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PART 4b—AIRPLANE AIRWORTHI-
NESS; TRANSPORT CATEGORIES

Subpart A—General
APPLICABILITY AND DEFINITIONS
Bec.
4b.0 Applieabllity of this part.
4b.1 Definitions,

CERTIFICATION

4b.10 Elgibllity for type certificates.

4b.10-1 Approvel of reverse thrust propel-
lers (FAA policles which apply to
§ 4h.10).

Sec.

4b.10-3 Approval of automatie propeller
feathering Inatallations (FAA policlea
which apply to § 4b.10).

4b.10~3 Minimum quantity of antidetonant
fiuld required (FAA policles which apply
to § 4b.10).

4b,11 Designation of applicable regulations.

4b.12 Recording of applicable regulations.

4b.13 ‘Type certificate,

4b.14 Data required.

4b.15 Inspectfons and tests.

4h.16 Flight tests.

4b.16-1 Applicant’s filght test report (FAA
policies which apply to § 4b,18).
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4b.16-2 Pre-flight test planning (FAA pol-
icles which appiy to § 4b.16 (a) ).

4b.16-3 Additlonal fllght tests (FAA pol-
teles which apply to § 4b.16 (b}).

4b.16-4 Flight tests (FAA policles which
apply to § 4b.16).

4b.17 Alrworthiness, experimental, and
production cettificates.

4b.18 Approval of materials, parts, proc-
esses, and appliances.

4b.18-1 Approval of alreraft materials,
parts, processes and appllances (FAA
rules which epply to § 4b.18).

4b.18-2 Application of Technical Standard
Orders—C Serles (FAA poiicles which ap-
ply to § 4b.18).

4b.18-3 Manufacturer (FAA Interpretation
which applies to § 4b.18(b}).

4b.18-4 Approval of products under the
type certificate or modification proce-
dures (FAA policles which apply to
$ 4b.1B(b)).

4b,19 Changes In type design.

Subpart B—Flight
(GENERAL

4h.100 Proof of compliance,

4b.100-1 Procedure for demonstrating com-
pliance with the flight requirements
(FAA policies which apply to § 4b.100

(8)).

4b.100-2 Belection of weight, altltudes,
sperds and wing flap positions (FAA
policles which apply to § ¢b.100 (b) ).

4b.100-3 Flying qualitles (FAA policles
which apply to § 4b.100 (c) ).

4h.,101 Welght limltations.

4b.102 Center of gravity llmitations.

4b.103 Additional limitations on welght
distribution.

4bh.104 Empty welight.

4b.105 Use of ballast.

4b.105-1 Use of ballast during flight tests
(FAA policles which apply to §4b.105).

PERFORMANCE

4h.110 General.

4h.110-1 Engine power correctlons (FAA
policies which apply to § 4b.110).

4b.110-2 Engine power callbration (FAA
policies which apply to § 4b.110),

4b.111 Wing flap positions.

4b.111-] Selection of the wing flap positions
{FAA policles which apply to § 4b.111).

4b.112 Stalling speeds.

4b.112-1 Procedure for determining stalling
speeds (PAA policles which apply to
§4h.112 (c)).

45,118 'Take-off; general.

4b.113-1 Downwind take-off (FAA pollcles
which apply to § 4b.113).

4b,113-2 Determinatlon of the take-oft
fleld length {FAA policies which apply to
§ 4b.113).

4h.114 Take-of speeds.

4b,114-1 Selectlon of the take-off speeds
(FAA polictes which apply to § 4b.114).

4b.115 Accelerate-stop distance.
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4h.116~-1 Determination of the accelerate
stop distance (FAA policles which apply
to § 4b.115).

4b.115-2 Approval of automatic propeller
feathering installations for use In estab-
llsting eccelerate-stop distence (FAA
policies which apply to § 4b.115).

4b.115-3 Reverse thrust used In accelerate-
stop distance (FAA policles which apply
$0 § 4b.115),

4b.115-4 Accelerate-stop distance with an
antiskid device Installed (FAA policles
which apply to § 4b.115).

4b.116 Take-off path.

4b.116-1 Approval of automatic propeller
feathering Installatlons for use ln estab-
lishing the take-off path (FAA policles
which apply to §4b.118),

4b.116~2 Determination of the take-off path
{FAA policles which apply to § 4b.118).

4b.117 Termperature accountability.

4b.118 Climb; general.

4b.118-1 Test procedures for the determi-
nation of climb performance (FAA poll-
cles which apply to §4b.118).

4b.119 Climb; all engines operating,

4h.119-1 Determlnation of all engine climb
{FAA policles which apply to § 4b.118).

4b.120 One-englne-inoperative climb,

4b.120-1 Approval of automatie propeller
feathering installations for use In estab-
lishing flaps In take-off position c¢limb
(PAA pollcles which apply to §4b.120
{a) and (b)).

4b.120-2 Determination of one englne in-
operative cllimb (FAA policies which ap-
ply to § 4b.120).

4b,121 Two-engine-inoperative clmb.

4h.121-1 Determination of two englne In-
operative climb (FAA policles which ap-
ply to § 4b.121).

4b.122 Determination of the landing dls-
tance; general,

4b.122-1 Downwind landings (FAA polleles
which apply to § 4b.122).

4b.122-2 Determination of the landing dis-
tances (FAA policles which apply to
§ 4b.122),

4b.122-8 Reverse thrust used in determina-
tion of landing distance (FAA policies
which apply to § 4b.122), :

. 4b.122-4 Determination of the landing dis-

tance with an antiskid device installed
(FAA policles which apply to §4b.122).

4b.123 Landplanes.

4b.123-1 Excesslve wear of brakes or tires
(FAA interpretation which applles to
§4b.123 (b)).

4b.123-2 Determination of the landing dis-
tances (landplanes) (FAA pollcles which
apply to § 4b.123).

4b.128-3 Reverse thrust used In landing dis-
tance-landplanes (FAA pollcies Which
apply to § 4b.123 (c)).

4b.1234 Procedure In determination of
landing distance with an antiskid device
instalied (FAA policles which apply to
§ 4b.123).

4b.124 Seaplanes or float planes.
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4h.124~-1 Determination of the lancding dis-
tance (seaplanes) (FAA policles which
apply to § 4b.124).

4b.125 Skipilanes.

4b.126~1 Determination of the landing dis-
tances (skiplanes) (FAA policles which
apply to § 4b,125).

CONTROLLABILITY

4b.130 Conircllability; general.

4h.130-1 Procedure for demonstrating con-
trollability qualities (FAA poncles which
apply to § 4b.130).

4b.131 Longitudinal control,

4b.131~-1 Procedure for demonstrating lon-
gitudinal control (FAA policles which
npply to § 40.131).

4b,132 Directional and lateral control.

41.132-1 Procedure for demonstrating di-
rectional and lateral control (FAA poli-
cles which apply to §4b.132).

4b.133 Minimum control speed, Vao, - -

45.133-1 Deatermination of the minimum
control speed, VMuc (FAA policies which
apply to §4b.133).

TRIM

4b.140 QGeneral,

49.140-1 General trlm qualities {FAA poll-
cles which apply to § 4b.140).

4b,141 Lateral and directional trim.

4b.141-1 Procedure fatr demonstrating
lateral and directighal trim (FAA poli~
cles which apply to § 4b.141).

4b.142 Longitudinal trim.

4b.142-1 Procedure for demonstrating lon-

gitudinal trim (FAA policles which ap-_

ply to § 4b.142).

4b.14;2 Longitudinal, directional, and lateral

im.

4b.143-1 Procedure for demonstrating lon-
gitudinal, directlonel, and lateral irim
(FAA polictes which apply to § 4b.143),

4b.144 Trim for alrplsnes with four or more
engines,

4b.144~1 Procedure for demonstrating trim
for alrplanes with four or more engines
(FAA policles which apply to §4b. 144)

Smlm.rrr

General,

Statle longitudlna.l stabiilty.

Btability during landing.

Stabllity during approach.

Stability during etimb.

4b.165 Etabiilty durlng crulsing.

4b.156 Dynamic longitudinal stability.

41,1581 Procedure for demonstrating dy-
namic longitudinal stabllity (FAA pol-
icies which apply to §4b.158). ~ °

4h, 1t‘;’7mtsmﬁc directional and lateral sta-

¥

40.167-1 Procedure for demonstratlng static
directional and lateral stability (FAA
policies which apply to § 4b. 157)

4b.158  Dynamic directional and.
stabllity.

4%.168-1 Procedure for demonstratlng dy-
namic directional and lateral stabliity
(FAA policles which apply to § 4b.158).

4h.150
4b.151
4Dh.152
4h.158
4b.1654

la.tera.l
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STALLING CHARACTERISTICS

Sec.

4b.160 Stalling; symmetrical power.

402.160-1 Procedure for demonstrating stall
tests, symmetrical power (FAA policies
which apply to § 4b.160 (¢) (2).

4b.1681 Stalling; asymmetrica] power.

4b,161-1 Procedure for demonstrating stall
test, asymimetrical power (FAA policles
‘which apply to § 4b.161),

4b.162 Stsll warning.

4b.162~1 Stall warning (FAA policles which
-apply to § 4b.162).

. GrOUND HaNDLING CHARACTERSTICS

40170 Longltudinal stabllity and control.
4b.170-1 Procedure for demqpstrating lon-
" gltudinal stability and control on the
_ Bround (FAA policles which apply to

' §4b. 170}).

4h.170-2 - Longitudinal stabillty and con-
trol with reverse thrust (FAA policles
which apply to § 4b.170).

40.170-3 Longltudinal stabillty and con-
trol with an antiskid device installed
(FPAA pollcles which apply to § 4b.170).

4L.171 Directional stability and control.

4b.171-1 Procedure for demopstrating di-
rectlonal stability and contrgl on the
ground (FAA policles which apply to
§4b.171). -

49,1712 Direciional stabliity and control
with reverse thrust (FAA policles which
apply to §4b.171),

4b.171-3 Directional stabllity and control
with an antiskid device Installed (FAA
policies which apply to § 4bh.170).

4b.172 Shock sbsorption.

4b.172-1 Shock' absorbing mechanism test
{FAA policles which apply t0 3 ¢0.172).

4b.173 Demonstrated cross wind.

4b.173-1 Cross wind demonstration (FAA
palicles which apply to § 4b.173).

4b.173-2 . Ground handling characteristics
with reverse thrust (FAA policies which
apply to §4h.173).

WATER H.mm.ma CHARACTERISTICS

4b 180 Water conditlons
4b.180-1  Water handling qualltles
polictes which apply to §4b.180).
4h.181 Wind condittons, -
4b.181-1  -Cross wind demonstration
! policles 'which apply.to § 4h.181).
4b.182 Control and stability on the water,
40.182-1"" Procedure for demonstrating con-
trol “and i stabllity on the water (FAA
policles which apply ta § 4b.182).
40.182-23  Conirol and stability on the water
. with reverse thrust (FAA policiea which
apply to § 40.182).

. _mSm.;nNr;ous FLIGHT  REQUIREMENTS

40,190 Flutier and vibration.

4b.190-1 Determination of flutter and wvi-
bration guallties during dive (FAA pol-
"{oles which apply to § 4b.180).

4b.191 Highspeed - characteriatics.

(FAA

(FAA
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Subpart C—Structure

GENERAL
geq,
45200
41,201
4b.202

Loatls.
Strength and deformation.
Proof of structure.

FuiceT Loaps

General.

Flight envelopes.

Effect of high lift devices.
Symmetrical flight condlttons.
Rolling conditions,

4b.216 Yawing conditions.

4b.216 Supplementary flight condltions.
4b.217 Speed control devices. :

CONTROL SURFACE AND SYSTEM LOADS

41».220 Control surface  loads; general.
4b.221 Wing flaps.

4b.222 Tabs.

41223 Special devices.

41,224 Primary flight control systems.
41,225 Dual primary fiight control systems.
45.226 Ground gust conditions.

4b.227 Secondary control systems.

45h.210
4¢b.211
4b.212
4h.213
4p.214

GRrOUND LOADS

General.

Level landing conditions.

Tall-down landing conditions.

4h.233 One-wheel landing condition.

4b.234 Lateral drift landing conditlon.

4b,2342 Rebound landing condltion.

4b.235 Cround handling conditions.

4b.236 Unsymmetrical leads on muliiple-
wheel units.

45.230
4h.231
4b.232

WaTER LOADS
40260 General,
4b.250-1 Water loads; alternate standards
(FAA pollcles which apply to §f4b.10
and 4b.260).
4b,261 Deslgn welghts and center ‘of gravity
positions.

4h.252 Application of loads.

4h253 Hull and maln float load factors.

4b.254 Hull and ma!n float landing contl-
tions.

4b.265 Hull and main float take-oﬂ' condi-
Hon.

4b.256 Hull and main float bottom pres-
sures, ‘

4b.257 Auxillary float loads.

4b 258 Seawing loads.

EMERGENCY LaNDING Oonnrrrdna

4b.260 General. ~
4b.261 Structural dlbchlng provlslons

FaTi0U0x EVALUATION

4h.270 Patigue evaluation of fdight struc-.

ture.

4ba70-1 Flight st.ructuxe tor fatlgue evalua-
tlon (FAA interpretations which apply
to § 4b.27%0).

4b.270-2 Fatigue evaluation, general (FAA
policles which apply to § 4b.270).

4b.271 Fatigue evaluation of landing gear.

Parr 4b

Subpart D—Design and Construction
(GENERAL

See.

4b 300 Scope.

4L300-1 Turnbuckle safetylng (FAA poil-
cles which apply to § 4b.300).

4b301 Materiais.

4h301-1 Acceptobllity of materlals (FAA
poifcles which apply to § 4b.301).

4302 Fabrication methods.

4bh.302 Standard fastenings.

41,304 Protection.

41,306 Inspection provislons,

4h.306 Materlal strength properties and de-
sign values.

4b.306-1 Material strength properties (FAA
policies which apply to § 4b.308 (¢}).

4b.307 Speclal factors.

40,308 Flutter, deformation, and vibration.

CONTROL SURFACES

General.

Proof of strength.
Installation,
Hinges.

CONTROL SYSTEMSE

General,

Two-control alrplanes.

Trim controls and systems.

4h.323 Wing flap controls.

45324 Wing flap iuterconnection.

4b.324-1 Procedure for demonstrating wing
flaps thai are not interconnected (FAA
policies which apply to § 4b.324 (a)).

4b.326 Control system stops.

4b.326 Conirol system locks.

4b.327 Btatle tests.

4h.328 Operation tests.

4h.329 Control system details; general

4b.320-1 Installatlon of turnbuckles (FAA
policles which apply to §4b.329 (a)).

4h.328-2 Safetylng of turnbuckles (FAA
polictes which apply to § 4b.328),

45.328-3 Approval of control sgystem come
ponents (FAA policles which apply to
§4b.329 (a)).

4b.320-4¢ Cable terminale. (FM policies
which apply to §4b320 (a)).

4b.320-5 Bellcrank and !dler Iinstallation
(FAA policies which apply to § 40320

49,310
4b.311
4b.312
4b 313

40320
4h.321
4b.322

(h)).
45.329-6 Ban and roller bearlngs (FAA pol-
ictes which apply to § 4b.329(b)(8)}.

LaNDING GEAR

General.

Bhock absorbers.

Landing gear tests.

4b.333 Limit lord factor determination.

4h.334 Retracting mechanism,

40.334-1 Procedure for testing landing gear

“retracting system (PAA pollcles which

apply to §4b334).

4h 334-2 Landing gear posttion md!.cabor
swlitches (FAA interpretations which ap-
Piy to § 40.334 {e)).

4b.385 Wheels,

4b.838 'Tires.

4h.337 Brakes.

4h.330
45,331
4h.332
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4b337-1 Brake tests (FAA pollcles which
apply to §4b.337).

4b.337-2 Brake systems (FAA policles which
apply to § 4Db.337).

4h.337-3 Replacement or modified brakes
{PAA policies which apply to § 4b.337).

4h.337-4¢ Antiskid devices and Instaliations
(FAA policies which apply to § 40.337).

4b.338 BSkis.

Huris AND FLOATS

41.340 General,
4p.341 Seaplane maln ﬂoats
4£b.342 Boat hulls.

PERSONNEL AND CARGO ACCOMMODATIONS

4h.350 Pilot compartment: genersal.
4b.350-1 Noise and vibratlon charactertstics
{FAA policies which apply to §4b3&0

(g))-

4b.3561 Pllot compartment vision.

4b.351-1 Procedurs for demonstrating pilot
compartment visibility. (FAA policles
which apply to § 4b.351).

4b.351-2 Vislon with reverse thrust (FAA
policies which apply to § 4b851).

4b.351~3 Minimum area of visibility in the
fight crew compartment (FAA policles
which apply to § 4b.351(a}).

4b.352 Windshleld and windows.

4b.353 Controts,

4b.353-1 Control tests (FAA policles whlch
apply 1o § 4b.353).

4b.354 Instrument arrangement,

4b.355 Instrument mark!ng{

4b.356 Doors.

4h356-1 External doors (FAA policlea which
apply to § 4b.356).
40.856-2 Auxillery latching devices (FAA
pelictes which apply to § 4b.356 (b)).
4b.356-3 Power operated external doors
(FAA policlies which apply to § 4b.358
(B}). -

4b.356-4 Means for safeguarding sgainst In-
advertent opening in flight (FAA policles
which apply to §4b.358 (b)),

4b.358-5 Direct visual inspection (F’M pol-
iclea which apply to § 4b.366 (a)).

4b.366-6 Visual Indicating system (FAA pol-
icles which apply to § 4b.356 (e)). .

4b.358 Beats, berths, and safety belts.

4b.3568-1 Application of loads (FAA polictes
‘which apply to § 4b.358), -

4b.8359 Cargo and baggage compartmenta.

EMERGENCY PROVISIONS

4b.360 General

4b.361 Ditching.

4b.382 Emergency evacuation.

4b.382-1 Flight crew emergency exlts (FAA
policies which apply to § €b.962(a) }.

4b.882-23 Step-down dlstance {FAA inter-
pretation which applles to § 4b.262(b)).

4b 362-3 . Number of passengers {FAA poll-~
cles which apply to §45.362(¢c)).

Title 14—Aeronautics and Space
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4b.3624¢ Emergency eoxlt design descent
means (FAA policles which apply to
$ 4b382(e) (7).

45 362-5 Emergency ¢Ilt marking (FAA
policles which apply to § 4b.3862(1)).
4b 362-6 Emergency exit access (FAA poll-
cles which apply to §4b2s2(g)).
45.362-7 Width of maln alsle (FAA policies

which apply 1o §4b362 (h)}.

VENTILYITION, HEATING, AND PRESSURIZATION

45370 General.

4h.371 Ventllatlon.

4b.8%71-1 Carbon monoxide detection (FAA
pollctes which apply to §4bh.371).

453732 Heating systems.

4b.372~1 Combustion heaters equipped with
carbon dloxide fire extingulshers (FAA
policies which apply to § 4h.272),

4H.373 Pressurized cabins; general.

4374 Pressure equipment and supply.

41375 Pressure control,

41H 3751 Warning indication (FAA policiea
which apply to § 4b.3756(f)).

4378 Tests.

FRE PROTECTION

4h.380 Ceneral,

£b.380-1 Protective breathing equipment
{FAA policles which apply to §4b.380
()},

41.380-2 Approved hand fire extingulshers
{FAA policies which apply ot § $b.380
(a)).

41381 . Cabin interiors.

4b.381-1 Hand fire extinguishers for cabln
interlors (FAA policles which apply to
§ 4b.381 (e} and (1)),

4b.882 Cargo and begesage compartments.

4b.383 Carge compartment classification.

4b.384- .Proof of compliance.

4b.384-1 Cargo and baggage compartments
equipped with carben dioxide fire extin-
guishers {FAA pollcles which apply to
§ 4b.384).

4b.385 Flammable fiuld fire protection.

40,386 Combustion heater fire protection.

MISCELLANEOUS

4h380 Reinforcement near propellers,
4b.301 Leveling marks,

Subpart E~—Powarplant Instoliation
INSTALLATION

4hA00 Genersl.

4b.400-1 Engine and propeller operation
(FAA polictes which apply to § 4b.400).

4b.400-2 Powerplant Installation compo-
nents (FAA Interpretaiions which mpply
to § 4b.400),

4h 401 Engines.

4!: 401-1 Approval of sutomatic propeller
- feathering: system  (FAA polieles which
apply to §4bd40l (o)},

246
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4b,401-2 Propeller fearthering sysiem opera-
tional tests (FAA policles which apply to
§ 4b401 (c)).

4b401-3 Continued rotation of turbine en-
gines {FAA policles which apply to
§ 4b401(c}).

4b.401-4 Engine operation with automatic
propeller control system installed (FAA
policies which apply to § 4h.401(b)).

4h.402 Propellers.

4b.402-1 HReverse thrust propeller Installa-
tions (FAA pollcles which a.pply o
§ 40.402)

4b 403 Propeller vibration.

4h.404 Propeller piich and speed limitations.

4b.405 Propeller clearance.

49408 Propeller de-iclng provisions.

4h406-1 Fluld type propeller de-tcing test
(FAA policles which apply to § 4b.408).

4h.407 Reversitig systems,

4b.407-1 Investigation of propeller systems
which produce negative thrust (FAA
policies which apply to § 4b.407).

4408 Turbg-propeller-drag llmiting sys-
tems.

4b.409 Turblne powerplant operating
characteristics,

Fuegr SySTEM OPERATION ANP ARBANGEMENT

45.410 General.

4b 411 Fuel system Independence,

4b 413 Fueél flow demonstration.

45,416 Determination of unusable fuel sup-
ply and fuel systema operation om low
fuel.

4b.417 Fuel system hot weather operation.

4b417-1 Hat weather fuel system tests
(FAA policles which apply to § 4b41T).

45,418 Flow between interconnected tanks.

PFuEL SYSTEM CONSTRUCTION AND INSTALLATION

4h.420 General,

40.420-1 Minimum quantity of anti-deto-
nant fluld required (FAA policies which
apply to § 4b.420 (e)).

1H.421 Fuel tank gesis.

4h.422 Fuel tank installation.

4b.423 Fuel tank expansion space.

4h.424 Fuel tank sump.

4% 425 FPuel tank filler connection.

4b.426 Fuel tank vents and carburetor
vapor vents.

4b 427 Fuel tank outlet.

4h.428 Under-wing fueling provislons.

Foum, SysTEM COMPOMENTS

4H.430 Fuel pumps.

40h.430~1 - Fuel injection pump (FAA inter-
pretations which apply to § 4b.430).

4 432 Fuel system linee and Ottings.

45.433 Fuel lines and Attings in designated
fire zones.

4h.434 Fuel valves.

4b435 Fue! strainer or filter.

40.436 Fuelsystem dralns,

Part 4b
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45.437 Fuel Jettlsoning sysiem.

4bA437-1 Test procedure for fuel fettisoning
(FAA polictes which apply to § 4b.437),

QOLL Se5TEM

General,

Oll tank construction.

O1l] tank tests.

Qil tank installation.

Ol lines and dttings.

011 valves.

Oif radlators.

01l filters.

4b.448 ©il system dralns.,

4b.448 Prapeller feathering 8ystem,

4b.449-1 Procedure for demonstrating pro-
peller feathering (FAA pollcles which
apply to § 4b.449).

COQOLING SYSTEM

4b.440
4bh.441
41442
4h.443
4b.444
413.445
4b.446
4b.447

4b.450
4b.451

General.

Cooling tests.

4b.452 Climb cooling test procedure.

4b.454 Cooling teet procedure for flylng boat
operation.

INDUCTION AND EXHAUST SYSTEMS

4b.460 General.

4b.461 Induction system de~leing and antl-
lcing provisions.

4b461-1 Procedure for demonstrating car-
buretor air heat rise (FAA policles which
apply to § 4b.461 {b}).

4b462 Carburetor alr preheater design.

4b.463 Induction system ducts.

4b.464 Induction system sCreens,

4b.466 Inter-coolers and after-coolers,

4b467 Exhaust systemn and Instajlation
components,

4b.467-1 Carbon monoxide detection (FAA
policies which spply to § 4b.467 (a) (1)

ay).

4b.46{7—2 Determination of exhaust gas in-
terference with visibllity (FAA policles
which apply to § 4b.467 (a) (B)).

PowERPLANT CONTROLS AND ACCESEORIES

4b.470
4b.471
4b.472
4b.473

Powerplant controls; general.

Throttle and A. D. L gystem oontrola

Ignition switches. .

Mixture controls.

4b.474 Prapeller controls,

4b.474~1 Propeller feathering pump motors,
Intermittent duty type {(FAA policles
which apply to § 4b.474(b}).

4b474a Reverse thrust controls.

4b 475 Fuel system controls,

4b 478 Carburetor air preheat controls.

4b.476a Bupercharger controla.

4b 477 Powerpiant accessories,

49,478 Engine ignition systems.

POWERPLANT FIHE PROTECTION

4b.480
45481

Deslgnated fire zZohes,
Flammable Alulds.
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4b.482 Shut-off means.

45,483 Lines and fittings.

4h,484 Flre extinguisher systemas.

4b.484-1 Determination of carbon dloxide
concentration in flilght crew compart-
ments (FAA policles which apply to
§ 4b.484 (b)).

41,485 Flre detector systema.

4».485-1 Fire detector test clrcuit (FAA
policles which apply to § 4b.485(c) ).

4h 488 Fire walls.

4b 487 Cowling and nacelle skin. )

4b.480 Drainage and ventllation of  fire
ZONEs.

45480 Protection of other alrplsne com-
ponents agalnst fire.

Svbpart F~—Equipment

GENERAL

4b.800 Scaope.

4b.601 Functional and Installational re-
quiremenis.

4b,602 Required basle equipment.

4h.603 Flight and navigattonal instruments.

4b.604 Powerplant Instruments, o

4h,606 Miscelianeous equipment.

4h 506 Equipment, systems, and Installa-
tlons.

4b,606-1 Safety criterla for electric utiliza-
tion system (FAA policiea which appiy
to §4b.608 (r) and (b)).

4b.806~2 Installation of Aight recorders
(FAA policies which apply to § 4b.606).

INSTRUMENTS, INSTALLATION

4b.610 General.

4bg11 Arrangement and visibillty of in-
sttument (nstaliations.

4b.611-1 Procedure for checking arrange-
ment and visibility of 1nstrument in-
stallations {(FAA policies which apply to
§ 4b,611).

45,612 Flight and navigational instruments.

4h.612-1 Alr-speed Indicating system cali-
bration (FAA policles which apply to
§4h6812 (an)).

4h,812-2 Statlc air vent system (FAA poll-
cles which apply to § 40.612 (b)).

4h.612-3 Calibration of magnetic dirsction
indicator (FAA policies which apply to
§ 4b.612 (c)). o

4b.612—4 Automatic pllot systems (FAA
policies which apply to § 4b.612 (d)). -

4b.612-5 Connection of additional instru-
ments to duplicate Instrument system
(FAA policles which’ apply to §4b.612

.
4b.813 Powerplent instruments.
ELECTRICAL SYSTEMS AND EQUIPMENT

4b.820 General. - o '

4b.621 Electrical system capacity,:

4b.622 Generating system.

4b.622-1 dGenerating system reliability (FAA
policles which apply to § 4p.622(D)).

4b.623 Distribution system. :

4b.624¢ Electrical protectlon.
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4b.624~1 Automatic reset clrcult hreaker
(FAA policles which apply to § 4b.624).

45,625 Electrical equipment and installa-
tion.

4h.626-1 Environmental tests for electrical
equipment {(FAA poilcles which apply
to § 4b.625(a) ).

4b,626 Electrical system fire &nd smoke pro-
tection,

4h.626-1 Fire-resistant electrical equipment
{FAA policlezs which apply to § 4b62¢),

40,627 Electrical system tests and analyses.

4b.628  Lightning strike protection.

LicHTs

4b.630 Instrument lights.

4h.631 Landing lights.

4b.632 Position light system fnstallation.

45.632-1 Red passing lights (FAA pollcies
which apply to § 40.632 (a)).

4b.633 - Position light system dihedral angles.

4b.632 Poslilon light distribution and ln-
tensities.

4b.634-1 : Overlaps hetween high Intensity
forward ' position lights (FAA Dpolicles
which apply to § 4b.634(b) (3)).

454836 Position Hght color specifications.

4h.636 Rlding light.

4b.637 Antl-collision light system.

BAFETY BQUIPMENT

Ice protection.

4b.641 Hand fire extingulshers.

4h.642  Flare installation.

40h.842-1 Procedure for testing flare elec-
tion (FAA pollcles which apply to
§ 4b.642 (b)).

40643 . Bafety bells.

4b.644  Safety belt slgnal.

4b.645 Ditching equipment.

4b.646 Stowage of safety equipment.

4b.647 Flotation means,

4b.640

MISCELLANEOUS EQUIPMENT

4h.630 Radio and electronic equipment,

¢b.651 Oxygen equipment and supply.

4b.661-1 8afety precautlons (FAA policles
which apply to § 4b.661 {a)).

4b.651-2 Protective breathing equipment
(FAA policies which apply to § 4b.661
(h)). =

4b.651-3 Supplemental breathing equip-
ment (FAA pelicles which =apply to
§ 4b.651).

4b.661—4 Deslgn conslderations for fixed
systems (FAA policles which apply to
§ 4b.861),

4b.851-5 Portable walk-around oxygen
units '(FAA policles which apply to
§ 4b.651).

4h 651-8 Oxygen pressure gage (FAA pol-
icles which appiy to § 4b.851 (a)).

4b.651-7 BSupply required  for continuous
flow supplementary breathlng systems
(FAA policles which apply to §4b.651
(B)}.
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4h.651-8 Supply required for diluter-de-
mand system (¥FAA policies which apply
to 3 4b.B51).

4h.651-9 Requirements for approval of
oxygen systems (FAA pollcles which ap-
ply to § 4b.651 {b)).

4h.651-10 Means for determining oxygen
flow to crew members (FPAA policies
which apply to § 4b.851 (e)).

4b.651-11 Means for determining oxygen
flow to passengers (FAA policles which
apply to § 4b.651 (&) ).

4b.651-12 Types of flow indicators (FAA
policles which apply to § 4b.651 (e)).

4b.653 Hydraulle systems; strength.

4b 664 Hydraullic systems; design.

4b.665 Hydraulie system fire protection.

4bh.658 Vacuum systems.

4b.660 Draining of fulds subject to
Ireezing.

Subpart G—DOperaling Limitations and
Information

GENERAL

4h.500 Scope.

4b.700-1 Automatic propeller feathering
operating limitations and Information
{FAA policles which apply to § 4b.700).

OPERATING LIMITATIONS

4b.710
4h.711
4h.713
4b.714
4b.716
4b.718

Alr-speed lmitatfons; general.
Never-exceed speed Vys.
Maneuvering speed.

Flap extended speed Vrr.

Landing gear operating speed Vizo.

Landing gear extended speed Vis. .

4H.717 Minimum control speed Vao.

4b.718 Powerplant llmitations.

41.718-1 Power plant Umitations governing
minimum gusantity of antidetonant Auid
required for takeoff (FAA policles which
apply to § 4b.718).

4b.718 Airplane weight, center of gravity,
and welght distribution Iimitations.

4h.720 Minimurp Sight erew.

4b,721 Types of operation,

40,722 Maximum operating altitude.

4h,723 Maneuvering flight load factors.

MARKINGS AND PLACABDS

4b.730 General.

4b.730-1 Reverse thrust placerds (FAA pol-
lcles which apply to § 4b.730).

4b.731 Instrument markings; general.

4b.732 Alr-speed limitation information,

4b.733 Magnetic direction indicator,

45,734 Powerplant instruments; general,

4h,735 Oll quantity indleators.

4b,/736 TFuel quantity Indicator.

45,737 Control markings; general, :

4b,738 Mlscellaneous markings and plac-
asde.

Part 4b
AIRPLANE FLIGHT MANUAL
Sec,
4%.740 General.
4h.740-1 Preparation of alrplane fAight

manuals for alrcraft certificated in the
transport category (FAA policles which
apply to § 4b.740).

4b.740~-2 Reverse thrust operating limita-
tions and procedures (FAA policles
which apply to § 4b.740}).

40741 Operating limitations,

4b.742 Operating procedures.

4b.743 Performance information.

ATRPLANE IDENTIFICATION DATA

4b.750 Identifcation plate.
4b.751 Identification marks.

AUTHORITY: §§ 4b.0 to 4b.751 iesued under
sec. 206, 62 Stat, 984, as amended; 49 U, 8. C.
425. Interpret or apply secs. 601, 603, 53
Stat. 1007, as amended, 1009, as amended;
49 U. 8. €. 551, 553.

AUTHORITY NoTE: Additional citation of
authority to Part 4b was appended by
Armendment 4b~-11, 24 F.R. 7072, Sept. 1, 1959,
as follows: “(Beec, 313(a), 801, 603, 72 Stat.
762, 776, T16; 49 U.8.C. 1354(a), 1421, 1423)",

Sourck: §§ 4b.0 to 4b.761 appear at 15 P, R.
3543, June §, 1850, ag amended at 24 PR, 5,
Jan. 1, 1959, except as otherwise noted.

Note: Sections of this part bearing two or
more numbers 10 the right of the decimal
polnt separated by a dash, are riles, policies
or interpretations issued by the formear Civil
Aeronautics Administration (now the Federal
Aviation Agency). Bources are clted to text.

SPECIAL CIVIL AIR REGULATIONS
SR-389B

1, Qentrary provisions of the Civil Alr Reg-
ulations notwithstanding, no large airplane
(more than 12,500 pounds maximum certif-
icated take-off welght) 4ype certificated
upder Clvil Alr Regulations effective prlor

-to April 9, 1957, while carrying passengers

for hire, shall be operated with occupants in
excess of the number permiltted by apply-
ibg the provislons of §4b.362 (a), (b}, and
(c) of Fart 4b of the Civii Alr Regulations as
amended by Amendment 4b—4 eflactive De-
cember 20, 1061, except that airplane types
Iisted In the following table may be operated
with the llsted maximum number of occit-
pants (Including all crew members) and the
listed corresponding number of exits {includ-
Ing emergency exits and doors) heretofore
approved by the Administrator for the emer-
gency egress of passengers.

2. Additlonal octupants above the values
listed In the table may be carried if addi-
tlonal exits are provided, except that in no
case £hall more than § additlonal occupants
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be carried for any one additional exlt. For
the addition of exits comparable to at least
a Type II or Type IV exit as prescribed in
§ 4b.362, n maximum of & additlonal occu-
pants may be authorized snd for exits not
comparable to at least & Type II or Type IV
exit, the Administrator after conslderation,
among other factors, of the type, size, and
location of the exit, may authorize a lesser
number of additlonal occupants.

3. For airplanes which have a ratlo (as
computed from the table in this special reg-
ulation) of maximum number of occupants
to number of exlts greater than 14:1 and for
alrplanes which do not have installed at
least one full-slze door-type exlt in the slde
of the fuselage in the rearward portion of
the cabin, the first additional exit approved
hy the Admlinistrator for increased occupancy
shall be a floor-level exit not less than 24
inches wide by 48 inches high located in the
side of the fuselapge 1n the rearward portion
of the eabin. In no case shall an occupancy
greater than 115 be allowed unless there 18
guch an exlt on each slde of the fuselags.

4. The maximum number of occupants
authorized (listed In the table) shail be
reduced where the number of approved exits
is less than that shown in the table, The
reduction in the maximum number of oceu-
pants for each exit ellminated shall be deter-
mined: by the Administrator taking due
account of the effectiveness of the remaln-
ing exits for emergency evacuatlon, except
that the maxlmum number of occupants
shell be reduced by at least B for each ellm-
inated exit. 'In po case, when exits. are
deleted, shall the resulting ratio of occupants
to exits be greater than 14:1, and there shall
be at least one exlt on each slde of the fuse-
lage Irrespective of the number of occupanta.

Maxlmam
number of
occnpants of exlis
fneluding sll | authorlzed:
crew for passengoer
meinbers use -

Carrespond-
ing number
Alrplane type

~
-
-]
s

M-202......-- B O
M-404.. eme
Viscount 700 serfes. ... - : I

&
-3
DI s = O BN T D e

1 The DC-$A, it converted to & gassenger trauafxort
configuration, will be govemad y the maximum
pumber applicable to the DC-6 : .
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This regulation supersedes Speclal Civil

Afr Regulation No. SR-389A as amended by
Amendment No, 1 and shall remain effective
until superseded or rescinded by the Board
or the Administrator of the Federal Aviatlon
Agency, as appropriate,
(See. 313(a), 603, 604, 72 Stat. 752, 778, 778;
49 U.S.C. 1364(a), 1423, 1424) [24 FR. 6, Jan.
1, 1859, as amended by Amdt. 1, 24 F.R. 75832,
Sept. 19, 1959]

SR—406C

1. Contrary provisions of the Clvil Alr Reg-
ulations notwithstanding (in particular the
provistons of §42.15 (b) of Part 42), C-46
alrplanes may be used in passenger opera-
tlons conducted under Part 42 of the Civil
Alr Regulations. Buch airplanes eshall be
operated In accordance with §42.15 (a) of
Part 42 and the provislons of this special
regulation,

2. C-46 type alrplanes, when used in pas-
senger operations in accordance with para-
graph 4 of this regulation, shall not be oper-
ated at welghts exceeding those which are
demonstrated to the Administrator will allow
compliance with the performance require-
ments of Part 4b, except that in determin-
ing the maximum take-of welght, such
welght shall be lmlted only to a value at
which the airplane has a rate of climb equal
to 0.035 V,l’ in the take-off configuration at

sea level with the landing gear retracted
but with the propeller of the inoperative
engine feathered rather than windmiiling.
3. Provisionally, pendlng a determination
by the Adminisirator of the weights at which
C-46 alrplanes will meet the standards pre-~
scribed by paragraph 2 of this regulation, the
meximum take-off welght of such airplanes,
when used in the manner herein referred to,
shall. not exceed 44,300 pounds: Provided,
That in the case of C—46 alrpianes equipped
with - Hamlilton ' Standard propellers with
blades Model Number 6491A-9 or approved
equivalent which have been clipped In ac-
cordance with gpecifications approved by
the Administrator, such provisional maxl-
mum weight shall be increased by 1,000
pounds until such time as the Adminlstrator
shall have determined by sultable tests an-
other value to correspond to the additional
efficlency obtalnable by the use of such pro-
pellers, and thereafter by such other value.
4. The Administrator of the Federal Avia-
tion Agency may authorize continued opera-
tion of C-44 alrplanes in passenger service In
accordance with paragraphs 3 and 3 of this
regulation until January 1, 1957, If he finds
that the applicant for such authorization has
a bona. fide, firm,contract with the holder of
a type certlficate indlcating that the required
modlAcations will be completed prior to Jan-
uary 1, 1957, except that the Adminlstrator
may authorize during the period July 1, 1956,
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through July 15, 1956, such contlnued oper-
atlon withoul & showing of such firm con-
tract where the Adminlstrator has previously
permltted such operations based on genulne
and dlligent efforts to complete the required
modifieations. ~ Such type certificate shall
Indlcate that it meets the transport category
requlrements of Part 4b of the Civil Alr
Regulations 1n effect on July 20, 1950, with
the exceptions authorlzed in SR-406A.

5. On and after July 1, 1958 (except as pro-
vided In paragraph 4), C46 airplanes in
passenger service shall comply with the pro-
visions of Part 4 as 1n effect on July 20, 1850,
except as otherwise provided herelnafter:

a. The provislons of §§4b.Q through 4h.18
of Part 4b, effectlve May 18, 1954, shall be
complied with.

b. The provisions of §§ ¢b.100 through
4b.190 need not be complied with.

0. The birdproof windshield requirements
of § 4b.352 need not be complled with.

d. The provisions of §§4b.480 through
4h,490 effective May 16, 1963, shall be com-
plied with In lleu of §§ 4b.480 through 4b.489
effective July 20, 1950, with the exception of
subparagraph 4b.484 {a) (1) which shall be
applicable as effective July 20, 1950, and para-
graph 4b487 (e) which has no counterpart
{n the 1950 regulations.

6. On and after January 1, 1967, C-46 alr-
planes in passenger service shall be recertifl-
cated In the transport category in accordance
with paragraph 5 of this regulation, and shall
comply with the provislons of §§4b.1C0
through 41,190 with the following exception:
In getermining the take-off path in accord-
ance with § 4b.116 and the one-engine-inop-
erative climb in accordance with § 4b.120 (a)
and (b}, the propeller of the inoperative en-
glhe may be assumed to be feathered if there
is Instailed either an approved meana for
automatically indicating when the particular
engine has falled or an approved means Ior
autcmatically feathering the propeller of the
inoperative englne.

7. In appiylng the provlsions of paragraphs

5 and ¢ of this regulation, where literal com-
puance with the requirements of §3% 4b.130
through 4b.190 of Subpart B and Subparts C,
D, E, and F of Part 4b is extremely difficult
to accomplish, and where the Administrator
finds that service experlence with the C—44
type alrplane so justifies, the Admlinistrator
may authorize devlations from specific details
of these requlrements, taking into account
the effect of deslgn ¢hanges.

8. On or after January 1, 1957, C—46 alr-
planes in passenger service shall be operated
in accordance with the performance operat-
ing limitations applicable to transport cate-
gory ailtrplanes.

9. C-46 alrplanes which comply with the
provisions of paragraphs 6 and 6 of this reg-

Pan 4b

ulation may be used in passenger operations
congucted under the provisions of Parts 40
and 41 provided they are operated in accord-
ance with paragraph 8,

10. This Special Clvll Alr Regulation su-
persedes Speclal Civil Alr Regulation SR~
406B.

[21 F.R. 4917, July 8, 1856]

SR4118

Notwithstanding the applieable structural
provisions of the Civil Alr Regulations, any
air carrler or foretgn alr carrier may operate
for the carriage of cargo only, the transport
category airplanes specified in paragraph (1)
of this regulation, at increased zerc fuel and
landing welghts, under the conditlons spec-
ified in paragraphs (2) through (6) of this
regulation.

(1) Transport category airplanes certifi-
cated under the provisions of Part 4b, eflec-
tive prior to March 13, 1956, as follows:

(a) DC-8A, DC-6B, DC~7B, DC-7C; and

(b) 1~1048 B, C, D, E, F, G, H, L-1640A
when modified in accordance with supple-
mental type certificate S8A 4-1402.

(2} The =zero fuel welght (maximum
weight of the airplane with no disposable
fuel and oll) and the structural landing
weight may be lncreased beyond the maxi-
mum approved in full compliance with the
applicable Civil Alr Regulstions: Provided,
That any Increase in the zero fuel weight
shall not exceed 5 percent and that the in-
crease in the structural landing weight shall
not exceed the amount, in pounds, of the
increase in zero fuel weight: And provided
further, That the Administretor finds that
the increase in either such welght Is not
likely to reduce seriously the structurat
strength, that the probabllity of sudden
fatigue failure 1s not noticeably increased,
and that the flutter, deformation, and vibra-
tlon characteristics do not fall below those
required by the applicable Civil Air Regu-
latlona. All other weight limitatlons estab-
lished in accordance with the Civil Air Regu-

lations applicable to the type alrplane shall
" apply.

(3) Bach alrplane shall be 1nspected in
accordance with the speclal inepectlon pro-
cedures for operations at increased welghts
established and issued by the manufacturer
of the particular type airplane and approved
by the Administrator.

(4) Each airplane operated by an air car-
rier under this regulation shall be operated
in accordance with the passenger-carrylng
transport category performance operating
limitations prescribed in Part 40, 41, or 42,
Operation of airplanes by a foreign alr carrier
is not permitted under the authorlty of this
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regulation unless the country of reglstry
requires the alrplanes to be operated in ac-
cordance with such performence aoperating
lUmitations or the equivalent thersof.

(6) The Alrplane Flight Manual for each
airplane operated under the provislons of thls
regulation shall e appropristely revised to
include the operating limitations and infor-
maticn required for operation with the in-
creased weights,

(6) An airplane operated at Increaseq
weights under the provisions of this regula-
tion shall be inspected In accordance with
the speciol inspection procedures for return
to passenger service established and issued
by the airplane manufacturer and approved
by the Administrator. before it is used in
passenger service, except as provided for the
carriage of persons under Speclal Civil Air
Regulation No, SR—4324.

This regulation supersedes Special Civil Alr
Regulation No. SR-411A.

{Becs. 313(2), 601, 603, 604, 610; 72 Stat. 762,
775, 776, 718, 780; 43 U.8.C, 1354, 1421, 1423,
1424, 1430) [27 F.R. 6322, July 4, 1962]

SR422

Contrary provisions of the Clvil Air Regu-
lationg notwlithstanding, all turbine-powered
transport category airplanes for which a type
certificate is issued after the effective date
of this Specla]l Civil Alr Regulation shall
comply with the 1ollowing;

1. The provisions of Part 4b of the Clvil
Air Repulations, eflective on the date of
application for type certificate; and such.of
the provisions of all subsequent amend-
ments to Part 4b, {n eflect prior to the effec-
tive date of this special regulatlon, as the
Administrator inds neceesary to ilnsure that
the level of safety of turbine-powered air-
planes is equivelent to that generally iIn-
tended by Part 4b.

2. In lleu of §§ 4b.110 through 4b.125, and
4b.743 of Part 4b of the Clvil Alr Regulations,
the following shall be applicable:

FERFORMANCE

4T.11¢ General. {a) The performance of
the airplane shall be determined and sched-
ujed In accordapnce with, and shall meet the
minima prescribed by, the provisions of
§§ 4T.110 through 4T.123. The performance
Imitations, information, and other data
shall be given in accordance with §4T.743,

(b} Unless otherwise specifically pre-
scribed, the performance shall correspond
with amblent atmospheric conditions and
still alr, Humidity shall be accounted for
a8 apecified 1n paragraph (¢) of this section.

{c) The performance &s affected by engine
power and/or thrust shall be based on &
relative humtdity of 80 percent at and helow
standard temperatures and on 34 percent at
and above standard temperatures plus &0°
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F, Between these two temperaturcs the
relative humidity shall vary linearly.

(d) The performance shall correspond
with the propulsive thrust svailable under
the particular ambient atmospheric condl-
tions, the partleular flight condition, and
the relative hurnldity spacified in paragraph
(¢} of this section. The avallable propulsive
thrust shall correspond withh engine power
and/or thrust not exceeding the approved
power and/cr thrust less the Installational
losses and less the power aud/or equlvalent
thrust absorbed by the accessories and serv-
ices nppropriaste o the pariicular ambient
atmospherle conditions and the particular
flight condition.

4T.111 Airplane conrfiguration, speed,
power, and/or thrust; penergl. (a) The air-
plane configuration (setting of wing ang
cowl flaps, alr brakes, landing gear, propeller,
etc.), denoted respectively as the take-off, en
route, approach, and landing configurations,
shall be selected by the applicani except as
otherwise prescribed.

{b} It shall be acceptable to make the
airblane configuratlons variable with welght,
altitude, and temperature, to an extent
found by the Admlailstrator to be com-
patible with operating procedures required

.In accordance with paragraph (¢} of this

sectlon.

{c} In determining the accelerate-stop
distances, take-coff flight paths, take-off dis-
tances, and landing distances, changes in
the airplane’s configurstion and speed, and
In the power and/or thrust shall be in gc-
cordance with procedures established by the
applicant for the operatlion of the airplane
(o service, excepl as otherwise prescribed.
The procedures shall comply with the pro-
visions of subparagraphs (1) through (3} of
thls paragraph.

{1} The Admlinistrator shall find that the
procedures can be counslstently executed in
service by crews of average skill,

{2) The procedures shall not involve
methods or the use of devices which have not
been proven to be safe and rellable.

{3) Allowasnce shall be made for such
time delays ln the executlon of the proce-
dures as may be reasonably expected to
oceur during service.

4T.112 Sfalling speeds. (a) The speed
V,o shall denote the callbrated stalling
speed. or the minimum steady flight speed
at which the airplane is controllable, in
knote, with:

(1) Zera thrust at the stalllng speed, or
engines idling and throttles closed if 1t is
shown that the resultant thrust has no
appreclable effect on the stalling speed;

(2) If applicable, propeller pltch centrols
In the position necessary for compliance with
subparagraph (1} of this paragraph;

" {3) The awrplane in the landing conflgura-~
on;

o
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{4) The centet of gravity in the most un-~
tavorable positlon within the aliowable
landing range;

(5) The welght of the alrplane equal to
the weight in connectlon with which V,
$s being used to determine compliance with
a particular requirement.

(b) The speed V‘,1 slhiall denote the cali-
brated stalling speed, or the minlmum
steady fight speed at which the airplane is
controllable, in kncts, with:

(1) Zero thrust at the stalling speed, or
engines idling and throttles closed it 1t is
shown that the resultant thrust has no ap-
preciable effect on the stalllng speed;

{2) 1f applicable, propeller pitch controls
in the positlon necessary for compliance
with subparagraph (1) of this paragtaph;
the airplane in all other respects (flaps,
landing gear, etc.) In the particular con-
figuration corresponding with that in con-
nection with which Ve, is being used;

(3) The weight of the alrplane equal to
the weight in connectlon with which VH ig
being used to determine complisnce with
8 partlcular requirement.

(¢) The stall speeds defined in this sec-
tion shall be the minimum speeds obtained

in fdight tests conducted in accordance with -

the procedure of subparagraphs (1) and (2)
of thls paragraph.

(1} With the airplane trimmed for stralght
filght at a speed of 14 V, and from & speed
sufficiently above the stalling speed to insure
steady condltlons, the elevator control shall
be applied at & rate such that the alrplane
speed teductlon does not exceed one koot
per second.

(2} During the test prescribed In subpara-
graph (1) of thls paragraph, the flight char-
acteristics provisions of § 4b.180 shall he com-
pled with,

4T.113 Take-off; general. (a) The take-
off data In §§ 4T.114 through 4T.117 shall be
determined under the conditions of subpara~
graphs (1) and (2) of thls paragraph.

(1) At all welghts, altitudes, and amblent
temperatures within the operational limits

established by the applicant for the alrplane. -

(2) In tbe conflguration for take-off (ses
}4T.111).

{b)} Take-off data shall be based on a
smooth, dry, hard-surfaced runway, and shall
be determined in such a manner that repro-
duction of the performance does hot requirs
exceptional skill or alertness on the part of
the pilot. In the case of seaplanes or float
planes, the take-off surface shall be smooth
water, while Tor skiplanes it shall be smooth
dry snow. In sadditlon, the take-off data
shall be corrected in accordance with sub-
paragraphs (1) and (2) of this paragraph for
wind and for runway gradlents within the
operational iimits established by the appli-
cant for the alrplane.
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{1} Not more than 50 percent of nominal
wind components along the take-of path
opposite 1o the directlon of take-off, and not
less than 1560 percent of nominal wind com-
ponents ajong the take-off path in the di-
rection of take-of.

(2) Effective runway gradients.

4T.114 Take-off speeds. (a) The eriticale
engine-fallure speed V,, in terms of cali-
brated air speed, shall be selected by the
applicant, but shall not be less than the
minimum speed gt which controllability hy
primary aerodynamic controls alone 1s dem-
onstrated during the take-off run to be ade~
quate to permit proceeding safely with the
take-off using average plloting skill, when the
critical engine is suddenly made inoperntive.

(b} The minimum take-off safety speeq
V,, in terms of callbrated alr speed, shall be
selected by the appllicant so as to permit
the gradient of climb required In §47.120
(a) and (b), but it shall not be less than:

(1) 1.2 V,, for two-engine propetler-driven
airplanes and for airplanes without propel-
lers which have no provislons for obtaining
a significant reduction in the one-engine-
inoperatlve power-on stalling speed;

{3) 115 V,1 for propeller-driven airplanes
having more than two engines and for air-
planes without propeliers which have pro-
visions for obtaining a significant reduction
in the one-engine-luoperative power-on
stalling speed;

(3) 1.10 times the minimum econtrol speed
Vuo‘ established in accordance with § 4b.133.

(c) If englne fallure is assumead to occur
at or after the attalnment of V¥, the demon-
stration in which the take-off run is con-
tinued to inelude the take-off climb, ag pro-
vided In paragraph (a) of this sectlon, shall
not be required.

4T.115 Accelerate-stop distance. (a) The
accelerate-stop distance shall be the sum of
the followlng:

{1} The distance required to accelernte
the alrplane from a standing start to the
speed V,;

{2) Assuming the critical engine to fatl
at the speed V, the distance required to
bring the airplane to a full stop from the
point corresponding with the speed V,.

{b) In additlen to, or in leu of, wheel
brakes, the use of other braking means shail
be acceptable in determining the accelerate-
stop distance, provided that such braking
means shall have been proven to be safe and
rellable, that the manner of their employ-
ment {8 sitch that consistent results can be
expected In service, and that exceptional
skill is not required to control the sirplane.

(¢) The landing gear shall remain ex-
tended throughout the accelerate-stop
dlstance.

4T.116 Take-off path. The take-off path
shall be constdered to extend from the stand-
ing start to a point In the take-of where a
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height of 1,000 feet above the take-ofl sur-
face is reached or to a point in the take-oR
where the transition from the take-off to
the en route configuration 1s completed snd
a speed 1s reached at which compliance with
§ 4T.120 (c) 18 shown, whichever polnt 18 at
s higher altitude. The conditlons of para-
graphe {a) through (i) of this sectlon shall
apply in determining the take-off path.

(a) The take-off path shall be based upon
procedures prescribed in accordance Wwith
§ 4T.111 {¢).

(b} The alrplane shall be accelerated on
or near the ground to the speed V, during
which time the critical engine shall be made
inoperative at speed V, and shall remain in-
operatlve during the remainder of the take-
off.

(¢) Landing gear retraction shall not be
initlated prior to reaching the speed V,.

(d) The slope of the airborne portion of
the take-off path shall be positive at all
polnis.

(e} Arter the V, speed s reached, the speed
throughout the take-off path shali not be less
than V, and shall be constant from the point
where the landing gear is completely re-
tracted until a height of 400 feet above the
take-off surface is reached.

() Except for gear retracilon and pro-
peller feathering, the alrplane conflguration
shall not be changed before reaching o helght
of 400 feet above the take~off surface.

(g} At all points along the take-off path
starting at the point where the alrplane Qrst
reaches & helght of 400 feet above the take-off
surface, the avallable gradlent of climb shall_
not be less than 1.4 percent for two-engine
alrplanes and 1.8 percent for four-engine
atrplanes.

(h) The take-off path shall be determined
either by a continuous demonstrated take-of,
or slternatively, by synthesizing from seg-
ments the complete take-off path.

{1) If the take-off path 18 determined by
the segmental method, the provisions of sub-
paragraphs (1} through (4) of this para-
graph shall be specifically applicable.

(1) The segments of & segmental take-off
path shall be clearly defined and shall be
related to the dlstin¢t changes in the con-
flguration of the airplane, In power and/or
thrust, and in speed,

(2) The welght of the airplane, the con-
figuration, and the power and/or thrust
shall be constant throughout each segment
angd shall correspond with the most critical
conditlon prevalling 1in the particular
segment.

(3) The segmental flight path shall be
based on the airplane’s performance without
ground effect. ’ '

(4) Begmental take-off path data shall be
checked by continuous demonstrated take-
offs to insyre that the segmental path is
conservative relative to the continuous path.

4T.117 Take-off distance. The take-off
digtance shall be the horlzontal dlstance
along the take-off path from the start of the
take-off to the point where the airplane
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attalng g helght of 35 feet above the take-off
surface as dsiermined in accordance Wwith
§ 4T.116.

4T.118 Climb; general. Compliance shall
be shown with the climb requirements of
§§ 4T.119 and 4b.120 at all welghts, aititudes,
and amblent temperatures, within the
operational llmits established by the appli-
cant for the airplane. The airplane’s center
of gravity shall be in the most unfavorable
position corresponding with the applicable
configuration,

4T.119 All-engine-operating laending
elimb. In the landing configurntion, the
steady gredient of climb shail not be lesa
than 4.0 percent, with:

{n) All engines operating at the avall-
able take-off power and/or thrust;

(b) A climb speed not In excess of 14 V, .

4T.120 One~engine-inoperative climb—
(a) Take-off; landing gear ertended. In the
take-off configuration at the point of the
flight path where the alrplane’s speed first
reaches V,, in accordance with §4T.110 put
without ground ecffect, the steady gradient
of climb shall be positive with:

{1} The ecritical engine inoperative, the
remalning engine(s) operating at the avall-
able take-off power and/or thrust existing
In sccordence with § 4T.116 at the tlme the
alrplane's landing gear is fully retracted;

(2) The welght equal to the sirplane’s
welght exlsting in accordance with § 4T.118
at the time retraction of the airplane’s
landing gear 1s initiated:

. (8) The speed equal to the speed V,.

© (b} Take-off; landing gear retracted. In
the take-off configuration at the point of
the flight path where the alrplane’'s landing
gear is Iully retracted, in accordance with
§4T.116 but without ground eflect, the
steady gradient of climb shall not be less
than 2.6 percent for two-engine airplanes
and not less than 3.0 percent for four-engine
airplanes, with:

{1) The critleal engine tnoperative, the
remaining engine({s) operating at the take-
Of power and/or theust avallable at a helght
of 400 feet above the take-off surface and
existing in accordance with § 47.118;

(2) The welght equal to the airplane’s
welght existing f{n accordance with § 4T.118
at the tlme the alrplane's landing gesr 1
fully retracted;

(8) The speed equal to the speed V,.

{c)} Final take-off. In the en route con-
figuration, the steady gradlent of climb ghall
not be leas than 1.4 percent for two-engine
airplanes and not less than 1.8 percent for
four-engine airplanes, at the end of the
take-off path as determined by §4T.116,
with: ’

(1) The critical emgine inoperative, the
remalning engine(s) operating at the avail-
able maximum continUous power. and/or
thrust;

(2) The weight equal to the sairplane’s
weight existing in accordance with § 4T.116
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at the time retractlon of the airplane's flaps
1z initizted;

(3} The speed equal to not less than 1.20
V.. :
1(d) Approuch. In the approach configurs-
tlon such that V, doea not exceed 1.10 ¥,
the steady gradient of ¢limb ghall not be less
than 2.2 percent for two-engine airplanes
and not less than 2.8 percent for four-engine
alrplanes, with:

(1) The critical engine inoperative, the
reraining engine(s) operating at the avail-
able take-off power and/or thrust;

{2) The welight equal to the maximum
londing welght;

{3) A climb speed not in exceas of 1.5 Vh:

4T.121 En route flight paths. With the
nirplane In the en route configuration, the
flight paths prescribed In paragraphs (a)
and (b) of this section shall be determined
at all weights, altitudes, and ambient tem-
peratures within the limits established by
the applicant for the airpiane.

(a) One engine inoperafive, The agne-
engine-inoperative net flight path data shall
be determined in such a manner that they
represent the alrplane’s actual climb per-
formance diminished by a gradient of cilmb
equal to 1.4 percent for two-engine alrplanes
and 1.3 percent for four-engine salrplanes.
It shall be acceptable to Inciude in these
data the variation of the airplane’s welght
along the filght path to take into account
the progressive consumption of fuel and oll
by the operating engine(s).

(b)y Two engines inoperative, For afr-
planes with four engines, the two-engine-
lnpperative net flight path data shall be
determined in such & manner that they rep-
resent the airplane’s actual ¢limb perform-
ance diminighed by a gradient of cltmb equal
to 0.6 percent. ‘1t shall be acceptable to
include In these data the varlation of the
airplane's weight along the fiight path {o
take into account the progressive consump-
tion of fuel and ofl by the operating engines,

{c) Conditions. In determining the filght
paths prescribed In paragraphs (a) and (b)
of thls secllon, the conditions of subpara-
graphs (1) through (4) of thls paragraph
shall apply.

(1) The airplane's center of gravity shall
be in the most unfavorable position.

(2) The critical engine(s) shall be inop-
erative, the remalning engine(s) operating
st the availlahle maximum continuous power
and/or thrust.

{3} Means for controlling the engine cool-
ing air supply shall be in the position which
provides adequate cooling In the hot-day
condition,

{4} The speed shall be selected by the
applicant,

4T.122 Landing distance. ‘The landing
distance shall be the horizontal dlstance
required to land and to come to & complete
stop (to a speed of approximately 3 knots
in the case of seaplanes or float planes)
from & woint at & height of &0 feat ahove the
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landing surface. Landing distances shall be
determined for standard temperatures at
all weights, altitudes, and winds within the
operational limits established by the appli~
cant for the alrplane. The conditions of
paragraphs (a) through (f) of this section
shall apply.

(a) The airplane shall be i{n the landing
configuration. Purlng the landing, changes
in the airplane's configuration, In power
and/or thrust, and in speed shall be in
accordance with procedures established by
the applicant for the operation of the air-
plane in eservice, The procedures shall
comply with the provisions of §4T.111 (c).

(b) The landlng shall be preceded by &
steady gliding approach down to the §0-foot
height with a callbrated alr speed of not
less than 1.3 V, .

{(¢) The landing distance shall be based
on a smoath, dry, hard-surfaced runway,
and shall be determined In such a manner
that reproduction does not require excep-
tional skill! or alertness on the part cof the
pilot, In the case of seaplanes or float
planes, the landing surface shall be smooth
water, while for skiplanes it shall be smooth
4ry snow, During landing, the atrplane shall
not exhibit excessive vertlcal acceleration, a
tendency to bounce, nose over, ground loop,
porpolse, or water loop.

{d) The landing distance shall be cor-
rected for not more than 50 percent of
nominal wind components along the landing
path opposite to the direction of landing and
not less than 150 percent of nominal wind
components along the landing path in the
direction of landing.

(e) Durlng landing, the operating pres-
sures on the wheel braking system shall not
be in excess of thoge approved hy the manu-
facturer of the brakes, and the whee) brakes
shall nat he used {n such & manner as to
produce excessive wear of brakes and tires.

(1) If the Administrator finds that a device
on the alrplane other than wheel brakes has
a noticeable effect on the landing distance
and if the device depends upon the operation
of the engine and the effect of such a device
{s not compensated for by other devices In
the event of engine fatlure, the landing dla-
tance shall be determined by assumling the
critical englne to he inoperative.

4T, 123 Limitations and information—{a)
Limitations. The performance limltatlons
on the operation of the alrplane ghall be
established in Accordance with subpara-
graphs (1) through (4) of this paragraph.
(See also § 4T.743.)

(1) Take-off weights. The maximum take-
off weights shall be established at which
compliance is shown with the generally ap-
plicable provisions of this regulation and
with § 4T.120 (a), (b), and (c¢) for altltudes
and ambient temyeratures within the opera-
tional llmits of the alrplane (gee subphTa-
graph (4) of thls paragraph}.

(2) Landing weights, The maximum land-
ing welghts shall be established at which
compllance is shown with the generally ap-
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licable provisions of this regulation and
with §547.119 and 4T.120 {d) for altitudes
and ambient temperatures within the opera-
tlonal llmits of the mirplane (see subpars«
graph (4) of thls paragraph).

(3) Take-off and accelerate-stop distances.
The minimum distances required for take-off
shall be established at which compliance ia
shown with the generally applicable provi-
sions of this regulation and with §§4T.115
and 4T.117 for weights, altitudes, tempera~-
tures, wind components, and runway gra-
dients, within the operational llmits of the
airplane (see subparagraph (4) . of this
paragraph). :

(4) Operational limits. The operational
limits of the salrplane ghall be established
by the applicant for all varlable factors re-
quired in showing compliance with this
regulation (weight, altitude, temperature,
etc.). (See §§4T.123 (a) (1} and (b}, 4T.118,
47,121, and 47T.122.) .

{b} Imformation. The performance in-
formation on the aperation of the airplene
shall be schieduled fp compliance with the
generally applicable provisions of this regu-
latlon and with §§ 4T.118, 4T.121, and 4T.1232
for weights, saltitudes, temperatures, wind
comnponents, and runway gradients, as these
may be applicable, within the operational
Limitg of the alrplane (see paragraph {a) (4)
of this sectlon). In addition, the perform-
ance Information specified in subparagraphs
(1) through (3) of this paragraph shall be
determined by extrapolatlon and scheduled
for the ranges of weights between the maxi-
mum ianding and maximum take-off weighta
establisned in accordance with paragraphs
{a) (1) and (2) of this sectlon. (See also
§4T.7143.)

(1) Cilmb In the landing configuration
(see §47.119); :

(2} Climb in the approach configuration
(see §4T.120 {d));

(3) Landing distance (see §4T.122).

AIMPLANE FLIGHT MANUAL

4T.743  Performance UmEtations, infor-
muation, and other dale—(a) Limitations.
‘The alrplane’s performance limitations shall
be given in accordance with § 4T.123 (&).

(b) Information. The performance infor-
mation preseribed in § 4T.123 (b) for the
application of the operating rules of this
regulation shall be glven together with de-
scriptions of the conditlons, alr speeds, etc.,
under which the data were determined.

{¢) Procedures. For all stages of fiight,
procedures shall be glven with respect t0 alr-
plane configurations, power and/or thrust
settings, apd indicated air speeds, to the ex-
tent such procedures ate related to the limi-
tations and informatlon set forth in accord-
ance with paragraphs {a} and (b) of thls
section.

(d} Miscelleneous, An explanation shali
be glven of significant or unusual fifght or
ground hapdling characterlatics of the alr-
plane,
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3. In leu of §§ 40.70 through 40.78, 41.37
through 41.36 {d), and 42.70 through 42.883, of
Parts 40, 41, and 42 of the Civil Alr Regula-
tlons, respectively, the folilowing shall be
applicable;

OPERATING RULES

40T.80 Transport category airplane operat=
ing limitations, (a) In operating any pas-
senger-carrying transport category airplane
certificated in accorgance with the performe
ance requlrements of this regulation, the pro=
visions of §§40T.80 through 407T.84 snall ba
complied with, uniess deviations therefrom
are gpecifically authorized by the Administra-
tor on the ground that the special clrcum-
stances of a particular case take a literal
observance of the requirements unnecessary
for gafety,

(b) The performance drta In the Alrplane
Flight Manual shall be applied In determin-
Ing compliance with ¢he provisions of
§§ 40T.81 through 40T.84. Where conditions
differ from those for which specliic tests were
made, compliance shell be determined by
approved Interpolation or computation of
the eflects of changes 1n the speclfic varla-
bles if such Interpolations or computations
glve results substantially equaliing in ac-
curacy the results of a direct test.

40T.B1 Airplane’s certificate litnitationas.
{8) No airplane shall be taken off at a weight
which exceeds the take-off weight specifieq
in the Alrplane Flight Mapual for the ele-
vatlon of the alrpert and for the amblent
temperature existing at the time of the take-
off. (See §§4T.123 (a) (1) and ¢T.743 (a).)

(b) Mo airplane shall be taken off at a
weight such that, allowing for normal con-
sumption of fuel and oll 1n flight to the air-
port of destination, the welght on arrival
will exceed the landing welght specified In
the Alrplane Flight Manual for the elevation
of the afrport of destipation and fotr the
ambient temperature anticlpated there at
the time of landing. (See §§4T.123 (a) (3)
and 4T.743 (&).)

(¢) No airplane shall be taken off at a
welght which exceeds the welght shown in
the Alrplane Flight Manual to correspond
with the minimum distance required for
take-off on the runway to be used. The
take-oil distance shall correspond with the
elevation of the airport, the effective runway
gradient, and the amblent temperature and
wind component existing at the time of take-
off. (See §§4T.123 (a) (3) and 4T.743 (a).)

(d} No sirplane ghall be operated outelds
the operational llmits specified in the Alr-
blane Flight Manual., (See §§ 4T.123 (a) (4)
and 4T.743 (a).)

40T82 Take-off obstacle clearance limi-
tations, No airplane shall be taken off at a
weight in excess of that shown In the Air-
plane Fllight Manusl to correspond with a
tako-Gff path which clears all obstacles elther
by at least & helght equal to (35+0.010) teet
vertically, where D {s the distance out along
the intended flight path from the end of the
Tunway in feet, or by at least 200 feet hori-
zontally within the alrport boundaries and
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by at least 300 feet horizontally after passing
beyond the boundarles, In determining the
allowable devlation of the flight path In order
to avold obstacles by at least the distances
preseribed, it shall be assumed that the air-
plane 1s not banked before reaching a height
of 50 feet as shown by the take-off path data
in the Alrplane Plight Muanual, and that &
maximum bank thereafier does not exceed
15 degrees. The take-off path considered
shell be for the elevation of the alrport, the
effective runway gradient, and for the am-
blent temperature and wind component ex-
isting at the time of take-off. (Bee §§4T.123
(1) and 4T.743 ().)

40T 83 En route lianitations—(a) One
engiine inoperative. No alrplane shall e
taken off at a welght In excess of that which,
according to the one-engine-inoperative en
route net flight path data shown in the
Alrplane Flight Mankal, will permit com-
pliance with elther subparagraph (1) or sub-
paragraph {2) of this paragraph at all points
along tne reoute. The net flight path used
shall be for the amblent temperatures anticl-
pated slong the route, (See 3§ 4T.123 ()
and 4T.743 (b).)

(1) The slope of the net fllght path ghall
be positive at an altitude of at least 1,000
teet above all terrain and obstructions along
the route within 5 miles on either slde of
the Intended track.

{2) The net Aight path shall be such as
tc permit the alrplane to continue fight
from the ecruising aliitude to an alternate
alrport where a landing can be made in ac-
cordance with the provisions of § 40T.84 (W),
the net flight path clearing vertically by at
least 2,000 feet ail terraln and obstructions
glong the route within 5 miles on either
side of the Intended track. The provisions
of subdivistons (1) through (vii) of this
subparagraph shall apply.

{1) The engine shall be assumed to fall
at the most critical polnt along the route.

{11} The airplane shall be sssumed {0 pass
over the critical obstructlon following en-
gine failure at a point no cioger to the critical
obstruction than the nearest approved radlo
navigational flx, except that the Administra-
tor may authorize a procedure established on
a different basis where adequate operational
safeguards are found fo exist.

{1ii) The net flight path shall have & posi-
tive slope at 1000 feel akbove the alrport
used as the alternate.

(iv) An approved method shall be used to
account for winds which would otherwise
adversely affect the flight path,

(v} Fuel jettisoning shall be permitted if
the Administrator finds that the operator has
an adequate tralning program, proper in-
structions are glven to the fiight crew, and
all other precaullons are taken to insure a
gafe procedure.

{vl) The alternate alrport shall be apeci-
fed in the dispatch release and shall meet
the prescribed weather mlnima.
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be that which 15 accounted for 1n the netl
fiignt patk data shown in the Alrplane Flight
Manual.

(b} Two engines inoperative. No alrplane
sherll be flown along an intended route except
{n compliance with efther subparagraph (1)
or subparagraph (2) of this paragraph.

(1) Nc place along the intended track
shall be more than 90 minutes away from an
airport at which a landing can be made in
accordance with the provisicns of § 40T.84
{b), assuming all engines 10 be operating at
cruising power,

(2) No airplane shall be taken off at a
woight in excess of that which, according
to the two-engine-inoperative en route nes
flight path data shown in the Airplane Flight
Manual, will permsit the airplane to continue
flight from the point where two engines are
assumed to fall simultaneously to an airport
where & landing can be macde 1n accordance
with the provislons of §40T.84 (b}, the net
flight path having a positive slope at an
altitude of at least 1,000 feet above all ter-
raln and obstructions along the route within
§ miles on either slde of the intended track
or at an altitude of 5,000 feet, whichever is
higher. The net flight path consldered shall
be for the ambient temperatures antlcipated
along the route, 'The provistons of sub-
dlvisions (1) through (ili} of this subpeara-
graph shall apply. (See §§4T.123 (b) and
4T.743 (b).}

{2} The two engines shall be assumed to
fall at the most critical polat alopg ihe
route.

(11} I fuel fettisoning is provided, the
airplane’s welght at the poiat where the
two engines gre assumed to fall shall be
considered to be not less than that which
would include sufficient fuel to proceed to
the airport and to arrive there at an altitude
of at least 1,000 feet directly over the landing
area,

(iii) The copsumption of fuel and oll
after the engines become inoperative shall
be that which is ac¢ounted for in the neb
filght path data shown in the Alrplane Flight
Manual,

40T R4 Londing lmitgtions—(a) Airport

. of destination. No airplane shall be taken off

at & welght ln excess of that which, in ag~
ecordance with the landing distances shown
in the Airplane Fllght Manual for the ele-
vation of the airport of intended destination
and for the wind conditions anticipated thera
st the time of landing, would permit the
afrplane to be brought to rest at the airport
of intended destination within 60 percent of
the effective length of the runway from &
point 50 teet directly above the intersection
of the obstruction clearance plane and the
runway, The welght of the airplane shall
be mssumed to be reduced by the weight of
the fuel and oll expected to be consumed in
filght to the alrport of tntended destination.
Compliance shall be shown with the condi-
tions of subparagraphs {1) and (2) of this

(vil) The consumption of fuel and ofl parsgraph. (See §§4T.128 (b) and 4T.743
afier the, engine becomes inoperative shall  (b}.}
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(1) It shall be assumed that the airplane
18 1unded on the most favorable runway and
direction in still alr.

(2} It shall be mssumed that the alrplane
{s landed on the most suitable runway con-
sidering the probable wind veloclty and di-
rection and taking due aceount of the ground
handling characterlstics of the alrplane and
of other conditions (i. e., landing alds, ter-
raln, etc.). If full compllance with the
provisions of this subparagraph 1s not shown,
the alrplane may be taken off If an alternate
alrport 1s designated which permits compli-
ance with paragraph (b) of this section.

(h) Alternate airport. No ajrport shall be
aesignated as an alternate airport in a dis-
pateh release unless the alrplane at the
welght anticipated at the tlme of arrival at
such alrport can comply with the provisions
of paragraph (a) of this section, provided
that the alrplane can be brought to rest
within 70 percent of the effective length of
the runway, :
[22 F. R, 5347, July 27, 1967; 22 F. R. 6274,
Aug. 6, 1857)
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Qontrary provisions of the Civil Alr Regu-
istlons notwithstanding all turblne-powered
transport category airplanes for which a type
certificate is Issued after August 27, 1857,
shall comply with Spectal Clvil Alr Regula-
tion No. SR-422 or, alternatively, with the
following provisions, except that those afr-
planes for which a type certificate 1s issued
after September 30, 1958, shall comply wlth
the following provisions:

1. The provisions of Part 4b of the Civil
Air Regulations, effective on the date of ap-
plication for type certificate; and such of the
provisions of all subsequent amendments to
Part 4b, in effect prior to August 27, 1957, as
the Adminlstrator finds necessary to insure
that the level of safety of turbine-powered
airplanes s equlvalent to that generally in-
tended by Part 4b.

2. In lieu of §§ 4b.110 through 4b.125, and
4h.743 of Part 4b of the Clvil Alr Regulatlons,
the foliowing shall be applicable:

PERFORMANCE

4T.110 General. {a) The performance of
the airplane shall be determined and sched-
uled in accordance with, and shall meet the
minima prescribed by. the provisions of
§§ 4T.110 through 4T.123. The performarnce
limitations, information, and other data shall
be given in accordance with § 47T.743,

(b) Unless otherwlse specifically pre-
scribed, the performance shall correspond
with ambient atmospheric conditions and
still air., Humidity shall he accounted for
as speclfied in paragraph {¢) ol this sectlon.

{c)} The performance as affected by engine
power and/or thrust shall be based on & rela-
tive humlidity of 80 percent at and belaw
standard temperstures and on 34 percent at
and above standard temperatures plus 50° F.
Between these two temperatures the relative
bumidity shall vary linearly.
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(dy The performance shall correspond
with the propulsive thrust available under
the particular smblent atmospheric condi-
tions, the particular flight condltion, and the
relative humidity specified in paragraph (c}
of this section. The avaliable propulsive
thirust shall correspond with engine power
and/or thrust not exceeding the approved
power and/or thrust less the installational
losges and less the power and/or eguivalent
thrust absorbed by the accessories and serv-
ices appropriate to the particular amhbilent
aimospherle conditions and the particular
flight condltion.

47.111 Airplane configuration, speed,
power, and/or thrust; general, (a) The alr-
plane configuration (setting of wing and
cowl fiaps, alr brakes, landing gear, propeller,
etc.), denoted respectlvely as the take-off, en
route, approach, and landing conflgurations,
shall be selected by the applicant except as
otherwlse prescribed.

{b) It shall be acceptable to make the air-
plane configurations variable with welght,
altitude, and temperature, to an extent found
by the Admlinlistrator to he compatible with
operating procedures required in accordance
with paragraph (¢) of this secticn.

(c) In determining the saccelerate-stop
distances, take-off flight paths, take-off dis-
tances, and landing distances, changes in the
airplane’s configuration and speed, and in
the power and/or thrust shall be In accord-
ance with procedures established by the ap-
plicant for the operation of the asirplane in
service, except as ctherwlse prescrlbed. In
additlion, procedures shall be established for
the execution of balked landings and mlssed
approaches assoclated with the conditions
prescribed in §§ 47,119 and 4T.120 (d), re-
spectively. All procedures shall comply with
the provislons of subparagraphs (1) through
(3) of this parapraph.

(1) The Administrator shall ind that the
procedures can be consistently executed In
service by crews of average skill,

(2) The procedures shall not involve meth-
ods or the uae of devices which have not been
proven to be safe and rellable.

{3) Allowance shall be made for such tlme
delays in the execution ot the procedures as
may be reasonably expected to occur during
service,

4T.112 ~ Stalling speeds. (a) The speed
V, shall denote the callbrated stalling speed,
or the minimum steady filght speed at which
the airplane is controllable, in knots, with:

(1} Zero thrust at the stalling speed, or
engines idling and throttles closed If 1t 1s
shown that the resultant thrust has no ap-
preciable effect on the stalling speed;

{2) If applicable, propeller pitch controls
in the position necessary for compliance with
subparagraph (1) of this paragraph; the air-
plane in all other respects (fiaps, landing
gear, etc.) in the particular configuration
corresponding with that in conneciion with
which ¥V, is being used;

{3) The weight of the airplane equal to
the welght in connection with which V, Is
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belng used to determine compliance with a
particular requlrement;

{4y The center of gravity in the most un-
favorable position within the allowable
range.

(b) The stall speed defined in this section
shall be the minimum speed obtained In
flight tests conducted In accordance with the
procedure of subparagraphs (1} and (2) of
this paragrapi.

(1) With the alrplane trimmed for stralght
flight at a speed of 1.4 V, and from a speed
sufiiclently above the stalling speed 1o insure
steady conditions, the elevator control shall
be applied at a rate such that the alrplane
speed reduction does not exceed one knot per
second.

(2) Durlng the test prescribed in subpara-
graph (1) of this paragraph, the flight char-
acteristics provisions of § 4b.160 of Part 4b
of the Civil Alr Regulations shall be complied
with.

4T.112 Take-off; general. (a) The take-
off data in §§ 4T.114 through 4T.117 shall be
determlned under the conditions of subpara~
graphs (1) and (2) of this paragraph.

{1) At all welghts, altitudes, and amblent
temperatures within the operational llmlits
established by the applicant for the alrplane.

(2) In the configuration for take-ofl (see
£4T111).

(b) Take-off data shall be based on &
smooth, dry, hard-surfaced runway and shall
be determined in such a manner that repro-~
duction of the performance deoes not require
exceptional sklll ¢r alerthess on the part of
the pllot. In the tase of seaplanes or float
planes, the take-off surface shall he smooth
water, while for skiplanes it shall be smooth
dry snow. In addition, the take-off data
shail be corrected in accordance with sub-
paragraphs (1) and (2) of this paragraph for
wind and for runway gradlents within the
operational 1lmits established by the appll-
cant for the airplane.

(1) Not more than 50 percent of nominal
wind components along the take-off path
opposite to the direction of take-off, and not
less than 150 percent of nominal wind com-
ponents along the take-off path in the direc-
tion of take-off,

(2) Eflective runway gradients.

4T.114 Take-off speeds. (&) The critical-
engina-failure speed ¥y, in terms of calihrated
sir speed, shall be selecied by the applicant,
but shall not be less than the minimum
speed at which controllabllity by primary
aerodynamic controls alone is demonstrated
during the take-off run to be adequate to
permit proceeding safely with the take-off
using average plloting skill, when the critical
engine Is suddenly made inoperative.

{b) The take-off safety speed V¥V, In terms
of calibrated alr speed, shall be selected by
the applicant so a5 to permlit the gradient of
climb required in §4T.120 (a) and (b), but
it shall not be less than:

(1) 1.2 V, for two-engine propeller-driven
airplanes and for airplanes without propellers
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which have no provisions for obtaining a
slgnificant reduction In the one-engine-
Inoperative power-on stalling speed;

(2) 1.16 V, for propeller-driven alrplanes
having more than two engines and for alr-
planes without propellers which have provi-
sions for obtaining a significant reduction in
the one-engine-inoperatlve power-on stall-
ing speed;

{2} 1.10 times the minlmum control speed
Vuo, established in accordance with § 4b.138
of Part 4b of the Clvil Alr Regulations;

(4) The rotation speed Vp plus the incre-
ment in speed attalned in compliance with
§47.116 (e).

{c) The minimum rotation speed Vg, in
terms of calibrated air speed, shall be selected
by the appilcant, except that it shall not be
less than:

(1) The speed Vy;

(2) A speed equal to 95 percent of the
highest speed obtalned in compliance with
subparagraph (1) or (2), whichever 1& ap-
pllcable, and with subparagraph (3} of para-
graph (b) of this section;

(3) A speed which permits the attalnment
of the speed V; prior to reaching & height of
35 feet above the take-off surface as deter-
mined {n accordance with § 4T.116 (e}:

(4} A speed equal to 110 percent of the
minimum speed above whleh the alrplane,
with all engines operating, can be made to
lift off the ground and to continue the take-
off without displaylng any hazardous charac-
teristics.

4T.115 Accelerate-stop distance. (&) The
accelerate-stop distance shall be the sum of
the following:

(1) The distance required to accelerate the
airplane from a standing start to the speed
Vi

(2) Assuming the critical englne to fall at
the speed Vi, the distance required to bring
the alrplane to & full stop from the polnt
corresponding with the speed V,.

(b) In addltion to, or in lieu of, wheel
rakes, the use of other braking means shall
be acceptabie In determining the accelerate-
stop distance, provided that such braking
meens nall have been proven to be safe and
reliable, that the manner of thelr employ-
ment ls such that conslstent results can bs
expected ln service, and that exceptional gkill
is not required to control the sirplane.

{c) The landing gear shsall remain ex-
tended throughout the accelerate-stop dis-
tance.

4T.116 Take-0f path. The take-off path
shall be considered to extend {rom the stand-
ing start to a point in the take-off where a
helght of 1,500 feet above the teke-off surface
1s reached or to a point in the take-off Where
the transition from the take-off to the en
route conflguration ts compieted and & speed
is reached at which compliiance with § 4T.120
(c) is shown, whichever point 1s at a higher
altitude. The conditions of paragraphs (a)
throughk (1) of this section shall apply In
determining the take-off path.
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(&) The takeé-off path shall be based upon
procedures prescribed In accordance with
$4T.111 (e). .

(b) 'The alrplane shall be accelerated on
the ground to tha speed V¥, at which polnt.
the critical engine shall be made fnoperatlve
and sball remaln lnoperative during the re-
mainder of the take-cff, Subsequent to at-
taining speed V;, the alrplane shall be
accelerated to speed ¥V, during which time It
shall be permissible to Iinitiate raising the
nose gear off the ground at & speed not less
than the rotation speed Vp.

(c) Landing gear retraction shall not be
initiated until the airplane becomes alrborne.

{d) The slope of the alrborne portion of
the take-off path shall be positive at all
points,

(e) The airplane shall attaln the speed V,
prior to reaching a height of 35 feet above
the take-off surlace and shall continue at &
speed as close as practical to, bul not less
than, V, until a height of 400 feet ahgve the
take-off surface Is reachecl.

(f} Except for gear retraction and propel-
ler feathering, the alrplane configuration
shall not be changed before reaching a height
of 400 feet above the take-off surface.

{g) At all points along the take-off path
starting at the poln. where the airplane first
reaches a helght of 400 feet above the take-
off surtace, the avallable gradient of cltmb
shall not be less than 1.2 percent for two-
engine airplanes and 1.7 petceni for four-
engine alrplanes. / ‘ )

(h) The take-off path shall be determined
either by & contlnuous demonsirated take-
off, or alternatively, by synthesizing from ~
sepments the complete take-off path. :

{1} If the take-off path is determined by
the segmental methad, the provisions of sub-
paragraphbs (1) through (4) of this paragrap,
skiall be specifically applicable. :

(1) ‘The segments of a segmental take-off
path shall bae clearly defined and shall be
related to the distinet changes in the con~
flguration of the alrplang, in power and/or
thrust, and 1n speed.

{2} The welght of the alrplane, the con-
figuration, and the power and/or thrust shall
be constant throughout each segment and
shall correspond with the mmost eritical con-
dition prevalling in the particular segment.

(3) Hhe segmental fllght path shall be
bagsed on the airplane’s performance withou
ground effect. :

{4) Segmental take-off path data shall be
checked by continuous demonstrated take-
offs to insure that the segmental path Is
conservative relative to the continuous path,

4T.117 Taoke-off distance and Igkec-off
run—(a) Take-off distance. The take-off
distance shall be the greater of the distances
established In accordance with subpara-~
graphs (1) and (2) of this paragraph.

{1} The horizontal digtance along the
take-off path from the start of the take-off
{0 the point where the afrplane atialna a
helght of 85 feet above the take-off surface,
e8 deteymined in accordance with § 4T.118.
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{2) A dlstance equal to 116 percent of the
horizontal distance slong the take-ofl path,
with all engines operating, from the start of
the take-off to the point where the alrplane
attaing & helght of 45 feet above the take-off
surface, as determined by a procedure coh-
sistent with that established in accordance
with § 4T.116.

{b) Take-off run., If the take-off distance
i3 intended to include a clearway (see ltem
5 of this regulation}, the take-off run shall
be determined and shall e the greater of the
distances established in accordance with sub-
paragraphs (1) and (2} of this paragraph.

(1) The horizontal distance along the
take-off path from the start of the take-off
to a point equidistant between the polnt
where the slrplane first becomes alrborne andg
the point where 1t attains a height of 36
feet above the take-off surface, a6 determined
In accordance with § 4T.118.

(2) A distance equal to 115 percent of the
horizontal distance along the take-off path,
with all engines operating, from the starg
of the take-off to & point equidistant between
the point where the airplane first becomes
afrborne and the polnt where 1t attalns a
height of 35 feet above the take-off surface,
a5 determined by a procedure conststent with
that estabiished in accordance with § 4T.116.

4T.117a Take-of flight path. (a) The
take-off flight path shall be considered to
begin at a helght of 35 feet above the take-
off surface at the end of the take-off distance
as determined In accordance with §4T.117
(a).

(b} The net take-off Night path data shall
be determined In such a manner thag they
represent the airplane's actual take-off fiight
paths, determined In accordance with para-
graph (a) of this section, diminished by a
gradlent of climb equal to 1.0 percent.

4T.118 Climb; general. Compliance shall
be shown with the citizb requirements of
§§ 4T.119 and 4T.120 at all weights, altitudes,
and amblent temperatures, within the apera-
ttonal llmits established by the applicant for
the alrplane, The airplane’s center of gravity
shall be. In the most unfavorable position
corresponding with the applicable configura-
tion.

4T.119 All-engine-operating landing
climmb. In the landing configuration the
steady gradlent of climb shall not be less
than 3.2 percent, with:

{a) All engines operating at the power
and/or thrust which is avallable 8 seconds
after inltiation of movement of the power
and/or thrust conirolz {rom the minimum
fAight idle to the take-off positlon;

(b) A cllmhb speed not in excess of 1.3 ¥,.

4T.120 One-engine-inoperative climb—
(a} Take-off; landing gear extended. In the
take-off configuration existing at the polnt of
the flight path where the alrpiane first be-
comes alrborne, ln accordance with § 4T.116
but without ground effect, the steady gra-
dient of climb shall be posltive for twe-englne
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airplanes and shall not be less than 0.6 per-
cent for four-englne alrplanes, with:

(1) The critical englne fnoperative, the
remaining engine(s) operating at the avall-
able take-of power and/or thrust existing In
accordance with § 4T.114 at the time retrac-
tlon of the alrplane’s landlng gear Is Initlated,
unless subsequently a more critical power
operating condition exists along the fight
path prior to the point where the landlng
gear is fully retracted;

(2) The welght equal to the alrplane's
welght existing in accordance with § 4T.116 at
the tlme retraction of the alrplane's landing
gear is initlated;

{8) The speed equal to the speed V,.

(D) Take-off; landing gear retracted. In
the take-off conflguration existing at the
point of the flight path where the alrplane’s
landing gear s fully retracted. In accord-
ance with § 4T.116 but without ground effect,
the steady gradient of climb ghall not be
less than 2.5 percent for two-englhe sair-
planes and not less than 3.0 percent for four-~
engine alrplanes, with:

(1) The critleal engine inoperative, the
remaining engine(s) operating at the avail-
able take-off power and/or thrust existing in
accordance with §4T.,116 at the time the
landing gear is fully retracted, unless subse-
quently a more critical power operating con-
dition exists along the filght path prior to the
point where a height of 400 feet above the
take-off surface {s reached;

(2) The welght equal to the airplane’s
welght existing in accordance with § 4T.118
at the time the airplane’s landing gear is fully
retracted;

(3) The apeed equal to the speed Vi.

(¢) Final take-off. In the en route con-
figuration, the steady gradient of ¢!imb shall
not be less than 1.2 percent for two-engine
eirplanes and not less than 1.7 percent for
four-engine alrplanes, at the end of the take-
off path ag determined by § 4T.116, with:

(1) The critical engine inoperative, the
remaining engine(s) operating at the avail~
able meximum continuous power and/or
thrust;

(2) The weight equal t0 the alrplans’s
weight exlsting In accordance with § 41.118
at the end of the take-cff path;

{3) The speed equal to not less than
125 V,.

(d) Approach. In the approach conflg-
uration such that the corresponding V for
this configuration does not exceed 110 per-
cent of the V, corresponding with the related
landing configuration, the steady gradient of
cllub shall not be less than 2.2 percent for
two-engine atrplanes and not less than 2.7
percent for four-engine airplanes with:

{1) The critical engine lnoperative, the
yemalning engine(s) operating at the avall-
asble take-off power and/or thruss;

(2) The welght equal {0 the rmaximum
landing welght;

{3) A climb speed established by the ap-
plicant in connection with normal landing
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procedures, eXcept that it shall not exceed
1.5 V, (see §4T.111 (c}).

4T.121 En route flight paths. With the
airplane in the en route configuration, the
flight paths prescribed in paragraphs (a) and
(b) of this section shall be determined at all
welghts, altitudes, and ambient temperatures
within the limits established by the appliicant
for the airplane.

(&) One engine inoperative. The one-
engine-inoperative net fAight path data shal
be determined in such a manner that they
represent the sirplane's actual ¢lilmb per-
formsance diminished by a grodient of climb
equal to 1.1 percent for two-engine alrplanes
and 1.6 percent for four-engine alrplanes. It
shall be acceptable to include In these data
the varlation of the alrplane’s weight along
the flight path to take into account the
progressive consumption of fuel and oil by
the operating englne(s).

(b) Two engines inoperative. For alr-
planes with four engines, the two-englne-
inoperative net filght path data shall be
determined In such & manner that they rep-
resent the airplane’s actual climb perform-
ance dlmlinished by a gradient of climb equal
to 0.5 percent. It shall be acceptable to
include in these data the variztion of the
airplane’s weight along the flight path to
take into account the progressive consump-
tion of tuel and ol by the operating engines,

{c) Conditions, In determining the Bight
paths prescribed in paragraphs (a) snd (b)
of this eection, the conditions of subpara-
graphs (1) through (4) of this paragraph
ehall apply.

{1} The airplane's center of gravity shall
be In the most unfavorable position.

(2) The critical engine(s) shall be inop-
erative, the remalning englne(s) operating at
the avallable maximum continuocus power
and/or thrust.

(3) Means for controlling the engine cool-
ing air supply shall be in the position which
provides adequate coollng in the hot-day
condition.

{4) The speed shall be selected by the

applieant.
. 4T.122 Landing distance. The landing
distance shall be the horizontal distance
required to land and to come to a complete
stop (t0 & speed of approximately 8 knots in
the case of seaplanes’or float planes) from a
point ot & height of 50 feet above the land-
ing surface. Landing distances shall he de-
termined for standard temperatures at gll
welghts, altitudes, and winds within the
operational Umlits established by the appll-
cant for the airplane. The conditions of
paragraphs (a) through (g) of this section
shall apply.

{#) The alrplane shall be In the landing
configuration, During the landing, changes
In the alrplane's configuration, In power
and/or thrust, and in speed shall be in ac-
cordance with procedures established by the
applicant for the operation of the alrplane
In gervice. The procedures shall comply
with the provisions of § 4T.111 (c¢).
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(b) The landing shall be preceded by a
steady gilding approach down to the 50-foot
height with a callbrated alr speed of not less
than 1.3 V,.

(e} The landing distance shall be based
on a smooth, dry, hard-surfaced runway, and
shall be determined in such a manner that
reproduction does not require exceptional
skill or alertness on the part of the ptlot.
In the case of seaplanes or float planes, the
landing surface shall be smooth water, while
for skiplanes it shall be smooth dry snow.
During lending, the alrplane shall not exhibit
excessive vertical acceleration, a tendency
to bounce, nose over, ground joop, porpolse,
or water loop. ’

{(d)} ‘The landing distance shall he cor-
rected for not more than 50 percent of
nominal wind components along the land-
ing path opposite to the direction of land-
ing and not less than 150 percent of nominal
wind components along the landing path in
the direction of landing.

{e) During landing, the operating pres-
sures on the wheel braking systern shall not

be in excess of those approved by the manu- -

facturer of the brakes, and the wheel brakes

shall not be used in such a manner as to pro-

duce excesslve wear of brakes and tires. -~
{1} In additlon to, or in lieu of, wheel

brakes, the use of other braking means shall -

be acceptable In determining the Irnding dis-
tance, provided such braking means shall

have been proven to be safe and reliable, that -

the manner of their empioyment 1% such that
consistent results can be expected In service,
and that exceptional skill is not required to
control the alrplane. o T

{g) If the characteristics of a device (e. g.,
the propellers) dependent upon the opera-
tion of any of the engines noticeably Increase
the landing distance when the landing is
made with the engine inoperative, the land-
ing distance shall be determined with the
critlcal ensine inoperative unless the Ad-
ministrator finds that the use of compensat-
ing means will result In & landing distance
not greater than that attalned with all
engines operating.

47T.123 Limitations aend {nformation—-(a)
Limitations, The performance limitations on
the operation of the alrplane shall be estab-
ligshed 1n accordance with subparagraphs (1)
through (4) of this paragraph. (See also
§ 4T.743.) '

(1) Take-off weights. The maximum take-
off welghts shall be established at which
compliance is shown with the generally ap-

plicable provislons of this regulation and-

with the take-off cllmb provisions prescribed
in $4T.130 (a), (b}, and (c) for altitudes
and ambilent temperatures withln the opera-
tlonal limits of the airplane (see subpara-
graph (4) of this paragraph).

{2) Landing weights. The maximum land-
ing weights shall be establlshed af which
compliance 15 shown with the generally
appilcable provislons of this regulation and
with the landing and take-off cllmb provi-
slons prescribed in §§4T.119 and 4T.120 for
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altitudes and amblent temperatures within
the operational limits of the airplane (see
subparagraph (4) of this paragraph).

(3) Accelerate-stop distance, take-off dis-
tance, and take-off run. The minimum dis-
tances required for take-off shall be estab-
lished at which compliance {s shown with the
generally applicable provislons of this regu-
latlon and with §§4T.116 and 4T.117 (a),
and with 4T.117 (b) if the take-off distance
13 intended to lnclude a clearway, for welghts,
altitudes, temperatures, wind components,
and runway gradients, within the operational
Hmlits of the alrplane (see subparagraph (4)
of this paragraph).

(4) Operational Imits. The operational
limits of the airplane ghall be established by
the  applicant for all varlable factors re-
quired in showing compliance with this regu-
latlon (weight, altitude, temaperature, etc.).
(See $§4T.113 (a) (1) and (b), 4T.118,
47T.121, and 4T.122.) -

(b) Information. The performance infor-
mation on the operation of the alrplane shall
be scheduled in compliance with the gen-
erally appiicable provisions of this regulation
and with $§ 4T.117a (b), 4T.121, and 47T.122
for welghts, altltudes, temperatures, wind
components, and runway gradients, as these
may be applicable, within the operational
limits of the alrplane (see subparagraph (a)
(4) of this section). In addltion, the per-
formance information specified in subpara-
graphs (1) through (3) of thls paragraph
shall be determined by extrapolation and
scheduled for the ranges of welghts between
the maxlmum Ianding and maximum take-off
welghts estabillshed ln accordance with suhb-
poaragraphs (a) (1) and (a8) (2} of this sec-
tion. (See also § 4T.743.)

(1) Climb In the landing configuration
(see ¥ 4T.119);

(2) Climb in the approach configuration
(see § 4T.120 (d));

{3) Landing distance (see §4T.122).

AIRPLANE FLIGHT MANUAL

4T.743 Performance lmitations, infor-
muation, and other data—{(a) Limitations,
The airplane’s performance limitations shall
be given In accordance wlth § 4T.123 (a).

(b) Information. The performance In-
formation prescribed In § 4T.123 (b) for the
application of the operating rules of thia
regulation shall be given together with de-
scriptions of the conditions, alr speeds, ete.,
under which the data were determined.

(c) Procedures. Procedures established In
accordance with § 4T.111 (e) shall he glven
to the extent such procedures are related to
the limitations and informetion set forth
in accordance with paragraphs (a) and (b}
of this sectlon. BSuch procedures, in the
form of guidance material, shall be included
with the relevant limitations or information,
as applicable.

{d) Miscellaneous. An explanation shall
be given of slgnlficant or unsual filght or
ground handling characterlstics of the air-
plane.
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3. In lleu of §§40.70 through 40.78, 41.27
through 41.36 (d), and 42.70 through 42.83,
of Parts 40, 41, and 42 of the Ctvil Alr Reg-
ulations, respectively, the followlng shall be
applicable:

OPERATING RULES

40T.B0 Transport category airplane oper-
ating Nmitations, (a) In operating any
passenger-carrying transport category alr-
plane certificated In accordance with the
performance requirements of this regulation,
the provisions of §§ 40T.80 through 40T.B4
shall be complied with, unless devlations
sherefrom are specifically authorized by the
Administrator on the ground that the spe-
clal circumstances of a particular case make
a literal observance of the requirements un-
necessary for safety,

(b) The performance data In the Alrplane
Fllght Manual shall be applled in determin-
ing compliance wlth the provislons of
§§ 40T.81 through 40T.84, Where conditions
difer from those for which sapeclfic tests
were mude, compliance shall be determined
by approved interpolation or computation of
the effects of changes in the specific variables
if such Interpolations or computations give
results substantially equalling in accuracy
the resuits of a direct test.

40T.B1 Afrplane’s certificate lmitations.
(a) No alrplane shall be taken off at a welght
which exceeds the take-off weight specified
in the Alrplane Flight Manual for the eleva~
tion of the alrport and for the amblent
temperature existing at the time of the take-
off. (See §§4T.123 (a) (1) and 4T.742 (a).)

{(b) No alrplane shall be taken off at a
welght such that, allowing for normal con-
sumpticn of fuel and oil In flight to the alr-
port of destination and to the alternate alr-
poris, the weight on arrival will exceed the
landlng welght specified In the Alrplane
Flight Manual for the elevatlon of each of
the airports involved and for the amblent
temperatures anticlpated st the time of
landing, {See §§4T.123 (a) (2) and 4T.748
{(a).)

(¢} No slrplane shall be taken off at &
welght which exceeds the welght shown in
the Airplane Flight Manual to correspond

with the minimum distances required for

take-off. These distances shall correspond
with the elevation of the alrport, the runway
to be used, the effective runway gradient, and
the amblent temperature and wind com-
ponent existlng at the time of take-off. (See
§84T.123 (a} (3) and 4T.743 (a).) If the
take-off dlstance includes a clearway as de-
fined In Item 5 of this regulation, the take-
off distance shall not Include & clearway
distance greater than one-half of the take-off
run,

(d) No alrplane shall be operated outside
the operational limlts specified in the Alr-
plane Flight Manual. (See §§4T.123 (a)
(4) and 47743 ().}

40T.82 Take-off obstacle clearance limita-
tions. No alrplane shall be taken off at a
welght In excess of that shown In the Air-
plane Flight Manual to correspond with &
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net take-off flight path which clears all ob-
stacles elther by at least a helght of 35 feet
vertically or by at least 200 feet horizontally
within the alrport boundaries and by at
least 300 feet horlzontaily after passing be-
yond the boundarles. In determining the
allowable deviatlon of the fllght path in
order to avold obstacles by at least the dls-
tances prescribed, it shall be assumed that
the alrplane 15 not banked before reaching
a helght of 50 feet as shown by the take.off
path date In the Airplane Flight Manual,
and that 8 maximum bank thereafter does
not exceed 15 degrees, 'The take-of path
considered shall be for the elevation of the
airport, the effectlve runway gradient, and
for the amblent temperature and wind com-
ponent existing at the time of take-off, (See
§§ 4T.123 (b) and 4T.743 (b).)

40T.83 En route limitafions—(a) Omne
engine inoperative. No alrplane shall be
taken off at a weight 1ln excess of that which,
according to the one-englne-lnoperative en
route met flight path data shown In the
Alrplane Flight Manual, will permit com-
pliance with efther subparagraph (1) or sub-
paragraph (2} of this paragraph at ail points
along the route. The net flight path used
shall be for the amblent temperatures antlei-
pated along the route. (See §§47.123 (b)
and 4T.743 (b).)

(1) The slope of the net flight path shall
be positive at an altttude of at least 1,000
feet above all terraln and obstructlons along
the route within 5 miles on elther slde of the
intended track,

(2) The net flight path shall be such as to
permit the alrplane to continue flight from
the crulsing altitude to an alternate airport
where a landing can be made {n accordance
with the provisions of § 40T.84 (b), the net
flight path clearing vertically by at least
2,000 feet all terraln and cbstructions along
the route within & miles on elther side of the
Intended track. The provisions of subdivi-
slons (1) through (vil) of this subparagraph
shall apply.

(1) The engine shall he assumed to fail at
the most critical point along the route.

(11} The airplane sghall be assumed to pass
over the critical obstruction following engine
failure at a point no closer to the critical
ohstruction than the nearest approved radlo
navigational fix, except that the Adminis-
trator may authorlze a procedure established
on & different basis where adequate opera-
tional safeguards are found to exiat.

(1i1) The net fiight path shall have & posl-
tlve slope at 1,600 feet above the alrport used
as the alternate,

(iv) An approved methed shall be used to
account for winds which would otherwise ad-
versely affect the fiight path.

{v) Fuel jettisoning shall he permitted if
the Administrator finds that the operator
has an adequate training program, Pproper
instruections are given to the flight crew, and
all other precautions are taken to lnsure a
safe procedure,
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(vi) The alternate airport shall be speci-
fied in the dispatch release and shall meed
the prescribed weather minima.

(vil) The consumptlon of fuel and off
after the engine becomes Inoperative shall
he that which s sccounted for in the net
fiight path data shown in the Alrplane Flight
Manual.

(n) Two engines inoperative. No alrplane
shall be flown along an intended route except
in compllance with either subparagraph (1}
or subparagraph (2) of this paragraph,

(1) No place along the Intended track
gball be more than 90 minutes away {rom an
airport et which a landing can be made In
accordance with the provislons of § 40T.84
(b), assuming all engines to be operating at
cruising power,

(2) No airplane shall be taken off at a
welght In excess of that which, aceording to
the two-engine-inoperative en route net
flight path data shown In the Alrplane FUght
Manual, will permit the alrpiane to continue
flight from the polnt where two engines are
assumed to {all simultaneously {o an alrport
where & landing ¢an be made in accordance
with the provisions of §40T.84 (h), the net
fiight path having & positive slope at an
altitude of at least 1,000 feet above all terraln
and obstructions along the route within §
miles on either slde of the Intended track
or at an altltude of 2,000 fect, whichever 1a
higher. The net flight path considered shall
be for the ambient temperatures anticipsted
along the route. The provisions of subdle
visions (1) through (iil) of this subpara-
graph shall apply. (See §§4T.123 (b) and
4T.743 (b).) : RS

(1) The two engines shall be asmumed to
fall at the most eritical point along the route.

(1) The airplane’s welght at the polng
where the two engines ars assumed to fail
shall be considered to be not less than that
which would Include suficlent fuel 10 proceed
ta the alcport and to arrive there at an altd-
tude of at least 1,500 feet directly over the
landing erea and thereafter to fly for 16
minutes at ¢ruise power and/or thrust,

(111} The consumption of fuel and oll after
the engines become Inoperative shall be that
which s accounted for in the net flight path
data shown in the Alrplane Flight Manual.

40T.B4 Landing lmitations—(a) dAirport
of destination. No alrplane shall be taken
off at o welght in excess of that which, in
accordance with the landlng distances shown
in the Afrplane Flight Manual for the els-
vation of the airport of intended destination
and for the wind conditions anticlpated
there at the tlme of landing, would permit
the alrplane to bs brought to rest at the
alrport of Intended destination. within 80
percent of the efective length of the runway
from & point 50 feet directly above the Iater-
section ¢f the ghstruction clearance plane
and the runway. The welght of the alrplans
shall he'assurmed to be reduced by the weight
of the {uel and oll expected to be consumed
in flight to the alrport of Intended destina-
tion. Compliance shail be shown with the

compliance with paragraph (b)
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conditlons of subparagraphs (1) and (2) of
this paragraph. (See §34T.123 (b) and
4T743 (b).)

(1) It shail be assumed that the alrpiane
s landed on the most Iavorable runway and
direction in still afr.

(2) It shall be assumed that the airplane
is landed on the most sultable runway cop-
sldering the probable wind veloeity and di-
rectlon and taking due account of the
ground handling characteristics of the alr-
piane and of other conditions (. e, landing
alds, terrain, ete.). If full compliance with
the provisions of this subparagraph is not
shown, the airplane may be taken off ¥ an
alternate alrport is designated which permits
of thig
section.

{b} Alterpate girport, No alrport shall
be deslgnated as an slternate alrport in a
dispatch release unless the airplane at the
welght anticipated at the time of arrival
at such alrport can comply with the provi.
sions of paragraph (a) of this sectlon, pro-
vided that the alrplane can be brought to
rest within 70 percent of the effective length
of the runway,

4, {Deleted]
chapter.) .

6. The following definitions shall apply:

DEFINITIONS

{See §9137 [New] of this

Cleagrway. A clearway is an ares beyond
the airport runway not less than 300 feet on
elther slde of the extended center itne of
the runway, at an etevation no higher than
the elevation at the.end of the runway, clear
of all fixed obstacles, and under the control
of the alrport authorities,

-[28 F. R. 5160, July 8, 1958: 23 P R. 6378,

July 16, 1958, as amended by Doe. No, 1580,
Amdt. 1-1, 28 FR. €702, June 29, 1963)

SR—422B

© Contrary provisions of the Clvil Alr Reg-

ulations notwithstanding, alli turblne-pow-
ered transport category alrplanes for which
a type certificate 18 lssued after August 29,
1859, shall comply with all of the following
Tequirements, except that, turbopropeller-
powered airplates previously type certifi-
cated with the same number of reciprocating
engines need onhly comply with the performe
ance requirements of paragraph 3. Appli-
cants for a type certificate for a turbine-
powered transport category airplane may
elect and are authorized to meet the require.
ments of this Speclal Civil Alr Reguwlatiop
prior to August 29, 1959, in which case how-
ever, all of the following provisions must be
complied with.

L. The proviglons of Part 4b of the Clvl
Alr Regulations, effective on the date of ap-
pllcation for type certificate; snd such of the
provisions of all subseguent amendments to
Part 4b, in effect prior to August 27, 1957
a8 the Adminlstrator finds necessary to en-
sure thay the level of safety of turbine-
powered alrplanes 1s equivalent to that gen-
erally intended by Part 4b.
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2. In lieu of §§4b110 through 4.125,
44,133, and 4b.743 of Part 4b of the Clvil Alr
Eegulations, the following shell be appli-
cable:

PERFORMANCE

47110 Generel. (a) The performance of
the airpiane shall be determined and sched-
uled In accordance with, and shall meet the
minima prescribed by, the provisions of
$4 4T.110 tarough 47.123, The performance
limitations, information, and other data shall
be given in accordance with § 4T.743.

{b) Unless otherwise speclfically pre-
scribed, the performance shall corréspond
with ambient atmospherie conditions and
still air. Humidity shall be accounted for as
specified in paragraph {e¢) of this section.

(¢) The performance as affected by engine
power and/or thrust shell be based on a rela-
tive humidgity of 80 percent at and Leiow
standard temperatures and on 34 percent at
and above standard temperatures plus 50° F.
Between these two ternperatures the relative
humidity shall vary Iinearly.

(d) The performance shall correspond
with the propulsive thrust avallable under
the particular amblent atmospheric condl-
tions, the particular flight econdition, and the
relative humidity specified in paragraph (c)
of this section, The available prapulsive
thrust shall correspond with engine power
and/or thrust not exceeding the approved
power and/or thrust less the instaliational
losses and less the power and/or equlvalent
thrust absorbed by the accessorles and serv-
ices appropriate o the particular ambient
atmospheri¢ conditiona and the particular
flight condition.

4T. 111 Airplane configuration, speed,
power, and/or thrust; general. (a) The alr-
plane configuration (settlng of wing and
cowl flaps, alr brakes, landing gear, propel-
ler, et¢.}), denated respectively ag the takeoff,
en route, appreach, and landing configura-
tions, shall be selected by the applicant
exXeept as otherwise presoribed.

(k) It shall be acceptable to make the
airplupe configurations variable with welght,
gltitude, and temperature, to an extent
found by the Administrator to be compatible
with operating procedures required in ac~
cordance with paragraph (c) of this section.

{g) In determining the accelerate-stop
distances, takeoff flight paths, takeofl dis-
tances, and landing distances, changes in
the alrplane’s configuration and speed, and
in the power and/ar thrust shall be In ac-
cordance with procedures established by the
applicant for the operation of the alrplane
in service, except as otherwise prescribed.
In addition, procedures shall be established
for the execution of balked landings and
missed approaches associated with the con-
ditions prescribed in §§ 4T.119 and 4T.120(d),
regpectively,  All procedures shall comply
with the provisions of subparagraphs (1)
through (3) of this paragraph,

(1) The Administrator shail find that the
procedures can be consistently executed in
service by crews of average sklil,
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{2) The procedures shall hot Invplve meth.-
cds or the use of devices which have not
been proven to be safe and reliable.

(3) Allowance shall be made fat such time
delays in the execution of the procedures as
may he reasonably expected to occur during
service,

4T.112 Stealling end Mminimum control
speeds. (a) The speed V; shall denote the
calibrated stalling speed, or the minimum
steady flight speed at which the airplane ig
controliable, in knots, with:

(1} Zero thrust at the stalllng speed, or
engines idling and throttles closed if it s
shown that the resultant thrust has no
appreciable effect on the stalllng speed;

(2) I appilcable, propeller pltch controls
in the position necessary for compliance with
subparagraph {1} of this paragraph; the
alrpiane in all other respects {faps, landing
gear, etc.) In the particular configuration
corresponding with that in connection with
which V, {s belng used;

(3) The welght of the alrplane equal to
the welght in connection with which v, is
being used to determine compliance with a
particular requirement,;

(4) The center of gravity {n the most un-
favorable positlon within the allowable
range.

(b) The stall speed defined 1n this section
shall be the minlmum speed obtalned in
flight tests conduected In accordance with
the procedure of subparagraphs (1) and (2)
of this paragraph.

(1) With the airplane triramed for stralght
filght at a speed chosen by the applicant,
but not less than 1.2 V, nor greater than
1.4 V,, and Irom & speed suficlently above
‘he stalling speed to ensure steady condi=
tlons, the elevator contrel shall be appiled
a1 & Tate such that the alrplane speed reduc-
tion does not exceed 1 knot per secomd.

{2} During the test prescribed in subpara-
graph (1) of this paragraph, the flight char-
acterlstics provisions of § 4b.180 of Part 4b
ori :1?8 Clvil Alr Regulations shall be complied,
with.

(¢) The minlmum control speed Wy, In

. terms of calibrated alr speed, shalt be deter-

mined under the conditions specified 1n this
paragraph so that, when the eritical engine
is suddenly made inoperative at that speed,
4 la possible to recover control of the air-
plane with the engine stili fnoperative and
to maintain it in straignt fight at that speed,
either with Zero yaw or, at the option of the
appllcanft,, 5wit'.}:: an angie of bank not in
excess o tieprees. V shall t e

1.2 V, with: & e now exceed

(1) Englnes operating at the maximum
available takeoff thrust and/or power;

{2} Maximum ses level takecf welght or
such lesser weight as might be necesgary o
demonstrate Ve,

(3) The airplane la the most critical take-
off configuraticn existing along the fiight
path after the airplane hecomes alrborne,
except that the landing gear 15 retracted;

(4) The airplatie trimmed {or takeofl;
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(§) The alrplane alrborne and the ground
effect neglipibie;

(8} The center of gravity in the most un-
favorable position;

(d) In demonstrating the minimum speed
specified in paragraph (c¢) of this section,
the rudder force requlred to malntain con-
trol skall not exceed 180 pounds and 1t shall
not be necessary to reduce the power and/or
thrust of the operative engine(s).

(e} During recovery from the maneuver
specified in paragraph (c) of this section, the
airplane shall not assume any dangerous
attitude, nor shall it reguire exceptional
sklll, strength, or alertness on the part of
the pilot to prevent a change of heading
in excess of 20 degrees before recovery is
complete. ’

4T.113 Takeoff; general. (a) The takeofl
data In §§4T.114 through 4T.117 shall be
determined wunder the conditiohs of sub-
paragraphs (1) and (2) of this paragraph.

(1) At all welghts, altitudes, and ambilent
temperatures, within the operational llmlts
established by the applicant for the alrplane.

(2) In the conflguration for takecff (see
§ 4T.111).

(b) Takeoff data shall be based on a
smooth, dry, hard-surfaced runway and shall
be determined in such a manner that repro-
duction of the performance does not require
exceptional skill or alertness on the part of
the pilot. In the case of geaplanes or float
planes, the takeofl surface shall be smooth
water, while for skiplane it shall be smooth,
dry snow. In addition, the takeoff data shall
include operational correctlon factors in ac-

cordance with subparagrephs (1) and (2) of _

thls paragraph for wind and for runway
gradlents, within the operational lUmits sa-
tablished by the applicant for the airplane.
(1) Not more than 50 percent of nomlnal
wind components along the takeo path
opposite to the direction of takeoff, and not
less than 150 percent of nomina! wind com-
ponents along the takeoff path in the direc-
tion of takeofl.
(2) Eflective runway gradients. E
4T.114 Takeoff speeds. (a) The critical-
engine-failure speed V,, in terms of cali-
brated alr speed, shall be selected by the
applicant, but shall not be less than the
minimum speed at which controllabllity by
primary aerodynamic controls alone is dem-
onstrated during the takeoff run to be ade-
guate to permit proceeding safely with ‘the
takeoff using average plloting skill, when thu
critical englne 15 suddenly made inoperative.
(b) The minlmum takeofl safety speed
V3 i, i1 terms of callbrated alr speed, shall
not be less than: -
(1) 12V, for two-engine and three-engine
propeller-driven airplanes and for alrplanes
without propellers which have no provisions
for obtaining a significant reduction in the
one-engine-inoperative power-on = stalling
speed; :
. (2) 115 V, for propeller-driven alrplanes
having mote than three engines and for alr-
planes without propellers which have provi-

Title 14—Aeronautics and Space

slons for obtalnlng a slgnlficant reduction

in the one-engine-inoperative power-on

stalliing speed;

v {3) 1.10 times the minimum control speed
MC-

(¢) The takeoff safety speed V,, in terms of
calibrated air speed, shall be selected by the
applicant o as to permit the gradient of
climb required in § 4T.120(b), but it shall
not be less than:

(1) Thespeed Vg y,;

(2) The rotatlon speed Vjy (see paragraph
(e) of this section) pius the increment in
speed attalned prior to reaching a helght of
35 feet above the takeoff surface in com-
pllance with §4T.116(e).

(d) The minlmum unstick speed Vyp, In
terms of calibrated air speed, shall be the
speed at and above which the ajrplane can
be made to it off the ground and to con-
tlnue the takeof without displaying any
hazardous characteristics, V. speeds shall
be selected by the applicant for the all-
engines-operating and the one-engine-inop-
eratlve conditlons. It shall be acceptable
to establish the Vyy speeds from free air
data: Provided, That these data are verified
by ground takeoff tests.

NoTs: In certaln cases, ground takeoff tests
might involve some takeoffs at the Van
speeds. .

(e) The rotation speed Vg, In terms of
calibrated air speed, shall be selected by the
applicant in compliance with the conditions
.of subparagraphs (1) through (4) of this
paragraph, '

(1) The Vg speed ‘shall not be less than:

(1) Thespeed V;;

(i1) A speed equal to 105 percent of Vo,

(111} A speed which permits the attain-
ment of the speed V, prior to reaching a
helght of 35 feet above the takeofl surface as
determined in accordance with § 4T.118(e);

(lv) A speed which, If the airplane 1s
rotated at its maximum practicable rate,
will result In q lift-off speed V;or (6ee para-
graph (I) of this section) not less than
110 percent of Vyy in the all-englnes-oper-
ating ¢conditlon nor less than 105 percent of
Vuu In the one-engine-inpperative condition.

(2) For any glven set of conditlons
(wetght, configuration, temperature, etc.), a
single value of Vp speed obtalned In accord-
ance with thls paragraph shall be used in
showing compliance with both the one-
engine-inoperative and the all-engines-oper-
ating takeoff provisions.

(3) ‘It shall be shown that the one-engine-
Inoperative takeoff distance determined with
& rotation speed & knots less than the Vp
speed established 1ln accordance with sub-
paragraphs (1) and (2) of this paragraph
does not exceed the corresponding one-en-
gine-lnoperative takeoff distance determined
with the establlshed V; speed. The deter~
mination of the takeoff distances shall be
in accordance with §4T.117(a){1).

(4) It shall be demonsftrated that reason-
ably expected variatlons in service from the
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takeoft procedures established by the appll-
cant for the operation of the airplane (see
§ 4T.111{c)) (eg. over-rotatlon of the alr-
plane, out of trim conditions), will not result
in unsate fllght characteristics nor in marked
increases in the scheduled takeoff dlstances
estabiished in accordance with §4T.117(a).

{f) The lift-off speed Vogr, ln terms of
calibrated air speed, shall be the apeed at
which the alrplane first becornes airborne.

4T.116 Accelerate-stop distance. (a)
The accelerate-stop distance shall be the sum
of the following:

(1) The distance reguired to accelerate
the alrplane from a standing start to the
speed Vy;

(2) Assuming the critical engine to Iail
at the speed V,, the distance required to
pring the airplane to a full stop from the
point corresponding with the gpeed V.

() In addition to, or in lleu of, wheel
brakes, the use of other braking means shall
te acceptable in determining the accelerate-
stop distance, provided that such braking
means shal] have been proven to be safe and
rellable, that the manner of thelr employ-
ment is such that consistent results can be
expected in service, and that exceptional
sklll 1s not required to control the airplane.

(¢) The landing gear shali remain ex-
tended throughout the accelerate-stop dis-
tance.

(d) If the accelerate-stop distance is in-
tended to Include a stopway with surface
characteristics substantially different Irom
those of a smooth hard-surfaced runweay, the
takecft data shall include operatlonal cor-
rectton factors for the accelerate-stop dis-
tanee to account for the particular suriace
characteristics of the stopway and the varia-
tions in such characteristics with seasonal
weather conditions (i.e. temperature, rain,
snow, lce, etc.), within the operational limits
established by the applicant.

4T.116 Takeoff path. The takeoff path
shall be considered to extend from the stand-
ing start to a point in the takeoff where a
height of 1,600 feet above the takeoff surface
18 reached or to a point in the takeoff where
the transitlon from the takeoff to the en
route configuration is completed and a speed
is reached at which compliance with § 4T.120
(¢) s shown, whichever point 1s at a higher
altitude. The conditions of paragraphs (&)
through (i) of this section shall apply In
determining the takeoff path.

(a) The takeoff path shall be based upon
procedures prescribed 1n accordance with
§4T.111{c).

(b) The alrplane shall be accelerated on
the ground to the speed V, at which polnt
the critical engine ghall be made lnoperative
and shall remaln Inoperative during the re-
malnder of the takeoff. Subseguent to at-
taining speed V;, the airplane shall be
accelerated to speed Vy durlng which time 1t
shall be permissible to initlate ralsing the
nose gear off the ground at & speed not less
than the rotation speed Vp.

(¢) Landing gesr retraction shall not be
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initiated until the airplane becomes alrborne.

(d) The slope of the alrborne portion of
the takeoff path shall be positive at all points.

(&) The alrplane shall attaln the epeed Vg
pricr to reaching a height of 36 feet above
the takeofl surface and shall continue at a
speed as close as practical to, but not lesa
than, V3 until s height of 400 feet above the
takeoff surface is reached.

(1) Except for gear retraction and pro-
peller feathering, the alrplane conflguration
shall not be changed before reaching a helght
of 400 feet above the takeoff surface.

(g) At all points along the takeoff path
starting at the point where the alrplane first
reaches a helght of 400 feet above the takeofl
surface, the avallable gradient of climb sball
not be less than 1.2 percent for two-engine
airplanes, 1.6 percent for three-englne alr-
planes, and 1.7 percent for four-engine air-
planes,

(h) The takecff path shall be determined
elther by a continuous demonstrated takeof,
or alternatively, by synthesizing from seg-
ments the complete takeofl path.

(1) If the takeoff path 1s determined by
the segmental method, the provislons of
subpearagraphs (1) through (4) of this para-
graph shall be specifically applicable.

(1Y The segments of & segmental takeoff
path shall be clearly defined and shall be
related to the distinct changes ln the con-
figuration of the alrplane, In power and/or
thrust, and 1n speed.

{2) The weight of the alrplane, the con-
figuration, and the power and/or thrust chall
be constant throughout each segment and
shall correspond with the most critical con-
dition prevalling In the particular segment.

(3) The segmental flight path =hall be
based on the alrplane’s performance without
ground effect,

(4) Segmental takeofl path data shall be
checked by contlnucus demonstrated take-
offs up to the point where the airplane’s
performance Is out of ground effect and the
alrplane’s speed is stabilized, to ensure that
the segmentai path is conservative relatlve
to the continuous path.

Nore: The airplane usually s considered
out of ground effect when it reaches a height
above the ground equal to the alrplane’s
wing span.,

4T.117 Takeofl distance and takeoff run.
{a) Takeoff distance. The takeoff distance
shall be the greater of the distances estab-
lished in accordance with subparagraphs (1)
and (2) of this paragraph.

(1) The horizontal distance along the
takeoff path from the start of the takeoff to
the polnt where the airplane attalns a helght
of 35 teet above the takeoff surface, as deter-
mined in accordance with § 4T.118.

{2) A distence equal to 116 percent of the
horizontal distance along the takeoff path,
with all englnes operating, from the start of
the tekeofl to the point where the alrplane
attalns a height of 35 feet above the takeoff
surface, a5 determined by a procedure con-
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sistent with that established in accordance
with § 4T.116,
(b) Tekecf run. If the takeoff distance
is intendecd to include a clearway (s¢e item
.5 of this regulation}, the takeoff run shall
bhe determined and shall be the greatsr of
the distances established in accordance with
gubparagraphs (1) and (2) of this paragraph,
(1) The horizontal distance along the
4akeofl path from the start of the takecll 1o
.a point equidistant between the point where
the speed Vyor 1s reached and the polnt
where the plrplane sttains o helght of 35 {ecet
above the takeoff surface, as determined Iln
accordance with § 4T.116.
(2) A distance equal to 115 percent of the
herizontal distance along the takeofl path,
with all engines operating, from the start of
“the takeof to & polnt equidistant between the
‘point where the speed Vpgr 15 reached and
the'point where the airplane attalns a height
-of 35 feet above the takeoff surface, as deter-
Tained by a procedure consistent with that
~established in accordance with § 4T.1186,
4T.1178 Takeoff flight path. {a) The
“tokeoff flight path shall he consldered to
begin at a helght cf 35 feet above the takeoff
surface at the end of tha takeofl distance as
determined In accordance with §4T.117(a),
{b) The net takeofl Alght path data shall
be determined in such a manper that they
represent the alrplane’s actual takeoft flight
paths, determined In =accordance with
$ 4T.116 and with paragraph (&) of this sec-
tion, reduced at each point by a gradient of
climb egual to (0.8 percent for two-engine
airplanes, equal to 0.9 percent for three-
engine airplanes and equal to 1.0 percent for
tour-engine airplanes. Tt shall be acceptable
to apply the prescribed reduction in climb
gradient as an equivalent reduction in tbe
atrplane's acceleration along that portion of
the actual takeoff flight path where the alr-
plane i3 accelerated in level flight, )
4T.118 Climb; genérai. Compllance shall
be shown with the ¢limb requirements of
§5 4T.119 and 4T.120 at all welghts, altitudes,
and ambient temperatures, within the opera~
tlonal limits established by the applicant for
the airplane. The alrplane’'s center of
gravity shall be in the most unfavorabie
position correspondlng with the applicabie
configuration. .
4T.119 All-engine-operating landing
glimb. In the landing configuration thae

gteady gradient of climb shall not be less .

than 2.2 percent, with!

(a) all englnes operating at the power
and/or thrust which are avaliable 8 seconds
atter initiation of movement of the power
and/or thrust controls from the minfmum
filght {dle to the takeoff positlon; -

(b} A clirib speed not in excess of 13 V,.

4T.120 One-engine-inoperative climb. (a)
Takeoff; landing gear extended. In the critl-
cal takeaff configuration existing slong the
flight path between the points where the
alrplane reaches the speed V;op and where
the landing gear is fully retracted, in accord-
ance with § 4T.118 but without ground effect,
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the steady gradient of climb shull be positive
for two-engine airplanes and shall nat be
less than 0.3 percent for three-engine alr-
planes, and not less than 0.5 percent for
four-engine airpianes, with:

{1} The critical engine inoperative, the
remaining éngine(s) operating at the avall-
able takeoff power and/or thrust existing in
accordance with § 47.116 at the tine retrac-
tlon of the alrplane’s landing gear Is Initi-
ated, uhless subsequentiy a more critleal
power operating condition exists along the
flight path prior to the poiny where theg
landing gear is fully retracted;

{2) The weight equal to the sirpiane's
welght exlsting in accordance with § 4T.11¢
at the time retraction of the alrplane’s land-
1ing gear is Inltiated;

{3) The speed egual to the speed Vigp.

(b) Takeoff, landing gear retracted. In
the takeoff configuration existing at the
point of the flight path where the alrplane's
landing gear 1s fully retracted, In accordance
with § 4T.116 but without ground efect, the
steady gradient of climb shall not be less
than 24 percent for two-engine airplanes,
not less then 2.7 percent for three-engine
alrplanes, and not less than 3.0 percent for
four-engine airplanes, with:

{1) The critical englne inoperative, the
remaining engine(s) operating at the avall-
abie. takeofl power and/or thrust exlsting In
accordance with §4T.116 at the time the
landing gear 1s fully retracted, unless subse-
guently a more critical power operating con-
ditlon exists slong the flght path prior to the
point where a height of 400 feet above the
takeoff surface 1s reached;

{2y The welght equal to the airplanes
welght existing in accordance with § 4T.118
at the time the airplane’s landing gear is
fully retracted;

(3) The speed equal to the speed Va2

(¢) Final takeoff. In the en route con-
figuration, the steady gradient of ellmb shall
not be less than 1.2 percent for two-engine
alrplanes, not less than 1.5 percent for three-
engine sirplanes, and not less than 1.7 per-
cent for four-engine airplanes, at the end of
tl}:htakeoﬂ‘ path as determined by §4T.118,
with:

(1) The critleal engine Inoperatlve, the
remalning engine(s) operating at the avail-
able maximum continuous power and/or
thruat;

(3) The welght egual to the airplane’s
weight existing in accordance with §4T.116
at the end of the takeoff path.

{3) The speed equal to not less than
1.25 V. ’

(d) Approach. In the approach conflgu-
ratlon corresponding with the normal al.
engines-operating procedure such that V,
related to this configuration does not exceed
110 percent of the V, carresponding with the
related landing configuration, the steady gra-
dient of climb shall not be less than 21
percent - for two-engine alrplanes, not less
than 2.4 percent for three-engine alrplanes,
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and not tess than 2.7 percent for four-engine
airplanes with:

(1) The critical eogine inoperative, the
remalning engine(s) operating at the avail-
able takeoff power and/or thrust;

(2) The welgbt equal to the maximum
landing welght;

{3) A climb speed established by the appli-
cant In connection with normal landing
procedures, except that it shall not exceed
15 V, (see §4T.111(c)).

4T.121 En route flipht paths. With the
sirplane in the en route configuration, the
flight paths prescribed in paragraphs {a) and
(b) of this section shall be determined at all
welghts, sltitudes, snd ambient tempera-
tures, within the operational limifs estab-
lished by the applicant for the alrplane.

(8) One engine inoperative. The one-
englne-inoperative net flight path data shall
be determined in such a manner that they
represent the alrplane’s actual cllimb per-
formance diminished by a gradient of climb
equal to 1.1 percent for two-engine alrplanes,
1,4 percent for three-engine alrplanes, and
1.6 percent for four-engine airplanes. It
shall be acceptable to include in these data
the varlation of the alrplane’s welght along
the flight path to take into account the
progressive consumnption of fuel and ofl by
the operating engine(s).

{p) Two engines inoperative. TFor alr-
planes with three or four englnes, the two-
englne-inoperative net flight path data shall
be determined in such a manner that they
represent the alrplane’s actual climb per-
formance diminished by & gradient of ¢ilmb
equal to 0.3 percent for three-englne air.
planes and equal to 0.5 percent for four-
engine airplanes. It shall be acceptable
1o include In these data the variation of the
elrplane’s welght along the flight path to
take into account the progressive consump-
tlon of fuel and oi! by the operating engines.

{c) Conditions. In determining the flight
paths prescribed in paragraphs (a) and (b)
of this section, the conditions of subpara-
graphs (1) through (4) of this paragraph
shall apply.

(1) The airplane’s center of gravity shall
be in the most unfavorable posltion,

{2) The critlcal engine(s} shall be inop-
erative, the remaining engine(s) operating at
the avallable maximum c¢ontinuous power
and /or thrust.

{3) Means for controlling the engline cool-
ing alr supply shall be in the position which
provides adequate cooling in the hot-day
condition.

{4) The speed shall be selected by the ap-
plicant,

4T.122 Landing distance. 'The landing
distanice shall be the horizontal distance re-
quired to land and to come %o @ completa
stop (to a speed of approximately 3 knots in
the case of seaplanes or float planes) from a
point at & height of 60 feet above the land-
\pg surface. Landing distances shall be
determined for standard temperatures at all
welghts, altitudes, and winds, within the
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operational lmlts established by the appli-
cant for the ajrplane. The conditions of
paragrapbs {a) through {g) of this section
shall apply.

{a) The airplane shall be in the landing
configuration. During the landing, changes
in the alrplane's configuration, in power
and/or thrust, and in speed shall he (n ac-
cordance with procedures established by the
applicant for the operation of the ailrplane
in sexrvice. The procedures shall comply with
the provisions of § 4T.111(c).

(b) The landing shall be preceded by a
steady glidiug approach down to the 50«
foct height with a callbrated air speed of not
Icss than 1.3 V.

(¢) The landing distance shall be based on
a smooth, dry, hard-surfaced runway, and
shall be determined in such a manner that
reproduction does not regulire exceptlonsal
skill or slertness on the part of the pilot. In
the case of seaplanes or floatplanes, the
landing surface shall be smooth water, while
for skiplanes it shall be sinooth, dry snow,
During landing, the airplane shall not ex-
hibié excessive vertical acceleratlon, a tend-
ency to bounce, nose over, ground loop, por-
poise, or water loop.

(d) The landing distance data shall In-
clude operatlonal correction factors for not
more than 50 percent of nominal wind com-
ponents along the landing path opposite to
the direction of landing and not less than
160 percent of nominal wind componenta
along the ianding path in the directlon of
landing.

(e) During landing, the operating pres-
sures on the wheel braking system shall not
be {n excess of those approved by the manu-
Iacturer of the brakes, and the wheel brakes
shall not be used in such a manner as to pro-
duce excessive wear of brakes and tires.

{#) In sdditlon to, or In Heu of, wheel
brakes, the Use of other braking means shall
be acceptable in determining the landing
digtance, provided such braking means shall
have heen proven to be safe and reliable,
that the manner of thelr employment is such
that consistent results can be expected In
service, and that exceptlonsl skill Is not re-
quired to control the airplane,

(g) If the characteristics of o device (eg.,
the propellers} dependent upon the apera-
tlon of any of the engines noticeably increase
the landing distance when the ianding is
made with the engine inoperative, the land-
ing distance shall be determined with the
critical engine {noperative unless the Admin-
istrator finds that the use of compensating
means will result in a landing distance not
greater than that Attained with all engines
operating,

.4T‘123 Limitations and information. (a)
Limitations. The performence iimltations on
the operation of the airplane shall he estabe
llgﬁmd in accordance with subparagraph (1)
through (4) of thls paragraph,
el o ) paragrap (See also

(1) Tekeoff weights. The maximum take-
off weights siiall be established at which com-~
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pliance 18 shown with the generally appli-
cable provisions of this regulation and with
the takeol climb provisions prescribed In
§4T.120 (a}, {b), and {¢) for altitudes and
ambilent temperatures, within the opera-
tional limits of the alrplane (see subpara-
graph (4) of this paragraph).

(2) Londing weights, The maximum land-
fng weights shall be established at which
compliance 1s shown with the generally ap-
plicable provislons of this regulation and
with the landing and takeoff climb provisions
prescribed in §§ 4T.119 and 4T.120 for alti-
tudes and amblent temperatures, within the
operational ilmits of the airplane (see sub-
paragraph (4) of this paragraph).

(3) Acceierate-stop distance, takeofl dis-
tance, and takeoff run. ‘The minimum dis-
tances required for takeoff shail be estab-
lished at which compliance is shown with
the generally applicable provisions of this
regulation and with §§ 4T.115 and 4T.117(a),
and with 4T.117(b) if the takeoff distance is
intended to include a clearway, for welghts,
altitudes, temperatures, wind components,
and runway gradlents, within the operational
limits of the alrplane (see subparagraph (4}
of this paragraph).

(4) Operational Ilmits. The operational
Hmits of the alrplane shall be established
by the applicant for all variable factors re-
qulred in showing compliance with this regu-
lation (welght, altitude, temperature, etc.}.
(See §§4T.113 (a)({1) and (b), 4T.115(d),
4T.118, 4T.121, and 47T.122.)

(h) Information. The performance Infor-
mation on the operation of the alrplane shall
be scheduled in compliance with the gen-
erally applicable provisions of this regulation
and with §§4T.117a(b), 4T.121, and 4T.122
for weights, altitudes, temperatures, wind
components, and runway gradients, as these
may be applicable, within the operational
limits of the alrplane {see subparagraph
(a)(4) of this section}. In addiiicn, the
performance information specified in sub-
paragraphs (1) through (3) of this para-
graph shall be determlned by extrapolation
and s¢heduled for the ranges of welghts be-
tween the maximum landing and maximum
takeoff welghts established In accordance
with subparsgraphs (a)(l) and {a){2) of
this section. (See also § 4T.743.)

{1) Climb In the landing conflguration
(see §47T.119);

(2) Climb in the approach configuration
(see § 4T.120(d)); :

(3) Landing distance (see § 47.122).

AIRPLANE FLIGHT MANUAL

4T. 7143 Performance limitations, informa-
tion, eand cther data.—(a) Limitations. The
alrplane’s performance limitations shall be
gElven in accordance with §4T.123(a}.

{b) Information. The performance infor-
mation preseribed In §4T.123(b) for the
application of the operating rules of this
regulation shall be given together with de=-
scriptions of the condltlons, alr speeds, ete,
under which the data were deterinined.
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(¢) Procedures. Procedures established tn
accordance with §4T.111(e) shall be glven
to the extent such procedures are related to
the limitations ond information set forth in
accordance with paragraphs (a) and (b) of
thls section., Such procedures, in the form
of guldance material, shall he included with
the relevant llmitations or information, as
applicable.

{(d) Miscellaneous, An explanailon shali
be glven of significant or unususl flight or
ground handling characteristica of the alr-
plane,

3. In leu of §§40.70 through 40.78, 41.27
through 41.38(d)}, and 42.7¢ through 4283,
of Parts 40, 41, and 43, respectively, of the
Clvil Alr Regulations, the following shall he
applicable:

QOPEpATING RULES

40T.80 Transport category airplane oper-
attng Ilimitations. (a) In operating any
passenger-carrylng transport category alr-
plane certificated in accordance with the
performance requirements of this regulation,
the provisions of §§40T.80 through 40T.54
shall be complied with, unless deviations
therefrom are specifically authorized by the
Adminlstrator on the ground that the speclal
circumstances of a particular case make A
ilteral observance of the requirements unnec-
essary for safety.

{b) The performance dats In the Alrplane
Flight Manual shall be applied {n determin-
ing complisnce with the provislons of
§§ 40T .81 through 40T.84. Whers condltions
differ from those for which specific tests wers

- made, compliance shall be determined by

approved Interpolation or computation of
the effects of changes in the specific variables
if such interpolations or computations give
results substantially equailing in accuracy
the resulte of a direct test.

40T.81 Afrplane’s certificate lHmitations.
(8) No alrplane shall be taken off at a welght
which exceeds the takeoff welght specifled In
the Airplane Flight Manual for the eleva-
tlon of the alrport and for the armblent tem-
perature existing at the time of the takeoff.
(See §§4T.123(a) (1) and 4T.743{a).)

(b} No sairplane shall be taken off at a
weight such that, allowing for normal con-
sumpticn of fuel and oll in flight to the air-
port of. destination and to the alternate
alrports, the weight on arrival will exceed the
landing weight specified In the Airplane
Flight Manual for the elevation of each of
the alrports Involved and for the amblent
temperatures anticipated at the time of land-
ing. (See §§ 4T.123(a)}(2) and 4T.T43(a).)

(¢} No alrplane shall be taken off at a
welght which exceeds the weight at which,
In accordance with the minimum distancea
for takeod scheduled in the Alrplane Flight
Manual, compllance with subparagraphs (1)
through (8) of this paragraph is shown.
These distances shall correspond with the
elevation of the alrport, the runway to be
used, the effective runway gradient, and the
amblent temperaturs and wind component
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existing at the time of takeoff. (See §§ 4T.123
(a) (3) and 4T.742(n).}

(1) The accelerato-stop distance shall not
be greater than the length of the runway
pluse the length of the stopway if present.

(2) The takeoff distance shall not be
greater than the length of the runway plua
the length of the clearway If present, except
that the length of the clearway shall not be
greater than one-half of the length of the
runway.

{3) The takeoff run shall not be greater
than the length of the runway.

(d) No alrplane shall be operated outslde
the operational limits specified in the Alr-
plane Flight Manual. (See §§ 4T.128(a) (4)
and 4T.743(a)}.)

40T.82 Takeoff obstacle elearance lmita-
tions. No alrplane shall be taken off at a
welght 1n excess of that shown in the Alr-
plane Flight Manual to correspond with a
net takeoff flight path which clears all ob-
stacles elther by at least & helght of 36 feet
vertically or by at least 200 feet horizontally
within the alrport boundaries and by at
least 300 feet horizontally after passing be-
yond the boundaries. In determining the
allowable deviatlon of the net takeoff flight
path in order to avold obstacles by at least
the distances prescribed, 1t shall be assumed
that the alrplane is not banked before reach-
tng a height of 50 feet as shown by the net
takeoft Aight path data In the Alrplane Flight
Manual, and that & maximum bank there-
after does not exceed 15 degrees. The net
takeoff fight path considered shall be for the
elevation of the alrport, the efective runway
gradient, and for the amblent temperature
and wind component existing at the time of
takeoff. (See §§4T.123(b) and 4T.743(b).)

40T.83 En route limitations. All alr-
planes shall be operated in compliance with
paragraph (a) of this section. In addition,
no airplane shall be flown along an intended
route if any place along the route is more
than 80 minutes away from an alrport at
which a ianding can be made in accordance
with §40T.84(h), assumlng sll engines to
be operating at crulsing power, unless com-

plliance ls shown with paragraph (b) of this

section.

(a) One engine inoperative. No alrplane
shall be taken off at & welght In excess of
that which, according to the one-englne-
inoperative en route net flight path data
shown in the Afrplane Flight Manual, will
permit compliance with either aubpara-
grapha (1) or (2) of this paragraph at zall
points along the route. The net fAlght path
shall have a positive slope at 1,500 feet above
the airport where the landing is assumed to
be made aiter the englne fails, The net
flight path used shall be for the amblent
temperatures anticipated slong the route.
(See §§4T.123(b) and 4T.743(L).)

(1) The slope of the net fight path shall
be positive at an altitude of at least 1,000
feet above all terrain and obstructions along
the romte within § statute miles {4.34 nau-
tical mlles) on elther side of the intended
track.
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(2) The net fiight path shall be such as
to permit the asirplane to contlnue filght
trom the crulslng altitude to an alrport
where a landing can be made In accordance
with the provisions of § 40T.B4(D), the net
flight path clearing vertically by at least
2,000 feet all terrain and obstructions along
the route within 6 statute milles (4.34 mau-
tical miles) on elther side of the intended
track. The provislons of subdivisions (i)
through (vi) of this subparagraph shall
apply.

{1) The engine shall be assumed to fall
at the most critical point along the route.

(11) The airplane shall be assumed to pass
over the critical obstruction following engine
fallure at a point no closer to the critlcal
abetruction than the nearest approved radlo
navigational fix, except that the Administra-
tor may authorize a procedure established
on a different basis where adequate opera-
tional safeguards are found to exist.

(iti) An approved method shall be used
to account for winds which would otherwise
adversely affect the fiight path.

(iv) Fuel Jettisoning shall be permitted if
the Administrator finds that the operator
has an adequate tralning program, proper
instructions are given to the flight crew, and
all other precautions are taken to ensure a
safe procedure.

(v) The slternate airport shall be specified

in the dlspatch release and shall meet the ..

prescribed weather minima.

(vl) The consumptlon of fuel and oll after
the englne is assumed to fail shail be that
which is eecounted for in the net flight path
data shown In the Airplane Flight Manual.

(b) Two engines inoperative. Na alrplane
shall be taken off at a welght In excess of
that which, sccording to the two-englne-
tnoperative en route net fiight path data
shown in the Alrplane Flight Manual, will
permit the airplane to continue flight from
the point where two englnes are assumed to
fall simultaneously to an airport where a
landing can be made in accordance with the
provislons of § 40T.84(b), the net flight path
clearing vertically by at least 2,000 feet all
terrain and obstructions along the route
within 5 statute miles {4.34 nautlcal mliles)
on either side of the intended track. The net
fight path consldered shall be for the am-
blent temperatures anticipated along the
route. The provisions of subparagraphs (1)
through (5) of this paragraph shall apply.
{See §§4T.123({b) and 4T.734(b).)

(1) The two cngines shall be assumed to
fall at the most ecritical point along the
route.

(2) The net flight path shail have & posi~
tive slope at 1,500 feet above the alrport
where the landing 1s assumed to e made
after failure of two engines.

(3) Puel jettisoning shall be permlitted if
the Administrator finds that the operator
has an adequate tralning program, proper
instructions are given to the flight crew, and
all other precautions are taken to ensure
a safe procedure.
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(4) The alrplane’s weight at the point
where the {w0 engines are assumed to fail
shall be considered to be not less than that
which would Include suficlent fuel ta pro-
ceed t0 the alrpert and to arrive there at an
altitude of at least 1,500 feet directly over

the landing area and thereafter to fly for.

16 minutes at cruigse power and/or thrust,
{5) Tke consumption of fuel and oil after
the engines are assumed to fall shall be that
which 1s accountied for In the net flight path
data shown In the Alrplane Flight Manual.
40T.84 Lending limitetions—(a) Airport
of destination,
off at a welght In excess of that which, in
accordance with the landing distances shown

in the Airplane Flight Manusl for the eleva-~:

tion of the airport of intended- destination

and for the wind conditions anticipated:

there at the time of landing, would permit
the airplane to be hrought to rest at the
airport of Intended destination within 60
percent of the effectlve length of the runway
from & point 50 feet directly above the inter-
section of the obstruction clearance plane
and the runway. The welght of the airplane
ghall be assumed to be reduced by the weight
of the fuel and oll expected to be consumed
in fight to the alrport of Intended destina-
tlon. Compliance shall be shown with the
conditions of subparagraphs (1) and {2) of
this paragraph. (See §§4T.123(b) and
4T.743(b}.) .

(1) It shall be assumed that the sirplane
15 landed on the most favorable runway and
direction in still alr, ; ' "

{2) It shall be assumed that the airplane

e landed on the most sultable runway con-.~

sldering the probable wind velocity and dl-
Tection and taking due saccount of the
ground handling characteristics of the alr-
Plane and of other conditions (1e., landing
alds, terraln, etc.) If full complisnce with
the provislons of this subparegraph s not
shown, the alrplane may be taken off if an
alterpate airport Is designated which permits
giompltance with paragraph (b) of this seo-

on. .

(b) Alternate atrport. No alrport shall be
designated as an alternate airport in a dis-
patch release unless the afrplane at the
welght antletpated at the time of arrival at
such alrport can comply with the provisions
of paragraph (a) of this sectton, provided
that the alrplane can be brought to rest
within 70 percent of the eflective length of
the runwey. :

4. [Deleted]
chapter.) )

6. The following definittons shall apply: * °

(a) Clearway. A clearway Is an area be-
yond the runway, not less than 500 feet wide,
sentrally located about the extended center
ine of the runway, and under the contral
»f the airport authoritles. The clearway is
xpressed In terms of a clearway plane, ex-
wuding from the end of the runway with
n upward slope not exceeding 1.25 percent,
hove which no object por sny portion of

(See §0137 [Newj of this

No alrplane shall be taken.
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the terraln protrudes, except that threshold
Hghts may protrude above the plane if their
height above the end of the runway ls not
greater than 26 inches and if they are located
to each side of the runway,

Notg: For the purpose of establishing take-
off distances and takeoff runs, In accordance
with % 4T.117 of this regulation, the clearway
plane is ¢considered to be the takeoff surface.

{b} Stopway. A stopway isan area beyond
the ranway, ot less in width than the width
of the runway, centrally located about the
extended center llne of the runway, and
dezlgnated by the alrport authorities for use
in decelerating the airplane during an
aborted takeofl. To be considered as such,
& stopway must be capable of supporting the
alrplane during an aborted takeoff without
induecing structural damage to the airpiane.
{See also § 4T.116{d) of this regulation.)

{Becs. 318(a), 601, 603, 604, 72 Stat. 752, 775,
718, 778; 40 U.B.C, 1354 (a), 1421, 1423, 1424)
[24 F.R.' 5630, July 14, 1959; 24 F.R. 5688,
July 1b, 1959, as amended by Amdt. 1, 27 F.R.
12400, Dec. 14, 1962; Amdt. 2, 27 F.R. 12026,
Dec. 29, 1862; Doc. No. 1580, Amdt. 1-1, 28
F.R. 6703, June 29, 1963}

SR-450A

Contrary provistons of the Civil Alr Regu-
latlons notwithstanding, the following re-
quirements ghall be applicable to transpors
category airplanes certificated under the
prglzrlslons of Part 4b In effect prior to Msy 8,
1862:

‘1. Turbine-powered airplenes. (a) On or
before March 1, 1983: (1) The alrspeed op-
erating . Mmitations In the Alrplane Flight
Manual shall be revised by deleting the term
“normal operating limit speed” and the cor-
responding symbols "V, /M.’ together with
statements explaining the significance of this
term, and lnserting in lleu thereof the term
“maximum coperating Limit speed”, the ¢or«
responding symbols “V,.,/My,", and the foi-
lowing statement explaining the significance
of the new term:

‘The maximum operating Nmit speed shall
not be dellberately exceeded in any regime
of fllght (climb, cruise, or descent), except
where a hlgher speed 1s specifically author-
ized for Right test or pilot tralping opera-
tlons, or in approved emergency procedures.

(3} Alrspeed placards and instrument
markings shall be consistent with subpara-
graph (1) of thiz paragraph. Where color
markings are used on airspeed or Mach
Indicators, the red radial line shall be at
Vio/My,. Where & maxtmum allowable atr-
speed indicator is used, the limit hand shall
indicate Vi /M.

(b} On or before February 1, 1964, each
slrplane ghall be equipped with a speed
warning device which shall provide sural
warning to the pllots, which s distinctly
different from aural warnings used for other
purposes, whenever the speed exceeds V,
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plus 6 Knots or M,,+0.01. The upper limit
of the production toleramces permitted for
the warning device shall be at a speed not
greater than the prescribed Warning speed.

2, Reciprocation engine-powered airplanes.
On or before Makch 1, 1863, the airspeed op-
erating limitations in the Airplane Flight
Monual shall be revised as necessary to state
that the normal operating limit speed, or the
maximum s{ructural cruising speed {which-~
ever term lg used In the particulsr manual),
shall not be deliberately exceeded lb sny
regime of fiight (climb, eruise, or descent),
except where a higher speed is specifically
authorized for flight test or pilot tralning
operations, or in approved emergency proce-
dures.

This regulation supersedes Special Civil
Alr Regulation No. SR—450.

(Secs. 313(a), 601, 603, 604; 72 Stat. 752, 775,
778, T18; 49 U,S.C. 13854, 1421, 1423, 1424)
[27 F.R. 8760, Sept. 1, 1962]

Cross REFERENCES: For Speclal Cfvil Alr
Regulation with respect to display of experl-
mental exterlor lighting systems approved
for use om alvcrait, see SR-392D In Part 3
of this subchapter.

PFor Special Civil Alr Regulations establish-
ing the basis for approval by the Adminlstra-
tor of modifications on individual DC-3 and
I~18 alrplanes, see SR—407 in Part 1 of this
subchapter.

For Specinl CIvil Alr Regulation with re-
spect to trial operation of transport category
alrplanes In cargo service at Increased zero
fuel and landing weights, see 8R—411A in
Part 4a of this subchapter.

For Special Clivil Alr Regulation with re-
spect to Class I and Class I provisional type
snd alrworthiness certificates for the opera-
tlon of alrcraft, see SR-425C in Part 1 of this
subchapter.

For Bpecial Clvil Afr Regulation with re-
spect to pertormance credit for wuse of
standby power on transport category alr-
planes, see 8R-426 In Part 1 of this sub-
chanter,

Subpart A—General
APPLICABILITY AND DEFINITIONS
§ 4b.0 Applicability of this part.

This pari establishes standards with
which compliance shall be demonstrated
for the issuance of and changes to type
certifleates for transport category air~
planes. This part, until superseded or
rescinded, shall apply to all transport
category airplanes for which applications
for type certification in the transpord
_category are made after the effective date
of this part (November 9, 1945).

{15 F, R. 3548, June 8, 1950, as emended by
Amdt, 4b-1, 190 F, R, 3248, April 20, 1654]

§ 4b4

§ 4b.1 Definitions.

As used in this part termgs are defined:
as follows:

(a) Administration—(1) Administra-
tor. The Administrator is the Adminis-
trator of the Federal Aviation Agency.

(2) Applicant. An applicant is a per-
son or persons applying for approval of
an airplane or any part thereof.

(3) Approved. Approved, when used.
alohe or as modifying terms such as:.
means, devices, specifications, ete,, shall.
mean approved by the Administrator.
(See §4h.18)

(b) General design—(1) Standard at-
mosphere. The standard atmosphere is.
an atmosphere (see NACA Technical Re~
port 1225) defined as follows:

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

(i1 The temperature at sea level is.
59° P,

(i) The pressure at sea level is 25.92°
inches Hg,

(iv) The temperature gradient from.
sea level to thealtitude at which the tem-
perature equals —69.7° F. is —0.003566*
F./ft. and zero thereahove, )

(v) The density p. at sea level under
the above conditions is 0.002377 pounds.
secr/Lh.

(2) Mazimum ambient aimosvheric
temperature. The maximum ambient
atmospheric temperature is the temper-
ature selected by the applicant as the
maximum operational limit,

(3) Airplane configuration. Airplane
conflguration is a term referring to the
position of the various elements affect-
ing the aerodymamic characteristics of
the airplane {e. g, wing fSaps, landing
gear).

4y Aerodynamic coefficients. Aero-
dynamic coefficients are nondimensional

coefficients for forces and moments..
They correspond with those adopted by
the National Aeronautics and Space Ad~
ministration (formerly the National Ad-
visory Committee for Aeronautics).

(5) Critical engine(s). The -critical
engine is that engine(s) the failure of
which gives the most adverse effect on
the airplane flight characteristics rela-
tive to the case under consideration.

(6) Critical-engine-failure speed.
The critical-engine-failure speed is the
airplane speed used in the determination
of the take-off at which the critical
engine is assumed to fail. (See § 4h.114.)

(7) Continuous mazimum icing. The
maximum continuous intensity of at-
mospheric icing conditions Is defined by
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the variables of the cloud liquid water
content, the mean effective diameter of
the e¢loud droplets, the ambient air
temperature, and the inter-relationship
of these three variables as shown in
Figure 4b-24a. ‘The limiting icing en-
velope in terms of altitude and tempera-~
ture is given in Figure 4b-24b. The
inter-relationship of cloud liquid water
content with drop diameter and altitude
is determined from Figures 4b-24a and
4b-24b. The cloud liquid water content
for continuous maximum lcing condi-
tions of a horizontal extent other than
twenty miles is determined by the value
of liquid water conient of Figure 4b-
24a multiplied by the appropriate factor
from Figure 4b-24c. (See § 4b.640.)

(8) Intermitient mazimum - icing.
The intermittent maximum intensity of
atmospheric icing conditions is defined
by the variables of the cloud liquid water
content, the mean effective diameter of -
the cloud droplets, the ambient air tem-
perature, and the inter-relationship of
these three variables as shown in Plgure
4b-25a. The limiting icing envelope in
terms of altitude and temperature is
given in Figure 4b-25b. The inter-rela-
tignship of cloud liquid water content
with drop diameter and a}titude is de-
termined from Figures 4b<25a and db- |
_25b. The cloud lquid water content for
intermittent maximum icing conditions =
or_ a horizontal extent other than three:
n:nies is determined hy the value of cloud
liquid water content of Figure 4b-25a
multiplied by the appropriate factor in -
Pigure 4b-25¢c. (See § 4b.640.) '

Nore: There !s some Indication that the
upper altitude Iimit might extend to 50,000
feet pressure altitude, and the lower 1lmit of
amblent femperature may be as low as
—40° F. Becnuse of this, the portions in
this region of Figures 4b—25a and 4b-35b are
shown by dashed lines. :

(¢) Weights— (1) Maximum weight.
The maximum weight of the airplane is
that maximum at which compliance
with the requirements of this part is
demonstrated. (See § 4b.101 (a).)

(2} Minimum weight. The minimum
welght of the airplane is that minimum
at which compliance with the require-

ments of this part is demonstrated.  (See
§ 4b101 (o)
(3) Empty weight. The empty weight

of the airplane is a readily reproducible
weight which is used in the determina-
tion of the operating welghts. (See

§ 4b.104,) :
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(4) Design mazimum weight. The
design maximum weight 18 the maximam
weight of the airplane used in structural
design for flight load conditions. (See
§ 4b.210.)

(5) Design minimum weighti., The de-
sign minimum weight {s the minimum
weight of the airplane at which com-
pliance is shown with the structural
loading conditions. (See § 4b.210.)

(6} Design take-off weight. The de-
sign take-off weight {s the maximum
airplane weight used in structural design
for taxying conditions, and for landing
conditions at a reduced velocity of
descent. (See § 4b.210.>

(T) Design landing weight. The de-
sign landing welght is the maximum ajr-
plane weight used in structural design
for landing conditions at the maximum
veloelty of descent. (See § 4b.230 (b).)

(8) Zero fuel weight. The zero fuel
weight is the desigh maximum weight of
ﬂille airplane with no disposahle fuel and
oll..

(9} Design unit weight. The design
unit wefght. is a representative weight
used to show combpliance with the struc-
tural design requirements.

- (i) Gasoline 6 pounds per U. 5. gailon.

" (11} Lubricating oil 7.5 pounds per
U. 8. gallon. .

"(i) Crew and passengers 170 pounds
per person,

“{d) Speeds—(1) IAS: Indicated air
speed is equal to the pitot static air-
speed indicator reading as installed in
the airplane without correction for air-
speed indicator system errors but includ-
ing the sea level standard adiabatic
compressible fliow correction. (This lat-
ter. correction is included in the calibra-
tion of the air-speed instrument dials.)
(See §§ 4b.612 (a> and 4b.710.)

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

(3) EAS: RBquivalent air speed is
equal to the alr-speed {ndicator reading
corrected for position error, Instrument
error,” and for adiabatic compressible
flow for the particular aititude, (EAS
is' equal to CAS at sea level In standard
atmosphere,)

4) TAS: True air speed of the air-
plane relative to undisturbed air.
(TAS=EAS (p,/p)13.)
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(5) V,. The design maneuvering
speed. {See § 4b.210 () (23.)

(6) V,: The design speed for maxi-
mum gust intensity. (See §4b.210 (b)
3

(7) V,: The design crulsing speed.
(Sce § 4b.210 (b} (4)))

(8) V,: The deslgn diving
See § 4h.210 (b)Y (B )

(9) Vor/Mpr: The demonstrated fiight
diving speed at which compliance is
shown with the applicable flight require-
ments. (See §§ 4b.180 and 4b.191(a).)

(10) Vr¢: The design flap speeds for
flicht loading conditions. (See § 4b.210
V)RS RIN]

(11) Vgpp: The flap extended speed is
a maximum speed with wing flaps in
a prescribed extended position. (See
§ 4b.714.)

(12) V,,: The landing gear extended
speed is the maximum speed at which
the airplane can be flown safely with the
landing gear extended, (See § 4b.716)

(13) V., The landing gear operating
speed is 2 maximum speed at which the
landing gear can be raised or lowered
safely. (See § 4b.715.)

(14) Vyo° The minimum  control
speed with the critical engine inopera-
tive. (See § 4h.133.)

(15) Vre/Mrc: The mazimum speed for
stability characteristics. (See § 4b.181
¢ 28]

(16) Vumo/Mmo:. The maximum oper-
ating limit speed. (See §4b.T11.)

(17 Vs,: The stalling speed or the
minimum steady flight speed with wing
fiaps in the landing positlon. (See
5§ 4b.112 () and 4h.160.)

(18) Vs,: The stalling speed or the
minimum steady flight speed obtained in
a specified configuration. (Sce § 4b.112

speed.

(h).)
(19> V,: The critical-engine-failure
speed. (SBee § 4bh.114)

(20) V,: The take-off safety speed.
(See § 4h.114 (M) ))

(21} M : Mach number is the ratio of
true alrspeed to the speed of sound.

(e) Structyral—i{(1) Limit load. A
limit load is the maximum load anticl-
pated in normal conditions of operation.
(See § 4b.200.)

(2) Ullimate load. An ultimate load
is a limit load multiplied by the appro-
priate factor of safety. (See § 4b.200.)

(3) Facior of safety. The factor of
sufety is a design factor used to provide
for the possibility of loads greater than
those anticipated in normal conditions

§ 4b.1

of operation and for uncertainties in
design. (See § 4b.200 (3).)

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

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

(6} Ultimate load Jactor. The ulti-
mate load factor is the load Iactor corre-
sponding with ultimate loads.

(7) Checked pitching mancuver. A
checked pitching maneuver is one in
which the pitching control is suddenly
displaced in one direction and then sud-
denly moved in the opposite direction,
the deflections and timing being such as
to avoid exceeding the limit manecuvering
load factor.

(8) Design wing area. The design
wing area is the area enclosed by the
wing outline (including wing flaps in the
retracted position and ailerons, but ex-
cluding fillets or fairings) on a surface
containing the wing chords. The ouliine
is assumed to be extended through the
nacelles and fuselage to the plane of
symumetry in any reasoitable manner,

(9) Balancing tail load. A balancing
tail load is that load necessary to place
the airplane in equilibrium with zero
pitch acceleration.

(10) Fitting. A fitting is a part or
terminal used to join one structural
member to another. (Sce § 4b.307 {(¢).)

(f) Powerplant instellation’— (1) Brake
horsepower. Brake horsepower is the
power delivered at the propeller shait of
the engine,

(2) Take-off power or thrust. ()
Take-off power for reciprocating engines
is.the brake horsepower developed under
standard sea level conditions and under
the maximum conditions of crankshaft
rotational speed and engine manifold
pressure approved for the normal take-
off, and limited in use to 2 maximum
continuous period as indicated in the
approved engine specification.

(ii) Take-off power for turbine en-
gines is the brake horsepower developed
under static conditions at specified al-
titudes and atmospheric temperatures
and under the maximum conditions of

L For engine alrworthiness requirements see
Part 13 of this subchapter; for propeller alr-
worthiness requirements see Part 14 of this
subchapter.
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rotor shaft rotational speed and gas tem-
‘perature approved for the normal take-
off, and limited in use to a maximum
<continuous peried as indicated in the
approved engine specification.. -

(iii) Take-off thrust for turbine en-
gines is the jet thrust developed under
static conditions at specified altitudes
and atmospheric temperatures and un-
«der the maximum conditions of rotor
shaft rotational speed and gas tempera-
ture approved for the normal take-off,
-and limited in use to & maximum con-
tinuous period as indicated in the ap-
proved engine specification,

(3) Maximum continuous power or
thrust., () Maximum -continuous
power for reciprocating engines is the
brake horsepower developed in stand-
ard atmosphere at a specified altitude
and under the maximum conditions of
<rankshaft rotational speed and engine
manifold pressure, and approved for use
during periods of unrestricted duration.

(ii) Maximum c¢ontinuous power for
turbine engines is the brake horsepower
developed at specified altitudes, atmos-
pheric temperatures, and flight speeds
and under the maximum conditions of
rotor shaft rotational speed and gas
temperature, and approved for use dur-
ing periods of unrestricted duration.

{ii) Maximum continuous thrust for
turbine engines is the jet thrust de-
veloped at specified altitudes, atmos-
bheric temperatures, and flight speeds
and under the maximum conditions of
rotor shaft rotational speed and gas
temperature, and approved for use dur-
ing periods of unrestricted duration.

(4) Gas femperature, QGas temperg-
ture for turbine engines is the tempera-
ture of the gas stream obtained as
indicated in the approved engine specifi-
<ation. )

(5) Manifold pressure. Manifold pres-
sure is the absolute pressure measured
at the appropriate point in the induction
system, usually in inches of mercury.

(6) Crilical altitude. 'The critical
altitude is the maximum altitude at
which In standard atmosphere it is pos-
sible to maintain, at a specified rota-
ticnal speed, a specified power or a speei-
Med manifold pressure. Unless otherwise
stated, the critical altitude is the maxi-
mum altitude at which it is possible to
maintain, at the maximum continuous
rotational speed, one of the following:

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

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

(7) Piteh setting. Pitch setting is the

propeller blade setting determined by
the blade angle measured in a manner,
and at a radius, specified in the in-
struction manual for the propeller.
" (B) Feathered pitch. Feathered pitch
is the pitch setting which in flight, with
the engines stopped, gives approximate-
Iy the minimum drag and corresponds
with a windmilling torque of approxi-
mately zero.

(9) Reverse pitch. Reverse pitch 1s
the propelier pitch setting for any blade
angle used beyond zero pitch (e. g., the
negative angle used for reverse thrust).

(g) Fire wprotection—(1) Fireproof.
Fireproof material means a material
which will withstand heat at least as
well as steel in dimensions appropriate
for the purpose for which it 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-resistani. When applied to
sheet or structural members, fire-resist-
ani{ material means a material which
will withstand heat at least as well as
aluminum alloy in dimensions appro-
priate for the purpose for which it is to
be used. When applied to fluid-carrying
lines, other Hammable fluid system com-
ponents, wiring, air ducts, fittings, and
powerplant controls, this term refers to
a line and fitting assembly, component,
wiring or duct, or controls which will
perform the intended functions under
the heat and other conditions likely to
occur at the particular location.

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

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

(5) Flammable. Flammable pertains
to those fuids or gases which will ignite
readily or explode.

(h) Miscellaneous—<1) Supplemental
breathing equipment. Supplemental
breathing equipment {s equipment de-

276

Title 14—Aeronautics and Space

signed to supply the supplementary oxy-
gen required to protect against anoxia
at altitudes where the partial pressure
of oxygen in ambient air is reduced.
(See § 4h.6510)

{2) Protective breathing eguipment.
Protective breathing equipment is equip-
ment designed to prevent the breathing
of noxious gases which might be present
as contaminants in the air within the
airplane in emergency situations. (See
§ 4h.65L.)

15 F. R. 3543, June 8, 1950, as amended by
Armdt, 4b-6, 17 F. R. 1088, Feb. 5, 1952;
Amdt. 4b-8, 18 F. R. 2214, Apr. 18, 1953;
Amdt. 4b-2, 20 F.R. 5303, July 26, 1956:
Amdt. 4b-6, 22 F.R. 5563, July 16, 1B857:
Amdt. 4b-8, 23 F.R. 2590, Apr. 19, 1858,
Amdt. 4b-11, 24 FR. 7068, Sept. 1, 1959;
Amdt. 4b-12, 27 PR. 2089, Mar. 30, I962]

CERTIFICATION
8§ 4b.10 Eligibility for type certificates.

An airplane shall be eligible for type
certification under the provisions of this
part if it complies with the alrworthi-
ness provisions established by this part
or if the Administrator finds that the
provision or provisions not complied with
are compensated for by factors which
provide an equivalent level of safety:
Provided, That the Administrator finds
no feature or characteristic of the air-
plane which renders it unsafe for the
transport category.

{Amdt. 4b-8, 17 F. R. 1088, Feb. 5, 1052)]

§ 4h.10~-1 Approval of reverse thrust
propellers (FAA policies which ap-
ply to § 4b.10).

A reverse thrust propeller is a design
{feature which is not fully covered in the
Civil Air Regulations. When an ajrplane
incorporates a reverse thrust propeller
instaltation, it will be approved in ac-
cordance with the policies set forth in
§ 4b.402-1, provided it has no feature
or characteristic which renders its use
unsafe in trapsport category airplanes.
{Supp. 25, 20 F. R. 2277, Apr. 8, 1955]

§ 41.10-2 Approval of automatic pro-
peller feathering installations (FAA
policies which apply to § 4b.10).

An automatic propeller feathering de~
vice is a deslgn feature not specifically
covered in the Civil Air Regulations.
When an airplane incorporates an auto-
matic feathering device, it will be accept-~
able under the provisions of §4b.10 as
providing an equivalent level of safety in
showing compliance with §§4b.115,

§ 4b.11

4b.116, 4b.120 and 4b.133 if it complies
with policies prescribed in $§ 4b.115-2,
4b.116-1, 4h.120-1, 4h.401-1, and
45.700-1, and if there are no features or
characteristics which make it unsafe for
use on transport aircraft.

[Supp. 23, 18 F. R. 1817, Apr. 4, 1954)

4b.10-3 Minimum quantity of anti-
: detonsnt fluid reguired (FAA poli-
cies which apply to § 40.10).

The use of anti-detonant fuid gn
limited quantities as a supplementa.l fluid
for take-off power operamons_ is a
feature not specifically covered in @he
Civil Air Regulations, A systen} in-
corporating anti-detonant ﬁm‘d will be
acceptable under the provisions of
§ 4b.10 as providing a satisfactory level
of safety from the standpoint of the
quantity of fluid available if it complies
with the policies contained in §§ 4b.420-1
and 4b.718-1.
| Supp. 25, 20 F. R. 2277, Apr. 8, 1955]

§ 4b.11 Designation of applicable reg-
ulations.

The provisions of this section shall
apply to all airplane types certificated
under this part lrrespective of the date
of application for type certificate.

(a) Unless otherwise established by
the Administrator, the airplane shall
comply with the provislons of this part
together with all amendments pheret,o
effective on the date of application for
type certificate, except that compliance
with later amendments may be elected
or required pursuant to paragraphs (¢},
(d), (e), and (£ of this section.

(b) If the interval hetween the date of
application for type certificate and the
jssuance of the corresponding type cer-
tificate exceeds five years, a new applica-
tion for type certificate shall be required,
natwithstanding the applicant may have
been issued a provisional type cert:'ﬂcat,e.
except that for applications pending on
May 1, 1054, such five-year period sl;all
commence on that date. At the option
of the applicant, s new application may
be filed prior to the expiration of the
five-year period. In either instance the
applicable regulations shall be those ef-
fective on the date of the new applica-
tion In accordance with paragraph (a)
of this section.

(¢) During the interval between filing
the application and the issuance of @
type certificate, the applicant may elec!
to show complisnce with any amend:
ment of this part which becomes effec
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tive during that interval, in which case
all other amendments found by the Ad-
ministrator to be directly related shall
he complied with,

(d) Except as otherwise provided by
the Administrator pursuant to § 1.24 of
this subchapter, a change {o the type
certificate (see § 4b.13 (b)) may be ac-
complished, at the option of the holder
of the type certificate, either in accord-
ance with the regulations incorporated
by reference in the type certificate pur-
suant to §4h.13 (e}, or in accordance
with subsequent amendments to such
regulations in effect on the date of ap-
plication for approval of the change,
subject fo the following provisions:

(1} When the applicant elects to show
compliance with an amendment to the
regulations in effect on the date of ap-
plication for approval of a change, he
shall show compliance with all amend-
ments which the Administrator finds are
directly related to the particular amend.-
ment selected by the applicant. |

(2} When the change consists of & new
design or a substantially complete rede-
sign of a component, equipment installa-
tion, or system installation of the alr-
plane, and the Administrator finds that
the regulations incorporated by refer-
ence in the type certificate pursuant to
§4b.13 (¢) do not provide comblete
standards with respect to such change,
he shali require compliance with such
provisions of the regulations in effect on
the date of applicatior for approval of
the change as he finds will provide a leve]
of safety equal to that established by the
regulations incorporated by reference at
th: time of issuance of the type certifi-
cate.

Nore: Examples of new or redesigned com-
ponents and instellations which might re-
quire compliance with regulations In eflect
on the date of application for epproval, are:
New powerplent Installation which is Iikely
to introduce addltional flre or operational
hazards unless sdditional protective meas-
ares are Incorporated; the installation of
an auto-pllot, a pressurization system, or &

- new electric power aystem. R i

(e) If changes listed in subparagraphs
(1) through (3) of this paragraph are
made, the airplane shall be considered as
a new type, In which case a new appli-
cation 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
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applicable in accordance with para-
graphs (a), (b), (), and (d) of this
section

(1> A change in fthe number of
engines;

(2) A change to engines employing
different principles of propulsion;

(3) A change In design, configuration,
power, or weight which the Administra-
tor finds is so extensive as to require a
substantially complete investigation of
compliance with the regulations,

{I) Except as otherwise regquired by
paragraph (e) (3} of this section com-
pliance with the provisions of subpara-
graphs (1) and (2) of this paragraph is
required for the type certification of a
turbopropeller-powered airplane which
was previously type cerlificated with the
same number of reciprocating engines:

(1) The requiremernts of this part ap-
plicable to the airplane as type certifi-
cated with reciprocating engines and, in
addition thereto or in lieu thereof as ap-
propriate, the provisions of subdivisions

(1) through (iv} of this subparagraph,

effective on the date of application for
type certification of the turbopropeller-
powered airplane;

(i) The certification performance re-
quirements prescribed in paragraph (2)
of Special Civil Air Regulation No.
SR~-422B;

(i) The powerplant requirements of
this part applicable to the turboprop
airplane:

(lii} The requirements of this part for
the standardization of cockpit controls
and instruments, except when a showing
of compliance with & particular detailed
requirement would be impractical and
would not contribute materially to stand-
ardization; and

(iv} Such other requirements of this
part applicable to the turboprop airplane
which are found to be related to the
changes in engines and which are neces-
sary to insure a level of sgfety of the
turboprop airplane equivalent to that
established for the airplane certificated

~with reciprocating engines.
=7 (2) If new limitations are established

with respect to weight, speed, or altitude
of ~operation, which are significantly
altered from those approved for the air-
plane with reciprocating engines, com-
pliance shall he shown with all of the
requirements of this part, applicable to
the specific limitations being changed,
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which are in effect on the date of appli-
cation for type certification of the turbo-
propeller-powered airplane.

[Amdt, 4b-1, 19 F.R. 2240, Apr. 20, 1954, as
amended at 19 F.R, 2532, May 1, 1954; Amdt.
4b-12, 27 F.R. 2989, Mar. 30, 1062; Amdt,
4b-1%, 27 F.E. 12925, Dec. 29, 1962]

Cross REFERENcE: For Speclal Civil Alr
Regulation with respect to type certification
of transport category airplanes with turbo-
prop replacements and applicable to § 4b.11
(e) (2), see SR~423, supra.

§ 4b.12 Recording of applicable regu.
lations.

The Administrator, upon the issuance
of a type certificate, shall record the
applicable regulations with which com-
pliance was demonstrated. Thereaiter,
the Administrator shall record the ap-
plicable regulations for each change in
the type certificate which 1s accom-
plished in accordance with regulations
other than those recorded at the time
of issuance of the type certificate. (See
§ 4b,11.)

[Amdt. 4b-1, 19 F. R. 2249, Apr. 20, 1054]

§ 4b.13 Type certificate.

(a) An applicant shall be issued a
type certificate when he demonstrates
the eligibility of the airplane by comply-
ing with the requirements of this part in
addition to the applicable requirements
in Part 1 of this subchapter.

(by The type certificate shall be
deemed to include the type design (see
§4h.14 (b)), the operating limitations
for the airplane (see § 4b.700), and any
other conditions or lmitations pre-
scribed by the regulations in this sub-
chapter.

(¢) The applicable provisions of this

part recorded by the Administrator in
accordance with §4h.12 shall he con--

sidered as incorporated in the type cer-
tifteate as though set forth in full.
{Amdt. 4b-6, 17 F. R. 1088, Feb. 2, 1942, 8s
smended by Amdt. 4b-1, 19 F. B. 2250, Apr.
20, 1054]

§ 4b.14 Data required.

(a) The applicant for a type certificate
shall submit to the Adminisirator such
descriptive data, test reports, and com-
putations as are necessary to demon-
strate that the alrplane complies with
the requirements of this part.

(b)Y The descriptive data required in
paragraph ¢a) of this section shall be

§ 4b.16

known as the type design and shall con-
sist of such drawings and specifications
as are necessary to disclose the configu-
ration of the airpiane and all the design
features covered in the requirements of
this part, such information on dimen-
sions, materials, and processes as is nec-
essary to define the structural strength
of the airplane, and such other data as
are necessary to permit by comparison
the determination of the airworthiness of
subsequent airplanes of the same type.
[Amdt, 4b-8, 17 F. R. 1088, Feb. b, 1952]

§ 4b.15 Inspections and tests,

Inspections and tests shall include all
those found necessary by the Adminis-
trator to insure that the airplane com-
plies with the applicable airworthiness
requirements and conforms to the
following:

(a) All materlals and products are in
accordance with the specifications in the
type design,

(b} All parts of the airplane are con-
structed in accordance with the drawings
in the type design,

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

{Amdt. 4b-8, 17 F. R, 1088, Peb. 5, 1952, as
amended by Amdt. 4b-8, 18 F. R. 2214, Apr.
18, 1853)

§ 4b.16  Flight tests.

After proof of compliance with the

structural requirements contalined in this
part, and upon completion of all neces-
sary inspectlons and testing on the
ground, and preoof of the conformity of
the airplane with the type design, and
upon receipt from the applicant of a re-~
port of flight tests performed by him, the
following shall be conducted:
" (&) Such official flight tests as the Ad-
ministrator finds necessary to determine
compliance with the requirements of this
part.

(b) After the conclusion of flight tests
specified in paragraph (a) of this seetion,
such additional flight tests as the Ad-
ministrator inds necessary to ascertain
whether there is reasonahle assurance
that the airplane, its components, and
equipment are reliable and funciion
properly. The extent of such additional
fitght tests shall depend upon the com-
plexity of the airplane, the number and
nature of new design features, ahd the

279


http://4b.11

§ 4b.16~1

record of previous tests and experience
for the particular airplane type, its com-
ponents, and equipment. If practicable,
these flight tests shall be conducted on
the same airplane used in the flight tests
specified in paragraph (a) of this section.
[Amdt. 4b-8, 17 F. R. 1088, Feb. §, 1952]

§ 45.16-1 Applicant’s fiight test report
(FAA policies which apply to
§ 4b.16).

The applicant should submit a report
signed by his test pilot containing the
results of flight tests which were con-
ducted by him. It should certify that
the airplane has been flown at least in
all maneuvers necessary for prool of
compliance with the flight requirements
and it is his belief that the airplane will
conform therewith. In the case of very
large airplanes, this procedure may be
modified as deemed necessary by the
Administrator.

[Supp. 24, 18 F. R. 4446, July 20, 1054)

§ 4b.16-2 Pre-flight test planning
(FAA policies which apply to
§ 4h.16(a)).

(8) Proposed official flight test pro-
gram. Before the airplane is presented
for official type certification tests, the
applicant should submit to the FAA a

proposed flight test program which will _

indicate at least the following:

(1) The area, defined by the several
selections described in § 4.100-2 which
is to be covered by the terms of the type
certification. . "

(2) All proposed tests; the order In
which they are to be conducted; the
purpose of each test; and for each the
airplane welght, C. G. position, flap set-
ting, power to be drawn, and, where
appropriate, the altitude, the trim
speed(s) and the speed(s} or speed
range to be investigated. Appendix A’
presents a list of most of the filght and
operation tests generally required for
the type cerfification program together
with information relative to the air-
plane confizuration, test procedure, and
special instrumentation for each test.

(3) Since most transport alrplanes
undergo many changes durlng their life
span it is well to consider this fact in
setting up a fight test program. Such
changes as installation of different pro-
pellers, higher powered engines, etc,
can often be predicted in advance.

(4) 1t is often desirable to simulate
operation with higher power for the de-
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termination of flying qualities and other
tests, thus simplifying the problem of
approving the airplane when the power
change becomes effective, Data of this
nature obtained during FAA flight tesis
may often reduce further testing during
the life of tue airplane.

(5) When an airplane has been type
certificated in the transport category
and a change is made affecting perform-
ance andsor flying qualities, the follow-
ing procedure is suggested:

(1) The effect of the change on each
of the flight tests in the general flight
program should he noted.

(i) Those tests which are materially
influenced by the change should be listed.

(iii) -A--iest program should be pre-
pared embodying such of these tests as
are felt to be critical or representative,
'This program should be forwarded to the
FAA with the reasons for selecting the
pertinent items. Appendix B! shows
representative flight programs for vati-
ous types of changes and may be help-
ful in the preparation of the programs.

(iv) A description should be submitted
of the method(s) which the applicant
proposes to use ln order to reduce the ob-
served data to standard conditions.

(v) A statement should be submitted
of any intention on the part of the ap-
plicant to resort to calculation in lieu of,
or for the purpose of generalizing test
data, together with a description ¢f the
data upon which these ealculations are
to be hased and the methods to be used
therein.

(6) 8ince it will require time for the
FAA to determine the adequacy of this
entire program, it is strongly recom-
mended that it be submitted as early as
practicable, otherwise the commence-
ment of the testing may be delayed.

(b) Order of testing. The Civil Air
Regulations are so worded that the re-
sults of some flight tests have a definite
bearing on the conduct of other tests.
Por this reason careful attention should
be given to the order of testing. 'The
exact order of testing will be determined
only by considering the particular air-
plane and test program involved. Ap-
pendix C* shows a genersl arrangement
that may be of assistance to those ap-
plicants who are not iamiliar with the
PAA flight test procedures. ‘Tests which

1 Not submitted for publication In the
FEDERAL REGISTER.
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are particutarly important in the early
stages of the program are:

(1) Air-speed calibration. A)l tests
involving air speed depend upon the
calibration.

{2y Stall speed measurement. Most of
the performance tests and flying quali-
ties are related to the stall speed.

(3) Minimum econtral speed for take-
off. The take-off safety speed depends
upon this item.

(4) Engine cooling. All en route climb
speeds and cow! flap settings are related
to thig test.

{¢) Test groupings—(1) Weight and
C. ¢¢. In addition to the regulatory re-
lation of one test to another, efficient
testing requires that consideration he
given to the accomplishment of as many
tests on a single flight as can be accom-
modated successfully. The fests shown
in Appendix D * have been grouped under
various weight and center of gravity
conditions in order to facilifate the de-
velopment of a flight test program.

(2) Special instrumeniation, Simi-
larly, consideration should be given to
grouping of tests that involve special
instrumentation. Examples of these are
take-off and landing tests which usually
require ground equipment to record
horizontal distance, height, and time.
Ground calibration of the air-speed in-
dicating system can be accomplished at
the same time. The FPAA possesses cer-
tain instruments which may be used for
ehtaining test data, such as trailing air-
speed bombs, sensitive altimeters, stop
watches, carbon monoxide indicators,
ete., as well as photographic equipment
for measuring take-off and flight land-
ing paths. It is therefore recommended
that the matter of instrumentation bhe
discussed with the FAA before any deci-
sion is made with regard to the detailed
flight test program. A list containing
those tests requiring special instrumen-
tation is shown in Appendix E!

(3) Data reduction. If the overall
elapsed time for the certification pro-
gram is to be kept to a minimum, fests
requiring considerable data reduction
shouid be conducted as early in the pro-
gram as. possible, Most performance
data, particularly landing and take-off
data, fall in this category.

[Supp. 24, 18 F, R. 4448, July 20, 1954]

1Not submitted for publicatlion in the
FEDERAL REGISTER.
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§ 4b.16-3 Additional {light tests (FAA
policies which apply 10 § 4b.16(b)).

(a) General. (1) At the option of
the applicant, the flight tests specified in
Civil Aeronautics Manual 1.76-4 (§ 1.76-
4) of this subchapter for the ferry flight.
of a four-engine airplane with one en-
gine inoperative may be conducted dur~
ing the Aight tests for type certification,
Routine CAR f{ests as prescribed in.
§§ 4b.100 through 4b.,743 will be con-
ducted (in accordance with existing pro-
cedures) to determine performance,.
fiying qualities, power plant characteris-
tics, ete.

(2) The official functional and re-
liability tests will be that portion of the-
tests conducted under the immediate
supervision of the Type Certification
Board * as prescribed in paragraphs (¢)
through (h) of this section to show com-~
pliance with §§ 4h.100 through 4b.743.

(3} Supplementary experience con-
sisting of other flight tests and expe—
tience with an airplane (of the same)
type will be taken into consideration in
establishing the extent of the official por-
tions of the tests, This supplementary
experience may be obtained by the man-
ufacturer, military services, airlines, ete.

(4) Simulated tests consisting of tests
on the ground or in an airplane of (like)
components and equipment under con-
ditions simulating those likely to be ob-
tained in service will also be taken into:
consideration in establishing the extent.
of the official portion of the tests.

(b)Y Functional and reliability tests.
In order to satisfactorily accomplish the-
objectives of § 4b.16 (b) concerning addi-
tional flight tests and the extent thereof,
gﬁet Administrator deems it necessary

at:

(1) A comprehensive and systematic
check be made in Alight of the operation
of sll components to determine whether
they “function properly,” i. e., perform:
their intended function without intro-
ducing safety hazards.

(2) Sufficient testing and supplemen-
tary experience under actual, or 2 com-
bination of sitmulated and actual ex--
perience, be obtained and evaluated to-
give reasonable assurance that the air-
plane is “reliable,” i. e., should continue-
to function properly in service, (In or-

1A Type Certification Board Is set up by
the FAA fleld offices on each new type air—
eraft project.
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der to obtain wider experience, manufac-
turers are encouraged to cooperate with
airlines or other responsible operators in
operating experimental airplanes of the
gsame type under service conditions.)

(3) Appropriate corrective action be
taken when the need therefor is defer-
mined under subparagraphs (1) and (2)
of this paragraph. (The FAA is con-
cerned only to the extent thay the air-

plane can be operated safely under suit--

able inspection snd maintenance proce-
dures, but is not concerned with mainte-
nance costs.)

(e) Test program. The Type Certifi-
cation Board for each project will decide
upon a proposed official test program at
the time of the pre-flight meeting of the
Board {(prior to the routine CAR flight
tests) and coordinate this with the air-
plane mamufaciurer. Al the conclusion
of the routine type tests, the T, C. Board
will meet again to review the experience
gained in those tests, changes made ln
the design, and any additional supple-
mentary experience, and to revise the
proposed test program accordingly. -

(@) Planning and execution of tesi
program. The following points should
e considered:

(1) The test program should be suf-
ficiently well planned to enable its execu-

tion in an efficient manner without:
overlooking important items. It 1s not:
intended that the “paper work™ be over-:

emphasized to the detriment of the prac-
tical results, and it should be reduced
to & minimum for small simple airpianes.
The T, C. Board will review the design
features and equipment with respect to
the general objectives, and prepare a list
showing:

() Components and systems to be
checked in subparagraph (4) of this
paragraph,

(1) A brief description of the opera-
tions to be performed, where these are
not obvipus (referencing any necessm
operating instructions),

(i1) Special checks or likely crltical
conditlons,

(lv) Bstimated flight time required

(2) Allowance may be made for the
functional tests already required by the
routine type fests. Allowance may also
be made for simulated testing of-new
features and equipment; however, the
flight test program should be planned to
determing the adeguacy of the simulated

tests (e, g., to determine whether the
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actual environmental conditions of tem-
perature,’ vibration, etc., are covered
by the simulated tests) when these may
be critical, and to determine whether
the installation and connected systems
are satisfactory. The T. C. Board will
then make a consolidated estimate of the
total Aight time required, allowing for
overlapping, and adjust this in accord-
ance with the “Test time™ outlined in
paragraph (e) of this section.

(3) The program will be arranged to
permit the Flight Test Agent in charge
to become thoroughly familiar with the
fiying qualitles of the airplane, par-
ticularly those not specifically covered
in the routine type tests.

(4) All components of the airplane
should be intensively operated and
studied under all operating condifions
gxpected in service and obtainable within
the time and geographic limitations of
the tests. Intensive operation meansre-
peated operation of components in
various sequences and combinations
likely to oceur in service. Particular at-
tention should be given to potential
sources of crew error, overtaxing of crew
ability and the emergency procedures
that would be required in the event of
malfunction of any component. This
intensive type of testing should he con-
ducted in all cases, but the length of time
for which it is continued will depend
upen the simulated and supplementary
experience available for the particular
type, a8 outlined in “Test time™ in para-
graph (e) of this section.

(5) Cround inspections should be
made at appropriate intervals during the
test program fo determine whether there
are any failures or incipient failures in
any of the components which might be
a hazard to 'safe flight.

. {6) When design changes are made
during the course of the test, or when
the official test airplane differs from
those on which supplementary experi-
ence is obtained, or from modified ver-
sions of the same basic airplane type,
the revised or modified items should be
rechecked in accordance with the above
procedure, but every effort should be

%+ Thils does not imply that fight tests must
be conducted under the most severe outside
alr temnperatures llkely to be encountered in
service, It should normally be possible to
determine the effects of extrermne outside
temperatures on Jocal temperatures by ex-
trapolation or by sultable correction factors.
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made to include such items in the pro-
gram in such a way as to avoid unduly
extending the overall test time. To this
end, the Administrator may accept, in
lieu of additignal flight tests:

(i) Special tests of the original and
revised components in which the condi-
tions causing failure are intensified and

¢i}) Simulated tests of differing
components.

(e)y Test time. It is highly desirable
that functioning and relability test pro-
orams be administered uniformly so that
the program and flicht time for a given
project would be approximately the same
regardless of which T'. C. Board admin-
istered the project. This is difficult to
achieve without establishing fixed arbi-
trary test times which would obviously
he contrary to the intent of § 4b.16 (b).
The following procedure which permits
cousiderable flexibility is, thercfore, es-
tablished for the guidance of T. C.
Boards.

(1) When subplementary experience
is not taken into account and the air-
plane is conventional in regard to com-
plexity and design features, the function-
ing and reliability test programs should
be 160 hours. This time may be reduced
to allow for simulated testing (see para-
graph (d) (2) of this section), and for
supplementary experience (see subpara-
graph (2) of this paragraph). However,
it may be necessary to increase the 150
hours, if difliculties are encountered in
earlier flights, or for radically new de-
sign features or in extreme cases of com-~
plexity. An example of extreme com-
plexity would be an airplane intended for
operation at 40,060 ft. altitude, with
automatic dive recovery flaps, turbos,
variable jet exbaust, two speed cooling
fans, retractable wind screens, automatic
conttrol of engine cooling, turbos, inter-
coolers, jet exhausts, etc, The test pro-
gram for such an airplane might require
as much. as 300 hours if no supplemen-
tary experience were available.

(2) When satisfactory supplementary
experience is available and taken into
account, the following allowances should
be used as g guide and applied with jude-
ment in reducing the official flight test
time., However, in any case, the official
program should provide sufliclent time to
sccomplish the objective of paragraph
(b) (1) of this section in accordance
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with the items listed in paragraph {4}
(3) and (4) of this section.

(1) For intensive experience. 'When
the allowance is based on the total time
of any one airplane in airline ¢rew train-
ing and similar intensive operations, two
hours of such operation may be consid-
ered equivalent to one hour of official
testing.

(31> For miscellaneous experience.
When the allowance is based on the total
time of any one airplane, five hours of
such experience may be considered
equivalent to one hour of official testing.

(Iiiy Reduction for supplemeniary ex-
perience. Whenever a reduction of
official test time is desired on the basis
of supplementary experience, such ex-
perience should be adeguately recorded
and submitted to the T. C. Board as de-
seribed in paragraph () of this seetion.

(f) Reports and records. (1) A log
should he kept of all fiight tests, and ac-
curate and complete records kept of the
inspections made and of all defects, dif-
ficulties, and unusual characteristics and
sources of crew error discovered during
the fests, and of the recommendations
made and action taken. Items for which
design changes may be required will be
reported to the manufacturer and the
appropriate FAA engineering division.

(2) If supplementary experience is to
be taken into account, similar records of
such experience should be kept and sub-
mitted to the T. C. Board, together with a
list of the differences between the air-
plane on which the experience was ob-
tained and the official test alrplane.
When supplementary experience is ob-
tained on a large fleet of airplanes (for
example, military operations) of the
same or a comparable type (see para-
graph (1) (8) of this section), these
records may consist of statistical sum-
maries in lieu of complete records for
each individual airplane,

{3} At the conclusion of the official
tests. a summary report should be pre-
pared hy the T. C, Board and forwarded
to Washington for inclusion in the Type
Inspection Report.

(g) Administration. The FAA Flight
Test Agent in charge will act as coordi-
nator of all flight activities of the T, C.
Board during the offticial program and
the agent or an alternate designated by
him will participate in all flights, He will
collaborate with the manufzcturers
bilots in all these activities, parficularly

o
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in regard to flight plans and procedures,
The manufacturers’ pilot should be in
command of all flights, but FAA pilots
will fly the airplane at least sufficiently to
accomplish item listed in paragraph (d)
(3> of this section.

(1) Other FAA personnel (e.g., repre-
sentatives of other divisions and special-
ists) will participate in the flight tests
when deemed necessary by the T. C.
Board to accomplish the purposes of the
tests.

(2) When supplementary experience
is obtained in airline operations, a FAA
Aviation Safety Agent will be assigned
to foilow the operations, review the op-
erator's records, and supplement these
by reports to the T. C. Board.

(h) Test airplane, To facilitate com-
pletion of the type certification proce-
dure one airplane may be used for the
official functioning and reliability tests
while another airplane (or airplanes) is
used for the routine type tests. In this
case the test time on at least one alr-
plane should be sufficient to accomplish
the objective of paragraph (b) (2) of
this section.

(1) Modifled itypes. The procedure
outlined in paragraph (h) of this section
applies to new type designs. When s
design employs components identical to
those used in previous designs, credit
may he given for the supplementary ex-
perience available for such components.
When a design {s modified (for example,
several versions of the same basic type
with different engines, propellers, ete.),
the modified features and components
should be treated in accordance with
paragraph (d) (6) of this section.
[Supp. 24, 19 F. R. 4447, July 20, 18564, as
amended by Supp. 26, 20 F. R. 8677, Sept.
10, 1855]

§ 4b.16—4 Flight tests (FAA peolicies
which apply to § 4b.16).

The policies outlined in § 4b.402-1(c)
and (1){(3) will apply.

[Supp. 25, 20 PR. 2277, Apr. 8, 18565]
§ 4b.17 Airworthiness, cxperimental,
and production certificates.

(For requirements with regard to these
certificates see Part 1of this subchapter.)
[Amdt. 4b-6, 17 P, R. 1088, Feb. b, 1952]

§ 4b.18 Approval of malerials, parts,
processcs, and appliances.

(a) Materials, parts, processes, and
appliances shall be approved upon & basis
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and in a manner found necessary by the
Administrator to implement the perti-
nent provisions of the regulations in this
subchapter. The Administrator may
adopt and publish such specifications
a5 he finds necessary to administer this
regulation, and shall incorporate therein
such portions of the aviationn industry,
PFederal, and military specifications re-
specting such materials, parts, processes,
and appliances as he flnds appropriate.

Notz: The provisions of this paragraph are
intended to allow approval of materials,
parts, processes, an¢ appliances under the
system of Technical Standard Orders, or in
conjunction with type certification proce-
dures for an airplane, or hy any other form

of approval by the Administrator.

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

[Amdt. 4b-6, 17 F. R. 1088, Feb. 5, 1952]

§ 4b.18-1 Approval of aircraft mate.
rials, parts, processes and appliances
(FAA rules which apply to § 4b.18).

Alrcraft materials, parts, processes and
appliances made the subject of Technical
Standard Orders shall be approved upon
the basis and in the manner prescribed
in Part 514 “Technical Standard Or-
ders—C BSeries—Alrcraft Components”,
of this title.

[Supp. 20, 17 F. R. 10101, Nov, 7, 1952]

§4b.18-2 Applicationof Technical
Standard Orders—OC Series (FAA
policies which apply 1o § 4b.18).

(a) Purpose of Technical Standard
Orders. Technical Standard Orders are
a means by which the Administrator
adopts and publishes the specifications
for which authority is provided in
§ 4b.18(a).

(b)Y Applicability of Technical Stand-
ard Order reguirements. (1) The ap-
plicability of and effective dates for
TsO'd items are set forth in each TSO.

(2) Bach Technical Standard Order
sets forth the conditions under which

f Coples of indivldual TSO's in Part 514 of
this title are avallable upon application to
the Aviation Informatlon Stafl, Federal Avi-
atlon Agency, Department of Commerce
Washington 25, D.C.
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materials, parts, processes and appli-
ances approved by the Administrator
prior to establishment of an applicable
TSO, may continyge to be used in aircraft.

(3) The establishment of Technical
Standard Order for any product does
not preclude the possibility of establish-
ing the acceptability of a simllar prod-
uct as part of an aircraft, engine or pro-
peller, under the type certification or
modification procedures, if there is es-
tablished a level of safety equivalent to
that provided in the Civil Air Regula-
tions as implemented by the appropriate
Technical Standard Order and the prod-
uct is identified as a part of the airplane,
engine or propeller.

(¢) Administration of the Technical
Standard Order (TS0) system. The
principles which apply in administering
the Technical Standard Order system
are as follows:

(1) Technical Standard Orders will
reference performance provisions of ree-
ognized government specifications, or es-
tablished industry specifications which
have been found acceptable by the FAA.
If no satisfactory specification exists, the
orders will include criteria prepared by
the Administrator. In preparing crite-
ria of this type, the Administrator will
give consideration to recommendations
made by the industry.

(2) Minimum performance require-
ments established by the Federal Avi-
ation Agency and published in Technical
Standard Orders will serve as & means
by which materiais, parts, processes, and
appliances intended for use in certif-
lcated aircraft will be accepted.

(3) TSO's set forth the minimmum re-
quirements for safety., Every effort will
be made by the FAA to keep the require-
ments at the minimum levels of safety,
and TSO's will not be used to set forth
“desirable” standards.

(4) It will be the responsibility of the
person submitting a statement of con-
formance to the FAA, certifylng that his
product meets the requirements of the
TSO, to conduct the necessary tests
demonstrating compliance therewith.
This person will be held responsible for
maintaining quality control adequate to
assure that products which he guaran-
tees to meet the requirementis of a TSO
do, in fact, meet these standards. 'The
FAA will not formally approve such
products as meeting the requirements of
TSO’s nor exercise direct inspection con-
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trol over them, The statement of cone«
formance with the provisions of a Tech-
nical Standard Order normally will be
accepted by the FAA as sufficlent indica-
tion that the applicable requirements
have been fulfilled. Any TSO'd item
which is modified must continue to com-
ply with the requirements of the TS0,
and the person authorizing the modifica-
tion will be responsible for such com-
pliance.

(d) Numbering of Technical Standgrd
Orders. Each Technical Standard Order
will be assigned a designation consisting
of the letters “TSO0,” a series code letter
“C”, Indicating aircraft materials, parts,
processes or appliances and a serial num-
ber to be asslgned in sequence for each
of the TSO’s issued in the “C” series,
€. g, TSO-C-1, “Smoke Defectors.” Re-
visions are indicated by the addition of
letters a, b, ¢, ete., after the number,
[Supp. 20, 17 F'. R. 10101, Nov. 7, 1952]

§ 4b.18-3 Manufacturer (FAA interpre-
tation which applies to § 4b.18(b)).

(a) Por the purpose of accepting a
statement of conformance for a Techni-
cal Standard Order product, the word
“manufacturer” is interpreted to mean a
person who fabricates, or both fabricates
and assembles, a product by cutting,
drilling, bolting, riveting, gluing, solder-
ing, sewing, or other fabrication and as-
sembly technigques,

(b} A person is not regarded as the
manufacturer solely by his engaging in
the following activities:

(1) Distributing a completed product
fabricated or fabricated and assembled
by another person.

(2> Cleaning and reassembling prod-
ucts, repairing products, or replacing.
components or parts in products.
[Supp. 41, 23 F. R. 10325, Dec. 25, 1958}

§ 4b.18—4  Approval of products under
the type certificate or modification:
procedures (FAA policies which ap~
ply to § 4b.18(b)).

A material, part, process, or appliance
(hereinaffer called “product”) may be
approved as a part of the airplane type
design under a type certificate or a
supplemental type certificate in accord-
ance with the procedures provided in this
section.

ExpLANATORY NOTE: Products previously
approved by the FAA by means of letters
of approval, Repailr and Alteration Form
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ACA-337, .or lsting on FAA Product:and.
Process Specifications will ‘continue :to: be:
eligible for installation in: alrcraft unless t.he
eligibility is restricted by applicable regula-
tions or airworthiness directives issued under
§ 124 0f this subchapter. .. .

“‘ta) Policies controllzng where there is'
an applicable Techiical Stendard Order.,
If ‘a Technical Standard Ordgr ¢overing
the product is in effect, the applicant for,
approval should submit type design, data,
showing that the product, meets the per-
formance. standards of "the’ Technical
Standard Order,’ Deviations’ from such,
performance standards may "He. allowed
to the extent that the applicant for the.
type certificate or the supplemental type,
-certificate substantiates that certainpro-
visions of the Technical Standard Order,
are not required for tiael produ&t -85 in-,.
stalled in'the airplane. = )

by ‘Policies controlling in the absence
of "an. a'pplzcable Standard Techmcal
Order.~ Where no TSO’ covermg ‘the'
product 'exists,  the applicant :forj ap-
proval ‘should submit type design: data.
showing compliance with all the re-
quirements. of this part. which are ap-.
plicable to the product. . Any deviation
from standards prescribed In this part.
may be'aliowed only in accordance wsth
§ 4b.,10. .

{c). Methods of zdentafymg products
approved under this section. (1) Prod-- .
ucts approved as a part of the airplane’
type design . under =a: type certificate
should be identified by an airplane part
number on the approved ' drawmg list. -

(2). Products approved 288, pa.rt of the’
airplane type design under. 'a supple-;
mental type certificate should be identi-
fied by a parf or dra.wmg number on such
certificate. ,

- (3) Each TSO- product tha.t is ap-
proved as a part of the airplane should
have the TSO identification removed and
be identified as set forth in subparagraph

(1) or (2) of this paragraph wmchever' i

is applicable. .. - ¢ - ey
[Supp. 41, 23 F. R. 10325, Dec 25 1958}

§ 4b.19 ~ Chnngesmtype deslgn I

(For requirements ‘with regard to
changes in type design and the des1gna-
tion - of "applicable regulations therefor.
see §4b.11l (d} and (e), and Part 1. of
this subchapter.) - .
[Amdt 4p-1, 19 F. R, 2260, Apr. 20, 19541
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B ““"_Subpori B—Flight

::5. - GENERAL
§ 4!1 100 *Proof of compliance.

wrig’

Ay Compllance with the requirements
prescnbed in this subpart shall be estab-
11,shed by flight or other tests conducted
upon an e.:rpla.ne of the type for which a
cemﬁcate of airworthiness is sought or
byccalculatmns based on such tests, pro-
vided’ that the results obtained by calcu-
lations’ are equlvalent in accuracy to the
ljesuits ‘of. direct- festing. -

(D) Compliance w1t,h each rcqulre-
meut shall be established at all appropri-
ate combinations of airplane weight and
center:-ofy gravity position within the
range of - Iaadmg conditions for which
certlﬁcation 1:d8- s0ught by Systematic
investigationof:all these combinations,
except where compliance can be infcrred
reasonably -, from-.-those combinations
which are investlgated

.(c),.The ‘controllability, stability, trim,
a.ndr stallmg characteristics of the air-
plane shall be established at all altitudes

‘up to.the- max:mum ent,xclpated operat-

mg altltude.! Vo

.+4d), The, apphcam snau provide g
pe.r,sonw holdmg an -appropriate pilot
certificate. to.make the flight tests, but
a designated representative of the Ad-
mlnl.:trator shall pilot the airplane when
it'is*found necessaty for the determina-
tion’of ‘compliance with the alrworthi-
ness reqmrements

gy’ Ofﬂmal type tests shall he discon-
t;inued until’ corrective measures have
been taken by the applicant when ejther;

(1) The applican{'s test pilot is un-
able ,or, unw:lhng to conduct any of the
required, flight- tests, or
~42)1 Ita is. found . that requirements
which have not been met are so substan-
tial' as . to render additional test data
meaningless or are of such a nature as to
make further- testing unduly hazardous.

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

. The. applicant shall submit to the
Admlnistra.tors representative a report
covering all computations and tests re-
quire_d in connection with calibration of
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instruments used for test purposes and
correction of test resulis to standard at-
mospheric conditions. The Administra-
tor’s representative shall conduct any
flight tests which he finds necessary to
check the callbra,tmn and correction
report.

§ 45.100-1 Procedurc for demonstrat-
ing compliance with the flizht re-
quirements (FAA policies which ap-
ply 10 § 4b.100(a))."

(a) Responsibility, The burden of
showing or implementing compliance
with the requirements for an airworthi-
ness or g type certificate rests with the
applicant. The appiicant should at his
own expense and risk, conduct such offi-
cial flight tests as determined by the
PAA to demonstrate compliance with
the minimum requirements. During the
type inspection the applicant should
make available the airplane for that pur~
pose as well as all of the personnel and
equipment necessary to obtain the re-
quired data.

(b} Tolerances permitted for Right
tests—(1) General, The tolerances In
(b) (2 of this section are the allowabhle
deviation from specified flight condi-
tions for a particular test. They are not
allowable tolerances on specific require-
ments, nor‘are they to he gonsidered as
allowable inaccuracy of measurement or
of the method of determination. As an
example, when demonstrating stability
with ~pecified tritm speed of 1.4 V., the

§ 4b.100-1

trim speed may be 1.4 Ve, =3 mph or 3
percent; however, no positive tolerance
is permitted when demonstrating the
minimum prescubed tr1m speed of 1.4
Va,.

(1) Where the variation in the param-
eter on which a tolerance is allowed will
have an appreciable effect on the test,
the resulis should be corrected te the
standard value of the parameter; other-
wise, no correction is necessary. The
applicant may adhere to closer tolerances
if he so desires.

(iiy The following list indicates the
cases in which correction for tolerances
should be made:

V‘Test ’ Weight | C. G. sp‘t‘:d Power | Wind

ALr] speed mlibra _
5tall sponds. X — — — -
4Al] elimbs. X — - X -
Landings.. | X — X | = X
Take-of ceesaaas X — X X X
Accelerate. ... X — X X X
Decelerado. - pommnen X - X - X
Stablllty and con
Mgt sontror

apeed . _icocvmmnan — — ~— X —_

(2) Individual tolerances. The fol-

lowing are general tolerances from speci-
fied values permitted during FAA test-
ing. These tolerances apply unless, for
a particular test, other tolerances are set
forth in the testing procedure. These
tolerances are plus or minus variations
unless otherwise noted in the particula.r
test:

Item:

Wind (take-off and landing tests) .

" Tolerance

+5 percent —10 percent,

+ b percent, —1 percent.

7 percent total travel.’

3 m. p. h. or +3 percent whichever 1§ greater,

& percent.

Asg low as posaible but not to exceed approximately
12 percent V, or 12 m. p, h., whichever 13 lower,
along the runway—-measured at a height of 6

feet above.the runway surface,

(¢c) Type Inspection Report. (1) All
information and data obtained as a re-
sult of the type inspection investigation
and tests should be reported in Form
ACA 283-4b, Type Inspection Report.

(2) Upon completion of the type in-
spection, the applicant should prepare

the information necessary to show com-
pliance with the requirements. This ma-
terial together with the Airplane Flight
Manual required by '§ 4b.740 should be
completed as promptly as possible and
forwarded to the FAA.

[Supp. 24, 19 P, R. 4448, July 20, 1954]
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§ 4b.100-2 Selection of weight, alti-
tudes, speeds and wing Hap posi-
.tions (FAA policies which apply 10
§ 4b,100(h)).

Before starting official flight tests,
certain data should be obtained by the
applicant in order that the options pre-
scribed In paragraphs (a) through (e)
of this section can be executed,

(8) The selection of the range of
weight and altitude to be covered by the
flight testing required for certification.
This selection should be based upon the
extent to which the applicant for cer-
tification is concerned with the operat-
ing limitations which will be imposed
upon the alrplane. If the applicant is
not concerned with this point, he may
elect to conduct only the flight tests re-
guired to demonstrate compliance with
the minimum performance requirements
contained In § 4b.110 together with those
quired to demonstrate compliance with
the flying qualities and other require-
ments specified in §§ 4b.130 through 4b.-
190, If it Is practicable to limit the
operation of the airplane by a scheduled
air carrier to sea level alrports contain-
ing runways of ample length and to
terrain altitude not in excess of 4,000
feet, this procedure appears satisfactory.
It should be noted that this case could
apply to & seaplane in scheduled opera-.
tion, If the applicant wishes to provide
for the greatest possible flexibility in the
matter of compliance with the operating
limitations contained in § 40.70 of this
subchapter, considerably more perform-
ance tests will be necessary. It may be
entirely practicable, for example, for
operation over routes involving appreci-
able differences In the altitude of air-
ports, to take advantage of the improve-
ment in performance which s possible
by means of reducing the welght at.
which the airplane is operated. It may
also be desirable to alter the various
flap settings in order to improve the
climbing performance at a given weight.:
In cases such as these, it will be neces-
sary to determine by flight testing and
calculation, the effect of weight, altitude,
and flap setting, throughout the range
of each for which it is desired to provide,
upon the take-ofl, landing, and climbing
performance and to inelude this infor-
mation in the FAA Approved Alrplane
Tlight Manual, This selection will bhe
left to the applicant since, even though
he may find it dificult to anticipate the
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uses to which the alrplane may subse-
quently be put, he is nevertheless in
better position to forecast this than any-
one else.

(b) The selection of the weight range
to be covered by the terms of the certifi-
cation. This selection iIs closely related
to paragraph (a) of this sectlon and
should be hased upon essentially the
same considerations, The simplest pos-
sible selection of welghts is a single max-
imum weight to be used both for take-off
and landing and as a basis for the oper-
ating limitations. The next simplest
choice would appear to be a maximum
take-off weight and a maximum landing
weight differing from take-off weight.
This choice requires the installation of
fuel jettisoning equipment (when the
take-off weight exceeds the landing
weight by more than 5 percent) of
sufficient capacity to reduce the weight
of the airplane from the maximum take-
off weight to the maximum landing
weight in compliance with § 4b.437. The
operating limitations may then be based
upon the assumption that these two
welghts exist throughout each S8ight.
The most flexible possible arrangement
in the matter of weights is provided by
selecting o range of weights for take-off
and a range for landing, and determin-
ing the performance as functions of these
welghts so that, in showing compliance
with the operating limitations, any
weight within these ranges may be se-
lected to fit the requirements of a par-
ticular route. This selection should be
left with the applicant.

{c) The selection of the range of alti-
tude 1o be covered by the terms of the
certification, This selection is also
closely related to paragraph (a) of this
section and is analogous in its nature to
paragraph (b) of this section. The sim-
plest possible selection is that indicated
by the minimum performance require-
ments contained in § 4b.110, namely, sea
level for the purposes of the determina~
tion of the take-off and landing dis-
tances and certain of the rates of climb
at 5,000 feet for the purpose of deter-
mining the en roufe rates of climb. The
selection providing the greatest possible
flexibility is the ane in which these items
of performance are determined for a
range of altitude great enough to cover
all anticipated routes over which the
airplane may be operated.

{d) The selection of the wing flap
positions desired for certification. Pol-
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cies outlined in § 40.111-1 will apply to
this selection.

(e) The selection of the critical speed*
to be used in the determination of lhe
take-off distance. Policles outlined in
§ 4b.113-2 will apply to this-selection.
[Supp. 24, 19 F. R. 4449, July 20, 1964]

§ 45.100-3 Flying qualities (FAA poli-
cics which apply to § 4b.100(c)).

(a) It should be possible to operate the
airplane safely at all anticipated alti-
tudes without requiring exceptional at-
tention and skill by the pilot or appro-
priate crew members.

(b) 1If there s less than two mph dif-
ference in the forward and rearward
C. G. stalling speeds, all flying qualities
may be based upon the forward C. G.
stalling speeds. OQtherwise, the stalling
speed appropriate to the C. G. position
should be used.

(¢c) If there is reason to believe that
any of the flying qualities would be af-
fected by altitude, they should be investi-
gated for the most adverse altitude con-
dition expected in normal operation.
[Supp. 24, 18 F. R. 4448, July 20, 1064]

§ 4b. 101 Weight limitations.

The maximum and minimum weights
at which the airplane will be suitable for
operatien shall be established as follows;

(a2) Maximum weights shall not ex-
ceed any of the following:

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

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

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

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

{¢) Minimum weights shall not be less
than any of the following:

(1> The minimum weight selected by
the applicant;

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

‘The practical effect of the selection of
this speed 1s that it permits the applicant
to deflne 1n the type certificate the limits of
airplane weight and alrport altitude within
which the alrplane may be operated by a
scheduled atr carrler in compliance with Part
40 of this subchapter.

§ 4b.104

(3) The minimum weight at which
compliance with all of the applicable
flight requirements has been demon-
strated.

§ 4b.102 Center of gravity limitations.

Center of gravity lmils shall be
established as the most forward position
permissible and the most aft position
permissible for each practicably separa-
ble operating condition in accordance
with § 4b.101 <b). Limits of the center
of gravity range shall not exceed any of
the following:

(a) The extremes selected by the ap-
plicant;

(h) The extremes for which the strue-
ture has been proven,

(@) The extremes at which compli-
ance with all of the spplicable flight re-
quirements has been demonstrated.

[15 F. R. 3543, June 8, 1950, as amended by
Amdt. 4b-6, 17 F. R. 1088, Feb, 5, 1952}

§ 4b,103 Additional
weight distribution.

If a weight and center of gravity ¢com-
bination is permissible only within cer-
tain load distribution limits (e.g., span-
wise) which could be exceeded inad-
vertently, such limits shall be estab-
lished together with the corresponding
weight and center of gravity combina-
tions, and shall not exceed any of the
following:

(a) ‘The limits selected by the appli-
cant;

(b) The limits for which the structure
has been proven;

(¢) The limits for which compliance
with all the applicable flight require-
ments has been demonstrated,

§ 4b.104 Empty weight.

{d) The empty weight and the cor-
responding center of gravity position
shall be determined by welghing the alr-
plane. This weight shall exclude the
weight of the crew and payload, but
shall include the weight of all fixed bal-
last, unusable fuel supply (see § 4b.416),
undrainable oil, and total quantity of
hydraulic fluid.

(b) The condition of the alrplane at
the time of weighing shall be one which
can he easily repeated and easily de-
fined, particularly as regards the con-
tents of the fuel and oil tanks and the
items of egquipment instailed.

[15 F. R. 3543, June B, 1950, as amended by
Amdt, 4b-3, 21 F. R, 990, Feb. 11, 1856}

Iimitations on
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§ 4b.105 Use of ballast. L e

It shall be acceptable to use removable
ballast to enable the airplane to comply
witly the flight requirements.: (See
§§ 40738 and 4b.741(c).). .

§ 4b.105-1 Use of baliast durmg ﬂlght
tests {FAA policies whxch apply 1o
§ 4b.105).

Ballast should bhe. ca.rried durmg
the flight tests whenever it is neces-
sary to simulate pay load. Considera-
tion should be given to the wvertical as
well as horizontal location of the ballast
in cases where it may have an appre-
ciable efiect on the performance or flying
qualities of the airplane. -The strength
of the supporting structures should:he
adequate to preclude their failure as a
result of the flleht loads that m.a.y he
imposed during the tests, :

{Supp. 24 19 F. R. 4448, July 20, 1954}

PERFOR MANCE

Orosa REF¥RENGE: For Speclal Civil ‘Alr
Regulations applicable to' turbine-powered
transport category airplanes of current de-
sign, in lleu of the requirements contained
in §§ 4b.110 through 4b.125, see SR—422, SR~

422A, and SR-422B, supra.
§4b.110  General. * . S
(a) With respect to all éirplanes type

AL

certificated on or after February 12, 1951, _

the performance prescribed in -this'sub-
part shall be determined, and compltance
shall be shown, for standard atmospheric
conditions and still air, except that the
performance as affected by engine power,
instead of being based on dry air, shall be
based on 80 percent relative humidity.
(b) Each set of performance data re-
quired for a particular flight condition
shall be determined with the powerplant
accessories absorbing the normal amount
of power appropriate to that ﬂlght con-
dition. . (See also §.4b.117.)5. o,
[Amdt. 4b-3, 16 F. R.' 814, Jan. 12 1951 ‘a8
gmlegns%e]d by Amdt 4b—6 17 F R 1089 Feb.

F2A

§ 4h. %%‘?\ Al E:igme pciwer : correcuons

policies wm.h . pl ta

§ 4h.110). ‘ - P

(a) Engine . power correctzons fbr

vapor pressure. The following standard

VADOr pressures, specific humidities, and

densities versus sltitude have been es-

tgblished for the purpose of correcting

airplane performance date in accordance
with § 4b.1160.

Title 14—Aeronautics and Space

Bpecifle .
+ 1, Altitude |  Vapor bumidity Density

R pressura w ratio

v (Ft) Ce (Ib. moisture| g=. P2 ___

oL | (Iu. Hg.) | perlb, dry 0023760

air)

"0 U 403 0. 00849 0. 09508
- -1, 000 L3354 00773 JORGT2
2,000 - 2311 L 00703 . 938085
‘3,000 .y . D33 R84
+. 4,000 238 L0578 . 88514
&, 000 irg L0082 . 85610
- 6,000 7 L1805 L0472 . 83361
17, 000 L. 1566 © L0425 . BO8TC
. .8, 000 L1356 00382 L 78434
9, 000 JA172 . 00343 76053
10, 906 L1010 . 00307 .73722
215,000 . | . L0463 .001710 . 62868
20,000 . 01978 . Q008SG . 53263
+. 25,000 - Q078 . 000436 . 44805

I
VUADY . Engine power corrections for cyl-
inder head lemperalures. Official flight
tests should be discontinued whenever
engine limitations are exceeded. This
procedure automatically .makes correc-
tions of this type unnecessary.

~{¢) Engine power corrections for fuel
flow. "Official flight tests should not be
condueted when the metering character-
istics of ‘the carburetor are cutside the
range .of acceptable tolerances. This
procedure’ automatically makes correc.
tions. for fuel-air mixture ratio in per-
formance evaluation unnecessary.
[Supp.:23, 19 IR, 1817, Apr. 2, 1954, as

B amended by Supp 39, 23 F.R. 7482, Sept. 26,

1858]: wilw.o;

§ 41) 110—2 ‘Engine power calibration
*(FAA " policies which apply o
§4b. 110).

The performance of an airplane estah-
lished rin .accordance with the require-
ments of §§ 4b.110 through 4b.125 and
shaown in the performance section of the
Airplane Flight Manual should be re-
producible by -any alrplane of a similar
model having engines that deliver no
more than 100 percent certificated rated
power, ..This means that the power used
to drive all accessories, other than those
necessary to the functioning of the en-
gine, should be deducted from the cer-
tificated rated or installed engine power,
whichever is'less. To assist in meeting
these objectives, the engine power of all
new type airplanes as defined by § 4b.11
(&) should be calibrated in accordance
with paragraphs (a.) through (¢) of this
section. - -

(a) Correctzons fo the calibrated
power - for “engines producing power
above the certificated ratings. (1) ‘The
applicant should provide engine power
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ouiput data obtained from dynamometer
tests, or the eguivalent thereef for all
engines that are installed in the airplane
which will be used in the power cali~
bration flicht tests. The data shouldsbe
sufficiently complete to allow a direct
comparison with the approved certifi-
cated ratings of the engines.

(2) If the dynamometer calibration
data for any engine selected for the in-
flight power calibration in accordance
with the provisions of paragraph (b) of
this section indicate that the power
(based on standard atmospheric condi-
tions for the engine) is higher than the
certificated rating for.the engine model,
the calibrated power curve established
as a result of flight tests in paragraphs
(b) and {¢) - of this section shouid be
corrected by applying the -Ioliowing
power reduction: 100 percent ‘of the
power increment ketween the dynamom-
eter calibration and the certificated
engine rating at sea level, and 47 per-
cent of the sea level power increment
applied at an altitude of 20,000 feet with
a lineal variation between these two
points throughout the operating altitude
range of the airplane, If the calibrated
power curve established as a result of
the flight tests represents an average
power for more than one engine, it
should be corrected by applying a power
reduction equivalent to the average
power difference between the dynamom-
eter and the rated power for all en-
gines used in the flight calibration tests.
The application of other correction
methods and values that will adjust the
nower data on the basis of the certifi-
cated rating of the engine throughout
the operating altitude range of the air-
plane are acceptable if they can be
substantiated,

(h) Selection of engines for power
calibration in flight, With the exception
of the eritical inoperaiive engine, the
numper of engines which will be used
25 a basis for power calibration is left
to the option of the applicant. How-
ever, the procedure specified in this par-
agraph should ke followed to determine
which engine(s) should be selected for
establishing the basic calibrated power
curve. .

(1} 'The installed power of all engines
should bhe ecompared in flight by means
of calibrated torguemefers or other
equivalent methods. If a calibrated
power curve is to be established on the
basis that all engine driven accessories
will be in operation during flight, the

§ 4b.110-2

comparison should be made under full
accessory load conditions. If a separate
calibrated power curve is to be estab-
lished for application to those test con-
figurations where certain accessories will
not be in operation, the power of all en-
gines may be compared when these ac-
cessories are in the appropriate idling
or off position. In this cass it will be
necessary to provide data, indicating ac-
cessory load requirements for those flight
configpurations and the particular en-
gine(s) from which the power is ob-
tained,

(2) For two-engine aircrafy it is only
necessary to calibrate the engine which
produces the lesser power determined by
comparing the results of the torquemeter
indications in accordance with subpara-
graph (1) of this paragraph for the most
critical accessory load condition and tak-
ing into consideration the appropriate
power reduction when the engine dyna-
mometer test output is ‘above the rated
power for the engine. All performance
data scheduled In the Airplane Flight
Manual should be based on the calibrated
power curve established for this engine,
If the applicant desires to calibrate the
power ¢f both engines, only the all en-
gine operating performance data should
be based an a curve representing the av-
erage power for the two engines.

(3) When the applicant desires fo
calibrate the power of one engine for air-
craft having more than two engines, the
engine selected should be that which de-
livers the lowest power, defermined by
cornparing the results similarly as in the
case of the two-engine aircraft in sub-
paragraph (2} of this paragraph. Al
performance data scheduled in the Air-
plane Plight Manual should be hased on
the calibrated power curve established

for this engine. If the applicant desires

to! calibrate the power of two engines,
the calibrated power curve should be
based on values representing an average
of the two engines delivering the lowesd
power,

(4) The procedure in subparagraph
(3) of this paragraph should be followed
if the applicant desires to calibrate the
power of more than two engines, how-
ever, the Airplane Flight Manual per-
formance data should be based upon an
average calibrated power curve which
has been derived from not more than the
actual number of engines in operation
correspontding to the test configuration
for which performance is established.
This procedure is not necessary, for ex-
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ample, In the case where the average
power curve for two and three engines
is substantially equal. However, the
third engine may be calibrated to obtain
additional data which will permit & more
accurate fairing of the calibrated power
curve,

(5) I the results of the flight tests
indicate that the power of any engine
selected In accordance with the provi-
sions of this paragraph exceeds rated
power after the application of the dyna«-
mometer correction specified in para-
graph (a) of this section, the calibrated
power curve for application to perform-
ance testing should be based upon not
more than certificated rated power of the
engine with the power to drive the ac-
cessories deducted.

(¢) Flight test procedure for calibrat-
ing engine power. The engine calibra-
tion flight tests should be conducted In
accordance with the provisions specified
in this paragraph.

(1) The critical altitudes of the en-
gine should be established for takeofr
power and maximum continuous power
providing these critical altitudes le be-
tow the highest operating altitude desired
for certificatlon. Critical altitudes need
not be determined above the maximum
operating altitude of the airplane.

(2) For engine Iinstallations specifi-
cally designed to indicate power by.
means of torquemeters, the engine power
calibration tests as well as all perform-
ance tests which are affected by power
should be obtained with calibrated
torquemeters.

(3) All engine adjustments such as
lgnition timing, valve clearances, air-
fuel ratios, fuel flow rates, antidetonant
injection flow rates, etc., should be main-
tained within approved lmits for the
engine. If any permanen$ changes are
made to the engine or powerplant instal-
lation during the type certification tests,
and such changes result in an engine
power output less than that established
in the calibrated power data, then all
performance data should he corrected
to this lower power.

(4) The engine power calibration
tests should be conducted in an atmos-
phere which is free of any visible
moisture.

(6) The engine power calibration tests
should be conducted in the configurations
that follow:

(1) Takeoff power,

Welght—maximum takeofl.
C. G. position—optlonal.
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Wing flaps—takeoff position.

Landing gear—retracted.

Operating engine(s)—takeoft r. p. m. and
manifold pressure or full throttle, mixture
setting at normal position for takeoff
power, carburetor alr heat control at cold
and cowl flaps In takeoff positlon (see
§ 4b.118-1 (d) (1}).

Critical inoperative engine—throttle closed
on highest powered engine, propeller wind-
mlilling In takecfl pitch (may be feathered
if automatic feathering device i installed),
mixture setting at idle cut-off and cowl
flaps in takeofl position (cee §4b.118-1
@ ().

(1) Mazimum continuous power.

Welght—maximum takeoff,

C. G. positlon—optional.

Wing flaps—en route posltion.

Landing gear—retracted.

Operating engine(s)-—maximum continuous
r. p. m. and manifold pressure or full
throttie, mixture setting at normal posi-
tion, carburetor air heat control at cold

and cowl flaps at FAA hot day cooling
position.

Critical inoperative engine—throttle closed
on highest powered engine, propeller
feathered and cowl faps in minimum drag
position,

{6y Test procedure and required data:
The engine power calipration tests
should he conducted in a climbing atti-
tude at the takeofl safety speed, Vi, with
the use of takeofl power and at the en
route climb speed with the use of maxi-
mum continuous power. The climhs
should be started at the lowest practica=
ble altitude and cover the altifude range
desired for certification. During these
tests the engine(s) should be operated
within the approved limits for r. p. m.,
manifold pressures, temperatures, ete.
The following data should be recorded
at reasonahle time intervals for each
power condition:

Pressure altitude.

Ambient air temperature.

Humlidity.

Indicated alrspeed,

Engine(s), r. p. m. and manifold pressure.
Torque pressure.

Cylinder head temperatures,

Carburetor alr temperature,

Puel flow rate.

Antidetonant injection flow rate.

In addition, a record should be made of
the following items:

Fuel grade.

Wing fap position.

Landing gear posttion.

Cowl fap position.

Mixture setting.

Blower setting.

Accessory power loads and distribution.
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(d) Engine power checks. A suitable
means should be established by which
engine power may be compared after
overhauls with the original calibrated
power data obtained as a result of the
type certification tests,

[Supp. 81, 21 FR. B417, Nov. 8, 19566)

§ 4b.11Y Wing flap positions.

(&) The wing flap positions denoted
respectively as the take-off, en route, ap-
proach, and landing positions shall be
selected by the applicant. (See also
§ 4b,323.) .

(b) 1t shall be acceptable to make the
flap positions variable with weight and
altitude.

§ 4b.111-1 Selection of the wing flap
positions (FAA policies which apply
to § 4b.111).

() In the selection of the wing
flap positions desired for certification,
the flap position indicator should show
flap up, take-off, en route, approach,
and landing positions. Various items of
performance are required to be deter-
mined at each of these flap positions,
Section 4b.120(4) requires that the stall-
ing speed with the flap In the *“ap-
proach” position should not exceed 110
percent of the stalling speed with the
flap in the “landing” position. No plans
for filght testing should be made until
these positions are selected unless the
applicant wishes to investigate systemat-
ically the effect of flap positions upon
each or several of the items of perform-
ance which should be determined at the
nominal position to be selected,

() The selection of multiple sets of
wing flap positions is permitted In order
to obtain optimum performence at varl-
ous sairports, However, It is recom-
mended that the approval of multiple
flap position settings for any one nirplane
be limited to two or at the most three.*

(e¢) A reasonahbie number of take-off
flap settings In excess of three may be

*'The reason for recammending a limited
number of flap settings is due to the increas-
ing complexity of T-category operation with
the increasing number of varlables such as
power ratings, take-off flap settings and as-
soclated climb speeds, temperature accounta-
bility, etc, which are contalned in the Alre
plane Flight Manual. Each additional met
of fiap positlons approved increases the com-
plexity with whilch the performance lnfor-
mation In the Alrplane Flight Manyal can be
evaluated to provide the proper level of
safety, particularly in the teke-off flight
stage.

§ 46112

approved for operastion under Civili Alr
Regulations, Parts 40, 41, 42, and 43 of
this chapter if a dispatch procedure ia
established to provide pertinent oper-
ating limitations for the particular take-
off involved.

{Supp. 24, 18 F. R. 4440, July 20, 1854}

§ 4b.112 Stalling speeds.

(a&) The speed, V., shall denote the
calibrated stalling speed, or the mini-
mum steady flight speed at which the air-
plane is controliable, In miles per hour,
with:

(1) Engines idling, throttles closed (or
not more than sufficient power for zero
thrust at a speed not greater than 110
percent of the stalling speed);

(2) Propeller piich controls In the
position normally used for take-off;

(3) Landing gear extended;

(4) Wing flaps in the landing posi-
tion;

(56) Cowl flaps closed;

{6) Center of gravity in the most un-
favorable position within the allowable
landing range:

(1) The welght of the airplane equal
to the weight in connection with which
Vs, is being used as a factor to determine
& required performance.

(b) The speed, V., shall denote the
calibrated stalling speed, or the minimum
steady fiight speed at which the airplane
is controllable, in miles per hour, with:

(1) Engines idling, throttles closed (or
not more than sufficilent power for zero
thrust at a speed not greater than 110
percent of the stalling speed);

(2) Propeller pitch controls in the
position normally used for take-off, the
airplane in all other respects (flaps,
landing gear, etc.) in the particular con-
dition existing in the particular test {n
connection with which V,, is being used;

(3) The welght of the alrplane egual
to the welght in connection with which
Vs, is being used as a factor to deter-
mine a required performance,

(¢) The stall speeds defined in this
section shall be the minimum speeds ob-
tained in flight tests conducted iIn
accordance with the procedure of sub-
paragraphs (1) and (2} of this para-
graph.

(1) From a speed sufficiently above the
stalling speed to assure steady condi-
tions, the elevator control shall be applied
at 8 rate such that the airplane speed
reduction does not exceed one mile per
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hour per second. This maneuver shall be
performed with the airplane trimmed at
g speed of 14V.,, except that airplanes
utilizing adjustable stabilizers may he
trimmed at a speed selected by .the ap-
plicant but not less than 1.2Vs, nor
greater than 1.4Vs,.

i2) During the test prescribed in sub-
paragraph (1) of this parsgraph, the
fligcht characteristics provisions . of
§ 4b.160 shall be complied with.
[156 F. R. 3543, June 8, 1950; 15 F. K. 4171,
June 20, 1950, as amended by Amdt. 4b-3,
21 F.R. 990, Feb. 11, 1956; Amdt. 4b—11, 24
FR. 7068, Sept. 1, 1959} . = . .

§4b.112-1 Procedure for determining
stalling speeds (FAA policies ‘'which
apply to § 4b.112(c)). - . B

(a) Sinece all performance require-
ments are based upon some function of
the stalling specds., accurate measuring
methods and careful piloting technique
should he employed during the tests re-
quired for determination of these speeds.
The essential items to bhe considered
when conducting tests to determine the
stalling speeds are as follows:

(1) The rirspeed system should have
the same characteristics as outlined in
§4b.611-1(a)(2), Preferably, an in-
dependent test airspeed gystem should
e emploved in measuring the stalling

speeds such as a shielded or swivel

impact pressure sensing head used in
conjunction with a trailing static bomb.
The airspeed system lag should be a
minimum with the impact and statie
systems dynamically balanced to mini-
mize the error assoclated with changing
ambient pressure. With the above de-
scribed airspeed system, the applicant
may elect to use the minimum airspeed
obtained during the maneuver, or may
determine and apply the lag correction
associated with changing airspeed (de-
celeration) to the minimum values ob-
talned above. If the latter option is
elected, the applicant should determine
the correct lag factors to be applied
under varving 4V /di conditions. ' If the
airspeed system is not dynamically bal-
anced, adeguate corrections should be
made.

(2) A satisfactory method of deter-
mining the correct lag associzted with
changing airspeed to be applied for bal-
anced systems only in subparagraph (1)
of this paragraph is to simulate the air-
speed variations associated with stall
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tests, utilizing the airspeed system in-
stalled in the aircraft. For this purpose
an additional airspeed instrument hav-
ing a known calibration should be in-
serted in the airspeed system adjacent
to the pressure source, and a velocity-
time history of instantaneous values for
{rue and lagging total pressures be ob-
tained by photo-recorder. Ii is necessary
that a steady deceleration rate appro-
priate to that used during actual flight
tests be maintained sufficiently long to
allow the system lag to stabilize. The
simulated velocity-time history should
be appropriafely corrected to the condi-

{ions existing in the aectual stzll flight
tests,

.- (3) If the stalling speed tests are to
be.conducted with the propeilers deliver-
ing zero thrust. some dependable method
such as a propeller slipstream rake by
means of which zero thrust condition can
be ascertained should be available in
flight. The general practice of estab-
lishing zerc thrust r. p. m, by calcula-
tion is also acceptable. For the turbo-
propeller and turbo-jet powered aircraft
of conventional design, the stall speed
can be determired with flight idle power,
i lieu of zero thrust, if it can be shown
that this power does not materially affect
the stall speed. If the stall speed is ma-
terially affected by the above power,
corrections should be made to zero thrusi
conditions. - Analytical corrections will
be acceptable if satisfaclory accounting
is made. for the effects of propeller efi-
ciency, slipstream, altitude, and other
pertinent variables. The stall speed
should be determined below an altitude
of 10,000 feet, where practicable, to mini-
mize the altifude effect on flight idle
power.

- {4} An accurate method for deter-
mining the fuel load should be estab-
lished for the purpose of ascertaining
the alrplane’s gross weight and ec. g.
rosition at the time of each slall,

(5) Test instrumentation should con-
sist of the usual sensitive indicators,
especially sensitive tachometers, in order
to be able to maintain r. p. m. which
results In zero thrust. The time history
during the stall should ke recorded
photographically, and should include
those data indicated in paragraph (e)
(4) of this section.

(b} The test methods required in the
options that follow (see also figure 1)
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are for the purpose of determining ac-
curately the stalling speed used to cal-
culate the pertinent performance climb
requircments.” The airplane loading
during these tests will depend upon the
¢, g. weicht range desired for approval,
and whether the climb requirements are
based on stalling speeds obtained with a
fixed, or variable, ¢. g, position as indi~
cated in subparagraphs (1) and (2) of
this paragraph. In any case, the stalling
speeds should be based on tests con-
ducted for the most critical ¢. g.~weight
compination, within the allowable toler-
ance specified in § 40.100-1.

(1) Climb requirement based on stall-
iig speed at the maost forward c. g. posi-
tion desired for certification. (1) Under
this opticn, the applicant should measure
stalling speeds at the maximum forward
¢. 2. position for certification and at the
maximum landing weight., However, in
some cases where the forward c¢. g. limit
is variable with weight, this would re-
guire that stalling speed tests be con-
ducted at a weight and c. g. position out-

sucle of the approved structural limiy. In’

lieu of this, and if the applicant so de-
sires, he may measure the stalling speeds
at the maximum forward c, g. position
for maximum landing welght and also
at the maximum forward c. g. position
desired for certification and its asso-
ciated weight.

(il It is only necessary to conduct
stall speed tests for one or two leading
conditions, as indicated above, if the
weight range from maximum takeoff
to minimum landing weight, and the
variations in ¢. g. positions are within
the allowable tolerances specified in
$ 4b.100-1 () (2) with respect to both
maximum takeoff and minimum land-
ing weights. (See figure 1, option 1,
case A} In cases where a large varia-
tion of weight exists, it may be necessary
to make an additiohasl check of the
stalling speed at the most forward c, g.
position corresponding to miximum take-
off weight, (See figure 1, option 1, case
B.)

(2) Climb requirement based on stall-
ing speed varying with c. g. position. If

this option is elected, the applicant .

shiould conduet a sufficient number of
tests to adequately establish the varia-
tion of stalling speed with center of
gravity position. In any case, the stall-

§ 4b.112-1

ing speed should be measured at the
maximum forward c, g. position desired
for certification and at the most rear-
ward ¢. g, position desired for the pur-
pose of varying the climb requirement
with c. g, position. In the event that
the above configurations do not encom-
pass the maximum takeoff weizht con-
sidering the allowable tolerances, stall~
ing speed test should also be conducted
at the maximum takeoff weight and its
appropriate c, g.

(c) The deceleration rate actually
utlized in each test may be obtained
from the velocity-time history provided
by photo-recorder data. For the pur-
poze of determining the above decelera-
tion rate, dV /di should be based on the
average slope of the velocity-time his-
tory, from a speed 10 percent ahove
the minimum speed ohtained with the
test airspeed system, down to the mini-
mum speed, (This method should not
be used in caleculating the appropriate
lag corrections indicated in paragraph
{a) (1) and (2) of this section.)

(d) Configurations; The stalling speed
should be demonstrated in the confisura-~
tion shown in subparagraphs (1) and (2)
of this paragraph.

(1) Configurations for demonsirating
stalling speed Vi, § 4b.112 (a).

Weight—maximum landing or maxlmum
weéght at rfqulred ¢. g. position.

. g. positlon--as required in paragra
(b) of this section. 4 paragraph

Wing flaps~landing position.

Landing gear—extended.

Engines—Iidling or not more than sufficient
power for zero thrust at a speed not greater
than 110 percent of the stall speed.

Propeller controls—normal takeoff pitch.

Cow! flaps—closed.

Trim speed—as
fe (1),

(2)_ Configuration for demonstrating
stalling speeds Vi, §4b.112 (b),

Welght—maximum landing or maximum
welght at required ¢. g. position.

C. g. posltion—as required fn paragraph
(b} of this section. B

Wing flaps—en route, takeoff and approach
positions. '

Landing gear—retracted.:

Engines—Iidiing or not more than suficient
power for zero thrust at a speed not greatec
than 110 percent of the stall speed.

Propeller controls—normal takeoff pitch.

Cowl flaps—closed.

I'I‘rim speed—as prescribed 1n § 4b.112
(la ¥V 0

prescribed in  §4b.112

al
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Note: Both weights are necessary in this latter case since the

er route climb requirement is based on stall speed for the land-
Option (1)—For climb requirements based on stalling speed ot

most forward ¢. g. position.

range from the stall test data of the highest welght tested, and
stalling speeds for the approach flap should be caiculated for
the lower weighta tested. Stalling speeds for the landing flap
should be calculated for the entire performance welght range

the entire performance welght range from stell test data at

ing Bap setting and appropriate welght.
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Prourx 1—Welght-C. Q. Posltion.
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(A) Tests may be conducted at two ¢. g.~-weight combinations,

that s, polnts “B* and “D".
(B) In lieu of (A} testa should be conducted at c. g-welght

combination points “4”
(A} Tests should be conducted at three or more equally spaced

Opticn (2)-—For climb requirements based on stolling speed
¢. g.-welght combinations between points “4” and “D” in order

varying with ¢ g. position.
to adequately establish the variation of stalling speed with

¢. - position.

{B} In lleu of (A} tests should be conducted at c. g.-weight

combination polnts “4’ and “C”,
Option (2)—For climb requirements based on stalling speed

varying with c. g. position,

Case B. This case should be used when the test welghts shown
in Case A do not fall within the tolersance 1imits of § 4b.100-1 {b)
{2) for both maximum takeoff and mintmum landing weights.

In this case stalling apeeds for the retracted, en route, and takeoff

{A) Tests should he conducted at ¢. g.-weight comblnation
points “4”, “C”, and “D.” In order to adequately establish the

variation of stalling speed with e, g. position,

fiap should be calculated for the sntire performance weight

that is; polnt “B*.

Title 14—Aeronautics ond Spoce § 4b.113-4

(e} Test procedure and required data:
(1) A sulficient number of representative
stallis should be conducted for each air-
plane configuration and for each c¢. €.
loeation as reguired in paragraphs (b)
and (d) of this section in order to pro-
vide for accurate determination of the
stall speeds at a dV/di equals 1 m. p.
h./sec. The minimum number of stalls
required will depend on the range of
flap angles and other variable factors
(such as variable ¢. g. position in deter-
mining the minimum climb require-
ment) which are proposed by the appli-
cant. In cases where the flap positions
have not been predetermined, it is per«
missible to conduct tests using four or
more equally spaced flap angles. Based
upon four equally spaced flap settings,
an acceptable minimwn number of rep-
resentative stalls for each flap angle
should be four, The minimum number
of stalls at each flap angle should be in-
creased if a lesser number of flap settings
1s proposed. For other configurations
and variables a lesser number of stalls
should be acceptable once a basic stall
speed versus flap angle curve has been
determined. Not more than zero pro-
peller thrust should be used, as deter-
mined in paragraph (a) (3) of this
section.

(2) The stalling speed tests should be
conducted in accordance with the pro-
cedure outlined in § 4b.112 (c).

(3) Since the trim speed and the speed
at which zero thrust r.p.m. is set (not
more than 1.1 ¥.,) are & function of the
stall speed, a practice run should be
made In order to determine the approxi-
mate stalling speed.

(4$) The following data should be re-
corded photographlcally for each stall:

Vertical'acceleration.

Angle of attack.

Elevator angle.

Alr speed.

Altimeter,

R.D.m.

(5 In additilon to the photorecorder
record, the following data should be re-
corded for each stall:

Torque pressura.
C. g. positlon,

R. p. m. for gero thrust at 1.1 Vs,
Time,

Welght.

Ambient alt temperature.

Wing flap position.

Landing gear position.

1AS at stall warning.

Nature of stall warning.

(6) In subparagraph (4) of this parg-
graph, the foilowing data may be omitted
if the exception clause of § 4b.160 (¢) (2)
is applicable, or if during the demonstra-
tion of stall charactertistics no mar-
ginal conditjons existed and the elevator
control was utilized to the full extent of
its rearward (up elevator) ifravel. Un-
der these circumstances the brocedure
used for stalling the aircraft to deter-
mine stall speeds, and recovery there-
from, should duplicate that used during
the stall characteristics demonstration.

Elevator angle.

Angle of attack.

Vertical acceleration.

[Supp. 32, 22 P.R. 5701, July 20, 1957, es
ggg?ded by Supp. 42, 24 F.R. 7072, Sept. 1,

§ 4b.113 Take-off ; general.

(&) The take-off data in §j4h.114 to
49,116, inclusive, shall be determined
under the following conditions:

{1) At all welghts and &ltitudes se-
lected by the applicant;

(2) With a constant take-off flap posi-
tlon for the particular weight and alti-
tude;

{3) With the operating engines not
exceeding thelr approved limitations at
the partieular altitude.

(b) All take-off data, when corrected,
shall assume & level take-off surface, and
shall be determined on a smooth, dry,
hard-surfaced runway, in such s manner
that reproduction of the performance
does not require exceptional skill or
alertness on the part of the pilot. (For
temperature accountahility data see
§ 4b.117. For wind and runway gradlent
corrections see appropriate operating
Tules of this subchapter.)

§ 4b.113—-1 Downwind take-off (FAA
policies which apply to § 4b.113).

Downwind take-off data may be ap-
proved on the following basis to provide
for situations where geographic loca-
tlons and terrain indicate they are
desirable:

(a) Performance. In determining the
required distances for take-off in down-
wind the data should be substantiated
by actual flight tests. The general
methods and procedures would be com-
parable to those for substantiating take-
off distances in no wind. The Aight tests
should be conducted in tailwind com-
penents up to 150 percent of the maxi-
mum velocity for which approval is de-
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sired except that the performance tests
may be simulated in Zero wind as out-
nned helow:

(1) The accelerate portlons of the
wtake-off” and “accelerate-stop” should
pe demanstrated at speeds correshonding
to the zero wind plus 150 percent of the
tailwind companent for which approval
is desired. The calculated distances for.
entl'y in the Airplane Fiight Manual
should also be based on 1.5 times the
tailwind component. (See subpalavraph
<3} of this paragraph.)

(2) The decelerate portion of the “ac-
celerate-stop” should he demonstrated
by stepping from a speed corresponding
ta V. plus 1.5 times the tailwind veloeity
for which certification is desired.

(3) In determining the take-off dis-~

tances for the Airpiane Plight Manua)
performance data. 150 percent of the
effect of the reported tailwind companent
should be taken into account. = (See
§ 4h.740-1 «d) 2y «x).> This may in
some cases, permit caleulating the re-
quired distances without further tests
providing sufBciently high speed take-
offs and decelerations werg made in the
ariginal type tests. Flowever, except in
the circumstances outiined in paragraph
«d) of this section, actual take-offs.
should be made under the conditions out-
lined in paragraph (b) of this section fo-
check the flight and ground handhng
characleristics.

by Contrellability, Take-ofls should.
ke made in steady downwind velocities
equal to 1.5 titmes the maximum velocity,
for which approval is granted to check,
the controllability at the higher ground
speeds with correspondingly reduced
serodynamic coentrol forces, dynamic
balance of landing geay, nose gear shim-
my or vikration, etc.

(¢} Brakes. At present it is believed
that for calculated accelerate-stap’ dis-
tances based on actual airplane decel-
eration tests, the existing brake capacity’
requirements are sufficient’ to cover ac-’
celerate-stops in downwind velocities of-
10 m. p. h. measured at 50-foot height.
However, in wind velocities above 10
m. p. h, and in unusual cases ar special
types of operation additional tests or

substantiation of :the adequacy of the .

brakes may be necessary, and a revision

to the braking system may be required.

(d) Tolerances. (1) With regard to
performance tests outlined in paragraph
(&) of this section, approval may be

Title Y4—Aeronautics and Space

given for calculated take-off distances
for reported tailwind velocities up io
10 mph. measured at 50’ height without
camers tests additional to those reguired
for approval of the no wind data.

(2) With regard to controilability
tests outlined in paragraph (b’ of this
section, approval may be given for re-
poried downwind velocities up to 10 mph,
measured at 50’ height without addi-
tional flight tests.

[Supp. 23, 12 F. R. 1817, Apr. 2, 1954, as

amended by Supp 25, 20 F. R. 2277, Apr. 8,
1983] .

8§ 4b.113-2 Petermination of the nke-
off field length (FAA policies which
apply to § 4b.113),

(a). The dimensions of a take-off flight
path should be such that, if the take-off
runway has  a length equal to the
greater of two possible dimensions of
that flight path, an engine failure may
occur at any point along the runway
and the airplane be able either to stop
within the length of the runway or to
continue and clear all obstiructions to
fiight until a safe landing is made.

(b) In the tests required by §§ 4b.113
through 40.116 generally one set of data
at.one altitude should be sufficient to de~
termiine take-off distances for altitudes
from sea level to 8,000 feet. 1If a greater
range of airpori aliitudes is desired, the
tests should be conducted at two or more
altitudes.

1Supp. 24, 18 F. R. 4451, July 20, 1954]
§ 4. 114 T.:lce-oﬂ' spceds.

(&) The c11t1cal -engine-failure speed
V| in'terms of calibrated air speed, shall
ve selected by the applicant, but it shall
not be less than the minimum speed at
which the controllabvility is demonstrated
during the take-off run to he adequate to
permit proceeding safely with the take-
off, using normal piloting skill, when the
critical engine is suddenly made in-
operative.

th) The minimum take-off safety
speed V in terms of ealibratsd air speed,
shall be. selected by the applicant so as
to permit the rate of climb required in
§ 40,120 ia) and (bJ, but it shall not be
less than:,

(1) 1.2 Vs, for two-ehgine propeller-
driven airplanes and for airplanes with-
out propellers which have no provisions
for obtaining a significant reduction in
stalling speed with power on (one engine
inoperative),
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(2} 1.15 V,, for propeller-driven air-
planes having more than two engines
and for airplanes without propellers
which have provisions for obtaining a
significant reduction in stalling speed
with power ot (one engine inoperative).

¢3) 1.10 times the minimum control
speed V,;,, established under § 4b.133.

(e) if cngine failure is assumed to
occur at or after the attainment of V.,
the demonstration in which the take-off
run is continued to include the take-off
climb. as provided in paragraph {(a) of
this section, shall not be required.

115 . R. 3543, June 8, 1950, as amended by
Amdg. 4b-2, 20 F, R. 5304, July 26, 1955]

& 45,114-1  Seleciion of the iake-off
speeds (FAA policies which apply to
& 4h.114).

¢z} It should be possible to continue
the take-off acceleration after the failure
of an engine at the speed V, until a
minimum safe flying speed has heen at-
tained. This condition should be dem-
onstrated by test in order to determine
that it can be safely accomplished.
Throttling an opposite engine should not
ke permitied during the demonstration.

(b) It should not be necessary to dem-
onstrate a take-off that is continued
after engine failure in the case where
the applicant chooses to make the criti-
cal engine failure speed not less than the
{nke-off safety speed. If V. is less than
V., the tests shoutd include an actusl
take-off during which the critical engine
is made inoperative at the minimum ¥,
speed and the take-off continued after
the speed V. is attained.

(¢c) The minimum take-off safety
speed should be at least 10 percent in
exeess of the minimum speed at which
the airplane can be safely controlled
when the critical engine is suddenly
made inoperative under take-off condi-
ticns in flight. {(See § 4b.133.)

[Supp. 24, 19 F. R. 4451, July 20, 1854]
§ 45,115

() The accelerate-stop distance shall
be the sum of the following:

(1) The distance required to acceler-
ate the airplane from a standing start
to the speed V,,

¢2) Assuming the critical engine to
fail at the speed V), the distance required
to bring the airplane to a full stop from
the point corresponding with the speed
V.

Accelerate-stop distance,

§ 4b.115-1

(b) In addition to, or in liey of, wheel
brakes, the use of other braking meauns
shall be acceptable in determining the
accelerate-stop distance, provided that
such braking means snall have becn
proven to be safe and reliable, that the
manner of their employment is such that
consistent results can be expected under
normal conditions of operation, and that
exceptional skill {s not required to con-
trol the airplane,

(¢) The landing gear shall remain ex-
tended throughout the aceelerate-stop
distance,

§4b.115-1 Detormination of the accel-
erate-stop  distance (FAA polivies
which apply to § 4b.115).

(a) Establish representative dimen-
siori, In order to establish a representa-
tive dimension for the distance that
would be required in the event of an ac-
tual failure of an engine during take-off
and the election of the pilot to stay on
the ground, a sufficient number of runs
should be conducted starting from rest
and ending at rest to determine the
transition distance for piecing together
the acceleration and deceleration por-
tion of the runs. In determining this
distance, the wing flaps should be in the
take-off pogition at least until the en-
gines have been made inoperative, but
they may thereafter be altered to aid the
deceleration if it is demnonstrated by the
applicant that this may be done with
reasonable ease and safety. The accel-
erate-stop tests should be demonstrated
in accordance with the following provi-
sions: These tests are predicated on the
assumption that the airplane is not
equipped with reverse pitch or automatic
feathering propellers.’

(1) Accelerale and stop runs should be

‘conducted at two weights and at one al-

titude, and one deceleration run to dem-
onsirate braking capacity and decelera-
tion characteristics associated with the
maximum altitude at which 1t is desired
te certificate the airplane. Altitude con-
ditlons should be simulated by adjusting
power and air speed. At least one rep-
resentative run should be made for each
of three engine failure speeds at each
weight. 1f more than one flap setting is
to be used for take-off, additional tests
should he conducted to cover the Hap
range. (See § 45.118-1 (d) () .)

° See § 4b.115-2 for policies covering auto-
matic feathering propellers,
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(2) If tests are not made at the maxi~
mum alrport altitude, one landing or
deceleration run should be made at an
optional altitude for the purpose of dem.
onstrating braking capacity and decel-

Tile 14-—Aeronoutics ond Space

eration characteristics at maximum alr-
port altitude and corresponding take-off
gross weight with the airplane at this
maximum take-off weigbht. ‘The true
ground speed at the start of the deceler-
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ation should correspond to that speed
which would be experienced at the max-
{mum airport altitude and weight. Dis-
cretion should be used in this test to
assure remaining within safe structural
and operational limits of the airplane.

(3) The accelerations may he made
during take-offs and the decelerations
during landings at the take-off configu-
ration providing & minimum of one ac-
celeration and stop run s conducted af
the maximum take-off weight to deter-
mine the transition distance,

($) Instrumentation should include
means to record the airplane path rela-
tive to the runway against time in a
manner to determine the horizontal dis-
tance-time history and a means should
be provided to measure the wind velocity
and direction, pressure altitude, engine
rpm, manifold and/or torque pressure.

() The wind velocity should be meas-
ured adjacent to the runway at the
helght of & feet above the runway surface
for test purposes. I wind effect on run-
way lengths {s shown in the Alrplane
Flight Manual (see § 4b.740~1 () (2)
(x)), the manual data should be based on
reported wind velocitles for s 50-foot
tower height. Figure 2 should be used to
calculate the wind velgeity at the 50-fcot
hejght from the wind velocity measured
at the 6-foot helght.

(5) A speclal tolerance of not greater
than #+-2 percent of the maximum take-
off weight is allowed for the accelerate-
stop distance tests.

(b} Configuration. The accelerate
stop tests should be conducted in the
confizuration that follows:

Welght—Maximum take-off and one lower,

Q. G. posttton—Mast forward. (Most aft for
reverse tirust decelerations.)

Wing fiaps—Take-of position.

Landing gear—Extended.

Operating engines—During acesleration, all
englnes operating at full take-off power
and rpm; cowl flaps set In take-off position
(see § 4b.118-1 (d) (1)).

Inoperative engines—During deceleration,
throtties closed; propellers windmiliing in
take-off pitch (except for tailed engine
with automatic feathering see § 4b.115-2);
cowl flaps set 1n take-off posltion (see
§4b.118-1 {d) {1}).

{c) Test procedure and required data.

{1} The airplane should be accelerated
from full stop to each of three speeds up
to V;, the highest value of which should
correspond ta at least the maximum

§ 4b.115-4

value desired for certification. The
throttles should be closed at this speed
and the airplane brought to a completa
stop with the inoperative propeilers
windmilling (except when an auto-
feathering device is Installed).

(2) The airplane path relative to the
runway should be recorded against time
in a manner to determine the horlzontal
distance-time history.

(3) The following data should be re-
corded:

Pressure altitiude.

Amblent air temperature,

Alrplans gross weight.

Rpm (obtained durlng scceleration and de-
celeration).

Meantfold pressure.

Totque preasure.

Carburetor alr temperature,

Mixture setting.

Cowl fap position,

Wing fiap positlon.

Time, distance and air speed at engine cut.

Slope of field. i

Directlon of run,

{4) In addition, humidity, wing direc-
tion and wind velocity should be recorded
adjacent fo the runway at a height of
6 feet above the runway surface.

[Supp. 24, 19 P, R. 4461, July 20, 1854]

§4b.115-2 Approval of automatic pro-
peller fenthering installations for
use in establishing accelerate-stop
distence (FAA policies which apply
to § 4b.115).

The accelerate-stop distance should be
determined with the automatic propeller
feathering Installation feathering the
propeller of the critical engine and with
the other throttles closed at the instant
of attainment of V. (See §§ 4b.10-2,
4b.401~1, 4b,700-1, and Civil Alr Regula-
tions Part 4h Interpretation No. 1,
§ 4b.133 note.) '

[Supp. 23, 19 F.R. 1818, Apr. 2, 1964

§ 4h.115-3 Reverse thrust nsed in ae-

celerate-stop distance (FAA policies
which apply to § 4b.115).
‘The policies outlined in § 4b.402-1(k)
will apply.

[8upp. 25, 20 F.R. 2277, Apr. 8, 1055]

§ 4b.115-4 Accelerate.stop distance
with an antiskid device installed
(FAA policies which apply o
§ 4h.115).

The policies cutlined in § $¢h.337-4 will
apply.

[Bupp. 28, 21 F.R. 2558, Apr, 19, 1956]
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