with loads
specified Tor the control system, In this
test there shall be no jamming, excessive
friction, or excessive defiection.

§ 7328 Conirol system details; gen-
eral. All details of control systems shall
be designed and installed to prevent
jamming, chafing, and interference from
cargo, passengers, and loose objects.
Precautionary mesans shail be provided
in the cockpit to prevent the entry o!
foreign objects into places where they
would jam the control systems. Provi-
sions shall be made to prevent the slap-
ping of cables or tubes against other
parts of the rotorcraft. The following
detailed requirements shall be applicable
with respect to cable systems and joints:

ta) Cable systems. (1) Cables, cable
fittings, turnbuckles, splices, and pulleys
shall be of an accepiable type.

eness appropri-
See also §} 7.350

[

(2) The design of cable systems shall
preclude any hazardous change in cable
tension throughout the range of travel
under operating conditions and temper-
ature variations.

(3) Cables smaller than % inch diam-
eter shall not be used in the primary
control system.

(4) Pulley types angd sizes shall cor-
respond to the cables with which they
atre used. The puliey-cable combindtions
and strength values specified in ANC-5
shall be used unless shown to be inap-
plicable for a particular installation.

(51 All pulleys shall be provided with
closely fitted guards to prevent the
cables being displaced or fouled.

(8} Pulleys shall lie in the plane pass-~
ing through the cable within such limits

~ that the cable does not rub against the

pulley lange.

(T} Puairleads shall be s¢ installed that
they do not cause a change in cable direc~
tion of more than 3°.

(8} Clevis pins (excluding those not
subject to load or motion) retained only
by cotter pins shall not be used in the
control system.

(® Turnbuckles attached to paris
having angular motion shall be installed
to prevent positively any binding
throughout the range of travel.

(16) Provision for visual inspection
shall be made at all fairleads, pulleys,
terminals, amd turnbuckles.

(b} Joints. (1) Control system joints
subjected to angular motion in push-pull
systems, excepting ball and roiler bear-
ing systems, shall incorporate a special
factor of not less than 3.33 with respect
to the ultimate bearing strength of the
softest material used as a bearing.

(2) Itshali be acceptable to reduce the
factor specified in subparagraph (1) of
this paragraph to a value of 2.0 for joints
in cable control systems.

(3) The menufscturer’s static, non-
Brineli rating of ball and rolier bearings
shall not be exceeded.

$ 7.328 Spring devices. The reliabil-
ity of any spring device used in the con-
trol system shall be established by tests
simulating service conditions, unless it
ts demonstrated that failure of the spring
will not cause flutter or unsafe flight
characteristics.

§ 7.327 Autorotative control mechd-
aism. The main rotor blade pitch con-
trol mechanism shall be arranged to
permit rapid entry into autorotative
flight in the event of power failure.

§7.328 Power boost systems. If the
rotorcraft uipped with power boost
controls, sngn of ntrol system
shall be su craft can be
flown and anded ely in the event of
any singke failure in the power boost

system. e

LANDING GEAR

$17.330 Genergl. The requirements of
§% 7.331 through 7.338 shall apply to the
complete landing gear.

£7.331 Shock absorbers. (a) The
shock absorbing elements for the main.
nose, and rear whee] units shali be sub-
stantiated by the tests specified in
§ 7.332.



(b) The shock absorbing ability of the
landing gear in taxying shall be demon-
strated by taxying tests (see §7.336).

§ 7.332 Shock abstorption tests. Drop
tests shall be copducted in accordance
with paragraphs (a) and (b) of this see-
tion to substantiate the landing lmit
inertia load factor (see § 7.230 (d)) and
to demonstrate the reserve energy ab-
sorption capacity of the landing gear.
The drop tests shall be conducted with
the complete rotorcraft or con units con-
sisting of wheel, tire, and shock absorber
in their proper relation.

1a} Limit drop test. The drop height
in the limit drop test shall be 13 inches
measured from the lowest point of the
landing gear to the ground. A lesser
drop height shall be permissible if it re-
sults in a drop test contact velocity found
by the Administrator to be equal to the
greatest probable sinking speed of the
rotorcraft at ground contact, in power-off
landings likely to be made in normal op-
eration of the rotorcraft. In no csse
shall the drop height be less than 8§
inches. If rotor lift is considered {see
§ T.23G (¢1), it shall be introduced in the
drop test by the use of appropriate en-
ergy absorbing devices or, by the use of
an effective mass. L 4 lir,

NoTE: In lieu of more ratlonal computa- ,
cions, the following mey be empicyed when
use is made of an effective MAss:
h+(l-ud)

WesW( —y3d

where:

W, = the sffective welght to be used In the
drop test (pounda).

W= Wy for main gear units (poundsj,
equal to the static reaction on the
particular unit with the ratorcraft
in the most critical attitude; a ra-
tional method may be used in com-
puting the maln gear static reac-
tion, taking into consideration the
distance between the direction of
the raln wheel reaction and the
alrcraft center of gravity,

W= Wy for nose wheel unite (pounds).
equal to the vertical component of
the ground reaction which would
exist at the nose wheel, assuming
the mass of the rotorcraft acting at
the center of gravity and zxerting
4 force of 1.0g downward and 0.259
forward.

A =specified free drop height {inthes).

L=ratlo 0f assumed rotor lift to the
rotoreraft weight.

d= deflection under impact of the tire
(8t the approved (nflation pressure)
plus the vertical component of the
axle travel relative ta the drop
mass (inches).

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

NoOTE: The effect of rotor 11ft may be con-
sidered in a manner similar to that pre-
scribed in paragraph (a) of this section.

ok
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$7.333 Limit logd facltor deiermina-
tion. In determining the rotorcraft in-
ertia loaq factor “n” from the free drop
tests specified in § 7.332, the following
formula shall be used:
W, .
ﬂ:“f‘fy + L,
where:
fiy=load factor duriag imipact developed
oh the mass used in the drop tests
(f. e., the acceleration dv/dt tn g's
recorded in the drop teata plus 1.0).

(See § 7.337 (a] for expianation of
W, W.and L.}

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

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

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

(c) Emergency operation. When
other than manual power for the oper-
ation of the landing gear is employed,
emergency Immeans for extending the
landing gear shall be provided, so that
the Ianding gear can be extended in the
event of any reasonably probable failure
in the normal retraction system.

saga-the emergeney system shall provide™
for the failure of any single source of |

hydraulie, electric, or equivalent energy
supply. ;

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

(e} Pogition indicator. When a re-
tractable Ianding gear is used, means
shall be provided for indicating to the
pilot when the gear is secured in the
extended and in the retracted positions.

(fy Control. The location and opera-
tion of the landing gear retraction con-
trol shall be according to the provisions
of §7.353.

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

$ 7.338 Brakes. A braking device shall
be installted, controllable by the pilot

an . A 1l
/d-!:“-"-(;n. N
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and usable during power-off landings,
which is adequate to insure:

(a) Counteraction of any normsl un-
balsnced torque when starting or stop-
ping the rotor.

(b} Holding the rotorcraft parked on
a 10° slope on & dry, smooth pavement.

§7.337 Tires. (a) Landing gear tires
shall be of a proper fit on the rim of the
wheel, and thelr approved rating shail
be such that it 15 not exceeded under the
following couditions:

{1) Rotorcraft weight equzl to the
maximum design weight.

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

13) Load on nose wheel tires ({o be

» compared with the dynamic rating es-
tablished for such tiresy equal to the
reaction obtained at the nose wheel as-
suming the mass of the rotorcraflt con-
centrated at the most critical center of
gravity and exerting a force of 1.0
downward and 0.25g forward, the reac-
tions being distributed to the nose and
main wheels by the principies of statics
with the drag reaction at the ground ap-
plied only at those wheels which have
brakes.

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

(b) A stabifizing means shall be pro-
vided to msintain the ski in an appro-
priate position during fight and shall
have sufficient strength to withstand the
maximum aerodynamic and inertia loads
to which the ski is subjected.

FLOATS

§ 1.340 Buyovancy (main floalsy. (&)
Main floats shall have s buoyancy in ex-
cess of that required to support the
maximum weight of the rotorcraft in
fresh water as follows:

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

(2) 80 percent in the case of multiple
floats,

(b} Main foats shall contain at least
5 watertlght compartments of approxi-
mately equal volume,

£ 7.341 Float sirength. Floats shall
be designed for the conditions set forth in
paragraphs (a) and (b) of this section:

(8) Bag type floats. Bag type floats
shall withstand the maximum pressure
differential which might be developed at
the maximum altitude for which certifi-
cation with floats is sought. In addition,
the floats shall withstand the vertical
loads prescribed by §7.245 (a) dis-
tributed along the length of the bazg
over three-quarters of the projected bag
ares.
ib) Rigid Afloats. Rigid type floats
shall withstand the vertical, horizantal,
and side loads prescribed in § 7.245. An
appropriate load distribution under
critical conditions shall be used,

PERSONNEL AND CARGO ACCOMMODATIONS

§ 7350 Pilot compartment; general.
{8} The arrangement of the piiot com-
partment and its appurtenances shall
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provide safety and assurance that the
pilot will be able to perform all of his
duties and operate the controls in the
correct manner without unreasonable
concentration and fatigue.

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

(¢ The pilot compartment shall be
constructed to prevent leakage likely to
be distracting to the erew or harmful to
the structure when flying in rain or snow.

(d) Vibration and noise character-
istics of cockpit appurtenances shall not
interfere with the safe operation of the
rotoreraft.

{e} A pagsagewny- between the pilot
compartment and the passenger com-
partment shall be provided. Suitable
means shall be provided to prevent pas-
sengers from entering the pilot compart-
ment without permission.

§ 7.351 Pilot compartment pision—(a)
Nonprecipitation conditions. (1) The
pilot compartment shall be arranged to
afford the pilot(s) a sufficientiy exten-
sive, clear, and undistorted view for the
safe operation of the rotoreraft.

(2} It shall be demonstrated during
the day and, where appropriate, during
the night by flight tests that the pilot
compartment is free of glare and refiec-
tion which would tend to interfere with
the pilots’ vision.

(b) Precipitation conditions, (1}
Means shall be provided so that the
piloti(s) is afforded a sufficiently exten-
sive view to permit safe operation under
the following conditions:

(1> In heavy rain at forward speeds
up to Ve and

(i}) In the most severe icing condi-
tion in which operation of the rotorcraft
is approved,

(2) In addition to the means provided
in subparagraph (1) of this paragraph,
the pilot shall be provided with & window
which is openable under the conditions
prescribed in subparagraph (1) of this
paragraph ang which provides the view
prescribed in that subparagraph.

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

§7.358 Controls. (a) All cockpit con-
trols shall be located to provide conven-
tence in operation and in 8 manner tend-
ing to prevent confusion and inadvertent
operation. (See also § 7.737)

(br The controls shall be so located
and arranged with respect to the pllots
seats that there exists full and unre-
stricted movement of each control with-
out interference from either the cockpit
structure or the pilots’ clothing when
seated. This shall be demonstrated for
individuals ranging from 5 2" to 6 ¢
in height.

$7.35¢ Doors. (a) Closed cabins
shall be provided with st least one ade-
quate and easily accessible external
door.

b)Y No passenger door shall be so lo-
cated with respect to the rotor dises as
to endanger persons using the door when
appropriate operating instructions are
employed.
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{¢) Means shall be provided for lock-
ing crew and external passenger doors
and for safeguarding against their open-
ing in Aight either inadvertently by per-
sons or as a result of mechanical failure.
It shall be possible to open external
doors from either the inside or the out-
side of the cabin while the rotorcraft is
on the ground. The means of opening
shall be simple and obvious and shall be
so arranged and marked that it can be
readily iocated and operated.

(@) Reasonable provisions shall be
made to prevent the jamming of any ex-
ternal door as a result of fuselage de-
formation in a minor crash.

(e) Means shall be provided for a
direct visual inspection of the locking
mechanism by crew members to ascer-
tain whether all external doors, includ-
ing passenger, crew, service, and cargo
doors mre fully locked. In addition,
visual means shall be provided to signal
to appropriate crew members that all
normally used external doors are closed
and in the fully locked position,

tf} For outwardly opening external
doors usable by persons for entrance or
egress, an auxiliary safety latching de-
vice shall be provided which will prevent
the door from coming open in the event
of difficulties with the primary latching
mechanism. If the door will not meet
the requirements of paragraph (¢} of
this section with the auxiliary safetly
latching device in place, then suitable
operating procedures shall be established
to insure that the device shall not be in
place during take-off or landing.

§7.355 Segts and safety belts—ia)
General. At all stations designated as
occupiable during teke-ofl and landing,
the seats, belts, harnesses (if used) and
adjacent parts of the rotorcraft shall be
such that & person making proper use of
these facilities will not suffer serious in-
jury in the emergency landing condi-
tions as a result of inertia forces specified
tn § 7.260. Seats shall be of an approved
type (see also § 7.643 concerning safety
belts),

(b) Arrangement. (1) Passengers and
crew shall be afforded protection from
head injuries by one of the following
means:

(i» Safety belt and shoulder harness
which will prevent the head from con-
tacting any injurious object;

(if) Safety beit and the elimination of
all injurious objects within striking
radius of the head; or

(iii’ Safety belt and a cushioned rest
which will support the arms, shoulders,
head, and spine,

(2} For arrangements which do not
provide a firm handhold on seal backs,
hand grips or rails shall be provided
along aisles to enable passengers or crew
members to steady themselves while
using the aisies in moderately rough air.

(31 All projecting objects which would
cause injury to persons seated or moving
about the rotorcraft in normal flight
shall be padded.

(¢} Strength. Al seats and their sup-
porting structure shall be designed for
an occupant weight of 170 pounds with
due account taken of the maximum load
factors, inertia forces, and reactions be-

tween occupant, seat, and safety belt or
harness corresponding with all relevant
flight and ground load conditions, in-
cluding the emergency landing condi-
tions prescribed in § 7.280. In addition,
the following shall apply:

(1) Pilot seats shall be designed for
the reactions resulting from the appli-
cation of pllot forces to the Right controls
as prescribed in § 7.225.

(2) In determining the strength of the
seat attachrments to the structure and
the safety belt or shoulder harness (if
installed) attachments to the seat or
structure, the inertia lorces specified in
§ 7.260 (a) shall be multiplied by a factor
of 1.33.

§7.358 Cargo and baggage compart-
ments, {(See also § 7.382.) (a) Each
cargo and bYaggage compartment shall
be designed for the placarded maximum
welght of contents and the critica) Joad
distributions at the appropriate maxi-
mum load factors corresponding with all
specified flight and ground load condi-
tions, excluding the emergency landing
conditions of § 7.260.

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

(¢} Provision shall be made to protect
the passengerg and crew from injury by
the contents of any compartment when
the ultimate inertia force acting lorward
is 4g.

$ 17357 Emergency evacuation.
Crew and passenger areas shall be pro-
vided with emergency evacuation means
to permit rapid egress in the event of
erash landings, whether with the land-
ing gear extended or retracted, taking
into account the possibility of the rotor-
craft heing on flre. Passenger entrance,
crew, and service doors shall be con-
sidered as emergency exits if they meet
the applicable requirements of this sec-
tion.

(a) Flight crew emergency erits
Filght crew emergency exits shall be lo-
cated in the flight crew area on both
sides of the rotoreraft or as a top hatch
to provide for rapid evacuation. Such
exits shall not be required on small ro-
torcraft where the Administrator finds
that the proximity of passenger etner-
gency exits to the flight crew area ren-
ders them convenient and readily acces-
sible to the flight crew.

(b) Passenger emergency erits; type
and location, The types of exits and
their location shall be as follows:

(1) Typel. A rectangular opening of
not less than 24 inches wide by 48 inches
high, with corner radil not greater than
4 inches, located in the passenger ares
in the side of the fuselage at floor level
and as far away as practicable from
areas which might become potential fire
hazards after a crash.

(2) Type II. Same ax Type I (sub-
paragraph (1) of this paragraph) except
that the opening is not less than 20
inches wide hy 44 Inches high.

{3) Type II. A rectangular opening
of not less than 20 inches wide by 386
inches high, with corner radii not greater
than 4 inches, located in the passenger



area in the side o! the fuselage and as
far away as practicable from areas which
might become potential fire hazards
after a crash.

(4) Type IV. A rectangular opening
of not lesa than 19 inches wide by 28
tnches high, with corner radit not greater
than 4 inches, located in the side of the
fuselage with a step-up inside the rotor-
cralt of not more than 29 inches.

NoTe: Larger openings than those apecified
in paragraph (b} of this section wili be ac-
ceptable, whether or not of rectangular
shape, provided the specified rectangular
openings can be inscribed therein, and fur-
ther provided that the hese 0f the opening
affords a flat surface not less than the width
specified.

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

Emerngency exits required
on each side of fuselage
Passenger scating

caPACity i
Rk

Type ‘ Type
14 iv

|
el

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

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

12y All emergency exits shall be open-
able from the inside and from the
outside.

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

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

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

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

19 inclusive.._ .
w 39 inclutive

1
-]
4 to 89 inclusive ..
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{7) The proper functioning of emer-
gency exit installations shall be demon~
strated by test.

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

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

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

f) Emergency ezit access. Passage-
ways between individual compartments
of the passenger area and passageways
leading to Type I and Type Il emergency
exits (see paragraph (k) of this section)
shall be uncbstructed and shall be not
less than 20 inches wide. Adjacent to
emergency exits where assisting means
are required by paragraph (d) (8) of
this section, there shall be sufficient ad-
ditional space to allow a crew member to
assist in the evacuation of passengers
without reduction in the uynobstructed
width of the passageway o such exit.

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

§ 7.358 WVentiletion. (a) All passenger
and crew compartments shall be venti-

lated and crew compartments shall be.

provided with a sufficient amount of
fresh air to enable crew members to per-
form their duties without undue discom-
fort or fatigue.

NotE: A fresh air supply of 10 cubic feat
per minute is considered a minimum for each
crew member,

(b} Crew and passenger compartiment
air shall be free from harmfu] or haz-
ardous concentrations of gases or vapars.
The concentration of carbon monoxide
shall not exceed 1 part in 20,000 parts of
air under conditions of forward flight.
For other configurations of operation,
suitable operating restrictions shall be
provided if the carbon monoxide con-
centration exceeds this value, .

(2) Provisions shall be made to in-
sure the conditions prescribed in para-
graph (b} of this sectlon in the event of
reasonably probable failures of the ven-
tilating, herting, or other systems and
equipment.

NoTE: Examplea of acceptable provisions
include secondary isolation, integral pro-
tective devices, and crew warning and shut-
off provisiona for eguipment the malfunc-
tioning of which could introduce harmtul
or hazardous qusntities of smoke Or gases.

573589 Heaters. Combustion heaters
shall be of an approved type and shall
comply with the fire protection require-
ments of § 7.282. Engine exhayst heat-
ers shall comply with the provisions of
$7.467 (c) and {d).

FIRE PREVENTION

§ 7.380 Genercl. Compliance shall be
shown with the fire prevention require-
ments of 8§ 7.381 through 7.385. Addi-
tional fire prevention requirements are
prescribed in Subpart E, Powerplant In-
stallation, and Subpart F, Equipment.

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

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

§7.381 Cabin interiors, All compart-
ments occupied or used by the crew or
passengers shali comply with the provi-
sions of paragraphs (a) through (I) of
this section.

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

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

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

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

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

(f) In addition to the requirements of
paragraph (e)> of this section, at least
the following number of hangd flre ex-
tinguishers conveniently located for use
in passenger compartments shall be pro-
vided accorditig to the passehiger capac-
ity of the rotorcraft:

i Mirimum
! aumber of
. hand fire
extinguish-

frassenger capacity

7 threugh ...
31 through 60 . __

§7.382 Cargo and baggage compari-
ments. (a) Cargo and baggage compart-



ments shall be constructed of or com-
pletely lined with fire-resistant material.
Compartments shall include no controls,
wiring, lines, equipment, or accessories,
the damage or failure of which would
aflect the safe operation of the rotor-
eraft, unless such items are shielded, 1so-
lated, or otherwise protected so that they
cannot be damaged by movement of
cargo in the compartment, and so that
any breakage or failure of such items
will not create a fire hazard. Design of,
inaccessible compartments and sealing
of these compartments shall be such as
to contain cargo compartment fires for a
period of time sufficient to permit land-
ing and safe evacuation of the cecupants. |
Norz: For compartmernts having a volume,
not In excess of 500 cubic teet, an airflow of
not more than 1,500 cubic feet per hour is
congidered acceptable. Por larger compart-
ments lesser airffow may be spplicable,

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

(¢ If compartments are intended to
be accessible in flight, protective breath-
ing equipment shall be available for the
use of the appropriate crew member (see
§7.648) .

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

%7383 Combustion healer fire pro-
tection—(a) Combustion heater fire
zones. The following shall be considered
as combustion heater fire zones and shall
be protected against fire in acecordance
with the applicable provisions of §§ 7.480
through 7.486 and § 7.489:

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

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

(b) Ventilating air ducts. (1) Venti-
lating air ducts which pass through fire
zones shall be of Areproof construction.

(2) Unless isolation is provided by the
use of fireproof valves or other equiva-
lently efTective means, the ventilating
air duct downstream of the heater shail
be of fireproof construction for a suf-
ficlent distance to assure that any fire
originating from within the hester can
be contained within the duct.

(3) Portions of ventilating dutts pass-
jng through regions in the rotorcraft
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where flammable fluid systems are lo-
cated shall be so constructed or isolated
from such systems that failure or mal-
functioning of the flammeble fluid sys-
tem components cannot introduce
fiammable fluids or vapors into the ven-
tilating airstream.

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

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

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

(d) Heater conmtrols; genergl. Provi-
sions shall be made to prevent hazardous
accumulations of water or ice on or with-
in any heater cohtrel components, con-
tro] system tubing, or safety conirols.

{e) Heater safety conirols. 1) In
addition to the components provided for
normal continuous control of air temper.
ature, airflow, and fuel flow, means inde-
pendent of such components shall be
provided with respect to each heater to
shut off automatically that hester's igni-
tion and fuel supply at s point remots
{from the heater when the hea{ exchanger
temperature or ventilating afr tempera-
ture exceeds safe limits or when either
the combustion a{rflow or the ventilating
airSow becomes inadeguate for safe op-
eration. The means provided for this
purpose for any individual heater shell
be independent of all components serving
other heaters, the heat output of which
is essentia] to the safe operation of the
rotorcraft, The means shall alsog be such
that the heater will remain off until
restarted by the crew.

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

f) Air intakes, Combustion and ven-
tilating air intakes shall be so located
that no flammable fluids or vapors can
enter the heater system under any con-
ditions of ground or flight operation
either during normal operation or &3 a
result of malfunctioning, failure, or im-
proper operation of other rotoreraft
components.

(g) Heater erhaust. Heater exhaust
systems shall comply with the provisions
of § T.487 {(a) and (b}. In addition, the
following shall apply:

(1) Exhaust shrouds shall be sealed so
that fAammable fluids and hazardous
quantities of vapors cannot reach the
exhaust systems through joints,

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

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

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

3 7.384 Fire prolection of siruciure,
controls, and other parts—ia) Category
A. Al structure, controls, rotor mecha-
niem, and other parts essentlal to
controlled flight and landing of the
rotoreralt which would be affected by
powerplant fires shall be of freproof
construction.

(h) Category B. All structure, con-
trols, rotor mechanism, and other parts
essential to 4 controlled landing of the
rotorcraft which would be affected hy
powerplant fires either shal] be of fire-
proof construction or shall be otherwise
protected, so that they can perform their
essential functions for at least 5 minutes
under all foreseeable powerplant fire
conditions. (See alsg §§ 7.480 and 7.483
(a).)

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

MISCELLANEQUS

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

17391 Baliast provisions. Ballast
provisions shall be so designed and con-
structed as to prevent the inadvertent
shifting of the ballast in flight. (See also
§§ 7.105, 7738 (a), and 7.741 (¢).)

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

SUBPART E—POWERPLANT INSTALLATION
GENERAL

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

which aflect their safety of operation



between normal inspections or overhaul
periods. (See §% 7.604 and 7.613 for in-
strument installation and marking.)
The general provisions of paragraphs (a)
through {d) of this section shall be
applicable.

ta) Reciprocating engine installations
shall comply with the provisions of this
subpart. Turbine engine installations
shali comply with such of the provisions
of this subpart as are found applicable
to the specific type of installation and
such other requirements as may be
deemed necessary by the Administrator.

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

(e} 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 potential between major
components of the powerplant instalia-
tion and other portions of the rotorcraft.

§ 7401 Engines—(a) Type certifica-
tion, All engines shall be type certifi-
cated in accordance with the provislons
of Part 13 of this subchapter.

(b1 Category 4 engine isolation. The
powerplants shall be arranged and iso-
lated each from the other to permit
operation in at least one configuration in
such a manner that the failure or mal-
functioning of any engine. or the failure
of any system of the rotoreraft which
can affect an engine, will not prevent the
continued safe operation of the remain-
ing engine(s» or require immediate
action by crew members for their con-
tinued safe operation.

() Category A, control of enging ro-
tation. Means shall be provided for
stopping and restarting the rotatien of
any engine individualiy in flight. All
components provided for this purpose
which are located on the engine side of
the fire wall and which might be exposed

q’_to fire shail be of fire-resistant constryc-
l

tion unless more than one means is avail-
able for this purpose and provided
further that the duplicate controls are

4 5, 50 located that all are not likely to be

%

damaged at the same time in case of fire.

§ 7.402 Engine vibration. The engine
shall be installed to preclude harmful
vibration of any of the engine parts or
of any of the components of the rotor-
craflt. It shall be demonstrated by
mieans of a vibration investigation that
the addition of the rotor and the rotor
drive system to the engine does not
result in modification of engine vibra-
tion characteristics to the extent that
the principal rotating portions of the en-
gine are subjected to excessive vibratory
stresses,

ROTOR DRIVE SYSTEM

3§ 7403 Rotor drive system—q(a) Gen-
eral. The rotor drive system shall be
considered to include all parts necessary
to transmit power between the engine(s)
and the main andsor auxiliary rotor
hubs. This includes gear boxes, shafting.
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universal joints, couplings, rotor brake
assembly, overrunning and other
clutches, supporting bearings for shaft-
ing, and any attendant accessory pads
or drives, Cooling fans which are not
certificated as part of the efnigine shall
ais0 be considered a part of the rotor
drive system.

(b) Arrangement. (1) Therotor drive
system of A multiengine rotorerafl shall
be so arranged that all rotors necessary
for operation and control of the rotor-
craft will continue to be driven by the
remaining enginei(s) in the event of
failure of any of the engines.

(2) Category B:; On single-engine ro-
toreraft the rotor drive system shall be
50 arranged that all rotors necessary for
control of the rotoreraft in autorotative
flight will continue to be driven by the
mein rotor(s) after disengagement of the
engine from the main and auxiliary
rotors.

(37 The rotor drive system shall incor-
porate a unit for each engine which will
automatically disengage the engine from

the drive system in the event of a power

failure of the engine.

i4) If a torque limiting device is em-
ployed in the rotor drive system (see
4 7.260 (f)}, such device shall be located
to permit continued control of the rotor-
craft after the device becomes operative.

{5) Qn rotorcraft employing rotors
which must be phased for intermeshing
purposes, the rotor drive system shall
provide constant and positive phase rela-
tionship under all operating conditions.
If a rotor dephasing device Is incor-
porated, means shall be provided to in-
sure that the rotors are locked in proper
phase prior to operation.

§ 7.404 Rotor brgkes. If a means is
provided to control 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 pre-
vent inadvertent operation.

47405 Rotor drive system and con-
irol mechanism {esis-—(a) Endurance
tests—(1) General. The rotor drive
system and rotor control mechanism
shall! be tested for not less than 200
hours. The test shall be conducted on
the rotorcraft and the power shall be
absorbed by the actual rotors to be in-
stalled. The endurance tests shall be
canducted in 10-hour test cycles com-
posed of the tests prescribed in subpara-
graphs (2) through (10) of this para-
graph. Compliance with the endurance
tests prescribed in this paragraph will be
accepted for helicopter engine certifica-
tion in lieu of the endurance testing spec-
ified in Part 13 of this subchapter. (The
gther phases of helicopter engine certifi-
cation such as vibration. calibration, det-
onation, operation, and engine inspection
will of course require compliance in ac-
cordance with Part 13 of this subchap-
ter.)

12) Take-off power run. The take-off
power run shall consist of one hour of
aiternate runs ol 5 minutes at take-off
power and speed, and 5 minutes at as low
an engine idle speed as practicable, The
engine shall be declutched from the rotor

drive systermn and the rotor brake, if fur-
nished and so intended, shall be applied
during the flrst minute of the idle run.
During the remaining 4 minutes of the
icdle run, the cluteh shall be engaged so
that the engine drives the rotors at the
minimum practical rpm. Acceleration
of the engine and the rotor drive system
shall be accomplished at the maximum
rate. When declutching the engine, it
shall be decelerated at a rate sufficiently
rapid to permit the operation of the over-
running clutch. In the absence of a
take-off rating, maximum continuous
power and speed shall be substituted for
take-off power and speed.

i3} Marimum continuous run. Three
hours of cantinuous operation at maxi-
mum continuous power and speed as
follows:

(i) During the run, the main rotor
controls shall be operated at a minimum
of 15 times each hour through the main
rotor pitch positions of full vertical
thrust, maximum forward thrust com-
panent, maximum aft thrust component,
maximum left thrust component, and
maximum right thrust component, ex-
cept that the contral movements need
not produce loads or blade flapping mo-
tion exceeding the tmaximum loads or
motions encountered in flight,

(i) The directional controls shall be
pperated at 8 minimum of 15 times each
hour through the control extremes of
maximum right turning torque, neutral
torgue as required by the power applied
to the main rotor, and maximum left
turning torque.

(iii) Each control position shall be
held at maximum for at least 10 seconds
and the rate of change of control posi-
tion shall be at least as rapid as for
normal operation.

t4) 90 percent marimum continuous
run. One hour of continuous operation
at H0 percent maximum centinuous
power At maximum continuous speed.

(5) 8¢ percen? marimum conlinuous
run. One hour of continuous operation
at 80 percent maximum continuous
power and speed.

(6} 60 percent marzimum contlinuous
run. Two hours of continuous operation
at 60 percent maximum continuous
power at minimum desired cruising
speed or at 90 percent maxitmnuain con-
tinuous speed, whichever speed is lower.

(7y Engine malfunctioning run. It
shall be determined whether malfune-
tioning of such components as the engine
fuel or ignition systems or unequal power
output from the various engines can re-
sult in dynamic conditions which might
be detrimental to the drive system. 1If
so, 8 suitable number of hours of opera-
tion shall be accomplished under such
eonditions, one hour of which shall be
included in each cycle, and the remain-
ing hours accompiished at the conclu-
sion of the 20 cycles, If no detrimental
condition results, an additional hour of
aperation as prescribed in subparagraph
(2) of this paragraph shall be substi-
tuted.

(8) Qverspeed run, One hour of con-
tinuous operation at 110 percent maxi-
mum continuous speed at maximum con-
tinugus power. In the event that the
engine(s) installed are limited by the



manufacturer to an overspeed of less
than 110 percent of maximum continu-
ous speed for the periods required, the
speed emplayed shall be the highest
speed permissible with the engine{s) in-
volved,

(9) Rotor conirol positions. When-
ever the rotor controls are not being
cycled during the tie-down tests, the
rotor shall be operated to produce each
of the maximum thrust positions for the
percentages of test time as follows, ex-
cept that the control positions need not
produce loads or blade flapping motion
exceeding the maximum loads or motions
encountered in flight, using the proce-
dures of subparagraph (3} of this para-
graph:

(1) Full vertical thrust, 20 percent.

(ii) Forward thrust component, 352
percent.

(iii) Right thrust component, 10 per-
cent.

(iv) Left thrust component, 10 per-
cent.

(v} Aft thrust component. 1¢ percent.

(10 Clutch and brake engagements.
A total of at least 400 clutch and brake
engagements including the engagements
of paragraph (a) (2} of this section shall
be made during the take-off power runs
and, as necessary, at each change of
power and speed throughout the test.
In each clutch engagement, the shaft on
the driven side of the clutch shall be ac-
celerated from vest. The clutch en-
gagements shall be accomplished at the
speed and by the method prescribed in
the operations manual. During decele-
ration after each clutch engagement, the
engineis) shall be stopped rapidly

enough to allow the enginets) to he
automatically disengaged from the
rotoris! and,sor rotor-drive(s;. If a

rotor brake is installed for the purpose
of stopping the rotor, the clutch, during
brake engagements, shall be disengaged
above 40 percent maximum continuous
rotor speed and the rotoris) allowed to
decelerate to 40 percent maximum con-
tinuous rotor speed at which time the
rotor brake shall be applied, If the
clutch design does not permit stopping
the rotor(s) with the engine running, or
if no cluteh is provided, the engine shall
be stopped before each application of
the rotor brake, and then immediately
restarted after the rotors have stopped.

th) Ouverspeed test. After completion
of the 200-hour tie-down test and with-
out intervening major disassembly. the
rotor drive system shall be subjected to
50 overspeed runs, each 303 seconds in
duration at 120 percent maximum con-
tinuous speed. OQOverspeed runs shall be
alternated with stabilizing runs of 1 to
5 minutes duTation each at from 60 to 80
percent maximum continuous speed.
Acceleration and deceleration shall be
accomplished in a period not longer than
10 seconds, and the time for changing
speeds shall not be deducted from the
specified time for the overspeed runs.
Overspeed runs should be made with the
rotor¢s' in the flattest pitch at which
smooth operation can be obtained. In
the event that the engineis) installed is
limited by the engine manufacturer to
an overspeed of less than 120 percent
of maximum continuous speed for the
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periods required, the speed employed
shall be the highest speed permissible
with the engine(s) involved.

(e) Critical component reliability
tests. Components within the rotor
drive system, the failure of which will
result in an uncontrolled landing, com-
ponents essential to the phasing of the
rotors on multirotor rotorcraft, or as a
driving link for essential control of ro-
tors in autcretation, and components
common to more than one engine on mul-
tiengine rotorcraft, shall be designed to
have a level of safety equivalent to the
main rotors. Comnonents which are af-
fected by flight maneuvering and gust
loads shall be additjonaily investigated
for the same flight conditions as the
main rotor(s). The service life of such
parts shall be determined by fatigue tests
or by other methods found acceptable
by the Administrator.

(d) Special tests. Rotor drive sys-
tems designed to operate at two or more
gear ratios shall be subjected to special
testing and durations found necessary
by the Administrator to substantiate the
airworthiness of the rotor drive system.

(er Categary A, gear bor benck tests.
Each gear hox employed in the rotor
drive system shall be tested for 150 hours
at 110 percent of its maximum continu-
ous power and sSpeed. The components
employed in this test need not be the
same as those employed in the tests of
paragraph (a) of this section.

§ 7408 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 substantiate
the airworthiness of the rotor drive
mechanism.

§ 7407 Critical shafting speeds. An
investigation shall be made to determine
that the critical speeds of all shafting lie
outside the range of permissible engine
speeds under idling, power-on, and auto-
rotative conditions. 1If critical vibration
conditions (persistent or momentary)
are found in the entire range of opera-
tions from and inctuding clutch engage-
ment to maximum overspeed, either dur-
ing acceleration or deceleration, it shall
be demonstrated in the rotorcraft that
such vibration is within safe Iimits,
Such demonstration may be made during
the endurance testing (see § 7.405 (a)),
in which case the test schedule may be
altered to include the eritical vibratory
conditions in lieu of equivalent time in
appropriate portions of the enduance test
procedure.

5 7.408 Shajting joinls, All universal
joints, slip joints, and other shafting
joints shall have provision for lubrica-
tion, unless it is demonstrated that lack
of lubrication will have no adverse effect
on the operation of the rotoreraft.

FUEL SYSTEM OPFERATION AND ARRANGEMENT

§7.410 (eneral, () The fuel sys-
tem shall be constructed and arranged
in such a manner as to assure & flow of
fuel to each engine at a rate and pressure
which have been established for proper
engine functioning under all normal con-
ditions, including all maneuvers for

which the rotorcraft is irtended. (For
fuel system instruments see § 7.604.)
{b) The fuel system shall be so ar-
ranged that no one engine or fuel pump
can draw fuel from more than one tank
at a time unless means are provided to
prevent introducing air into the system.

7411 Fuel system independence—
(a) Category A. The design of the fuel
system shall comply with the require-
ments of § 7.401 (b). Unless other pro-
visions are made in compliance with this
requirement, the fuel system shall be ar-
ranged to permit the suppiy of fuel to
each engine through a system independ-
ent of any portion of a system supplying
fuel to any other engine.

(b) Category B. The design of the
fuel system for multiengine rotorcraft
thall be sarranged to permit supplying
fuel to each engine through a system
independent of all portions of systems
supplying fuel to the other engines, ¢x-
cept that separate fuel tanks need not be
provided for each engine.

§ 7412 [Fuel lines in personnel and
cargo compartments. (ay Fuel lines
shall not pass through portions of the
rotorcraft intended to carry personnel or
cargo, unless they are so located or pro-
tected by drained and ventilated shrouds
or other means which will assure that
in case of leakage, fuel and fumes will be
carried safely overboard. Means shall be
provided to permit the flight persontiel to
shut off the supply of fuel to such lines
without affecting operation of more than
one engine.

(b Lines which can be isolated from
the remainder of the fuel system by
means 0f vaijves at each end shall incor-
porate provisions for the relief of exces-
sive pressures which might result from
exposure of the isolated line to high
ambient temperatures.

$17.413 Fuel flow and feed. (a) The
fuel supply system shall be arranged so
that, insofar as practicable, the entire
fuel supply can be utilized in the maxi-
mum inclinations of the rotoreraft for
any sustained conditions of flight and
so that the feed ports will not be uncov~
ered during normal maneuvers involving
moderate rolling or sideslipping. On
rotoreraft with more than one fuel tank,
the system shall feed promptly when the
fuel supply becomes low in one tank and
another tank is turned on (see § 7.438}.

() The ability of the fuel systemn to
provide the required fuel flow rate shall
be demonstrated when the rotoreraft is
in the attitude which represents the
most adverse sustained condition, from
the standpeint of fuel feed, which the
rotorcraft is designed to attain. The
demonstration may be accomplished by
a ground test of the rotoreraft or on &
representative operating mock-up of the
fuel system. The following conditions
are applicable to such demonstration:

(1) Category A: The eritical attitude
(or attitudes> selected shall be verified
by & flight demonstration which takes
into consideration all operating speeds,
power settings, accelerated maneuvers,
and engine inoperative ccnditions.

(2) The quantity of fuel in the tank
being considered shall not exceed the
amount establiched as the unusable fuel



supply for that tank. as determined by
demonstrating compliance with the pro-
visions of § 7416 (see also §%7.418 and

7.613 (b)), together with whatever mini- -

mum quantity of fuel it may be necessary
to add for the purpose of conducting the
flow test.

(3) The fue] shall be delivered to the
engine at a pressure not less than the
minimum inlet pressure estahblished for
proper engine operation in accordance
with Part 13 of this subchapter.

4y If a fuel flowmeter is provided,
the meter shall be blocked during the
flow test and the fuel shall flow through
the meter by-pass.

(¢) The fuel flow rate required for the
demonstration specified in paragraph
{b) of this section shall be as follows:

(1) For gravity feed systems: The
fuel flow rate shall be 150 percent of the
actual take-off power fuel consumption
of the engine.

27 For pump systems: The fuel flow
rate shall be 0.9 pound per hour for each
rated take-off horsepower or 125 percent
of the actual take-off fuel consumption
of the engine, whichever is greater.

§ 7414 Pump systems, (a) The fuel
flow rate specified in § 7.413 (¢} shall be
applicable to both the primary engine-
driven pump and to emergency pumps.
The fuel flow rate shall be available
when the pump is running at the speed
at which it normally would be operating
during take-off. In the case of hand-
operated pumps, the speed required
shall be not more than 60 complete eycles
(120 single strokes) per minute.

(b) Emergency pumps shall be pro-
vided to permit supplying all engines
with fuel in case of failure of any one
main fuel pump, except in the case of
installations in which the only fuel pump
necessary is an engine fuel injection or
fuel metering pump which is approved
as an integral part of the engine.

1¢) Category A: If the arrangement
of the fuel system necessitates a fuel
boost pump to maintain operating fuel
flow and pressutre for the range of alti-
tudes and temperatures in which flight
is expected, a duplicate boost pump shali
be provided to serve as an emergency
pump in case of failure of the main boost
pump. FEach pump shail be capahle of
supplying fuel flow at the rate specified
in §7.413 100,

td) Category A: Where the provisions
of paragraph (¢) of this section are ap-
plieable, and both: boost pumps are de-
pendent upon a common source of power,
it shall be possible with these compo-~
nents inoperative to maintain eruising
fuel flow and pressure for all engines.
The limiting weights, speeds, and alti-
tudes shall be demonstrated and the re-
sults recorded in the operating proce-
dures portiens of the Rotorcraft Flight
Manual.

§7.415 Transfer systems. The pro-
visions of § 7.413 shall apply to transfer
systems, except that the reguired fuel
flow rate for the engine or engines in-
volved shall be established upon the
basis of maximum continuous power and
its corresponding speed.
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§7416 Determination of unusable
fuel supply. The unusable fuel supply in
each tank shal! be that quantity at which
the first evidence of malfunctioning oc-
curs in any sustained flight condition at
the most critical weight and center of
gravity position within the approved
limitations. The unusable fuel supply
shall be determined for each tank used
in normal operstion. (See also §4 7.104
and 7.613 b))

$ 7417 Fuel system hot weather op-
eration. (a)> The fuei system shall be
50 arranged as to minimize the possibility
of the formation of vapor in the system
under all normal conditions of operation.
Rotorcraft with suction lift fuel systems
or systems which have features likely to
praduce vapor shall be demonstrated to
be free from vapor lock when using fuel
at a temperature of 119° F. under critical
operating conditions.

(h) Category A: To prove satisfactory
hot weather operation the rotorcraft
shall be climbed from the altitude of the
airport chosen by the applicant to an al-
titude of 5,000 feet above the terrain, or
to the altitude at which the rotorcraft is
expected to operate, whichever is greater.
There shall be no evidence of vaper lock
or other I%alfunctioning. The climb test
shall be conduected under the following
conditions:

{1y All engines shall operate at maxi-
mum continugus power, except that
take-off power shail be used at the be-
ginning of the demonstration for the
maximum time interval for which take-
off power is approved for use on the ro-
torcraft.

12) The weight shall be with full fuel
tanks, minimum crew, and only such
ballast as is required to maintain the
center of gravity within allowable limits,

(3) The speed of climb :hall be the
speed for best rate of climb under the
conditions of the test.

14) The fuel temperature shall be not
less than 110° P. at the beginning of the
demonstration,

tg) Category A: The test prescribed
in paragraph (b) of this section shall be
performed either in flight or on the
ground closely simulating flight condi-
tions. If a flight test is performed in
weather suficiently cold to interfere with
the proper conduct of the test, the fuel
tank surfaces, fuel iines, and other fuel
system parts subjected to cooling action
fram cold air shall be insulated to simu-
late, insofar as practicable, flight in hot
weather.

§ 7.418 Flow between interconnected
tank3. (a) Where tank gutlels are in-
terconnected and permit flow through
the interconnection due to gravity or
fiight accelerations, it shall not be pos-
sihle for fuel to flow between tanks in
quantities sufficient to cause an overflow
of fuel from the tank vent when the
rotorcraft is operated in any sustained
flight condition.

(b If it is possible to pump fuel from
one tank to ancther in flight, the design
of the fue]l tank vents and the fuel trans-
fer system shalil be such that structural
damage to tanks will not occur in the
event of overfilling. In addition, means

shall be provided to warn the crew before
overflow through the vents occurs.

FUEL TANK CONSTRUCTION AND
INSTALLATION

§7.420 General. <a} Fuel tanks shall
be capable of withstanding without fail-
ure afl vibration, inertia. fuid, and struc-
tural loads to which they may be sub-
jected in operation.

‘b) Puel tanks and their installation
shall be designed or protected so as to
retain the fuel supply without leakage
when the rotorcraft is subjected to the
emergency landing conditions specified
under § 7.260.

(¢t Flexible fuel tank liners shall be of
an approved type or shall be shown to be
suitable for the particular application,

(d) Integral type fuel tanks shall be
provided with facilities for inspection
and repair of the tank interior.

§ 7.421 Fuel tank tests. (a) Fuel tanks
shalil be capable of withstanding the fol-
lowing pressure tests without failure or
leakage, It shall be acceptable to apply
the pressures in a manner simulating the
actual pressure distribution in service
(where this is practicable).

(1) Conventiona! metal tanks, non-
metallic tanks the walls of which are not
supported by the rotorcraft structure,
and integral tanks shall be submitted to
a pressure of 3.5 psi unless the pressure
developed during the maximum limit ac-
celeraticn or emergency deceleration
(see §7,2600 af the rotoreraft with a
full tank exceeds this value, in which
case a hydrostatic head, or equivalent
test, shall be applied to duplicate the ac-
celeration loads insofar as possible, ex-
cept that the pressure need not exceed
3.5 psi on surfaces not exposed to the
acceleration loading.

t2) Nommetsallic tanks the walls of
which are supported by the rotorcraft
structure shall be submitted to the fol-
lowing tests:

(i) A pressure test of at least 2.0 psi.
The test may be conducted on the tank
alone in conjunction with the test speci-
fled in subdivision (i) of this sub-
paragraph.

(ii» A pressure test, with the tank
mounted in the rotorcraft structure,
equivalent to the load developed by the
reaction of the contents, when the tanks
are full, during the maximum limit
acceleration or emergency deceleration
(see § 7.260) of the rotorcraft, except
that the pressure need not exceed 2.0
psi on the surfaces not exposed to the
acceleration loading.

(b} Tanks with large unsupported or
unstiffenned flut areas or other design
or construction features the failure or
deformation of which could cause fuel
leakage shall he capable of withstanding
the following test, or other equivalent
test, without leakage or failure:

(1) The complete tank assembly to-
gether with its supports shall be sub-
jected to a vibration test when mounted
In & manner simulating the actual
installation.

12y The tank assembly shall be vi-
brated for 2% hours while filled two-
thirds full of water or any suitable fluid.
The amplitude of vibration shell not

-



be less than one thirty-second of an
ineh, unless otherwise substantiated.

(3) The freguency of vibration shall
be 90 percent of the maximum continu-
ous rated speed of the engine unless
some other frequency within the normal
operating range of speeds of the engine
or rotor system is more critical, in which
case the latter speed shall be employed
and the time of test shall be adjusted to
accomplish the same number of vibration
cycles.

(4) During the test, the tank assembly
shall be rocked at the rate of 16 to 20
complete cycies per minute through an
angle of 15° on either side of the hori-
zontal (30° total) about the most critical
axis for 25 hours. If motion about more
than ond axis is likely to be critical, the
tank shall be rocked ahout each axis for
1214 hours,

£ 7.422 Fuel tank installation. (a)
The method of support for fuel tanks
shall not permit harmful concentrations
of loads, resulting from the weight of the
fuel in the tank, on unsupported tank
surfaces. The following shall be appli-
cable:

(1) Pads shall be provided, if neces-
sary, to prevent chafing between the tank
and its supports.

(2) Materials employed for padding
shall be nonabsorbent or shall be treated
to prevent the absorption of Auids.

(3) If flexible tank liners are employed
they shall be so supported that the liner
is not required to withstand fluid loads.

(4} Interior surfaces of tank compart-
ments shall be smooth and free of projec-
tions which could cause wear of the liner,
unless provisions are made for protection
of the liner at such points or unless the
construction of the liner itself provides
such protection.

(b) Spaces adjacent to the surfaces of
the tank shall be ventilated consistent
with the size of the compartment to avoid
accumulation of fuel or fumes in these
spaces due to minor leakage. If the tank
is in a sealed compartment, it shall be
acceptable to limit the ventilation to that
provided by drain holes of sufficient size
and disposition to prevent clogging and
to prevent excessive pressure resulting
from altitude changes. If flexible tank
liners ars installed, the design of the
venting arrangement for the spaces be-
tween the liner and its container shall
take into consideration the need for
maintaining proper relationship to tank
vent ptessures for ali expected flight con-
ditions.

(¢c) Location of fuel tanks shall com-
ply with the provisions of § 7.481 (b).

{d) No portion of rotorcraft skin
which lies immediately adjacent to a
major air egress opening from the engine
compartment shall act as the wall of an
integral tank.

(e) Fuel tanks shall be isolated from
personnel compartments by means of
fumeproof and fuelproof enclosures.

(I) Fuel tanks loeated in cluse prox-
imity to personnel compartments, en-
gines, or combustion heaters shall be so
designed or protected and installed as
to assure that they will retain their con-
tents in accidents of a severity which
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will produce the decelerations specified
in § 7.260. .

§7.423 Fuel tank expansion space.
Fuel tanks shall be provided with an ex-
pansion space of not less than 2 percent
of the tank capacity. It shall not be
possible to fill the fuel tank expansion
space inadvertently when the rotorcraft
{s in the normal ground attitude.

§7.424 Fuel tank sump. (a) Each
fuel tank shall be provided with & sump
having a cabacity of not less than either
0.10 percent of the tank capacity or one-
sixteenth of a gallon, whichever is
greater.

{b> The fuel tank sump capacity spec-
ifled in paragraph (a! of this section
shsall be effective with the rotorcraft in
all normal flight and ground attitudes,
and shall be located so that the sump
contents cannot be drawn out through
the tank outlet opening. The fuel tank
shall be constructed to permit drainage
of any hazardous quantity of water from
all portions of the tank to the sump when
the rotorcraft is in the ground attitude.

te) Fuel tank sumps shall be provided
with an accessible and easily operable
drain to permit complete drainage of the
sump on the ground. The drain shall
discharege clear of all portions of the
rotoreraft and shall be provided with
means for positive locking of the drain
in the closed position, either manually
or automatically.

§7.425 Fuel tank filler conneclion,
(s} The design of fue! tank filler con-
nections shall be such a5 to prevent the
entrance of fuel into the fuel tank com-
partment or to any other portion of the
rotorcraft other than the tank itself.
The fuel tank filler shall be marked as
prescribed in § 7.738 (b (1),

(b) Recessed fuel tank flller connec-
tions which can retain any appreciable
quantity of fuel shall incorporate a
drain, and the drain shall discharge
clear of all portions of the rotorcraft.

(c) The fuel tank filler cap shall pro-
vide a fuel-tight seal under the pressure
expected to be encountered in normal
operation.

(dy Category A: Puel tank filler caps
or filler eap covers shall incorporate fea-
tures which provide a warning indication
when caps are not fully locked or seated
on the filler connection,

§ 7.426 Fuel tank vents and carburetor
vapor vents. (&) Fuel tanks shall be
vented from the top portion of the ex-
pansion space in such a manner that
venting of the tank is effective under all
normal flight conditions. The following
shall be applicable:

(1) The vents shall be arranged to
avoid stoppage by dirt or ice formation.

(2) The vent arrangement shall be
constructed to preclude the possibility of
siphoning fuel during normal operation.

(3) The venting capacity and vent
pressure levels shall be appropriate for
the tank installation 50 as to maintain
acceptable differences of pressure bhe-
tween the interior and exterior of the
tank during normal flight operation, dur-
ing maximum rate of ascent and descent,
and, if applicable, during refueling and
defueling.

(4) Ajr spaces of tanks with intercon-
nected outlets shall also be intercon-
nected. ’

(5) There shall be no points in the
vent line where moistyre could accumu-
late with the rotorcraft in either the
ground or the level flight attitude unless
drainage is provided.

(6) Vents and drainage shall not ter-
minate at points where the discharge of
fuel from the vent outlet would constitute
a fire hazard or from which fumes could
enter persannel compartments,

{b) Carburetors which are provided
with vapor elimination connections shall
be provided with a vent line to lead va-
pors back to one of the fuel tanks. The
vents shall comply with the following:

(1) Provisions shall be incorporated in
the vent system to avoid stoppage by ice.

(2) If more than one fuel tank is pro-
vided and it is necessary o use the tanks
in a definite sequence, the vapor vent
return line shall lead back to the fuel
tank used for take-off and landing.

§ T437T Fuel tank outlel. A fuel
strainer of B to 16 meshes per inch shail
be provided either for the fuel tank out-
let or for the booster pump. S&trainers
shall comply with the following:

(a) The clear area of the fuel tank
outlet strainer shall not be less than §
times the area of the fue] tank outlet line.

{b) The diameter of the strainer shall
not be less than the diameter of the fuel
tank outlet.

(¢) Finger strainers shall be accessible
for inspection and cleaning.

§ T.428 Pressure refueling and fueling
provisions belcw fuel level in the tank.
Fueling connections located below the
fuel level in a tank shall be provided with
means to prevent the escape of hazardous
quantities of fuel from the tank in the
event of malfunctioning of the fuel entry
valve. For systems intended for pres-
sure refueling, in addition to the normal
means provided in the rotoreraft for im-
iting the tank conitent, a means shall be
installed to prevent damage to the tank
in case of failure of the normal means.

FUEL SYSTEM COMFONENTS

§ 7.430 Fuel pumpes—(a) Main pumps.
(1) If the engine fuel supply is main-
tained by means of pumps which are not
an integral part of the fuel control sys-
tem certificated as part of the engine, at
least one fuel pump for each engine shali
be engine-driven.

(2} All positive displacement fuel
pumps shall incorporate an integral by-
pass unless provision is made for a con-
tinuous supply of fuel to all engines in
case of failure of any one pump. Engine
fuel injection pumps which are approved
as an integral part of the engine need
not incorporate a by-pass.

(b) Emergency pumps. Emergency
fuel pumps shall be available for imme-
diate use in case of failure of any other
fuel pump. No manipulation of fuel
valves shall be necessary on the part of
the crew to make an emergency fuel
pump available to the engine which it is
normally intended to serve when the fuel
system is being operated in the configu-
mt?ﬂ complying with the provisions of
§ 7411



$ 7431 Fuel pump instaillation. (a}
Provision shall be made to maintain the
Tuel pressure at the inlet to the carbu-
retor within the range of limits estab-
lished for proper engine operation.

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

(c) The installation of fuel pumps
having seals or diaphragms which may
he susceptible to leakage shall incorpo-
rate provisions for drainir g away leak-
ing fuel. Drain lines shall terminate at
points where discharge of fuel will not
create 8 fire hazard.

§7.432 Fuel sustem lines and fittings.
ta» Fuel lines shall be installed ang sup-
ported to prevent excessive vibration and
to withstand loads due to fuel pressure,
valve actuation, and accelerated flight
conditions.

(b} PFuel lines which are connected to
components of the rotorcraft between
which relative motion could exist shall
incorporate provisions for flexibility.

(¢c) Flexible connections in fuel lines
which may be under pressure or subjected
to axial loading shall employ flexible
hose assemblies rather than fose clamp
connections.

id) Flexible hose shall be of an ap-
proved type suitable for the application.

(e) Flexible hoses which might be ad-
versely affected by exposure to high tem-
peratures shall not be employed in loca-
tions where excessive temperatures will
exist during operation or after engine
shutdown,

§7.433 Fuel lines gnd fttings in
designated fire zones. Fuel lines and
fittings in ali designated fire zones (see
§ 7.480) shall comply with the provisions
of § 7.483.

§ 7.434. Fuel valves. In addition to
the reguirements of § 7.482 for shutefl
means, all fuel valves shall be provided
with positive stops or suitable index pro-
visions in the “on" and “off” positions,
and they shall be supported so that loads
resulting from their operation or from
accelerated flight conditions are nhot
transmitted to the lines aitached to the
valve,

§7.435 Fuel sirainer. (a) A strainer
incorporating a sediment trap and drain
shall be provided in the fuel system
between the fuel tanks and the engine
and shall be installed in an accessible
location.

th: The strainer shall provide the
necessary degree of protection for the
fuel purnps. fuel controls, and the en-
gine against dirt, sediment, and other
foreign matter which might be present
in the fuel. The screen or straining ele-
ment shall be able to be easily cleaned.

(¢l The strainer shail be mounted in
a manner not to cause its weight to be
supported by the connecting lines or by
the inlet or cutlet connections of the
strainer jtself,
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%7438 Fuel system drains. Com-
plete drainage of the system shsll be ac-
complished by fuel strainer drains and
other drains as provided in § 7.424 with
the rotorcraft tn its normal ground at-
titude. The following shall apply:

(a! Drains shall discharge clear of all
portions of the rotorcraft and shell in-
corporate means for positive locking of
the draln in the closed position, either
manually or automatically.

(b) All fuel system drains shall be
accessible.

(c) If drainage of the fuel strainer
permits compliance with paragraphs
(st and (b of this section, no additional
drains need be provided uniess it is pos-
sible for a hazardous quantity of water
or sediment to be trapped therein. (See
also § 7.483 (o))

% 7437 Fuel quarntify indicator. The
fuel quantity indicators (see §§ 7.604 (&)
and 7613 (b)) shall be installed to
clearly indicate to the flight crew the
quentity of fuel in each tank in flight.
When two or more tanks are closely in-
terccnnected by a gravity feed system
and vented, and it is impossible to feed

from each tank separately, only one fuel’

quantity {(ndicator need be instailed.

§ 7438 Low fuel warning device. On
rotorcraft with more than one fuel tank
there shall be instalied in addition to the
fuel quantity indicators (see § 7.604),
warning devices to indicate when the
fuel in any tank becomes low.

Norte: The fuel in any tank is considered
to be low when there remains approximately
a flve-mninute usible fuel aupply with the
rotorcraft in the most critical sustatneq
fiight attitude.

OIL SYSTIM

§7.440 General, (a) Each engine
shall be provided with an independent
oil system capable of supplying the en-
gine with an appropriate quantity of oil
at a temperature not exceeding the max-
imum which has been established as safe
for continuous operation. The oil system
tor components of the rotor drive system
which require continuous lubrication
shall be independent of the lubrication
systems of the engines to whatever ex~
tent is necessary to assure the ability to
operate with any engine inoperative and
to assure the ability to autorotate safely.
(For oil system instruments see $§ 7.604
and 7.735.) .

(h) The usable oil capaeity shall not
be less than the product of the endur-
ance of the rotorcraft under critical
operating conditions and the maximum
permissible oil consumption of the
engine under the same ronditions to
which product a suitable margin shall be
added to assure adequate circulation and
cooling of the oil system. In lieu of a
rational analysis of rotercraft endurance
and il consumption, the total usable
oil capacity of 1 gallon for each 40 gal-
lons of usable fuel capacity, by volume,
shall be considered acceptable for recip-
rocating engine installations.

(¢} Oil-fuel ratics lower than those
prescribed in parzgraph 1b) of this sec-
tion shall be acceptable If substantiated
by data on the actual oil consumption of
the engine.

(d) The ability of the engine and
rotor drive system oil cooling provisions
to maintain the oil temperature at or
below the maximum established value

‘shall be demonstrated in accordance

with pertinent provisions of §} 7.450
through 7.455.

§7.441 (il tank consiruction. The
Iollowing requirements shall apply to
the construction of the oil tank:

(8) Od tank ezpansion spGce. (1)
Cil tanks shall have an expansion space
of not less than either 18 percent of the
tank capacity or ¢.$ gallon, whichever s
greater.

(2) Reserve ofl tanks which have no
direct connection to¢ any engine shall
have an expansion space which is not
less, than 2 percent of the tank wapacity.

+3) It shall not be possible to 1) the
oil tank expansion space inadvertently
when the rotorcraft is inm the normal
ground attitude,

(by Ofl tank fller connection. (1)
Recessed il tank fliler connections which
can retain any appreciable quantity of
oil shall incorporate a drain, and the
drain shall discharge clear of all portions
of the rotorcratt.

(2) The ofl tank filler cap shall pro-
vide an oil-tight seal under the pressure
expected to be éncountered in operation.

(3) Category A: Oil tank filler caps
or filler cap covers shall incorporate fea-
tures which provide a warning indication
when caps are not fully Jocked or seated
on the filler connection.

(4> The otl filler shall be marked as
prescribed in § 7.738 (b) (2},

(¢) Oil tank vent, (1) Oil tanks shall
be vented from the top portion of the
expansion space in such a manner that
venting of the tank is effective under all
normal flight conditions.

12) Oil tank vents shall be arranged
so that condensation of water vapor
which might freeze and obstruct the line
cannot accumulate at any bpoint. (See
also § 7.483 (e).}

(d) Oil tank outlet. Provision shall
be made either to prevent entrance into
the tank itself or into the tank outlet of
any foreign cbiect which might obstruct
the flow of oil through the system. The
oil tank cutlet shall not be enclosed by
any screen or guard which would reduce
the flow of oil below & safe value at any
operating temperature condition,

(g) Flexible oil tank liners. Flexible
ofl tank liners shall be of an approved
type or shall be shown to be sultable for
the particular application. *

§7.442 Ol tank tests. (a) Oil tanks
shall be capable of withstanding without
failure all vibration, inertia, and fuid
loads ta which they would be subjected
in operation.

(b) The provisions of & 7.421 shall be
applicable to oll tanks, except that the
test pressure specifled in § 7.421 {a shall
be 5 psi.

§7.443 O] tank installation. Theoll
tank installation shall comply with the
provisions of § 7.42%, except that the lo-
cation of an engine oll tank in a desig-
nated fire zone shall be acceptable if the
tank and {t3 supports are of fireproof
construction to the extent that damage



by fire to any nonflreproof parts would
not result in leakage or spillage of ofl

§7444 Oil lines and fitings—(a)
General. The provisions of § 7.432 shall
be applicable to oil Hnes.

(b} Lines and fittings in designated
fire zones. OIil lines and fittings in all
designated fire zones (see § 7.480) shall
comply with the provisions of § 7.483.

(¢) Breather lines. (1) Breather lines
shall be arranged so that condensation

Lof water vapor which might freeze and
obstruet the line cannot accurnulate at
any point.

(2) Breathers shall discharge i a lo-
cation which will not constitute a fire
hazard in case foaming occurs and in a
manner so that the emitied ofl will not
impinge upon the pilots’ windshield.

{3) The breather shall not discharge
into the engine alr induction system.
(See also § 7.483 (ci.}

§ 7445 Oil valves. (8} The require-
ments of § 7.482 for shutoff means shall
be complied with. Closing of oil shutoff
means shall not prevent autorotation of
the rotors.

{b} All oil valves shall be provided
with positive stops or suitable index pro-
visions in the “on” and “off” positions,
and they shall be supported so that loads
resultihg from their operation or from
accelerated fight conditions are not
transmitted to the lines attached to the
valves.

§7.448 Oi radigtors. (a) OU radi-
ators shall be capable of withstanding
without failure all vibration, inertia, and
oil pressure loads to which they would be
subjected in operation.

tb) ©il radiator air ducts shall be lo-
cated or so equipped that, in case of fire,
flames cannot impinge directly upon the
radiator with the air flow as it would exist
either with the engine operating or
incperative.

§7.447 Oil filters, If the rotorcraft
is equipped with an oil fiiter, the filter
shall be constructed or installed in such
a mannher that complete blocking of the
flow through the filter element will not
prevent the safe operation of the engine
or rotor drive oil supply systems.

§7.448 Oil system drains. Accessi-
ble drains shall be provided t{o permit
safe drainage of the entire oil system and
shall incarporate means for the positive
locking of the drain in the closed posi-
tion, either manually or automaticaily.
(See also § T.483 (¢) )

COOLING SYSTEM

§ 7450 General. The powerplant
cooling provisions shall be capable of
maintaining the temperatures of all
powerplant components, engine fluids,
and the carburetor intake air within safe
values under all conditions of ground and
flight operation. Cooling pravisions shall
also be provided to maintain the fluids
in any power transmission within safe
values under conditions of ground and
Hight operations. (For cooling system
instruments see §§ 7.604 and 7.734.)

$ 7451 Cooling tesis—{ai Generai.
Compliance with the provisions of § 7.450
shall be demonstrated by flight tests in
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which the temperatures of selected
powerplant components, engine(s), and
transmission fluids are obtained under
critical ground, water, and flight operat-
ing conditions. 1! the tests are con-
ducted under conditions which deviate
from the maximum anticipated alr tem-
perature (see paragraph (9 of this sec-
tion), the recorded powerplant tempera-
tures shall be corrected in actordance
with the provisions of paragraphs (c)
and (d) of this section. The corrected
temperatures determined in this manner
shall not exceed the maximum estab-
lished safe values. The fuel used during
the ¢ooling tests shall be of the minimum
octane number approved for the en-
gine(s) involved, and the mixture set-
tings chall be those used In normal
operationn. The test procedures shall be
a5 outlined in §§ 7.452 through 7.455.

(h) Marimum anticipated oir tem-
peraiure. The maximum anticipated air
temnperature (hot-day condition) shall
pe 100 P. at sea level, decreasing from
this value at the rate of 36" F. per
thousand feet of altitude above sea level
until a temperature of —87° P. is reached
above which altitude the temperature
shall be constant at —87° P.

1¢) Carrection factor for cylinder
head, oil inlet, carburetor air, and engine
and transmission caolant outlet tempera-
tures, The cylinder head, oll inlet, car-
buretor air, and engine coolant outlet
temperatures shall be corrected by add-
ing the difference between the maximum
anticipated air temperature and the tem-
perature of the ambient air at the time
of the first occurrence of maximum head,
oil, air, or coolant temperature recorded
during the cooling test, unless a more
rational correction ls shown to be ap-
plicable.

id} Correction factor for cylinder bar-
rel temperalures. Cylinder barrel tem-
peratures shall be corrected by adding
0.7 of the difference between the maxi-
mum anticipated air temperature and
the temperature of the ambijent air at the
time of the first cccurrence of the maxi-
mum cylinder barrel temperature re-
corded during the cooling test, uniess a
more rational correction is shown to be
applicable.

§ 1.452 Climb cooling test procedure.
Climb cooling tests shal) be conducted on
all Category A rotoreraft in accordance
with paragraphs ¢a) through ¢d} of this
section. Such tests shall be conducted
on all muitiengine Category B rotor-
craft that are certificated in accordance
with the Transport Category A power-
plant installation requiremnents as well
as with § 7.384 (a) at the steady rate of
climb or descent established in accord-
ance with § 7.115 (» (2.

() The climb or descent cooling test
shall be conducted with the engine in-
operative which produces the mcst ad-
verse cooling conditions for the en-
gine(s) and powerplant components
remaining in operation.

ih) All remaining engine(s) shall be
operated at their maximum continuous
power or at fuli throttle when above the
critical altitude.

ic) After stabilizing temperatures in
flight, the climb shall be started at or
below the lower of the altitudes specified

in subparagraphs (1) and (2 of this
paragraph and shall be continued until
at least 5 minutes after the occurrence
of the highest temperature recorded, or
until the maximum altitude is reached
for which certification is desired. For
Category B rotoreraft which do not have .
a positive rate of climb, the descent shall
start at the all-engine-critical altitude
and terminate at the higher of the alti-
tudes specified in subparagraphs (3) and
{4) of this paragraph:

11) 1,000 feet below the engine critical
altitude,

(2) 1,000 feet below the maximum al-
titude at which the rate of climb is equal
to 150 fpm,

(3) The altitude at which level flight
call bhe maintained with one engine
operative, or

(4) Sea level.

(d) The climb or descent shall be con-
ducted at an air speed selected to repre-
sent & normal operational practice for
the configuration heing tested. However.
if it 15 determined that characteristics of
the cooling provisions make them sensgi-
tive to rotorcraft speed, the most critical
air speed shall be used, hut need not ex-
ceed the speeds established in accord-
ance with § 7.115 (a) (3) or (b) (D). It
shall be acceptable to conduct the climb
cooling test in conjunction with the take-
off cooling fest of § 7.453.

§ 7.453 C(ategory A,; take-off cooling
test procedure. A take-off cooling test
shall be conducted to den.onstrate cool-
ing during take-off and during subse-
quent climb with one engine inoperative.
‘The following procedure shall be appli-
cable:

(&) The take-off cooling test shall be
commenced by stabilizing temperatures
while hovering in ground effect with all
engines operating at necessary DOWET,
with the appropriate cowl flap and shut-
ter settings, and at the maximum welght
for which certification is sought.

(b) After all temperatures have stabi-
lized, the climb shall be started at the
lowest practicable altitude and shall be
conducted with one engine inoperative.

(¢) The remaining engines shall be
aperated at take-off rpm nd power (or
at full throttle when above the take-off
critical aititude) for the same time inter-
val as take-off power s used during
determination of the take-off flight path
(see § 7.114 (a)).

(d) At the end of the time interval
prescribed in paragraph (c) of this sec-
tion the power shall pe reduced to the
maximym continuous power and the
climb continued until at least 5 minutes
after the cccurrence of the highest tem-
perature recorded.

(&) The speeds shall be those used
during determination of the take-off
Aight path (see § 7.114 (a)),

§ 7454 Category B, cooling test pro-
cedure. Cooling tests shall be conducted
on all Category B rotoreraft in accord-
ance with paragraphs (a) through te) of
this section (see § 7.452 for climb cooling
tests where applicable?.

(a) The cooling test shall be com-
menced by stabilizing temperatures while
hovering in ground eflect with necessary
power and appropriate cowl flaps and



shutter settings and at the maximum
weight for which certification is sought.

(b) After all temperatures have stabi-
lized, the climb shall be started at the
lowest practicable altitude with take-off
power,

(¢} Take-off power shall be used for
the same time interval as take-off power
is used during determination of the take~
off Aight path (see §7.114 (D)).

(d) At the end of the time intervail
prescribed tn paragraph (¢) of this sec-
tion the power shall be reduced to the
maximum continuous power and the
climb continued untii at least 5 minutes
after the occurrence of the highest tem-
perature recorded.

(e) The cooling test shall be conducted
at an air speed corresponding to normal
operational practice for the configura-
tion being tested. However, If it is de-
termined that characteristics of the cool-
ing provisions make them sensitive to
rotorcraft speed, the most critical air
speed shall be used, but need not exceed
the best rate-of-climb speed with maxi-
mum continuous power.

§ 7.455 Hovering cooling test proce-
dures. Hovering cooling tests shall be
conducted as tollows:

{8) At maximum certificated weight
or at the highest weight at which the
rotorcraft is capable of hovering, il less
than maximum certificated weight, at
sea level using the power required to
hover but not exceeding maximum con-
tinuous power, in the ground effect with
still wind untii at least 5 minutes after
the occurrence of the highest tempers-
ture recorded,

(b) With all engines operating at
maximum continuous power, the rotor-
craft at maximum certificated weight,
and the altitude resulting in gero rate
of climb for this configuration until at
lease five minutes after the occurrence
of the highest temperature recorded.

INDUCTION AND EXHAUST SYSTEMS

§ 7460 General. (a) The engine air
induction system shall permit supplying
the proper quantity of air to the engine
under all conditions of operation.

(b) The induction system shall pro-
vide air for proper fuel metering and
mixture distribution with the induction
system valves in any position.

(¢} Air intakes shall not open either
within the engine accessory section or

other areas of the powerplant compart- .

ment where emergence of backfire flame
would constitute a fire hazard,

(d} Each engine shall be provided
with an alternate air source.

(e) Alternate air intakes shall be so
jocated as to preclude the entrance of
rain, ice, or any other foreigh matter,

§ 7461 Induction system de-icing and
anti~icing provisions--(a) General. The
engine air induction system shall incor-
porate means for the prevention and
elimination of ice accumulations.

(b} Heat rise. Unless it is demon-
strated that other means will accom-
plish the intent of paragraph (a’) of this
section, compliance with the following
heat-rise provisions shall be demon-
strated in air free of visible moisture at
a temperature of 30° F.:
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(1) Rotorcraft equipped with sea level
engines employing conventional venturi
carburetors shall have s preheater capa-
ble of providing a heat rise of 80° F.
when the engines are operating at 60
percent of thelr maximum econtinuous
power.

(2) Rotorcratt equipped with sea level
engines employing carburetors which
embody features tending to reduce the
posstbility of fee formation shall have a
preheater capable of providing & heat
rise of 70° F. when the engines are op-
erating at 60 percent of their maximum
continuous power.

(3) Rotorcraft equipped with altitude
engines employing conventional venturi
carburetors shall have a preheater capa-
ble ¢f providing & hea! rise of 120° F.
when the engines are operating at 60 per-
cent of their maximum contihuous
power.

{4) Rotoreraft equipped with altitude
engines employing carburetors which
embody features tending to reduce the
possibility of ice formation shall have &
prehester capable of providing a heat
rise of 100* F. when the engines are op-
erating at 60 percent of their maximum
continuous power.

§ 7462 Carburetor air preReater de-
sign. Carburetor air preheater shall in-
corporate the following provisions:

(a) Means shall be provided to assure
ventiiation of the prehester whett the en-
gine is being operated with cold air,

{b) The preheater shal] he constructed
to permit inspection of exhaust mani-
fold parts which it surrounds and also
to permit inspection of critical pertions
of the preheater itself,

§ 7463 Induction system ducts, In-
duction system ducts shajl tneorporate
the following provisions:

ta) Induction system ducts ahead of
the first stage of the supercharger shall
be provided with drains to prevent haz-
ardous accumulations of fuel and mois-
ture in the ground attitude. The drains
shall not discharge in locations which
might cause a fire hazard,

b Bufficient strength shall be in-
corporated in the ducis to prevent in-
duction system failures resujwi3 from
normal backfire conditions.

(¢} Ducts which are connected to com-
ponents of the rotorcraft between which
relative motion could exist shall incor-
porate provisions for flexibility.

(d? Induction system ducts within any
fire zone for which a fire-extinguishing
system is required shall be of Are-re-
sistant construction.

NoTe: Plreproof ducts are requiresd In In-
stances in which the duct may pass through
a fire wall.

§ 7464 JInduction system screems. 1f
induction sysitem screens are employed,
they shall comply with the following
provisions:

(a) Screens shall be located upstream
from the carburetor.

(b) Screens shall not be located in
portions of the induction system which
constitute the only passage through
which air can reach the engine, unless
the screen is 50 located that it can be de-
iced by heated alr.

(c) De-icing of Induction system
screens by means of alcohol alone in lieu
of heated air shall not be acceptable.

(d) It shall not be possible for fuel to
impinge upon the screens.

§ 1.485 Carburetor gir cooling. In-
stallations employing two-stage super-
chargers shall be provided with means to
maintain the air temperature at the in-
let to the carburetor at or bhelow the
maximum established value. Dewmon-
stration of compliance with this provi-,
sion shall be accomplished in accordance
with § 7.451.

§ 7.486 [Inter-coolers and after-cooi-
ers. Inter-coolers and after-coolers shall
be capable of withstanding without fail-
ure all vibration, inertia, and air‘pressure
loads to which they would be subjected in
operation.

§ 7.487 Exhaust system and installa-
tion componenis—(a)} General, {1
The exhaust system shall be constructed
and arranged to assure the safe disposal
of exhaust gases without the existence
of a fire hazard gr carbon monoxide con-
tamination of air in personnel compart-
ments.

(2) Unless appropriate precautions
are taken, exhaust system parts shall
not be located in hazardous proximity
to portions of any system carrying flam-
mable fluids or vApors nor shall they he
located under portions of such systems
where the latter could be subject to
leakage,

(3> Al rotorcraft components upon
which hat exh=zust gasas might impinge,
or which could he subjected to high tem-
peratures due to proximity to exhaust
system parts, shall be constructed of
fireproof material. All exhaust system
components shall be separated by means
of fireproof shields from adjacent por-
tions of the rotorcraft which are cutside
the engine compartment.

(4) Exhaust gases shall not discharge
in a manner to cause & fire hazard with
respect to any flammable fluid vent or
drain.

(5) Exhaust gases shall not discharge
at a location which will cause & glare
seriously affecting pilot vistbility at night.

{§) All exhaust System components
shall be ventilated to prevent the exist-
ence of points of excessively high tem-
perature.

(7) Exhaust shrouds shall be venti-
lated or insulated to avold during normal
operation a temperature sufflciently high
to ignite any flammable fluids or vapors
external to the shrouds.

(b) Exhaust piping. (10 Exhaust
piping shall be constructed of material
resistant to heat and corrosion, and shall
incorporate provisions to prevent failure
due to expansion when heated to operat-
ing temperatures.

{2) Exhaust pipes shall be supported
to withstand all vibration and inertia
loads to which they would be subjected
in operation.

¢3) Portions of the exhaust piping
which are connected to components be-
tween which relative motion could exist
shall incorporate provisions for flexi-
bility.



(¢) Ezhaust heat erchangers. (1)
Exhaust heat exchangers shall be con-
structed and installed to assure their
ability to withstand without fallure all
vibration, inertia, and other loads to
which they would be subjected in cpera-
tion. .

(2) Exhaust heat exchangers shall be
constructed of materials which are suit-
able for continued operation at high
temperatures and which are resistant to
corrosion due to elements contained in
exhaust gases.

{3} Provision shall be made for the
inspection of all critical portions of ex-
haust heat exchangers.

(4) Exhaust heat exchangers shall in-
corporate cooling provisions wherever
they are subject to contact with exhaust
gases,

(5) Exhaust heat exchangers or muffs

shall incorporate no stagnant aress or
liquid traps which would increase the
possibility of ignition of flammable
Auids or vapors which might be present
in case of failure or malfunctioning of
components carrying flammable fluids.
(d) Exhaust heating of ventilating air.
If an exhaust heat exchanger 1s used for
heating ventilating air used by person-
nel, a secondary heat exchanger shall be
provided between the primary exhaust
gas heat exchanger and the ventilating
alr system, unless it is demonstrated that
other means used preclude harmful con-
tamination of the ventilating alr.

POWERPLANT CONTROLS AND ACCESSORIES

§7.470 Powerplant controls; general.
The provisions of § 7.353 shall be ap-
plicable to all powerplant controls with
respect to location and arrangement, and
the provisions of §7.737 shall be ap-
plicable to all powerplant controls with
respect to marking. All flexible power-
plant controls shall ke of an approved
type. In addition, all powerplant con-
trols shall comply with the following:

(a) Controls shall be 30 located that
they cannot be inadvertently operated
by personnel entering, leaving, or mak-
ing normal movements in the cockpit.

{b) Controls shall maintain any set
position without constant attention by
flight perscnnel. They shall not creep
dye to control loads or vibration.

(¢) Controls shall have strength and
rigidity to withstand operating loads
without failure and without excessive
deflection.

§ 7471 Throttle and A. D, I system
controls. {(a) A separate throttle con-
trol shall be provided for each engine.
Throttle controls shall be grouped and
arranged to permit separate control of
each engine and also simultaneous con-
trol of all engines in such 8 manner that
proper synchronization of the power of
all engines can be readily achieved.

(b} Throttle controis shall afford a
positive and immediately responsjve
means of controlling the engines.

(cy If an antidetonant injection sys-
tem is provided, the control shall be in-
corporated in the throttle controls, ex-
cept that a separate control may be pro-
vided for the entidetonant injection
pump.
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§ 7472 Ignition switches. Ignition
switches shall provide control for each
ignition circuit on each engine. Means
shall be provided for quickly shutting off
all tgnition by the grouping of switches
or by providing a master ignition contrel.
If a master ignition control is provided,
a guard shali be incorporated to prevent
inadvertent operation of the control.

$7.473 Migture controls. (a) If mix-
ture controls are provided, a separate
control shall be provided for each engine.
The mixture controls shall be ‘grouped
and arrahged to permit separate control
of each engine and also simultaneous
control of all engines.

(b} Any intermediate positicn of the
mixture controls which corresponds with
a normal operating setting shall be pro-
vided with a means of identification by
feel and by vision.

$7.474 Carburetor air preheat con-
trcls. Eeparate carburetor air preheat
controls shall he provided to regulate the
temperature of the carburetor air for
each engine,

£ 7.475 Supercharger controls. Su-
percharger controls shall be accessible
to the pilots, except where a separate
flight engineer station with a control
panel is provided, in which case they
shall be accessible to the flight engineer.

§ 7476 Rotor brake controly. Tt shall
be physically impossible to apply inad-
vertently the rotor brake in flight. A
means shall be provided to warn the crew
if the rotor brake has not beeh completely
released prior to take-off,

§ 7477 Powerplant accessories. {(a)
Engine mounted accessories shall be of a
t¥ype approved for instailation on the en-
gine involved, and shall utilize the pro-
visions made on the engine for mounting.

{b) Items of electrical equipment sub-
Ject to arcing or sparking shall be in-
stalled in such a way as to minimize the
possibility of their igniting flammable
fluids or vapors which might be present.

{c) If continued rotation of an en-
gine-driven cabin supercharger or any
remote accessory driven by the engine
will constitute a hazard in case malfunc-
tioning occurs, means shall be provided
to prevent hazardous rotation of such
accessory without interfering with the
continued operation of the engine. (See
also § 7.358 (c}.}

Notx: Hazardous rotation may involve con-
sideration of mechanical damage or sus-
talned air flows which may be dangercus
under certain conditions.

§ 1.478 Engine ignition systems. ()
Battery ignition systems shall be supple-
mented with a generator which is auto-
matically made aveilable as an alternate
source of electrical energy to permit con-
tinued engine operation in the event of
the depletion of any battery,

(b) The capacity of batterles and
generators shall be suffictent to meet the
simultaneous demands cof the engine g~
nition system and the greatest demands
of any rotorcraft elecirical system com-
ponents which draw electrical energy
from the same source,

(1) The design of the engine ignition
system shall take into consideration the

condition .of an inoperative generator
and the condition of & completely de-
pleted battery when the generator is
running at its normal operating speed.

(2} If ounly one battery Is provided,
the design of the engine ignition system
shall take into consideration the condi-
tion in which the battery is completely
depleted and the generator is operating
Rt idling speed.

(3) Portions of magneto ground wires
for separate ignition circuits which lie
on the engine side of the fire wall shall
be installed, located, or protected so as
to minimize the possibility of simultane-
ous failure of two or more wires as a
result of mechanical damage, electrical
faults, ete.

(4) Ground wires for any engine shall
not be routed through fire zones, except
those associated with the engine which
the wires serve, unless those portions of
the wires which are located tn such fire
zones are fireproof or are protected
against the possibility of damage by fire
in a manner to render them fireproof.
(Bee § 7.472 for ignition switches.)

(5) Ignition circuits shall be electri-
cally independent of all other electrical
circuits except circuits used for analyz-
ing the operation of the ignition system.

{c) Means shall be provided to warn
fliight persgnnel if malfunctioning of any
part of the electrical system is causing
the continuous discharging of a battery
which is necessary for engine ignition.
(See § 7.472 for ignitlon switches.)

POWERPLANT FIRE PROTECTION

§ 7.480 Designaled fire zones. (a)
Designated fire zones shall comprise the
following regions: (See also § 7.385.)

(1) Engine power section,

{2) Engine accessory section,

(3) Complete powerplant compart-
ments in which no isolation is provided
between the engine power section and the
engine accessory section,

(4) Auxiliary power unit compart-
ments, and

(57 Fuel-burning heaters and other
combustion equipment installations as
defined by § 7.383.

(b) De:ignated fire zones shall be pro-
tected from fire by compliance with
§4 7.481 through 7.48%.

Nots: Por Category B rotorcraft, the
powerplant fire protection provisions are in-
tended to insure that the main and auxiliary
rotors and controls remain operable, that
the essential rotorcraft structure rermalns
fntact, and that the passengers and crew are
otherwise protected for a period of at least
5 minutes after the start of an engine fire
to permit a controlled autorotative landing.

87481 Flammable juids. (a) No
tanks or reservoirs which are a part of a
system containing flammable flulds or
gases shall be located in designated fire
zones, except where the fluid contained,
the design of the system, the materials
used in the tank and its supports, the
shutoff means, all connections, lines, and
controls are such as to provide an equally
high degree of safety.

{b) Fuel tanks shall oe {solated from
the engines by a fire wall or shroud. Not
less than one-half inch of clear airspace
shall be provided between any tank or
reservoir and a fire wall or shroud isolat-
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in flight after it has once been c¢losed.

Ing a designated fire zone, unless other
equivalent means are used to protect
against heat transfer from the fire zone
to the flammable fluid.

() If ahsorbent materials are located
in proximity to flammable fluid system
components which might be subject to
leakage, such materials shall be covered
or treated to prevent the absorption of
hazardous quantities of fluids.

$7.482 Shuioff means. (a) Means
shall be provided for shutting off or
otherwise preventing hazardous quanti-
ties of fuel, oil, de-icer, and other flam-
mabie fluids from flowing into, within, or
through any designated Aire zone speci-
fied in §7.480 (a), except that means
need not be provided to shut off flow in
lines forming an integral part of an
engine. Closihg any fuel shutoff valve
for any engine shall not affect more than
the selected engine.

(1) Category A.- It shall be shown
that no hazardous quantity of Sammable
fluid could drain into any designated fire
zone after shutting off has been accom-
plished. Closing the fuel shutofr valve
for any engine shall not make any of the
fuel supply unavailable to the remaining
engines.

(2) Category B. In installations using
engines of less than 500 cubic inches dis-
placement, shutoff means need not be
provided for engine oil systems.

(b) Operation of the shutoff means
shall not interfere with the subsequent
emergency operation of other equipment,
such as declutching the engine from the
rotor- drive.

{¢) The shutoff means shall be Iocated
outside of designated fire zones, unless an
equaily high degree of safety is otherwise
provided i(see § 7.48]).

{d) Provision shall be made to guard
against inadvertent operation of the
shutoff means, and to make it possible
for the crew to reopen the shutoff means

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

(a) Lines and fittings which are unde;
pressure, or which attach directly to thd
engine, or which are subject to relative
motion bhetween componefits shall
Rexible, fire-resistant i
resistant fittings
attach defac le
types. hefordvisions of
shall not agply to those lihes and fittings.
which fo an integral part of thel
engine.

(b) Lines and fittings which are no
subject to pressure or to relative motion;
between components shall be of fire-
resistant materials.

{¢y Vent and drain lines and fittings:
shall be subject to the provisions of!
paragraphs (a) and (b} of this section|
unless a failure of such line or Atting’

——

will not result in, or add to, a fire hazard.'
14Zarg.

% 7484 Fire-ertinguishing systems—
(a) General. (1) PFire-extinguishing
systems shall be provided to serve all
designated fire zones except that such
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systems need not be provided on Category
B rotorcraft employing engines of 15060
cubic inches or less displacement.

(2) On mulilengine rotorcraft, the
fire-extinguishing system, the guantity
of extinguishing agent, and the rate of
discharge shall be such as to provide two
adequate discharges. It shall be possible
to direct both discharges to ahy main
engine installation. Individual '“one-
shot” systems shall be acceptable in the
case of auxiliary power units, fuel-burn-
ing heaters, and other combustion equip-
ment. On single-engine rotorceraft, the
quantity of extinguishing agent and the
rate of discharge shall be such as to pro-
vide one adequate discharge for the en-
gine compartment.

(3} The fire-extinguishing system for
g powerplant shall be capable of protect-
ing simultaneously all zones of the
powerplant compartment for which pro-
tection is provided.

(h) Firg-ertinguishing agents. (1)
Extinguishing agents employed shall be
methyl bromide, carbon dioxide, or any

other agent which has been shown to:

provide equivalent extinguishing action.

(2) If methyl bromide, carbon dioxide,
or any other toxic extinguishing agent is
employed, provision shall be made to pre-
vent the entrance of harmful concentra-
tions of fluid or fluid vapors into any
personnel compartment either due to
leakage during normal operation of the
rotorcraft or as a result of discharging
the fire extinguisher on the ground or in
flight even though a defect may exist in
the extinguishing system. Compliance
with this requirement shall be demon-
strated by appropriate tesis.

(3} If a methyl bromide system is pro-
vided, the containers shall be charged
with a dry agent and shall be sealed by
the fire extinguisher manufacturer or
by any other party employing appro-
priate recharging equipment.

(¢} Eztinguishing agent contginer
pressure relief. Extingulshing agent
containers shall be provided with a pres-
sure rellef to prevent bursting of the
container due to excessive internal pres-
sures. The following provisions shall
apply:

(1) The discharge line from the re-
lief connection shall terminate outside
the rotorcraft in a location convenient
for inspection on the ground.

(2) An indleator shall be provided at
the discharge end of the line to provide
a visual indication when the container
has discharged.

(d) Erxtinguishing agent conilainer
compartment temperature. Under all
conditions in which the rotorcraft is in-
tended for operation, the temperature
range of the extinguishing agent con-
talners shall be maintained to assure
that the pressure in the containers can
neither fall below the minimum neces-
sary to provide an adequate rate of ex-
tinguishing agent discharge nor rise
above a safe limit so0 that the system
will not be prematurely discharged.

(e) Fire-extinguishing system mate-
rials. Madterials in the fire-extinguishing
system shall not react chemically with
the extinguishing agent so as to consti-
tute a hazard. All components of the
fire-extinguishing systems located in

engine compartments shall be con-
structed of fireproof materials.

§ 7.485 Fire-detector systems. Quick-
acting fire detectors of an approved type
shall he provided in all designated fire
zones, except on Category B rotorcraft
employing engines of 800 cubic inches or
less displacement. The flre detectors
shall be sufficient in number and location
to assure prompt detection of fire in
such zones. Pire detectors shall comply
with the following provisions:

(a} Fire detectors shall be constructed
and installed to assure their ability to
resist without failure all vibration, iner-
tia, and other loads to which they would
he subjected in operation.

(b) Fire detectors shall be unaffected
by exposure to oil, water, or other fluids
or fumes which might be present.

(¢} Means shall be provided to permit
the crew to check in flight the function-
ing of the electrical circuit assoclated
with the fire-detector system.

(d) Wiring and other components of
the fire-detector systems which are lo-
cated in engine compartments shall be
of fire-resistant construction.

(e} Detector system components for
any fire zone shall not pass through other
fire zones, unless they are protected
against the possibllity of false warnings
resulting from fires in zones through
which they pass. This requirement shall
not be applicable with respect to zones
which are simultaneously protected by
the same detector and extinguishing
systems.

§ 7486 Fire walls. Engines shall be
isolated from personnel compartments
by means of fire wallg, shrouds, or other
equivalent means. They shall be simi-
larly isolated from the structure, con-
trols, rotor mechanism, and other parts
essential to controlled fifght and landing
of the rotorcraft, unless such parts are
protected in accordance with the provi-
sions of §7.384, All auxiliary power
units, fuel-burning heaters, and other
combustion equipment which are in-
tended for operation in Aight shall be
isclated from the remainder of the rotor-
craft by means of fire walls, shrouds, or
other eqguivalent means. In complying
with the provisions of this section, ac-
count shall be taken of the probable path
of a fire as affected by the air flow in
normal flight and in autorotation. The
following shall apply:

(a) Pire wslis and shrouds shall be
constructed in such a manner that no
hazardous quantity of air, fluids, or
flame can pass from the engine compart-
ment to other portions of the rotoreraft.

(b} All openings in the fire wall or
shroud shall be seaied with close-fitting
fireproof grommets, bushings, or fire-
wall fittings.

(¢c) Fire walls and shrouds shall be
constructed of fireproof material and
shall be protected against corrosion.

§ T487 Cowling. (a) Cowling or en-
engine compartment covering shall be
constructed and supported so as to make
it capable of resisting all vibration, in-
ertia, and air loads to which it would be
subjected in operation.



(b) Cowling shall have drainage and
ventilation provisions as prescribed in
§ 7.489.

(¢) On rotoreraft equipped with a dia-
phragm complying with § 7.488, the parts
of the accessory section cowling which
might be subject to flame in the event
of a fire tn the engine power section of
the powerplant shall be constructed of
fireproof material and shall comply with
the provisions of § 7.486.

(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 flreproof material.

{e) Category A: The rotorcraft shall
be so designed and constructed that fire
originating in any fire zone cannot enter,
either through opentngs or by burning
through external skin, Into any other
zone or region where such fire would
create additione] hazards. If i} rotor-
craft is provided with a retractauvie land-
ing gear, this provision shall apply with
the landing gear retracted. Fireproof
materials shall be used for all skin areas
which might be subjected to flame in the
event of a fire originating in the engine
pPOwWer or accessory sections.

§7.488 Category A engine accessory
section diaphragm. Unless equivalent
protection can be shown by other means,
& diaphragm shall be provided on air-
cooled engines to Isolate the engine
power section and all portions of the
exhaust system from the engine acces-
sory compartmeni. This diaphragm
shall comply with the provisions of
§ 7.486.

§ 7489 Drainage and ventilation of
fire zones. (a) Complete drainage of
all portions of desighated fire zones shall
be provided to minimize the hazards re-
sulting from failure or malfunctioning
of components containing fAammable
flzids. The drainage provisions shsall be
effective under condltions expected to
prevatl when drainage is needed and
shall be so arranged that the discharged
fluid will not cause an additional fire
hazard.

(b} All designated fire zones shall be
ventilated to prevent the accumulstion
of flammable vapors. Ventilation open-
ings shall not be placed in locations
which would permit the entrance of
flammable fluids, vapors, or flame from
other zones. The ventilation provisions
shall be so arranged that the discharged
vapors will not cause an additional fire
hazard.

e} Category A: Except with respect
to the engine power section of the power-
plant compartment, provision shall be
made to permit the crew to shut off
sources of forced ventilation in any fire
zone, unless the amount of extinguish-
ing agent and rate of discharge are based
on maximum air flow through the zone.

SUBPARY F-—EQUIPMENT
CENERAL

£ 7.600 Scope, The required basic
equipment as prescribed in this subipart
is the minimum which shall be installed
in the rotercraft for certification. Such
additional equipment as ls necessary for
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a specific type of operation 1s preseribed
in the operating rules of the regulations
in this subchapter.

$7.601 Functional end installational
requirements. Each item of equipment
installed in a rotoreraft shall be:

(a) Of a type and design appropriate
to perform its intended function;

(b) Labeled as to its identification,
function, or operational limitations, or
any combination of these, whichever {5
applicable;

(¢) Installed ih accordance with speci-
fled limitations of the equipment; and

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

§ 7602 Required basic egquipment.
The equipment listed in §4 7.603 through
7.605 shall be the required basic equip-
ment. <(See £ 7.600.)

§ 7.803 Flight and navigational in-
struments. (See § 7.612 for installation
requirements.)

(a) Air-speed indicating system.

(b} Altimeter (sensitive).

{¢) Clock (sweep-second).

(d) Pree-air temperature indicator.

(e) Gyroscaopic bank and pitch indica-~
tor (non-tumbling type).

(1) Gyroscopic rate-of-turn indicator
(with bank indicator).

(g) Gyroscople direction indicator.

(h) Magnetic direction indicator,

(1) Rate-of-climb indicator (vertical
speed) .

§ 1.604 Powerplant instruments. (See
§ 7.813 for installation requirements.)

(a) Carburetor air temperature indi-
cator for each engine.

(b) Cylinder head temperature indi~
cator for each air-ccoled engine, or cool~
ant temperature indicator for each
liguid-cooled engine.

(¢} Category A: An individual fuel
pressure tndicator for each engine and
either an independent wary g device for
each engine or a master warning device
for all engines with means for isolating
the individual warning circuit {rom the
master warning device.

id) Category B: An individual fuel
pressure indicator for each engine,

(e} PFuel quantity indicator for each
fuel tank. (See § 7.437)

) Low fuel warning device for each
tank if a multi-tank system is employed.
(See § T.418)

{g) Manifold pressure indicator for
each engine, if altitude engines are used,

(h) Category A: An individual oil
pressure indicator for each engine and
either an Independent warning device
for each engine or a master warning de-
vice for all engines with means for isolat-
ing the individual warning circuit from
the master warning device.

(1) Category B: An individual oil
pressure indicator for each engine.

($) Otl pressure warning device for
each pressure-lubricated gear box to in-
dicate when the oil pressure falls below
a safe value.

(k) OQil quantity indicator for each
oil tank and each rotor drive gear box,
if lubricant is self-contained. (See
§7613 (d))

1) 0Oil temperature indicator for each
engine.

(m) Oil temperature warning device
to indicate when the oil temperature in
any rotor drive gear box exceeds a safe
value.

(n) Tachometer for each engine,
{These tachometers may be combined
in a single instrument with that required
by paragraph (o) of this section, except
that such an instrument shall indicate
rotor rpm during autorotation.)

(0} Tachometer(s) to Indicate rotor
rpm of the main rotor(s), or for each
main rotor, the speed of which can vary
appreciably with respect to another main
rotor.

{p) Category A: Fire warning indt-
cators. (See §7.485.)

(g Category B: Fire warning indi-
cators when fire detection is required,
(See § 7.485.)

§7.605 Miscellaneous equipment.
There shall be Instalied:

(a) Approved seats for all occupants.
(See §7.356.)

(b} Approved individual safety belts
far all occupants. (See § 7.643.)

(¢) Master switch arrangement for
electrical circuits other than ignition.
1See § 7.622 (c).)

(d) Source{s)
(See § 7.620.)

(e) Electrical protective devices.
§17.6240

(f) Hand fire extinguishers.
3§ 7.380 (a) and 7.381 (e} and ({).)

(g} Windshield wiper or equivalent
for each pilot station. (See § 7.351 (b))

th) Radic communication system
(two-way).

(i) Ignition switch for each and all
engines. (See§ 7.472)

§ 7.808 Equipment, systems, and in-
stallations—(a) Functioning and reli-
ability. All equipment, systems, and ih-
stallations, the functioning of which is
necessary in showing compliance with
the regulations in this subchapter, shall
be designed and instailed to insure that
they will perform their intended func-
tions reliably under all reasonably fore-
seeable operating conditions.

() Hazgrds. All equipment, systems,
and installations shall be designed to
safeguard against hazards to the rotor-
craft in the event of their malfunctioning
or failure.

(¢) Category A; power supply. Where
an installation, the functioning of which
is necessary in showing compliance with
the regulations in this subchapter, re-
quires a power supply, such installation
shall be considered an essential load on
the power supply, and the power spurces
and the system shall be capable of sup-
plying the following power loads in prob-
able operating combinations and for
probable durations:

(1) All loads connected to the system
with the system functioning normally.

(2) All essential loads after failure of
any one prime mover, power converter,
or energy storage device.

(3) All essential Joads after failure of
any one engine on two- or three-engine
rotorcraft, or after fallure of any two
engines on rotorcraft with four or more
engines.

(4) In determining the probable
operating combinations and durations of

of electrical energy.
(Bee
'(See



essential loads for the partial power fail-
ure conditions prescribed in subpara-
graphs (2) and (3 of this parsgraph, it
shall be permissible to assume that the
power loads are reduced in accordance
with a monitoring procedure which is
consistent with safety in the types of
operations authorized. I a particular
load is not required to maintain con-
trolled flight, it need not be considered
for the two-engine-inonerative condition
on rotorcraft with four or more engines
as preseribed in subparagraph (3) of this
paragraph.

INSTRUMENTS | INSTALLATION

476810 General. The provisions of
$3% 7.6131 through 7.613 shall apply to the
installation of instruments in rotorcraft.

Norx. It may be necessary to duplicate cer-
taip instruments at two or more crew sta-
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/above the best rate-of-climb speed.
\5 ) The air-speed indicating system
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termineﬁ over an appropriate range of
speeds

)
of ¢
ana,

(11) In ground effect during the ac-
celergted take-off run.

(3N The air-speed error of the instal-
lation, including the air-speed indicator
instrument calibration etrror, shall not
exceed 3 percent or 5 mph, whichever is
greater:

(1) Throughout the speed range In
level flight at forward speeds of 10 mph
or over, and

(ii) Through the speed range 1h climb

n méht for the flight conditions
b, level flight, an autorotation;

.ﬂ//l

(1) Be sufficlently overpowered by one
human pilot to enable him to control the
rotorcraft,

(2) A means shall be provided to indi-
cate readlly to the pllot the alignment
of the actuating device in relation to the
control systetn which it cperates, except
when automatic synchronization is pro-
vided.

{3} 'The manusally operated control(s}
for the system's operation shall be read-
ily accessible to the bilots.

(4) The automatic pilot system shall
be of such design and 50 adiusted that,
within the range of adjustment available
to the human pilot, it cannot produce

of 10 mph below the take-off climb-out “hazardous loads on the rotorcraft or
safety speed (see § 7.114 (a}) to 10 mph*t freate hazardous deviations in the filght

shall be arranged insofar as practicable

tlons to meet the instrument vieibility re- Jto preclude malfunctioning or serious

quirements prescribed in § 7.611, or when®
required by the operating rules of the regu-
lations in this subchapter for rellabiilty or
cross check purposea in particular types of
operations. In this case (ndepsndent operat-
ing aystetaa are required in accordance with
the provisions of § 7.612 ().

§$ 7811 Arrangement and visibility of
instrument installations. {(a) Flight,
navigation, and powerplant instruments
tar use by each pilot shall be plalnly visi-
ble to him from his station with the
minimum practicable deviation from his
normal position and line of vision when
he is looking out and forward along the
gight path.

(b} ‘The required instruments consist-
ing of the air-speed indicator, gyroscopic
direction indicator, gyroscopic benk and
pitch indicator, gyroscopic turn and
bank indicator, altimeter, rate-of-climb
indicator, rotor tachometeris), and
manifold pressure indicator, shall be
grouped and shall be centered as nearly
as practicable about the vertical plane
of the pilot's forward vision, Additional
instruments considered of prime impor-
tance to the safe operation of the rotor-
craft shall be inciuded in the grouping.

(¢} All other required powerplant in-
struments shall be closely grouped on the
instrument panel.

(d) Identical powerplant instruments
for the several engines shall be located
to prevent any misleading impression as
to the engines to which they relate.

{e) Powerplant instruments vital to
the sale operation of the rotorcraft shall
be plainly visible to the appropriate crew
members,

{(f) The vibration characteristics of
the instruinent panei shaill be such as not
to impair seriously the accuracy of the
instruments or to damage them.

$1.612 Flight and navigational in-
struments—(a} Air-speed indicating sys-
tems. (1) Air-speed indicating instru-
ments shall be calibrated to indicate true
air speed at sea level in the standard
atmosphere with a minimum practicable
instrument calibration error when the
corresponding pitot and static pressures
are applied to the instrument.

(2) The air-speed indicating system
shall be calibrated to determine the sys-
tem error; i. &, the relation between TAS
and CAS. This calibration shail be de-

error due to the entry of moisture, dirt,

or other substances,

)@ The air-speed indicating system
all be provided with a heated pitot tube

or equivalent means of preventing mal-

functioning due to icing,

(b)Y Static air vent and pressure al-
timeter systems. (1) Al instruments
provided with static air case connections
shall be vented to the outside atmosphere
through an appropriate piping system.

(2) The vent(s) shall be so located on
the rotoreraft that its oriflces will be
least affected by air Sow variation, mois-
ture, or other foreign matter.

(3} ‘The installation shall be such that
the systemn will be airtight, except for
the vent into the atmosphere.

(4) Pressure aliimeters shall be of an
approved type and shall be calibrated to
indicate pressure altitude in standard at-
mosphere with & minimum practicable
instrument calibration error when the
corresponding static pressures are ap-
plied to the instrument. N

(5) The design and installation of the
altimeter system shall be such that the
error in indicated pressure altitude at
sea level in standard atmosphere, ex-
cluding instrument calibration error,
does not result in a reading more than
30 feet high nor more than 30 feetdow in
the level flight speed range 0 mph to
0.9 Vu.

(c) Magnetic direction indicator. (1)
‘The magnetic direction indicator shall be
installed so that its accuracy will not be
excessively affected by the rotoreraft's
vibration or magnetic fields of a per-
manent or transient nature,

(2) After the magnetic direction indi-
eator has been compensated, the calibra-
tion shall be such that the deviation {n
level flight does not exceed +10° on any
heading,

(3} A calibration placard shall be pro-
vided as specified tn § 7.733.

(d) Automatic pilot system. If an
automatic pilot system is installed, it
shall be of an approved type, and the
following shall be applicable:

(1) The system shall be so designed
that the automatic pilot can either:

(1) Be quickly and positively disen-
gared by the human pilots to prevent it
from interfering with their control of
the rotoreraflt, or

~—path under any conditions of flight ap-

propriate to its use either during normal
operation or in the event of malfunction-
ing, assuming that corrective action is
initiated within & reasonable period of
time.

(e} Category A; instruments utilizing
a power supply. Each required Right
instrument utilizing a power supply shall
be provided with two independent sources
ol power, & means of selecting either
power source, and a meahs of indicat-
ing the adequacy of the power being
supplied to the instrument. The in-
stailation and pewer supply system shall
be such that fatlure of any flight in-
strument connected to one source, or of
the eoergy supply froin olie source, ot
a fault in any part of the power distri-
bution system, will not interfere with
the proper supply of energy from the
ather source. (See also §§ 7.608, 7.620,
and 7.654.)

() Duplicate instrument systems. 1f
duplicate flight instruments are required
by the operating regulations in this sub-
¢hapter (see note under §7.610), the
operating system for a duplicate instru-
ment shall be completely independent of
the operating system for the duplicated
instrument. Additional instruments
shall not be connected to the first pitot
system. If additional instruments are
cennected to the other system, provision
shall be made to disconnect or isolate
in flight such additional instruments.

§ 1613 Powerplant  instruments—
{a) Instrument lines. (1) Powerplant
instrument lines carrylng flammable
fluids or geses under pressure shell be
provided with restricted orifices or equiv-
alent safety devices at the source of the
pressure to prevent the escape of exces-
sive fluid or gas in case of line fallure.

(2} The provisions of §§ 7432 and
7.433 shall be made applicable to power-
plant instrument lines,

thy Fuel guantity indicgtor. Means
shall be provided to indicate to the flight
crew the quantity in gallons or equivalent
units of usable fuel in each tank during
flight. The following shall apply:

(1) Tanks, the cutlets and air spaces
of which are interconnected, shall be con-
sidered as one tank for the purpose of
providing separate indicators.

(2} Exposed sight gauges shall be pro-
tected against damage.

(3) Fuel gquantity indicators shall be
calibrated to read zero during level flight
when the quantity of fuel remaining in

,./:/‘4
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the tank i3 equal to the unusable fuel
supply as deflned by §7.418. (See
§7.738)

(¢) Fuel flowmeter system. When a
flowmeter system is installed, the meter-
ing component shall include 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,

(d) il quantity indicator. A stick
gauge or other equivalent means shall
be provided to indicate the quantity of oil
in each tank and in each transmission
gear box. (See § 7.735.)

ELECTRICAL SYSTEMS AND EQUIPMENY

§7.620 General. The provisions of
4% 7.621 through 7.626 shall apply to all
electrical systems and equipment (see
also § 7.606).

§7.621 Electrical system capacity.
The required generating capacity and
the number and type of power sources
shall be determined by an electrical load
analysis and shall comply with § 7.8086.

§7.622 Generating system. (a) The
generating system shall be considered
to include electrical power sources, main
power busses, transmission cables, and
associated control, regulation, and pro-
tective devices.

(b) The generating system shall be so
designed that the power sources function
properly both when connected in com-
bination and independently, and the fail-
ure or malfunctioning of any power
source cannot create a hazard or impair
the ability of the remaining sources to
supply essential loads.

(¢c) Means accessible in flight to ap-
propriate crew members shall be pro-
vided for the individual andcollective
disconnection of electrical power sources
from the main bus.

(d} Means shall be provided to indi-
cate to appropriate crew members those
generating system quantities which are
essential for the safe operation of the
system.

Notz: The voltage and cutrent supplied
by each generator are gquantities considered
esaential.

%7823 Distribution system. (a) The
distribution system shall be considered to
include all distribution busses, their as-
sociated feeders, and control and protec-
tive devices.

th) Category A: Individual distribu-
tion systemns shall be designed to insure
that essential load circuits can be sup-
plied in the event of reasonably probable
faults or open clreuits.

(¢) Where two independent sources of
electrical power for particular equipment
or systems are required by the regula-
tions in this subchapter, their electrical
energy supply shall be assured.

Norr: Various mesans may be used to as-
sure a supply, such as dAuplicate electrical
equipment, throw-over switching, and multi-
channet or 1l00p circuits separately routed.

§ 7624 Electrical protection. (a)
Automatic protective devices shall be
provided to minimize distress to the elec-
trical system and hazard to the rotor-
craft in the event of wiring faults or

—(d) Batteries and their sinstallations

rosive battery fluids.
(W
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serious malfunctioning of the system or
connected equipment.

(b) Category A: In the generating
system, means shall be provided to auto-
matically de-energize and disconnect
from the main bus any power source
which develops hazardous overvoltage.

(¢} All resettable type circuit protec-
tive devices shall be so designed that,
when an overload or circuit fault exists,
they will open the circult irrespective of
the position of the operating control.

(d) Protective devices or thelr con-
trols used in essential load circuits shall
be accessible for resetting in flight.

(e) Circuits for essential loads shall
have individual circuit protection.

Notx: This provision does not necessarily
require individual protection for each clreult
in an essential load system; & g, each posi-
tion light in the system.

) If ftuses are used, there shall be
provided spare fuses for use in flight
equal to at least 50 percent of the num-
ber of fuses of each rating required for
complete circuit protection.

§ 7.625 Electrical equipment and in-
stallation., (a) In showing compliance
with § 7.608 (a) and (b with respect to
the electrical system, equipment, and in-
stallation, consideration shall be given to
critical environmental conditions.

Notx: Critical environmental conditions
may include temperature, pressire, humidity,
ventilation, position, acceleration, vibration,
and presence of detrimental substances.

(b} All electrical equipment, controls,
and wiring shall be 50 installed that oper-
ation of any one unit or system of units
will not affect adversely the simultaneous
operation of any other electrical unit or
system of units essential to the safe oper-
ation of the rotoreraft.

(c) Cables shall be grouped, routed,
and spaced so that damage to essential
circuits will be minimized in the event of
faults in heavy current-carrying cablas.

shall provi r ventijat
fluids, ventiné ¥ g
of other pa

. drainage of
protection
of the rojbreratft from cor-

§ 7828 Electrical system fre and
smoke protection. The design and in-
stallation of all components of the
electrical system shall comply with the
pertinent fire and smoke protection pro-
visions of §§7.358 (¢) and 7.385. All
electricai cables, terminals, and equip-
ment which are necessary in emergency
procedures and which are located In
designated fire zones shall be flre-
resistant.

LIGHTS

§$7.6830 Instrument lights. (a) In-
strument lights shall provide sufficient
illumination to make all instruments,
switches, etc., easily readable.

(b) Instrument lights shall be 50 in-
stailed that their direct rays are shielded
from the pilot's eves and so that no ob-
jectionable reflections are visible to him.

§7.631 Landing lights. (a) When
landing or hovering lights are required,
they shall be of an approved type.

(b} Landing lights shall be installed
sc that there is no objectionable glare

visible to the pilot and so that the pilot
is not adversely affected by halation.

(¢c) Landing ltghts shall be installed in
& location where they provide the neces-
sary illumination for night operation in-
cluding hovering and landing.

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

§ 7.633 Position light system installa-
tion—i{a) Generel. In addition to this
section, the provisions of §§ 7.633 through
7.635 shall be applicable ta the position
light system as a whole. The position
light system shall include the items spec-
ifled in paragraphs (b) through of
this section. o

(b) Forward position lights. Porward
position lights shall consist of a red and
a green light spaced laterally as far apart
as practicable and installed forward on
the rotorcraft in such a location that,
with the rotoreraft in normal Alying posi-
tion, the red light is displayed on the left
side and the green light is displayed on
the right side. The individual lights
shall be of an approved type.

{(¢) Rear position lights,
tion lights shadl consist ared and a
white light mo hd-cr‘ufe rotorcraft as
far aft as prafficable arfl located in close
proximity to each other. Individual
ights_shall be of an approved type.

d) Fuselage lights, Puselage llsht.a,
hall consist of two white lights installed : ;

pproximately in the same vertical plane ;

the forward position lights. One of |
hese'lights shall be mounted on the top !

of the X\tdlselnge the other on the bottom.,
The infividual lights shall be an
approved type. [
i (e) Flasher. A positionflight/fiasher |
;of an approved type shall be installed

s:pgﬁmphs m ,

ency shall not

nform to either one of r.hei

following:
£ (§) The forward position lights and,
i fuselage lights flashing sirmgultaneously at !

' the rate specified in subgaragraph (1) !
5 of this paragraph, with thg rear red posi-,
. tion light flashipg ultAneously with
" one flash off t rward position and
. fuselage lights gnd the rear white posi--
jtiun Iight flasifing simultareously with'
{the next flashf of the forward position

: and fuselage lights, or
i (i) The forward position lights and
' fuselage lights flashing alternmately at
. the rate specified in subparagraph (1)
of this paragraph, with the rear white
:light flashing simultaneously with the .
i forward position lights and the rear red -
lignt flashing simultaneously with the
‘ ! fuselage lights.
V (3) A switch shall be provided in the |
{system to disconnect the flasher from |
ithe circult so that continuous light can
be supplied by the forward position
lights and the rear white position light
ith the remalning lights de-energize
4f) Light covers and color filters.
. Light covers or color filters used shall be

NICHIVEY)

Rear posi- |



of flame-resistant material and shall be
constructed so that they will not change
color or shape or suffer any appreciable
loss of light transmisaion during normal
use.

$ 7.633 Position light system dihedral
angles. The forward and rear position
lights as installed on the rotoreraft shall
show unbroken light within dihedral
angles spectfied in paragraphs (a)
through tc) of this section.

(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 longi-
tudinal axis.

(b) Dihedral angle R (right) 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 right of the first,
when looking forward along the longi-
tudinal axis.

(¢) Dihedral angle A (aft) shall be
considered formed by two intersecting
vertical planes making angles of 70° to
the right and 70" to the left, respectively,
looking aft along the longitudinal axis,
to a vertical plane passing through the
longitudinal axis,

% 7.634 Paosition light distribution and
intensilies—(a) General. The intensities
preseribed in this section are those to he
provided by new equipment with all
light covers and color fllters 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
lghts shall comply with the provisions
of paragraphs {(b) and (¢) of this section.

1b} 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-

graph.

(1} Intensilies in horizonial plane.
The intensities in the horizontal plane
shall not be less than the values given
tn Pigure 7-1. (The horizontal plane is
the plane containing the longitudinsl
axis of the rotorcraft and is perpendicu-
lIar to the plane of symmetry of the rotor-
craft.)

(2) Intensities above and below hori-
zontal, The Intensitles in any vertical

is the minimum intensity prescribed if
Figure 7-1 for the corresponding angles
in the horizontal plane. (Vertical planes
are planes perpendicular to the hori-
zontal plane.)

(3) Overlaps belween aedjacent sig-
nals. The intensities in overlaps between
adjacent signals shall not exceed the
valyes given in Figure 7-3, except that
higher Intensities in the overlaps shall

4,{‘7'4( )’ 9’ AL
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be acceptable with the use of main beam
intensities substantially greater than the
minima specified in Pigures 7-1 and 7-2
if the overlap intensities in relation.to
the main beam intensities are such as
not to affect adversely stgnal clarity.
T {e) Fuselage Itghts e illuminat:

tnten.sity of ghe t he bottom fuse-
lage li all be equiva-
Ient would be furnished by

wer la P installed in a
reﬁ of ct.ive properties,

The lights sh clear cover and
the light distrib tion shall be reasonably
uniform throughout approximately a
__l'_:_?misphere

Angle [rom
right or left of
longitudina)
dxis, megs-
ured from
desd ahead

Dihedrat mzle (ght
involve

Intentity
(candies)

40
30
200 o L j0e 5
| 110° to 180° 20
S102 40 U o mirin g
=

FI6URE 7-1—MINIMUM INTENSITIRS IV THE HORIZONTAL
PLANE OF ForRwARD AXD REAR Pofmox LIGHTS

Angle above or below Intensity
horizontal

,,,,,,,,,,,,,,, LooI.
0° 105, 0.80 I
5 to 108 0801,
10° to 15°. 100 L
15° 1o 20°. 0.50 1.
2° te 30° 0.30 L
30° to 40° . 010 L.
407 to90°. . | At least 2 candies

FICURRE 7-2—MINIMUM INTENSITIES IN ANY VERTICAL
FLANE OF FORWARD AXD REAR PO3ITION LiGHTS

Mazimur intensity

Overlaps i |
Ates A | Area B
{candles) t {candles)

Green in dihedral angle L_.
Red in dihedrai angle R._
Green in dihedral angle A
Hed in dihedral angle A .. 5
Rear white in dihedral angle L. _, 5
Rear white in dibedral angle R..__ 5

,-%ml‘nz T-3—MaxiRUW INTENSITIES IN OVERLAFFING
paragraphs (1) through (3 of this para- :

BEaus or ForwakD AKD REar PosrmioN LicRTS

NoTE: Area A includes all directions in the
adjacent dihedral angle which pass through
he light source and which intersect the
common boundary plane at more than 10
degrees but less than 20 degrees. Area B
includes all directions in the adjacent di-
hedral angle which pass through the light
source and which Intersect the common
boundary plane at more than 20 degrees.

$7.835 Color specifications. The

colors of the position lights shall have
plane shall not be less than the Bppro= :
priate value given in Figure 7-2, wherU

the International Commission on IMumi-
nation chromaticity coordinates as set
forth in paragraphs (s} through (c) of
this section.

{a) Aviation red.

"'y is not greater than 0.935,
“%" 18 not greater than 0.003;

(h) Aviation green.

“z" 18 not greater than 0.440—0.320y,
"z’ ip not greater than “'y"—0.170,
""" is not lexs than 0.390—0.1701;

7~

{c) Aviation while.

“::" s not leas than 0.350,
“z'' s nat greater than 0.540,
“pr—ryo' 13 not numerically greater than
0.01, —
“yo" belng the “¥” coordinate of the Planc-
kian radiator for which zo==x.

$7.638 Riding light. (a) When a
riding (anchor) light is required for a
rotorcraft operated from water, it shall
be capable of showing a white light for
at least 2 miles at night under clear
atmospheric conditions.

(b} Riding lghts shall be installed
s0 that they will show a maximum prac-
ticable unbroken light when the rotor-
craft is moored or drifting on the water.
Externally hung lights shall be per-
mitted.

£ 7.637 Anti-collision light. In addi-
on to the jon ht system pre-
cribed in §} % rough 7.835, an
pproved antf-collision light shall
talled.
SATITY EQUIPMENT

§ 7640 General. Required safety
equipment which the crew is expected
to operate at a time of emergency such
as flares and automatic life-raft rejeases,
rhall be readily accessible. (See also
§7.738 (&) )

§7641 Flares. When parachute
flares are instaligd, they shall be of an
approved type and installed in aceord-
ance with § 7.642.

§ 7.642 Flare installation. (a) Para-
chute fiares shall be releasable from the
pilot compartment and installed to mini-
mize the danger of accidental discharge,

(hy It shall bhe demonsirated in
flight that, the flare installation is such
that ejection can be accomplished with-
out hazard to the rotorcraft and its oc-
cupants.

(¢) If recoil loads are involved in the
ejection of the flares, the structure of the
rotorcraft shall be designed to withstand
such loads.

§ 7.643 Safelty bells. Safety belts
shall be of an approved type (see § 7.355
ic} (2)), When means are provided to
indicate to the passengers when seat belts
should be {astened, the device shall be so
installed that it can be operated from the
seat of either the pilot or copllot.

§ 7.8644 Emergency flotation and sig-
naling equipmenl. When emergency
flotation and signallng eguipment Iis
required by the operating rules of the
regulations in this subchapter, such
equipment shall comply with the provi-
slons of paragraphs (a) through (d) of
this section.

(a) Life rafts. Life rafts shall be of
an approved type. Unless excess rafts
of sufficient capacity are provided, the
buoyancy and seating capacity beyond
the rated capacity of the rafts shall be
such as to accommodate all occupants of
the rotorcraft in the event of a loss of one
life raft of the largest rated capacity on
board. Each life raft shall be equipped
with a trailing line and with a static line,
the latter designed to hold the raft near
the rotorcraft but to release it in case the
rotorcraft becomes totally submerged.
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Each raft shall contain cbvious markings
of instructlon on its aperation.

(b) Life-raft equipment. Approved
equipment intended for survival shall be
attached to each life raft and marked for
identification and method of operation.

Note: The extent and type of survival
equipment will depend upon the route over
which the rotorcraft ls operated.

(¢c) Long-range gignaling device. An
approved long-range signaling device
shall be provided for use in one of the
life rafts.

(d) Life preservers. Life Dreservers
shali be of an approved type.
be-reversible and-shall comtain obvious
markings.ef instruction on their use.

§ 7.645 Stowage of safety equipment.
Special stowage provisions shall be made
for all prescribed safety equipment to
be used in emergenclies. The stowage
provisions shall be such that the equip-
ment is directly accessible and its loca~
tion is obvious. All safety equipment
shall be protected against inadvertent
damage. The stowage provisions shall
be marked conspicuously to tdentify the
contents and to facilitate removal of the
equipment. In addition, the following
shall specifically apply:

(a) Emergency exit means, The
stowage provisions for the emergency
exit descent device required by § 7.357
id) (6) shall be located at the exits
which they are intended to serve.

(b} Life rafts. Life rafts shall be
stowed near exists through which the
rafts can be launched during an un-
planned ditching. Rafts automatically
or remotely released on the outside of
the rotorcraft shall be attached to the
rotorcraft by means of the static line
prescribed in § 7.644 (a).

{(¢) Long-range signaling device. The
stowrge provisions for the long-range
signaling device required by § 7.64¢ (c)
shall be located near an exit to be avail-
able during an unplanned ditching.

(d) Life preservers.
shall be 50 located that they are within
easy reach of each occupant while seated,

§ 7646 Ozygen equipment and sup-
ply—(a) Protective breathing equip-
ment. When protective breathing equip-
ment is required by the operating rules
of the regulations in this subchapter, it
shall be designed to protect the flight
crew from the eflects of smoke, carbon
dioxide, and other harmful gases while
on flight deck duty, The protective
breathing eguipment and the necessary
supply of oxygen shall be in accordance
with the following provisions:

{1) The protective breathing equip-
ment shall include masks covering the
eyes, nose, and mouth, or only the nose
and mouth where accessory equipment
is provided to protect the eyes.

(2} A supply of protective oxygen per
crew member shall be of 10 minutes dura-
tion at a pressure altitude of 8.000 feet
and a respiratory minute volume of 30
liters per minute BTPD.

NOTE: When a demand-type oxygen sys-
tem ls employed, & supply per crew member
of 200 liters of free oxygen at 70° F. and 760

mm. Hg pressure 18 considered to be of 10
minutes durstion at the prescribed altitude

Life Preservers,
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and minute volume, BTPD refers to body
temperature conditions; L. e, 37° C. at am-
bient pressure, dry.

MISCELLANEOUS EQUIPMENT

§ 1.650 Hydraulic systems; strengih-—
ta) Structural loads. All elements of the
hydraulic system shall be designed to
withstand, without detrtmental perma-
ment deformation, all structural loads
which may be imposed simultaneocusly
with the maximum hydraulic loads oc-
curring in operation.

(b)Y Proof pressure tests, All elements
of the hydraulic system shall be tested to
& proof pressure of 1.5 times the maxi-
mum pressure to which the part will be
subjected in normal operation. In such
test, no part of the hydraulic system
shall fail, malfunction, or suffer detri-
mental deformation.

(¢) Burst pressure sirength. Indi-
vidual hydraulic system elements shall
be designed to withstand pressures which
are sufficlently increased over the pres.
sures prescribed in paragraph (b) of
this section to safeguard against rupture
under service conditions.

Norx: The followlng pressures. in terms
of percentages of maximum operating pres-
sures for particular elements, in most tn-
stances are suficient to insure against rup-
ture in service: 250 percent In units under
cil pressure; 400 percent in units containing
alr and oil under pressure and in lines, hoses,
and fittings; and 300 percent in unita of
system subjected ta back preasure.

§$ 7851 Hydraulic systems; design.
The provisions of § 7.606 shall apply to
hydraulic systems and equipment.

(a) Pressure indicdtion. A means
shall be provided to indicate the pres-
sure in each main hydraulic power sys-
tem.

(h) Pressure limiting provisions. Pro-
vision shall be made to assure that pres-
sures in any part of the system will not
exceed a safe limit above the maximum
operating pressure of the system and to
insure against excessive pressures re-
sulting from fluid volumetrie changes in
all lines which are likely to remain closed
long enough for such changes to take
place. In addition, consideration shall
be given to the possible occurrence of
detrimental transient (surge) pressures
during operation.

(c) Installation. Hydraulic lines, fit-
tings, and components shall be installed
and supported to prevent excessive vibra-
tion and to withstand inertia loads. All
elements of the instailation shall be pro-
tected from abrasion, corrosion, and me-
chanical damage.

(d) Connections. Flexible hose, or
other means of providing flexibility, shall
be used to connect points in a hydraulic
fluid line between which there is relative
motion or differential vibration.

§ 7.652 Hydraulic system fire protec-
tion. When flammable type hydraulic
fluid is used, the hydraulic system shall
camply with the provisions of §% 7.384
and 7.481 through 7.483.

§ 7.653 Radio installation. (a) Ra-
dio communication and navigational
equipment installations in the rotorcraft
should be free from hazards in them-
selves, In their method of operation, and

in their effects on other components of
the rotorcraft. In showing compliance
with this requirement, consideration
shall be given to critical environmental
conditions.

Nortz: Critleal environmental conditions
tnay include tempergture, prassure, humidity,
ventilation, position, acceleration, vibration,
and presence of detrimental substances.

(b} All radio communication and
navigational equipment, controls, and
wiring shall be s0 installed that operation
of any one unit or system of units will not
affect adversely the simultaneous opera-
tion of any other radio or electronic unit
or system of units required by the regu-
lations in this subchapter.

§ 7.654 Vacuum systems. (a) Means,
in addition to the normal pressure relief,
shall be provided to relieve automaticalily
the pressure in the discharge lines from
the vacuum air pump if the delivery tem-
perature of the air reaches an unsafe
value.

(b) Vacuum air system lines and fit-
tings on the discharge side of the pump
which might contain flammable vapors
or luids shall comply with § 7.483 if they
are Jocated in a designated fire Zone.
Other vacuum air system components
located in designated fire zones shall be
fire-resistant.

SUBPART G-—OPERATING LIMITATIONS AND
» INFORMATION

GENERAL

§7.700 Scope. (a) The operating
limitations in §§7.910 through 7.718
shall he estahlished as prescribed in this
part.

(b} The operating limitations, to-
gether with any other information con-
cerning the rotorcraft found necessary
for safety during operation, shall be in-
cluded in the Rotoreraft Flight Manual
(4 7.740), shall be expressed as markings
and placards (§ 7.730), and shall be
made avallable by such other means as
will convey the information to the crew
members.

OPERATING LIMITATIONS

§T.710  Air-speed limitations; gen-
eral. When air-speed limitations are a
function of weight, weight distribution,
altitude, rotor speed, power, or other
factors, the values corresponding with
all critical combinations of these values
shall be established.

§ 7.711 Never-exceed speed Vwr. (8}
The never-exceed speed shall be estab-
lished. It shall not be less than the best
rate-of-climb speed with all engines
operating at maximum continuous
power, nor greater than either of the
following:

(1} 0.8 V established in accordance
with § 7.204, or

(2) 0.9 times the maximum speed
demonstrated in accordance with § T.140.

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



$ 1712 Operating speed range. An
operating speed range shall be estab-
lizhed for each rotorcraft.

§771% Rotor speed. Rotor rpm
limitations shall be established as set
forth in paragraphs (s} and (b) of this
section. (See also § 7.710.)

(a) Mazimum power off (autorotg-
tion). Not to exceed 85 percent of the
maximum design rpm determined under
§ 7.204 (b) or 95 percent of the maximum
rpm demonstrated during the type tests
(see § 7.103 (b)), whichever is less.

(by Minimum—(1) Power off. Not
less than 105 percent of the higher of the
following:

(1) The minimum demonstrated dur-
ing the type test (see § 7.103 (b)), or

(ii) The minimum determined by de-
5ign substantiation.

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

(1} The minimum demonstrated dur-
ing the type tests (see § 7,103 (a)), or

(if) The minimum determined by de-
sign substantiation and not higher than
a value determined in compliance with
§7.103 (),

§ 7714 Powerplant limitations. The
powerplant limitations set forth in para-
graphs (a) through (d) of this section
shall be established for the rotorcraft.
They shall not exceed the corresponding
limits established as a part of the type
certification of the engine(s} installed on
the rotorcraft,

(a) Take-off operation. The take-off
operation shall be limited by:

(1) The maximum rotational speed,
}which shal] not be greater than the max-
imum value determined by the rotor de-
sign, nor greater than the maximum
value demonstrated during type tests.

(2) The maximum permissible mani-
fold pressure.

(3) The time limtt for use of the power
which corresponds with the values estab-
lished in subparagraphs (1) and (2) of
this parsgraph.

(4) Where the time llmit established
in subparagraph (3) of this paragraph
exceeds two minutes, the maximum al-
lowable cylinder head or coolant outlet
and cil temperatures.

(5) Maximum cylinder head or cogl-
ant outlet and oil temperatures, if these
differ from the maximum limits for con-
tinuous operation.

(b} Continuous operation. The con-
tinuous operation shall be limited by:

(1) The maximum rotational speed,
which shall not be greater than the max-
imum value determined by the rotor de-
slgn, nor greater than the maximum
value demonstrated during type tests.

(2) Maximum permissible manifold
pressure.

(3} Maximum allowable cylinder head
or coolant ocutlet and oil temperatures,

(4) The minimum rotational speed
demonstrated in compllance with the
rotor speed requirements as prescribed
in § 7.713 (b} (2),

(¢c) Fuel octane rating. The mini-
mum octane rating of fuel required for
satisfactory operation of the powerplant
within the limitations prescribed in para-
graphs (&) and (b} of this section.
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(d) Cooling limitations. The maxi-
mum sea level temperature for
which satisfactory cooling has been
demonstrated.

§7.715 Limiting height-speed enve-
lope. If a range of heights exists at any
speed, including zero, within which it is
not possible to make a safe landing fol-
lowing power fallure, the range of
heightz and its variation with forward
speed shall be established together with
any other pertinent information, such as
type of landing surface.

§ 7.718 Rotorcruft weight and center
of gravity limitations, The rotorcraft
weight and center of gravity limitations
to be established are those required to be
determined by §§ 7.101 and 7.102.

§ 7717 Minimum flight crew. The
minimum flight crew shall be established
by the Administrator as that number
of persons which he finds necessary for
safety in the operations authorized under
$17.718. This finding shall be based
upon the workload lmposed upon indi-
vidual crew members with due consider-
ation given to the accessibility and the
ease of operation of all necessary con-
trols by the appropriate crew members.

§ 7.718 Typesof operdtion. The type
of operation to which a rotorcraft is
limited shall be established on the basis
of flight characteristics and the equip-
ment installed. (See the operating parts
of this subchapter.)

$1.718 Maintenance manual. The
applicant shall furnish with each rotor-
eraft & maintenance manual to con-
tain information which he considers
essential for the proper msaintenance of
the rotorcraft. The maintenance man-
ual shall include recommended limits on
service life or retirement periods for
major components of the rotorcraft.
Such components shall be identifled by
serial numbers of by other equivalent
means.

MARKINGS AND PLACARDS

§ 7730 Genergl, (a) The markings
and placards specified in §§ 7.731 through
7.738 are required for all rotorcraft.

(b) Markings and placards shall be
displayed in conspicuous places and shall
be such that they cannot be easily erased,
disflgured, or chscured.

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

§$1.731 Insirumeni markings, gen-
eral. (a) When markings are placed on
the cover glass of the instrument, pro-
vision shall be made to maintain the cor-
rect aligmment of the glass cover with
the face of the dial.

(b) All arcs and lines shall be of suf-
ficient width and so located that they
are clearly visible to the ptiot.

§1.732 Air-speed indicator. Instru-
ment indications shall be in terms of
indicated air speed. The markings set
forth in paragraphs (a) through (¢ of
this section shall be used to indicate to

(See §§7.11
(8, 1111 (b), and T141 (D ) 7. &~

the pllot the maximum and minimum
permissible speeds and the normal pre-
cautionary operating ranges, {Bee
$§ 7.612 (a), 7.710, 7.711, 7.713, 7.713, and
T.715.)

(a) A red radial line shall be used to
indicate the limit beyond which cpera-
tion is dangerous.

(b) A yellow arc shall be used to indi-
cate the precautionary operating range.

{c) A green arc shall be used to indi-
cate the safe operating range.

(e %7733 Magnetic direction indicator.

A placard shall be installed on or in close
proximity to the magnetic direction in-
dicator which shall comply with the re-
quirements of paragraphs (a) through
(¢) of this section. (See § 7.612 (¢).)

(a) The placard shall contain the cali-
bration of the instrument in a level flight
attitude with engine(s) operating.

(b} The placard shall state whether
the calibration was made with radio
recelver(s) on or off.

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

§ 7.734 Powerplant instruments; gen-
eral. All required powerplant instru-
ments shall be marked as follows:

(&} The maximum and the minimum,
if applicable, safe operational limits
shal] be marked with red radial lines.

(b) The normal cperating ranges
shall be marked with a green arc not ex-
tending beyond the maximum and mini-
mum safe operational limits.

{¢) The take-off and precautionary
ranges shall be marked with a yellow
are.

(d) Engine or rotor speed ranges
which are restricted because of excessive
vibration stresses shall be marked with
red arcs.

$7735 Oil guantily indicator. Oll
quantity indicatoers shall be marked in
sufficient increments to indicate readily
and accurately the quantity of oil. (See
§ 7.613 (d}.)

$ 7.736 Fuel quantity indicator, When
the unusable fuel supply for any tank
exceeds 1 gallon or 5 percent of the tank
capacity, whichever is greater, a red arc
shall be marked on the indicator extend-
ing from the calibrated zero reading to
the Jowest reading obtainable In the level
flight attitude, (See §§ 7.421 and 7.613
(b).) A notation in the Rotorcraft
MMight Manual shall be made to in-
dicate that the fuel remaining in the
tank when the quantity indicator reaches
zero i3 not usable in flight. (See § 1.741
g).)

§7.737 Control markings—(a) Gen-
ergl. All cockpit controls including
those referred to in paragraphs (h) and
(c) of this section shall be plainly
marked as to their function and method
of operation. (See § 7.353.)

(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 cne fuel tank iy
provided, and if gafe 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 personne!
the order in which the tanks must be
used

{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 ta or on the fuel tank
selectar control.

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

{1) Where visual indicators are essen-
tial to the operation of the rotorcraft
(such &s a rotor pitch or retractable
landing gear indicator), they shall be
marked in such & manner that the crew
members at all times can determine the
position of the unit.

(2) Emergency controls shall be
colored red and shall be marked to indi-
cate their method of operation.

$7.738 Miscellaneous markings and
placards—(a) Baggage compartments
and ballast location. FEach baggage and
cargo compartment as well as the ballast
location shall bear a placard stating the
maximum allowable weight of contents
and, if applicable, any other limitation
on contents found pecessary due to load-
ing requirements. When the maximum
permissible weight to be carried in a seat,
is less than 170 pounds (see § 7,102 (b)),
a placard shall be permanently attached
to the seat structure stating the maxi-
mum allowable weight of the occupant to
be carried,

(b Fuel and oil fller openings. 'The
information required by subparagraphs
(1) and (2) of this paragraph shall be
marked on or adjacent {o the appro-
priate filler cover.

(1) The word “fuel,” the minimum
permissible fuel octane number for the
engines installed, and the usable fuel
tank capacity. (See § 7.425 (a).)

(2 The word “oil” and the oil tank
capacity. (See §17.441 (b)) 1))

(¢} Emergency erit placards. Emer-
gency exit placards and operating con-
trols shall be colored red. A placard shall
be located adjacent ta the controls which
clearly indicates the location of the exit
and the method of operation. (See
§ 7.357)

() Operating limitation placard. A
placard shall be provided in clear view of
the pilot stating: “This (helicopter,
gyrodyne, ete.) must be operated io com-
pliance with the operating lmitations
specified in the CAA approved Rotor-
craft Flight Manual.”

(e} Safety equipment. (1) Safety
equipment controls which the crew is ex-
pected to cperate In time of emergency,
such ag flares, automatic life raft re-
leases, etc., shall be plainly marked as to
their method of operation.

(2) When fire extinguishers and sig-
naling and other life-saving equipment
are carried in lockers, compartments,
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etc., these locations shall be marked
accordingly.

ROTORCRAFT FLIGHT MANTAL

§ 7.740 General. (a) A Rotorcraft
Fiight Manual shail be furnished with
each rotorcraft.

(h) The portions of the manual Usted
in §§ 7741 through 7.744 &s art¢ abpro-
priate to the rotoreraft shall be verified
and approved and shall be segregated,
identified, and elearly distinguished from
portions not so approved.

(c) Additional items of information
having a direct and important bearing an
safe operation shall be required when
unusual design, operating, or handiing
characteristics so warrant.

§ 7.7141 Operating limitations, The
operating limitations set forth in para-
graphs {a) through (g) of this section
shall be furnished with each rotorcraft.

(a} Air-speed and rotor limitations.
Sufficient information necessary for the
marking of the limitations on or adjacent
to the indicators shall be furnished. (See
§7.732) In addition, the significance of
the litmitations and of the color coding
used shall be explained.

(b) Powerplant limitations. Informa-
tion shall be included to outline and to
explain all powerplant limitations (see
§ 7.714) and to permit marking the in-
struments as required by §§7.73¢
through 7.738.

(¢) Weight and loading distribution.
The rotorcraft weights and center of
gravity lmits required by %§7.101 and
7.102 shall be inciuded, together with the
itemns of eguipment on which the empty
welght is based. Where the variety of
possible loading conditions warrants, in-
structions shall be included to facili-
tate observance of the iimitations.

@) Flight crew. When a flight crew
of more than one is required, the number
and functions of the minimum flight
crew determined in accordance with
§ 7.717 shall be described.

(¢} Type of operation. The type(s)
of operation(s) shall be listed for which
the rotoreraft and its equipment instal-
lations have been approved (See
§7.718.)

(1) Limiting heights. Sufficient In-
{formation shall be included to outiine the
limiting heights and corresponding
speeds for safe landing after power fail-
ure. (See §7.715.)

(g) Unusable fuel. If the unusable
fuel supply in any tank exceeds one gal-
lon or 5 percent of the tank capacity,
whichever is greater, warning shall be
provided to indicate to the fiight per-
sonnel that the fuel remaining in the
tank when the gquantity indicator reads
zerg canhot be used safely in flight.
(See § 7.421)

§ 1.742 Operating procedures. The
section of the manual devoted to operat-
ing procedures shall contain information
concerning pormal and emergency pro-
cedures and other pertinent information
peculiar to the rotorcraft's operating
characteristics which are necessary for
safe operation.  If applicable, the pro-
cedures to be followed in the event of
engine failure including minimum

speeds, trim, operation of remaining en-
gines, etc., shall be described.

§ 7743 Performance information—(a)
Category A; performance dgia. A sum-
mary of all performance daia shall be
given, including performance data nec-
essary for the application of the operat-
ing rTules of this subchapter, together
with descriptions of the conditions, air
speeds, ete., under which these dats were
determined. In addition, the informa-
tion required by subparagraphs (1)
through (3) of this paragraph shall be
included.

(1) Afr speeds. The indicated air
speeds corresponding with those deter-

mined for take-off shall be listed together

with the procedures to be followed in the
event the critical engine becomes inop-
erative during take-off (see §T7.742).
Ajrspeed calibrations shall be includeg.
(See § 7.612 (8> () and (3))

(2) Autorotalive landing technigue.
Description of the techniques, associated
alrspeed, and rates of descent for auto-
rotative jandings shall be Included. (See
§7.118 (b))

(3) Mazimum allowadle wind. Infor-
matlon relative to the maximum sailow-
able wind for safe operation near the
ground shall be included. (See § 7.121
[7: I

(b)Y Category B, performance infor-
mation. Ihformation relative to the
items of performance set forth in
subparagraphs (1) through (&) of this
paragraph, including any additional per-
formance data necessary for the appli-
cation of ihe operating rules of this sub-
chapter, shaill be given.

(1) The take-off distance and the
take-off safety air speed together with
any pertinent information defining the
flight path with respect to the required
autorotative landing in the event of an
engine failure, including the calculated
effect of altitude and temperature. (See
§T.114.)

(2) The steady rates of climb and hov-
ering ceiling together with the corre-
sponding air speeds and other pertinent
information, including the calculated ef-
fect of altitude and temperature. (See
$5 7.115 and 7.118.)

(3) The landing distance, appropriate
glide air speed, and the type of landing
surface together with any pertinent in-
formation which might affect this dis-
tance, including the calculated effect of
altitude and temperature. (See §3 7.117
and 7.118)

(4} Maximum wind aliowable for safe
operation near the ground (see §7.121
).

(5) The air-speed calibrations. (See
§7.812 (@) (27 end 3LerA (.. )/

§ 7.744 Moarking and placard infor-
mation. (Seed 7.730.)

ROTORCRAFT IDENTIFICATION DATA

37750 Identification plate. A fire-
proof identification plate shsll be se-
curely attached to the structure in an
accessible locatien where it will not likely
be defaced during normal service. The
identification plate shall not be placed in
a location where it might be expected to
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be destroyed or lost in the event of an § 7151 Identification marks. The By the Civil Aeronautics Board.
accident. The identification plate shall nationality and registration marks shail

contain the identification data required be permanently affixed in accordance {agar] - M.C M%:Lc:?e‘tﬁrr
by § 1.50 of this subchapter. with § 1.100 of this subchapter. :
[F. R. Doc. 56-4354: Mled, June 1, 1086;
8:56 a. m.]
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