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§ 4b.334

§ 4b.334 Retracting mechanism.

(a) General. (1) The landing gear
retracting mechanism, wheel well doors,
and supporting structure shall be de-
signed for the loads occurring in the
flight conditions when the gear is in the
retracted position, and for the combina-
tion of friction, inertia, brake torque, and
air loads oceurring during retraction and
extension at any air speed up to 1.6 Vi,
(flaps in the approach position at design
landing weight), and any load factor up
to those specified in §4b.212 for the
flaps extended condition, :

-(2) The landing gear, the retracting
mechanism, and the airplane structure
including wheel well doors shall be de-
slgned to withstand the flight loads oc-
curring with the landing gear in the
extended posittion at any speed up to
0.67 V., unless other means are provided
to decelerate the alrplane in flight at this
speed.

(3} Landing gear doors, their operat-
ing mechanism, and their supporting
structure shall be designed for the con-
ditions of air speed and load factor pre-
scribed in subparagraphs (1) and (2) of
this paragraph, and in addition’ they
shall be designed for the yawing ma-
neuvers preseribed for the airplane.

(b) Landing gear lock, A positive
means shall be provided for the purpose
of maintaining the landing gear in the
extended position. A means shall be
provided to prevent the retraction of the

landing gear while the airplane is on-

the ground. :

(c) Emergency operation.. Emer-
gency means of extending the landing
gear shall be provided, so that the land-
ing gear can be extended in the event of
any reasonably probable fallure In the
normal retraction system, In any case
the emergency system shall provide for
the failure of any single source of hy-
draulie, electric, or equivalent energy
supply. v

(d) Operation test. Proper function-
Ing of the landing gear retracting
mechanism shall be demonstrated by
operation tests,

(e) Position {ndicator and warning de-
vice, (1) When a retractable landing
gear 1s used, means shall be provided for
Indicating to the pilot when the gear is
secured in the extended and in the re~
tracted positions, . , .

Note: An acceptable method for indlcating
10 the pilot when the landing gear is secured
in the extended and In the retracted posi-
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tlons is by means of lights. For example,
landplanes may display a green light when
the landing gear Is down and locked; a red
light to indicate an intermediate or unlocked
landing gear posttion; and “all lghts out”
when the landing gear 138 up and locked., An
acceptable method for sensing when the land-
Ing gear is secured in the extreme positions
is to locate the sensing devices sa that they
?r{?c hoperated by the lending gear locking
atch.

{2) In addition to the requirement of
subparagraph (1) of this paragraph,
landplanes shall be provided with an
aural warning device which will function
continuously when one or more throttles
are closed if the gear is not fully ex-
tended and locked.

(3) If a manual shutoff for the warmn-
ing device prescribed in subparagraph
(2) of this paragraph is provided, it shall
be installed so that recpening the throt-
tles will reset the warning mechanism.,

(> Comntrol. The location and oper-
atlon of the landing gear retraction con-
trol shall be according to the provisions
of § 4b.353.

(g) Protection of equipment in wheel

wells. Equipment located in wheel wells,
which 1s essential to safe operation of
the airplane, shall be protected from the
damaging effects of a bursting tire unless
it is shown that a tire cannot burst from
overheat, or from the damaging effects
of a loose tire tread unless it is shown
that a“loose tire tread canmnot cause
damage,
{16 F. R, 3543, June 8, 10950, se amended by
Amdt. 4b-6, 17 F.R. 1093, Feb. b, 1952; Amdt.
4b-8, 23 F.R. 2581, Apr. 19, 1958; Amdt. 4b—
13, 27 P R. 2992, Mar, 30, 1062]

§v 4b.:°:34-1 Procedure for testing Iand-
ing gear retracting system (FAA
policies which apply to § 4b.334),

(a) General, § 4b.334(a). The ability
to extend and retract the landing gear at
a speed of at least 1.6 V., should be dem-

onstrated. If no other satisfactory
means of decelerating the airplane are
provided (such as dive brakes or other
high drag devices), the ability of the
landing gear retracting mechanism and
wheel well doors to withstand the flight
loads should be demonstrated under the
following conditions:

Power requlred for level flight.

Alr speed, at least 0.67 V,,

Landing gear extended.

(b} Emergency operation, § 4b.334 (¢).
Extending the landing gear by use of the
emergency system for demonstrating
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compliance with the requirement of this
section may be accomplished during
other tests in the flight program.

(e) Operation test, §4b.334 (d>. The
time required to retract the landing gear
at speed V. (see § 4b.116 (b)) should be
demonstrated in filght under the follow-
ing conditions:

Welght—Optlonal.

Q. G. posltion—Optional,

Operating engine(s)—Take-off power,

Critleal inoperative englne—Propeller wind.
milling on engine most critical from the
gear retractlon standpoint.

It is alse desirable to obtain the time
required to extend the landing gear for
purposes of Information,

[Supp. 24, 19 F. R. 4461, July 20, 1954)

§ 41:.334—2 Landing gear position in-
dicator switches (FFAA interpretations
which apply to § 4b.334(e)).

The phrase “means shall be provided
for indicating to the pilot” includes a
landing gear position indicator as well as
the switches necessary to actuate such
indicator. The switches must be so lo-
cated and coupled to the landing gear
mechanical system as to preclude the
possibility of an erroneous indication of
“down and locked” if the landing gear is
riot in a fully extended position, or “up
and locked"” if the landing gear Is not In
the completely retracted position. T.oca-
tion of the switches so that they are
operated by the actual landing gear lock-
ing latch or device s an acceptable
method of compliance with the require-
ments of this section.

[Supp. 29, 21 F.R. 2747, Apr. 28, 1956]

£4b.335 Wheels.

Main wheels and nose wheels shall be
of an approved type. The following pro-
visions shall apply.

(a) The maximum static load rating
of each main wheel and nose wheel shall
not be less than the corresponding static

.ground reaction under the design take-

off weight of the airplane and the critical
center of gravity position.

(b} The maximum limit load rating
of each main wheel and nose wheel shall
not be less than the maximum. radial
limit load determined in accordance
with the applicable ground load require-
ments of this part (see §§ 4b.230 through
4b.236) .

(¢) The brake kinetic energy capac-
ity rating of each maln wheel-brake
assembly shall not be less than the

§ 4b.336

kinetic energy absorption requirement
determined in accordance with this
paragraph. The brake kinetic energy
absorption requirements shall be based
on a rational analysis of the sequence
of events which are expected to occur
during operational landings at maxi-
mum landing welght., This analysis
shall include conservative values of air-
plane speed at which the brakes are ap-
plied, braking coefflcient of friction
between tires and runway, aerodynamic
drag, propeller drag or powerplant for-
ward thrust, and if more critical, the
most adverse single engine or propeller
malfunction. In lieu of a rational analy-
&is it shall be acceptable to establish the
kinetic energy absorption requirements
for each main wheel brake assembly by
the following formula:

0.0334WV, *
EE= o,

where:

KE=kinetlc energy per wheel (ft.1b.);

W=design landing welght (1b.);

V,ozpower-oﬂ stalling speed of the airplane

(mph)} at sea level at the design
landing welght and in the landing
configuration;

N=pumber of maln wheels,

Nere: The expression for Kinetic energy
assumes an equal distribution of hbraking
betweenn main wheels. In cases of unequal
distribution the expression requires appro-
priate modification,

(d) The minimum stalling speed rat-
ing of each main wheel-brake assembly,
1. e., the initial speed used in the dyna-
mometer tests, shall not be greater than
the Vi, used in the determination of
kinetic energy in accordance with para-
graph {(¢) of this section.

Nore: The provision of this paragraph is
based upon the assumption that the tesiing

. procedures for wheel-brake assemblies in-

voive a specified rate of deceleration, and,
therefore, for the same amount of kinetic
energy the rate of ecergy absorption (the
power absorbing ability of the brake) varies
tnversely with the initlal speed.

[Amdt. 4b-6, 17 F.R. 1093, Feb. 5§, 1952, as
amended by Amadt, 4b-8, 22 F.R. 5564, Juiy 18,
1967]

§ 4b.336 Tires.

Landing gear tires shall be of a proper
fit on the rim of the wheel, and of load
ratings which are not exceeded under
the following eonditions:

{(a) Main wheel tires: Equal static
loads on all main wheel tires correspond-
ing with the most critfical combination

367



¢ 4b.337

of maximum take-off weight and center
of gravity position.

(b} Nose wheel tires: Equal loadgs on
all nose wheel tires correspondmg with
the following condijtions:

{1} The static ground reactlon per
tire corresponding with the most critical
combination of take-off weight and ‘cen-
ter of gravity position. This load shall
correspond with the static rating of the
tire,

(2) The dynamic ground reaction per
tire at maximum landing weight, assum-
ing the mass of the airplane concen-
trated at the most critical location of
the center of gravity for this weight
and exerting a force of 1.0g downward
and 0.31g forward, the reactions being
distributed to the nose and main wheels
by the principles of staties with a 0.31g
drag reaction at the ground applied at
those wheels which have brakes. This
load shall correspond w1th the dynamic
rating of the tire,

(3) The dynamic ground reaction per
tire at design takeoff weight, assuming
the mass of the airplane concentrated
at the most eritical location of the center
of gravity for this weight, and exerting
a force of 1.0g downward and 0.20g for-
ward, the reactions bemg distributed to
the nose and main wheels by the princi-
ples of statics with a 0.20 drag reaction
at the ground applled at those wheels
which have brakes. This load shall
correspond with {he dynamic rating of
the tire.

[Amdt, 4b-3, 21 F. R. 993, Peb. 11, 1953. 21
MR, 1038 Feb. 17, 1956] . .

8§ 4L.337 Brakes.

(a) General. (1) The airpla.ne sha.ll
be equipped with brakes of an approved
type. The brake ratings shall be in ac-
cordance with § 4b.335 (¢) .and (d).-

(2} The brake system shall be so de-
signed and constructed that in the event
of a single failure in any connecting or
transmitting element in the brake.sys-
tem {excluding the operating pedsl or
bhandle), or the loss of any single source
of hydraulic or other brake operating
energy supply, it shall be possible to
bring the airplane to rest under condi-
tions specified 1n- § 4b.122 'with a mean
deceleration during the landing roll of at
least 50 percent of that obtained 1n de-
termining the landing distance as pre-
sceribed fn that section.
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(3) In applying the reguirement of
subparagraph (2) of this paragraph to
hydraulic brakes, the brake drum, shoes,
and actuators {or their equivalents;
shall be considered as connecting or
transmitting elements. unless it is shown
that the leakage of hydraulic fluid re-
sulting from failure of the sealing ele-
ments in these units would not reduce
the braking eflectiveness below ihat
specified in subparagraph (2) of this
paragraph.

(b} Brake controls. Brake controls
shall not require excessive control forces
in their operation.

(¢) Parking brake controls. A pari-
ing brake control shall be provided and
installed so that it can be set by the pilot
and, without further attention., will
maintain sufficient braking to prevent
the airplane from rolling on & paved.
level runway while take-off power on the
critical engine is being applied.

(d) Anti-skid devices. If antl-skid
devices are intalled, the devices and as-
soclated systems shall be such that no
single probable malfunction will result
in a hazardous loss of braking ability or
directional control of the airplane,

{15 F. R. 3643, June 8, 1950, as amended by
Amdt, 4b-6, 17 F. R. 10983, Feb. 5, 1852;

Amdt. 4b-3, 21 F.R. 883, Feb. 11, 1856; Amdt.
45-6, 22 F\.R. 5564, July 18, 1957}

§ 4b.337-1 Brake tests (FAA policies
" which apply to § 4h.337).

If it is desired by the applicant to make
the maximum possible use of the brakes
in establishing the landing distance, and
if also the contribution of the brakes to
the total deceleration is relatively large,
the brake system should be designed to
permit the application of slightly less
than half the braking deceleration de-
veloped under the conditions specified in
this sectlon. The following dual system
is recommended: Dual wheel elements
(drums or disc units), transmitting ele-
ments, power sources, master cylinders,
ete., connected to a single pedal on each
rudder pedal, such that the failure of any
single one of these would leave half the
total braking capacity symmetrically dis-
posed abgout the plane of symmetry of the
airplane., With such a system it should
be possible to show compliance with
§ 4h.337 (a) by means of calculation
based upon the test data necessary to
establish the landing distance plus the
brake data calculated by the aircraft
manufacturer, If the system is designed
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so that under the conditions here specl-
fied appreciably less than half the total
braking capacity remains or if the re-
maining capacity is asymmetrically dis-
posed, tests should be conducted to de-
termine that half the mean deceleration
may in fact be developed and/or that
the airplane may be safely controlled di-
rectionally while doing so.

(&) [Reserved]

() Brake conirols, §4b.337 (b).
General brake control force and opera-
tion should be noted throughout the
flight test program to determine that
they are satisfactory.

(¢} Parking brake conlrols, § 4b.337
(¢). During engine run-up prior to
take-off for other tests, the parking
hrake control should be set, and without
further attention, & demonstration
should be made to determine that suffi-
cient braking is maintained to prevent
the airplane from rolling on a paved
runway while take-off power is applied
pn the most critical engine.

{Supp. 24, 18 FR. 4461, July 20, 1954, as
amended by Supp. 34, 22 P.R. 6063, Aug. 28,
10857)

§ 4h.337-2 Brake systems (FAA palicies
which apply to § 4b.337).

In order to obtain a minimum landing
distance under § 4b.122 and at the same
time meet the deceleration requirement
of §4b.337(a) (2) in event of failure of
the normal brake system, it is a common
practice to provide an alternate hrake
system., When hydraulic (or pneumatic)
brakes are used in the normal hrake sys-
tem, this alternate means usually con-
sists of & duplicate hydraulic or pneu-
matic brake system and is commonly
referred to as the “emergency brake sys-
tem.” 'The following items should be
considered in the design of such systems:

(a) Relationship between normal and
emergency brake systems. The systems
for actuating the normal brake and the

.emergency brake should be so separated

that & failure in or the leakage of Auid
from one system, will not render the
other system inoperative. A hydraulic
brake assembly may be common to both
the normal and emergency brake systems
if it is shown that the leakage of hydrau-
He fiulid resulting from failure of the
sealing elements in the hrake assembly
would not reduce the braking effective-
ness below that specified in § 4b8.337 (a)
(2).

§ 4b.337-3

(b) Brake control valves. Inthe nor-
mal hrake systems of gll aircraft, the
brake contrel vaives should be of a type
such that the pilots may exercise varia-
able control of the pressure to the brakes.
'The foregoing provision need not neces-
sarily apply to the emergency brake
systems although ohvicusly such a provi-
sion would be desirable, Flight tests
should be conducted to determine that
the normal and emergency brake system
fulfill the reguirements of §4b.170 (a)
and (b).

In the normal brake systems of tail
wheel type alreraft or of nose wheel
type aireraft equipped with non-steer-
able nose wheels, provisions should be
made for independently controlling the
brakes on either side of the main land-
ing gear in order that directional con-
trol of the aircraft can be maintained.
(See §4b.171 (¢).) In the emergency
brake systems of tail wheel type gircraft
and in the normal and emergency brake
systems of nose wheel type alreraft, it is
desirable that independent control of the
brakes on either side of the landing gear
be provided although such control is
optional,

{Supp. 19, 17 F. R. 2223, Mar. 14, 1952]

§4b.337-3 Replacement or modified
brakes (¥AA policies which apply to
§ 4h.337).

(a) General. Replacement or modl-
fled brake installations may be approved
on the hasis of dynamometer lests to-
gether with functional flight tests in lieu
of measured accelerate-stop and land-
Ing distance flight tests if the deceler-
ate performance based on dynamometer
data is shown to be equal to or better
than the original airplane flight test
decelerate performance. Dynamometer

~tests which simulate actual airplane de-

celerate-distance tests may -incorporate
variable kinetic energy absorption rates
simulating fight test deceleration condi-
tions, and may include an energy allow-
ance for the aerodynamic drag of the
airplane which occurs during the decel-
eration portion of the accelerate-stop
and landing runs. However, if any lm-~
provement in decelerate performance
aver that shown in the priginal airplane
flight manual is desired, then this policy
is inapplicable and complete airplane
flight tests will be required.

(1) The procedures of paragraphs (¢}
through (g) of this section 1may be used
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§ 4b.337-4

prakes should be checked for any unde-
sirable characteristics such as *“grab-
ping,” “fading,” ete., and should at least
be visually inspected, without dis-
mantling, at the completion of the test
in order to determine any evidence of
malfunction or failure. If no malfunc-
tioning has occurred, this visual inspec=-
tion is adequate, but if malfunction-
ing does occur, a thorough inspection
should be conducted. If any character-
istics arise which indicate that stopping
distances would exceed the ‘original
values in the FAA Approved Airplane
FHght Manual, then the Administrator
may require actual camera recorded air-
plane deceleration tests or any other
tests deemed necessary to establish the
adequacy of the brakes.

[Supp. 24, 19 P, R. 4461, July 20, 19541

§ 4b.337-4 Antiskid devices and instal-
lations (FAA policies which apply. to
§ 4h.337).

(a) Eligibility. Antiskid devices meet-
ing the airworthiness portions of Mili-
tary Specification MIL-B-8075% (ASG)
and any amendments' thereto,  are
acceptable for installation on etvil air-
craft. Requests for deviations from
these specifications shauld be submitted
to the FAA Regional Office, Aircraft En-
gineering Division, The installation. of
the antiskid device should comply with
the requirements specified in paragraph
(b) of this section. 'The antiskid device
and its installation will be approved for
use on civil aircraft when the tests speci-
fied in paragraph (c) of this section
have been satisfactorily demonstrated.

(b) Installation—(1) Data required.
An engineering evaluation of the antl-
skid installation as installed on the air-
plane, including all necessary compo-

_ nents, should be conducted. . This anal-
ysis and complete descriptive ‘data should
be submitted to the FAA. The data
should include hydraulic and electric
schematic diagrams of the installation,
assembly drawings of - antiskid system
units, test results or stress analysis sub-
stantiating structural- strength of at-
tachments and modification of the axle
or other structural members, installa-
tion drawings, recommended instructions
pertaining to installation, maintenance
and operation and analysis of flight test
data and results,”” Schematic drawings

1Proposed amerdments may be obtained
from the Federal Aviation Agency, ‘Wash=-
inpton 25, D.C.
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should refer to all units in the normal
and emergency brake systems. The en-
gineering evaluation should also assure
that the antiskid system does not cause
undesirable and adverse yaw charac-
teristics,

(1) Engineering evaluation should ac-
count for a bounce condition wherein the
wheels may leave the runway after the
brakes have been applied; for a condi-
tion wherein the wheels stay on the
runway but the oleos are extended (if
the system utilizes landing gear oleo
compression in its operation) and for a
condition in which the wheels of one
main gear may not be in contact with
the runway for a considerable time while
the wheels of the other main gear are
firmly on the runway. If the antiskid
installation incorporates the “landing
with brake pedals depressed” feature,
then this type of operation should also
be considered.

(i) It should be shown that the brake
cycling frequency imposed by the anti-
skid installation will not result in ex-
cessive loads on the landing gear he-
cause of proximity to resonant landing
gear frequencies.

* {2) Systems. The entire brake sys-
tem (including both the basic brake sys-
tem and the antiskid system) should
conform to § 4b.337. The single failure
criterion of § 4b.337 should be extended
to include the antiskid system.

(1) In the event of a probable mal-
function within the antiskid system
which would result in loss of the anti-
gkid feature in one or more brake units,
those brake units affected should auto-
matically revert t¢ normal braking,

d1) [(Reserved]-

(iii> A means should be provided so
that the pilot or copilot can readily de-
activate the antiskid system, TFor simple
mechanical type antiskid installations
wherein any single probable malfunction
is considered remote and which will ren-
der only one braked wheel inoperative
insofar as antiskid operation is con-
cerned, the deactivating means need not
be located in the cockpit.

© (iv) Antigkid installations shonld not
cause surge pressures in the brake hy-
draulie system which would be detrimen-
tal to either the normal or emergency
brake system and components.

- (). 'The antiskld equipment should
insure satisfactory operation on slippery
runways as well as on dry hard surfaced
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runways without additional antiskid
adjustment.

(c) Tests and analyses., (1) When an
antiskid system Is included as original
equipment on an airplane, it is not re-
quired that field length data,? with anti-
skid inoperative, be determined.

(2) Tests and analyses for the appro-
val of an antiskid system to he used with
a previously approved brake installation,
without consideration for reduction of
runway distances, should be conducted in
accordance with this paragraph, When
equivalent alternate procedures are de-
veloped and approved, they may be used
in lieu of the method specified in this
paragraph. If credit for shorter fleld
lengths is requested on the basis of an
antiskid instsllation, then complete
fiilght tests should be conducted in ac-
cordance with §§ 4b.115, 4b.122, 4b.123,
4h.170 and 4b,171.

(3) When an antiskid system is in-
stalled, the braking performance and
airplane stopping distances should be at
least equivalent to those obtained during
the accelerate-stop and landing type cer-
tification tests. The tests to be conduct-
ed are based on the high speed condition
as being critical, both for airplane brak-
ing as controlled by the antiskid system,
and for the functional integrity of an
acceptable antiskid device. Hoawever,
should it become necessary for a partic-
ular type of installation, these tests may
be modifled as warranted.

(1} Conduct at least one accelerate-
stop test at each of the following speeds:
80, 90, and 100 percent of the highest V,
speed for which the airplane is certifi-
cated! The maximum landing weight,
or the lowest weight above maximum
landing weight necessary to keep the air-

plane from leaving the runway at the -

highest V, speed, should be used in the
above three tests. When appropriate,
the decelerate portions of the aceelerate-

. stop tests may be demonstrated by land-

ings with wing flaps in takeoff position
in lieu of accelerating the airplane to
V. speed on the runway. (See also
§4b.115-1)

(ii) Conduct at least one landing de-
celeration test at each of the following
weights: maximum landing weight, an

*1t is desirable to determine fleld length
data with the antiskid inoperative in order
that alrplane operation may be conducted
with antiskid inoperative If g0 desired by the
aperator.

§ 4b.337-4

intermediate landing weight and normal
minimum landing weight.* All landings
should be made from the highest eorre-
sponding contact speeds used in deter-
mining FAA Approved Airplane Flight
Manual field lengths.

(4) Conduct controllability tests in
accordance with £§§4b.170 and 4b.171
(except for the emergency hraking con-
dition) affer the occurrence of any single
malfunction within the antiskid system
(excluding the device and those compo-
nents which were determined to be sat-
isfactory based on laboratory tests).
Single probable malfunctions, which
analysis indicates may be likely to occur,
should be simulated during landing or
simulated landing deceleration tests. If
anhalysis shows clearly that a particular
malfunction would not adversely affect
controllability, that malfunction need
not be simulated in flight tests.

(5) Conduct taxi tests to demonstrate
that repeated rapid full brake pedal ap-
plication and release does not result in
excessive delay in brake reapplications
and that ground handling maneuvering
characteristics and sensitivity of brak-
ing effect are satisfactory.

(6) Conduct tests and analyses to de-
termine the effect of automatic cyclic
brake action on the emergency brake
system fluld supply. The fluid volume
(reserved for emergency use in the reser-
voir or emergency accumulators of the
hasic hrake system) may be adequate for
manual braking but may be adversely af-
fected by an antiskid installation.
Hence, an engineering evaluation should
be conducted to show that the antiskid

*In order to assure stopplng distances
equlvalent to those shown In the Alrplane
Flight Manual, camera recording, or equilv.
elent recordation methods should be used.
To ascertain that the measured stopping dis-
tances are equivalent to those in the Alrplane
Flight Manual it will be necessary to com=-
pare the measured antlskid data with the
data obtained during the manufacturer's
original certification tests for the welght used
in the antlskid tests at the highest speed for
that weight shown in the Alrplane Flight
Manual.

+If it can be shown by the accelerate-stop
distance tests conducted and the data ob-
talned In subdivision (1)} of this subpara-
graph that the landing distances when using
normal landing braking techniques, would
not exceed the landing distances approved
without antiskld devices, then the landing
distance tests specified in subdivision (i)
of thls subparagraph need not be conducted.
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§ 4b.338

system will not have an adverse effect
on braking when the airplane is stopped
by means of the emergency brake system,
or to show that the antiskid system is
automatically made moperatlve when
emergency braking is used.

(N X, during the tests speciﬁed in
this paragraph, adjustments or medifica-
tions to the antiskid device or its in-
stallation proved necessary and indicated
the possibility of encountering unreliable
operation due to maintenance difficulties
or the need for frequent adjustments,
then accelerated service functioning and
reliability tests should be canducted as
deemed necessary.

[Supp. 28, 21 FR. 2558, Apr. 19, 1956 . B8
amended by Supp. 37, 23 F.R. 2739, Apr. 26
1958}

§4b.338 Skis,

Skis shall be of an approved type.
The maximum Ymit load rating of each
ski shall not be less than the maxi-
mum limit load determined in accord-
ance with the applicable ground load
reguirements of this part. (See 3§ 4b.230
through 4b.236.)

{15 P, R. 3543, Jan. B, 1950, as amended by
Amdt. 4b-6, 17 F. R. 1093, Feb, 5, 1853;
Amdt. 4b-8, 18 F. R. 2214, Apr. 18, 1953]

HuLLs aND FLOATS
§ 4b.340 General,

The requirements of 3§ 4h.341" and
4h.342 shall apply to the deslgn of hulls
and floats.

§ 4b.341 Seaplane main floats,

Seaplane main floats shall be of an
spproved type and shall comply with
the provisions of § 4b.250. In addjtion,
the following shall apply. DN

(a) Buoyancy. Each seaplane main
float shall have a buoyancy of 8) percent
in excess of that required to support the
maximum welght af the seaplane in rresh
water,

(b) Compartmentation. BEach sea-
plane main float shall contain not Iess
than 5 watertight compartments, . The
compartments shall have approximately
equal volumes,

[Amdt. 40-8, 17 F, R. 1083, Feb. b, 1953] -

§ 4b.342 DBoat hulls.

(a) The hulls of boat seaplanes and
amphibians shall be divided into water-
tight compartments so that, with any
two adjacent compartments flooded, the
buoyancy of the hull and auxiliary floats
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{and wheel tires, if used) will provide
a sufficient margin of positive stability
to minimize capsizing in rough fresh
water.

(b) For the purpose of communica-
tion between compartments, bulkheads
with watertight doors shall be allowed.
[16 ¥. R. 3543, June 8, 1950, ag amended by
Amdt. 4b-6, 17 F. R. 1083, Feb. 5, 1952]
PERSONNEL AND CARGO ACCOMMODATIONS
§ 4b.350  Pilot compartment; general.

All references to flight crew in this
section and §§4b.351 through 4b.353
shall mean the minimum flight crew
established in accordance with § 4b.720.

"~ - (a) -The arrangement of the bpllot

compartment and its appurienances
shall provide safety and assurance that
the flisht crew will be able to perform
all of their duties and operate the con-
troils In the correct manner without un-
reasonable concentration and fatigue.
(b) The primary flight controls listed
on flgure 4b-16, excluding cables and
control rods, shall be so located with re-
spect to the propellers that no portion
of the flight erew or the controls lies in
the reglon between the plane of rotation
of any inboard propeller and the surface
generated by a line passing through the
center of the propeller hub and making
an angle of 5° forward or aft of the
plane. of rotation of the propeller.

PRIMARY
Controis Movement and actuation
ANEroD.. v caenan Ri&;ht (clockwise} for right wlug
WL,
Elevator. _ Rearward for iose Gp.

Rudder... Right pedal forward for nose right,

BECONDARY

Flaps {ar susiliacy | Forward for flaps up: rearward

it devices), - for flaps down,
Trim t¢abs {or { Rotate ta produce sitoilar rotation
equivalent). of the airplane about an axis

pacallel ta the axis of the control,

Fi1agURE 4b-16—Aerodynamic controls

{¢) When provision is made for a sec-
ond pilot, the airplane shall be contrel-
lable with equal safety from both seats.

(d) The pilot compartment shall be
constructed to prevent leakage likely to
be distracting to the crew or harmifu) {o
the structure when flying in rain or
Snow.

(e) A door shall be provided between
the pllot compartment and the passen-
ger compartment.

() The door prescribed in paragraph
(e) of this section shall be equipped with

A
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& locking means to prevent passengers
from opening the door without the pilot’s
permission.

(g} Vibration and neise characteris-
ties of cockpit appurtenances shall not
Interfere with the safe operation of the
alrplane.

{15 F. R. 3548, June 8, 1950, as amended by
Amdt. 4b-1, 18 F. R. 2250, Apr, 20, 1954])

§ 4b.350-1 Noise and vibrationn char.
acteristics (FAA policies which apply
to § 4b.350(g)).

Noise and vibration characteristics
should be observed throughout the flight
test program. If possible, noise levels
should be measured and recorded in
decibels.

[Supp. 24, 19 F.R, 4463, July 20, 1954}

§ 4b.351 Pilot compartment vision.

(a} Nonprecipitation conditions. (1)
The pilot compartment shall be arranged
to afford the pilots a sufficlently exten-
sive, clear, and undistorted view to per-
form safely all maneuvers within the
operating limitations of the airplane, in-
cluding taxiing, take-off, approach, and
landing.

(2) It shall be demonstrated by day
and night fight tests that the pilot
compartment is free of glare and reflec-
tions which would tend to interfere with
the flight crew's normal duties,

{(b) Precipitation conditions. (1)
Means shall be provided {or maintaining
g sufficient portion of the windshield
clear so that both pllots are afforded
& sufficiently extensive view along the
flight path in all normal flight attifudes
of the airplane. Such means shall be
designed to function under the following
cendltions without continuous attention

-on the part of the crew:

{i) In heavy rain at speeds up to 1.6
Vi, flaps retracted,

(ii) In the most severe icing condi-
tions for which approval of the airplane

" is desired.

(2) In addition to the means pre-
scribed in subparagraph (1) of this para-
graph at [east the first pilot shali be
provided with a window which, when the
cabin is not pressurized, is openable
under the conditions prescribed in sub-
paragraph (1) of this paragraph, and
which provides the view specified in that
subparagraph. The design shall be such
that when the window is opened suffi-
clent protection from the elements will

§ 4b.351-3

be provided against the impairment of
the pilot's vision.

{15 F. R. 3543, Juns B, 1950, as amended by
Amdt. 4b-1, 19 F. R. 2250, Apr. 20, 1854]

§ 4b.351-1 Procedure for demonstrat-

ing pilot compartment visibility
(FAA policics which apply to
§ 4b.351).

(8} Nonprecipitation conditions.
Such tests as are deemed necessary to
show compliance with § 4b.351¢a)
should be conducted.

(b) Precipitation conditions, § 4b.351
(). (1Y The operation of the wind-
shield wiper should be thecked in actusal
or simulated precipltation conditions in
order to demonstrate that adeguate
vision is provided for take-off and land-
ing and at speeds up to 1.6 Vs .

(2) The windshield de-icing system
should be checked for distribution and
operation.

[Supp. 24, 19 F. R. 4463, July 20, 1954)

§ 4b.351-2 YVision wilth reverse thrust
(FAA policies which appiy to
§ 4b.351).

The pelicies outlined in § 4b.402-1 (g)
and (h) will apply.
[Supp. 25, 20 F. R. 2279, Apr. 8, 1955]

PERSONNEL AND CARGO ACCOMMODATIONS

§ 4b.351-3 Minimmum area of visibility
in the flight crew compartment (FAA
policies whick apply to §4h.351
(a)).

‘The area of visibility established in this
section for the pilot, and an equivalent
area for the copilot, should be the miri-
mum for showing compliance with the
visibility provisions of § 4h.351 (a).

(a) Reference eye position. A single
point established In accordance with the

. provisions of this paragraph constitutes

the reference eye position (i. e., & point
midway between the two eyes) from
which the central axis may be located.
The reference eye position is located 5
inches aft of the rearmost extremity of
the elevator control device when the
control is in its most rearward position
4. e., against the up elevator control
stops}, see figure 1, and 305 inches
*0.5 inch above the point of maximum
depression of the seat cushion with:
(1) The pilot seat in a normal operat-
ing position from which all controls can
ke utilized to their full travel, by an
average subject, and which will provide
for vertical adjustment of the seat of
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§ 4b.351-3

not less than 2% inches above and 2%
inches below this initial vertical position.

(2> The seat back in its most upright
position. o

(3) The seat cushicn depression heing
that caused by & subject weighing 170 to
200 pounds.

(4) The longitudinal axis of the air-
plane level. o
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(5) The point established not beyond
one inch to the left or right of the longi-
tudinal center line of the pilot's seat.
(See figure 1)

(6) All measurements made from s
single point established in accordance
with this paragraph.

th) Clear areas of vision. (1) With
the reference eye position located as in-
dicated in paragraph (a) of this section,

£i6. ¢

REF, EYE POSITION
o ESTASBLISHED wiTH-
— IN TPRESE LIMITS

NOTE : | SEAT POSITIONED JN IT5 NORMAL

OPERATING POSITION SUC

M.
ADJUSTMENT ARE AVAILARLE.
7

o
AT L 2§ INCHEE OF YERTICAL

REAR rMOLr PORTION
OR CANTROL L(OLVMN
WirH ZLEVATER iV
Rk UF PesiTion

CENTRAL ANIS
LocarE o I ¥
ZIRECTLY BEMINO
REF. Fya regi ~

NS PANEL
LS LTIFFETEL
/

g s THes!

As P

RECOMMEND ED
YERTICAL SEAT
ADJUSTMENT.
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and utilizing binoecular vision and azi-
muthal movement of the head and eyes
about a radius, the center of which is 394
inches behind the reference eve position
(this point to be known as the central
axis), the pilot should have the following
clear areas of vision measured from the
appropriate eye position with the gair-
eraft’s longitudinal axis level. The areas
defined are hased on the cardinal points
of reference listed below and indicated in
figure 2. A dual lens camera as photo
recaorder should be used in measuring the

$ 4b.351-3

angles specified In this paragraph.
Other methods, including the use of a
gonicmeter, are acceptable if they pro-
duce equivalent areas to those obtained
with the dusl lens camera. When not
using a dual lens camera compensation
should be made for % the distance which
exists between the eyes, or 1% inches as
indicated in figure 4.

(i} 20° forward and up frem the hori-
zon between 20° left and 10° right
allowed to diminish te 15° up at 30°
right (this area unbroken).

20°r

60%r.

\ LERO REF LINE go
A0 T
VT AREA Far
pLL @8STAUE

!

[7] Required areas of visibility.
[/777//77] Vertical angles in this avea not defined.
These areas desirable but not required.

* 10°AT FIG‘ 2

]

10c AT,

trotir

NOTE: Azimithal angles are measured
from s central axis 1 5/16" hehind

the ref. eye position. Vertlcal angles,
required to estaklish the minimum areas
of vlsion, are measured from the eye
positlon located on a 3 5/16" radius
aboul the central axis, at the
appropriate azimuthal angle.

{3ee text}
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(i) 15° forward and down from the
horizon between 20° left and 10° right
sllowed to diminish to 10° down at 30°
right (this area unbroken).

(liiy 40° above horizon between 85*
and 95° left.

{iv) 30° below horlzon between 85°
and 95° left.

(v) 20° up and 15* down from horizon
at 135° left.

(2} There should be no obstruction
to vision in the area indicated in sub-
paragraph (1) () and (1) of this para-
graph and in figure 2, Beyond 20° left
the angles indicated in subparagraph
(1) (1) and (iD) of this paragraph should
remain constant, or increase progres-
sively until they reach the reference
angles in subparagraph (1) (iil) and
(iv) of this paragraph at 85° and should
not be less than indicated in these sub-
divisions up to the $5° position, at which
time they may diminish gradually to the
angles shown in subparagraph (1) (v)
of this paragraph, and should be gov-
erned by the limitations of paragraph
£d) (2) of this section. The area beyond
135¢, if any, should be as large as pos-
sibie since the human eye does not pre-
sent any limltation when the use of

. not overlap,

- ATEa,
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perceptive rather than bingcular vision
{3 the criterion,

(3) It is possible that in the symmetri-
cal type pilot compartment, there may
be an area about the center line of the
windshield where the requirements gov-
erning pilot and copilot vision areas do
In this area the angles
above and below eye level may diminish
due to the increased distance between
the approprinte eye position and the
windshield, but the windshield dimen-
sions established at the 30° right posi-
tlon, above and below the horizontal
plane of the pilot’s eye should be re-
tained. This area should also bz gov-
erned by the limitations of paragraph
@) (1) and (2) of this section. No
attemmpt is made to define the angles of
vision for the pilot, to the right of 20°,
since it is assumed that the required
vision for the copilot will govern this
This area not defined by exact
limits Is indicated by shading in figure 2.

(¢) Optical properties of windshield,
The windshield should exhibit equivalent
optical properties to those covered in
MIL-G-8602 dated June 28, 1953, for flat
panels, and MIL~G-7767, dated Aug. 14,
1951, for curved panels or any applicable

i

A
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military specifications which may be
published subsequent to these specifica-
tions. In addition, the optical properties
of the windshield should not deteriorate
under pressurization loads.

(dy Imopairments to vision. (1) Any
windshield post should not exceed 2.5
inches total obstruction in projected
width on the pilot’s eyes when located
within a sector of 20° ang 60° of azimuth
to the left of the pilot's forward vision,

§ 4b.351-3

when measured with head rotated so
that the eyes are perpendicular to a
vertical plane passing through the center
line of the projected width as indicated
in figure 3.

(2) The location of Iinstruments,
equipment, or structure should not im-
pair any of the areas of vision estab-
lished in this section. In addition, cock-
pit equipment should not obstruct a line
of vision from a point two inches above

-

NOTE .

WHEN MT USING ADUAL LENS
RECORDING CAMERA JO ESIAGLISH
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FOLLOWINEG PRUCEDURE SNoviD 8&
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FOR PURPOSES 0F MEASUREMENT
IT 1S ASSUMED THAT THE HEAD CAN
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§ 4b.352

the reference eye position:to any poinf -

along the upper limit of the forward
windshield panels, and similarly,-a line
of vision from a point two -inches below
the reference eye position to the lower
limit of the forward windshield panels,
[Supp. 35, 23 F. R. 7369, Sept. 14, 1967}

§ 4b.352 Windshields and windows.

(a) All internal glass panes shall be of
a nonsplintering safely type.

(b) The windshield panes which the
pilots will be directly behind in the nor-
mal conduct of their duties and the sup-
porting structures for such panes shall
have sufficient strength to withstand
without penetration the impaect of a four-
pound bird when the velocity of the air-
plane relative to the bird along the air-
plane’s flight path is equal to the value
of V¢ at sea level selected in accordance
with § 4b.210(b) (4).

(¢) Means shall be provided to mini-
mize the danger to the pilots from flying
windshield fragments due to bird im-
pact unless it can be shown by analysis
or test that the probability of occurrence
of a critical fragmentation condition is
of a low order. The provisions of this
paragraph are intended to apply to all
transparent panes in the cockpit section
which appear in the front view of the
aircraft, are inclined 15 degrees or more
to the longitudinal axis of the aircraft,
and have any portion located so that
fragmentation thereof will constltut.e a
hazard to the pilots.

(d) The design of wmdshields and
windows in pressurized girplanes shall be
based on factors peculiar to high alti-
tude - operation.  (See also §4b.373.)
Strength shall be provided in the wind-
shield and window panels to withstand
the maximum cabin pressure differen-
tial loads (see § 4b.216(c) (1)) combined
with critical aerodynarmic-pressure and

temperature effects, after failure of a-

single load-carrying element of® the
windshield or window. It shall be ac-
ceptable to assume that after a single
failure occurs, which is obvious to the
flight crew, the cabin pressure differen-
tial will be reduced from the maxi-

mum in accordance with. appropriate .
operating limitations enabling continued .-

safe flight of the airplane with a cabin
pressure altitude of not more than 15,000
feet. (See4h.374(b).)

Nore: Factors peculiar to high altitude op-

eration as they may aflect the design of wind-
shields and windows Include the effects of

continuous and cyclic presaurization load-

Title 14—Aeronautics and Space

ings, the inherent cheracteristica of the
material used, the effects of temperatures and
temperature differentials. etc.

[156 F. R, 3543, June 8, 1950, as amended by
Amdt. 4b-4, 17 F.R. 1094, Peb. 5, 1952; Amdt.
4b-8, 22 F.R. 5564, July 16, 1947; Amdt. 4b-
11, 24 F.R. 7069, Sept. 1, 1969; Amdt. 4b-12,
27 F.R, 2992, Mar. 30, 1962]

§ 4b.353 Controls.

© {a) All cockpit controls shall be lo-
cated to provide convenience in opera-
tion and in a manner tending to prevent
confusion and inadvertent operation.
(See also § 4b.737.)

(b) The directiom of movement of
controls shall he according to figures
4h-16 and 4b-17. Wherever practicable
the sense of motion involved in the oper-
ation of other controls shall correspond
with the sense of the effect of the oper-
ation upon the airplane or upon the part
operated. All contirols of a variable na-
ture employing a rotary motion shall
move clockwise from the off position,
through an increasing range, to the full
on position.

Controls Movement and aetuation
Pawerplant
Throttles. .......... Forward to inerease forward
. thrast and rearward to Increase
vearward thrust,
Propellers.. .| Forward toincrease rpm.
Mixture...... .1 Forward or upward forrich.

Carburetor alr heat .| Forward or upward for enld.

. Supercharger._...... Forward or upward for low
-

blower. In the ease of turbo-
superchargars, forward, upward,
ar clockwise t¢ inurease pressure,

Auxillary

Landlog gear. ... Down to extend,

FIGURE 4b-17—POWERPLANT AND AUSILIARY CONTROLS
() “The controls shall be so located

. and arranged with respect to the flight
“ecrew's -seats that there exists full and

unrestricted movement of each control

~without interference from either the

cockpit structure or the flight crew's

. clothing when seated with the seat belt

fastened. This shall be demonstrated
for individuals ranging from 5° 2'° to

"6 0’ in height.

wd) Identical powerplant controls for
each engine shall be located to prevent
any misleading impression as to the en-
gine to which they relate.

(e} The wing flap (or auxiliary lift

- device) and landing gear controls shall

qgmgly _with the f{ollowing:

380

Title T4—Aeronautics and Space

(1> The wing flap control shall be
located on top of the pedestal aft of the
throttle(s}), centrally or to the right of
the pedestal centerline and shall he not
less than 10 inches aft of the landing
gear control,

(2) The landing gear cont$rol shall be
located forward of the throttles and
shall be operable by each of the pilots
when seated with seat belts fastened.

)

FLAP GCONTROL KNOB

THROTTLE GONTROL KNOB

MIXTURE GONTROL KNOB

¢ 4b.353

(> The control knobs shall be shaped
in accordance with Figure 4b-22, and
such knobs shall be of the same color,
but of a color in contrast with that of
not only the other control knobs but
also the surrounding cockpit.

Note: Flgure 4b-22 1s not intended to
indicate the exact size or proportlon of the
control knobs,

LANDING GEAR CONTROL KNOB

2 Q

RPM CONTROL KNOB

|
|
|
I

SUPERGHARGER CONTROL KNOB

Ficurz 4b-23—Control knob shaves.

[Amdt. 45-2, 15 F. E. 9165, Dec. 22, 1950]
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§ 4b,353-1

(g) Where the work load on the fRight

crew is such as o require a flight engi-
neer (see § 4b.720), a Aight engineer sta-
tion shall be provided. The station shall
be so located and arranged that the flight
crew members can perform their func-
tions efficiently and without 1nterfermg
with each other,
115 7. R. 3543, June 3, 1950, as amended by
Amdt. 4b-6, 17 F. R. 1094, Feb, 5, 1952; Amdt,
4b-8, 18 P. R. 2214, Apr. 18. 1853; Amdt, 4b-1,
18 P.R. 2260, Apr, 20, 1954; Amads, 4b—8, 22
FR. 6565, July 14, 1857} . -~ -

§ 4b.353-1 Conwol tests (FAA policies
which apply to § 4h.353)..

Such tests as are deemed necessary
to show compliance with the control
movements and locations specified in
§ 4b.353 should be conducted.

{Supp. 24, 19 F. R. 4463, July 20, 1954]

& 4b.354 Instrument arrangement.
(See §4h.611)

§ 4b.355 Instrument marking.

(The operational markings, instruc-
tions, and placards required for the in-
struments, controls, etc., are specified in
§§ 4b.730 through 4b.738.)

§ 45.356 Doors. /

(a) Airplane cabins shall he provided
with at least one easily accessible ex-
ternal door.

(5} Means shall be provided for lock-
ing each external door and for safe-
guarding against opening in fight either
inadvertently by persons or as a result
of mechanical failure. It shall be pos-
sible to open external doors from elther
the inside or the outside even though
persons may be crowding against the
door from the inside. 'The means of
opening shall be simple and obvious and
shall be so arranged anod marked that
it can be readily located and operated
even in darkness.

Norer It 18 not the intent to prohibit the
use of inward openlng- doora if* sufilcient
measures are provided to prevent occupants
trom crowdlng sgainst the door to an extent
which would interfere wm: the opening of
the door. Y

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

. (d) External doors shall be so located
‘that persons using them will not be en-

dangered by the propeliers when apbro-
28
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priate operating procedures are
employed.

(e) Means shall be provided for o di-
rect visual inspection of the locking
mechanism by crew members o ascer-
tain whether all external doors for which
the Initial opening movement is outward,
including passenger, crew, service, and
cargo doors, are fully locked (see also
§ 4b.362(e) (5) for emergency exits). In
addition, visual means shall be pravided
1o signal to appropriate crew members
that all normally used external doors are
closed and in the fully locked position.
[15 P. R. 3543, June 8, 1950, as amended by
Amdt. 4b-4, 1§ P. R. 11758, Nov. 31, 1951
Amdt. 4b-2, 20 F.R. 5308, July 26, 1955; Amdt.
4b-6, 22 FR. 5665, July 16, 1957}

§ 4b.356-1 External doors (FAA poli-
cies which apply to § 4b.356).

The provisions of § 4b.356 should he
applied to all cabin and crew compart-
ment external doors usable for entrance
or egress. It is not restricted to the main
cabin door. Cargo and service doors not
sujtable for emergency egress need only
camply with § 4b.356 () and safeguard-
ing against opening in flight as a result
of mechanical failure.

[Supp. 25, 20 F.R. 2279, Apr. 8, 1955]

§ 41.356~-2 Auxiliary latching
{FAA policies which
§ 4b.356(b)).

{a) The use of auxiliary latching de-
vices is permitted. Such devices would
include dual locking handles, other types
of Iocking and safetying devices, and two
position handles, and where one opera-
tion such as pushing or pullng an the
handle unlocks the latching mechanism
and the second operation of turning the
handle unlatches the door for opening.
Auxiliary safetying devices should be
used only as an additional safety factor
and should net be used as a means of
carrecting an inadequate design of the
primary loeking or latching means. The
advantages to:be gained from the in-
stallation” of “auxiliary or dual safety
devices (safety chains and dual handie
main locking means) should be weighed
geainst the ineed to easily and rapidly
open the door in case of emergencies so
that the overall level of safety is as high
as practicable.

() All locking or safety means, in~
cluding safety chains and latches of any
kind, sheould ‘be so positioned and de-

R
N

devices
apply to

)

]
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signed that their presence, location and
means of operation are obvious to one
not familiar with door designs.

(1} The means of fastening safety
devices should be sufficiently simple to
make removal easy.

(2) Any emergency release mechg-
nism installed to release the safety de-
vice should operate with a simple motion
and upon the application of relatively
small forces.

(8) All locking devices should be
readily operable from hoth inside and
outside of the airplane and be appro-
priately marked hoth inside and outside.

(¢} Auxiliary safety devices meeting
the standards of paragraph (b) of this
section may be fastened in place during
the entire flight. It will not be neces-
sary to have such devices unlatched dur-
ing takeoff and landing. Auxiliary safefy
devices such as safety chains or bars that
do not meet the standards of paragraph
(b} of this section may be used provided
operating instructions are installed at or
near the device and a placard is in-
stalled requiring the remaval of such
devices prior to takeoff and landing,
[Supp. 25, 20 F, R. 2279, Apr. §, 19551

§ 4b.356-3 Power operated external
doors (FAA policies which apply to
§ 4b.356(h)).

Power operated doors should hbe
so designed that the door can be
opened by manual means even when
power is ingctivated. The loss of power
should not cause the door to become
uynlatched.'™

[Supp. 25, 20 ¥, R. 2279, Apr. B, 1855]

§ 45,3564 Means for safeguarding
against inadvertent opening in flight

(FAA policics which apply to
§ 4b.356(h)).

Auxiliary latching devices may be
used to reduce the probabiiity of inad-
vertent cpening in flight provided they
meet the standards and conditions
covered in § 4b.356-2.

(a) It is acceptable to create a limited
access zone in front of the door to elimi-

in Bince emergency landings, such as in the
wheels-up condition, may reasonably result
In the severance of eletirical wires or rupture
of hydraulic and poeumatic lines, the power
which may be needed for operation of the
doors or exlts may be Jost. Similarly, it s
concelvable that under emergency condis
tlons, the electrical power source may bo
purposely interrupted to reduce the possi-
piltty of fire.

§ 4b.356~5

nate the possibility of a passenger using
the door handle as a steadying means
and thereby inadvertently opening the
door. Although providing a restrieted
zone by means of a barrier may appear
to confiict with the requirements of
§ 4b.362 (g) for an unchstructed passage-
way to Type I and II emergency exits,
it is considered that it would contribute
sufficiently to the overall safety of the
aireraft cccupants to be permitied. This
device may be a rope, chain, rigid bar
or gate. Buch installations should be
waist high to provide the maximum
benefits for an adult and the end fasten-
ings should be simple to make removal
egsy. It is not considered acceptable to
install full-length auxiliary doors, but
walst-high rigid gates would be accept-
able provided they open toward the door
and will not block the opening of the
cabin door in any weay. The locking
means should be one which could be
easily overridden such as a spring-
loaded hall type latch.

(b) Flexibie gates such as those made
from webbing are not acceptable on the
basis that persons may hecome entangled
during an emergency egress. The use
of a barrier to prevent persons from in-
advertently opening the door in flight
daes not eliminate the need for a safety
means to provide for possible malfunce
tioning of the primary locking mecha-
nism; however, the suxiliary safetying
means of §4b.356-2 may eliminate the
need for a restricted zone,
|Supp. 25, 20 F. R, 2279, Apr. 8, 1955}

§ 45,3565 Direct visual inspection
(FAA policies which apply 1o

§ 4h.356(e)).
The means of complying with § 4b.356
(e} will depend upon the type of door

cand locking mechanism used. If should

be determined in all cases that means
are provided to ascertain that an
unsatisfactory condition does not exist
after closing the door. In some instances
a central window for viewing the posi-
tion of the mechanism may be sufficient
while other cases may require one or
more windows in the door frame to per-
mit inspeection of the bayonet location
relative to that portion of the lock in
the door frame. 'The need for and/or
the number and location of inspectlon
openings or windows will depend on the
type of door and locking mechanism
used.

1Supp. 25, 20 F. R. 2275, Apr. 8, 1955)
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§ 4b.356-6 Visual indicating system
(FAA policies which appl e 10
§ 4b.356(e) ).

(a) The visual indicating system
may consist of an indicator for e¢ach
individual door, or a system connecting
all doors in series. If the latter system
is used, it need not necessarily show
which door is not fully locked.

(b) Itis not necessary that more tha.n
one crew member be able to ascertain by
a visual signal that all external doors,
normally used by the crew in supplylng
the alrplane, or in loading and unload-
ing passengers and cargo, are fully closed
and locked. The visual signal should be
located so that it may easily be seen by
the appropriate crew member from his
station.

[Supp. 25, 20 F. R. 2278, Apr. 8, 1056] .

§ 4b.358 Seats, berths, and safety belts.
() General. At all statlons des-

ignated as occupiable during - take-off’

and landing, the seats, berths, belts,
harnesses, and adjsacent parts of the air-
plane shall be such that a person mak-
ing proper use of these facilities will
not suffer serfous injury in the emergency
landing conditions as a result of inertia
forces specified in § 4b.260. ' Seats and
berths shall be of an approved type (see
also § 4h.643 concerning safety belts).--
() Arrangement, (1)
and crew shall be afforded protection

from head injuries by one of the rollow--

ing means:

(1) Bafety belt and shoulder harnesa
which will prevent the head from-con-
tacting any injurious object, - '~

(ii» Safety belt and the elimination of
all'injurious objects within striking . ra.-
dius of the head,

(i) Safety belt and a cushioned rest

which will support the arms, shoulders
head, and spine.

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

®b The objective herein 1s to be able to
ascertain by visual means that the door
and/cor locking means iz sufficlently engaged
to ellminate hazards emansating from an jm-
properly closed door, Qutward opening doors
Present a different problem from Inward
Opening doors.

Passengers
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(3> All projecting objects which would
cause injury to persons seated or moving
about the airplane in normal flight shall
be padded.

“(4) Berths shall be s0 designed that
the forward portion is provided with a
padded end board, a canvas diaphragm,
or other equivalent means, capable of
withstanding the static load reaction of
the occupant when subjected to the for-
ward Inertia force specified in § 4b.260.
Berths shall be free from corners and
protuberances likely to cause serious in-
jury to a person occupying the berth
during emergency conditions.

(5) Seats for all crew members at
flight deck stations shall incorporate
provisions for the use of a shoulder har-
ness and the seats with such provisions
shall comply with the strength require-
ments of paragraph (c) of this section.

" (6)"Seats. for cabin attendants shall
be ‘disposed within the passenger com-
partment near approved floor level
emergency exits. (See § 4b.362 ().

(¢} Sitrength. Al seats and berths
and their supporting structure shall be
designed for occupant weight of 170
pounds with due account taken of the
maximum load factors, inertia forces,
and reactlons between occupant, seat,
and safety belt or harness corresponding
with all relevant flicht and ground load
conditions, including the emergency
landing conditions prescribed in § 4b.260.
In the case of berths, the forward {nertia
force shall be considered in accordance
with ‘paragraph (b} (4) of this section
and need not be considered with respect
to the safety belt. In additlon the fol-
lowing shall apply:

(1) Pilot seats shall be designed for
the reactions resulting from the applica-
tion of pilot forces to the flight controls
as prescribed in § 4b.224,

-(2): In determining the strength of the
seat or berth attachments to the strue-
ture,: and the safety belt or shoulder
harness attachments to the seat, berth,
or structure, the inertia forces specified
In §4b.260(z) shall be multiplied by a
factor of 1.33 in lieu of the fitting factor

" prescribed In § 4b.307(c).

{16 F. R. 23643, June 8, 1950, as amended by
Amdt, 4b—86, 17 F. R. 1004, Feb. 5, 1852; Amadt.
4b-8, 18 F. . 2215, Apr, 18, 1853; Amdt. 4b-3,
21 F.R. 993, Feb, 11, 1856; Amdt. 4b-8, 22 P.R.
55685, July 16, 1957; Amdt. 4h-8, 23 F.R.
2501, Apr. 18, 1968; Amdt, 4b-12, 27 PR, 2992,
Mar, 30, 1963]
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§ 4b.358-1 Application of loads (FAA
polictes which apply to § 4b.358).

The actual forces acting on seats,
berths, and supporting structure in the
various flight, ground and emergency
landing conditions will consist of many
possible combinations of forward, side-
ward, downward, upward, and aft loads.
However, in order to simplify the struc-
tural analysis and testing of these struc-
tures, it will be permissible to assume
that the critical load in each of these
directions, as determined from the pre-
scribed flight, ground, and emergency
landing conditions, aects separately. If
the applicant desires, selected combina-
tions of loads may be used, provided the
required strength in all specified direc-
tions ‘is substantiated. (TSO C-25, Alr-
craft Seats and Berths, § 514.25 of this
title, outlines acceptable methods for
testing seats - and berths).
|Supp. 232, 18 P. R. 5563, Sept. 17, 19563]

§ 4b.359 Cargo and baggage compart-
ments.

(See also §§ 4b.382 to 41.384.)

(a) Each cargo and haggage compart-
ment shall be designed for the placarded
maximum weight of contenits and the
critical load distributions at the appro-
priate maximum load factors corre-
sponding with all specified flight and
ground load conditions, excluding the
emergency landing conditions of § 4b.260.

(h) Provisions shall be made to pre-
vent the contents in the compartments
from becoming a hazard by shifting
under the loads specified in paragraph
(a) of this section.

(¢) Provisions shall be made to pro-
tect the passengers and crew from in-
jury by the contents of any com-
partment, taking into account the
emergency landing conditions of § 4h.260.
[15 F. R. 3543, June 8, 1850, as amended by
Amdt, 4b-6, 17 F. R, 1094, Feh. 5, 1952]

EMERGENCY PROVISIONS
§ 4b.360 Ceneral.

The requirements of §§4hb.361 and
4h.362 shall apply to the emergency
provisions.

§ 4b.301 Ditching.

Compliance with this section is op-
ticnal. The requirements of this section
are intended to safeguard the occupants
in the event of an emergency landing
during overwater flight. When compli-
ance {s shown with the provisions of par~

§ 4b.362

agraphs (a) through (c¢) of this section
and with the provisions of §§ 4b.362(d>,
4h.645, and 4b.646, the type ceriificate
shall include certification to that effect.
When an airplane is certificated to in-
clude ditching provisions, the recom-
mended ditching procedures established
on the basis of these requirements shall
be set forth in the Airplane Flight Man-
ual (see § 4b.742(d)).

(&) All practicable design measures
compatible with the general character-
istics of the type alrplane shall be taken
to minimize the chance of any behavior
of the airplane in an emergency land-
ing on water which would be likely to
cause immediaie Injury to the occu-
pants or to make it iImpossible for them
to escape from the airplane. The prob-
able behavior of the airplane in a water
landing shall be investigated by model
tests or by comparison with airplanes of
similar configuration for which the
ditching characteristics are known. In
this Investigation account shall be taken
of scoops, flaps, projections, and all
other factors likely to affect the hydro-
dynamic characteristics of the actual
airplane.

(h) It shall be shown that under rea-
sonably probable water conditions the
flotation time and trim of the airplane
will permit all occupants to leave the air-
plane and to occupy the life rafts re-
quired by §4b.645. If compliance with
this provision is shown by buoyancy and
trim computations, appropriate allow-
ances shall be made for probable struc-
tural damage and leakage.

Norz: In the case of fuel tanks which are
equipped with fuel Jettisoning provisions
and which can be reasonably expected to
withstand a ditching withcut leakage, the
jettisonable volume of fuel may be ccn-
sidered as buoyancy volume.

(¢) External doors and windows shall
be designed to withstand the probable
maximum local pressures, unless the
effects of the collapse of such parts are
taken into account in the investigation
of the probabie behavior of the airplane
in a water landing as preseribed in para-
graphs (a) and (b) of this section.
[Amdt, 4b-8, 18 P, R. 2215, Apr. 18, 1953]

§ 4b.362 Emergency evacuation,

Crew and passenger areas shall be pro-
vided with emergency evacuation means
to permit rapid egress in the event of
crash landings, whether with the landing
gear extended or retracted, taking into
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account the possibility of the alrplane
being on fire. If the airplane i divided
into separate compertments arranged so
that the minimum unobstructed passage-
way between such compartments is not
available as required by paragraph (g)
of this section, requirements of this sec-
tion shall be applied to each compart-
ment independently, Passenger: and
crew entrances and service doors shall be
considered as emergency exits if they
meet the applicable requirements of this
section.

(a) Flight crew emeraency -e.'z:its
Flight crew emergency exits shall be
located in the flight crew area, one-on
each side of the airplane, or, aliterna-
tively, & top hatch shall be provided.
Such exits shall be of sufficient size and
shall be so located -as to permit.rapid
evacuation by the crew. Such: exits
shall not be required in airplanes hav-
ing a passenger capacity of 20 or less if
the Administrator finds that the. prox-
imity of passenger emergency exits to the
flicht crew area offers a convenient and
readily accessible means of-. evacua.tlon
for the flight crew. :

{b) Passenger emergency e:mts type
and location. Al required exlts shall
be in such specific locatlons as will af-
ford the most effective means of pas-
senger evacuation.. The type of -exits
and their general location shall be as
follows:

(1) Typel: A rectangular opening oI
not less than 24 inches wide by 48 inches
high, with corner radii not greater than
3, the width of the exlt. -The frst Type
T exit on each side of the fuselage shall
be located in the aft portion of the pas-
senger compartment unless the configu-
ration of the airplane is such that some
other location would ‘afford a more ef-
fective means of passenger:evacuation.
All Type I exits shall be fioer Jevel exits,

{(2) Typell: Arectangular opening of
not less than 20 inches wide by 44 inches
high, with corner radil not greater than
15 the width of the exit.. Unless Type
I exits are required, one Type II exit on
each side of the fuselsge shall be lo-
cated in the aft portion of the passenger
compartment except where the configu~
ration of the airplane is such that some
other location would afford a more ef-
fective means of passenger evacuation.
Type II exits shall be floor level exits
unless located over the wing in.which
case they shall have a step-up .inside

Titie 14—Aeronautics and Space

the airplane of not more than 10 inches
and a step-down outside the airplane of
not more than 17 inches.

(3) Type II: A rectangular opening
of not less than 20 inches wide by 36
inches high, with corner radii not greater
than ¥ the width of the exit, located
over the wing with a step-up inside the
airplane of not more than 20 inches and
a step-down outside the airplane of not
more than 27 inches.

' (4) Type IV: A rectangular opening of

not less than 19 inches wide by 26 inches

‘high, with corner radii not greater than

15’ the width of the exit, located over the

wing with a step-up ltside the airplane
of not more than 29 inches and a step-

down outside the airplane of not more
than :36 inches.

. NoTe: Larger openings than those epeclfied

in paragraph (bh) of thls section shall be

acceptable, whether or not of rectangular
shape, provided that the specified rectangu-
lar openings can be Inscribed thereln, and
provided further that the base of the in-
scribed rectangular opening meets the speci-

" fled step-up and step-down heights.

{¢c)..Passenger emergency eTits; num-

ber required.  Emergency exits of the
type and location prescribed in para-
graph (b) of this section shall be acces-
sible "to the passengers and shall he
provided in accordance with subpara-
graphs (1) through (5) of this para-
graph. ‘
" (1) The rela.tion hetween the passen-
ger seating capacity and the type and
number of exits provided on each side of
the airplane shall be as follows:

e . Emergency exits required
. . on cach side of the

o o fuseiage
Passenger seating capacity
. Type|TypeiType| Type
P
1-10 lneluslve. e mencaceecmare [essanalcaccnnfcmmann 1
1118 INeISIVe oo memc e femcmameae e ) N P
20-39 Inelusive . e wmrnom 1

40-59 inclusive.

80~79 inclusive. ) ) — ) U P
80~109 inclusive 1 [avann-e 1

110~139 inclusive. P2 . ) ) I
140-179 inclusive. oo cuvmmans % 2 joceaan
180-219 inclusive. aveeeaee- 2 3 RO p—

- 'Nore: Although similar exits and thelr
locations are prescribed for each side of the
fuseiage, 1t 1s not the intent of this regula-
tion to require that the exits necessarlly he
at locations diametrically opposite each
other.
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(2) Additional exits shall be provided
on airplanes having 220 or more passen-
gers. The additional exits shall provide
an effective means of passenger evacia-
tion consistent with the minima provided
in the table in subparagraph (1) of this
paragraph.

(3) In applying subparagraph (1) of
this paragraph, it shall be acceptahle to
install 2 Type IV exits in lieu of each
required Type III exit.

(4) If the Administrator finds that
there exist compensating factors in the
emergency. evacuation means provided,
it shall be permissible to increase the
passenger seating capacity beyond that
shown in subparagraph (1) of this para-
graph, except that such increase in seat-
ing capacity shall in nc case exceed 10
passengers. o

(5) On airplanes where the vertical
location of the wing does not permit the
installation of over-wing exits, an exit
the dimensions of which are not less
than those prescribed in paragraph (b)
(3) of this section shall be installed for
each Type III and each Type IV exit
required by subparagraph (1) of this
paragraph.

{(d) Ditching emergency erifs. Ex-
cept as otherwise provided in this para-
graph, at least 2 exits, one on each side
of the airplane, meeting the minimum
dimensions of the exits specified In
paragraph (b) (3) of this section and
located above the water leve], shall be
provided. On airplanes with a passen-
ger seating capacity of 10 or less, the
minimum dimensions of the exit specified
in paragraph (b) (4) of this section shall
be acceptable, In addition, it shall be
shown that there is not less than one
emergency exit located above the water
level for every 35 passengers. It shall be
permissible to substitute 2 type IV exits
for each required type III exit. When
the configuration of the airplane is such
that it will not permit the location of
side exits above the water level, the
required number of side exits shall be
replaced by an equal number of overhead
hatches of not less than the dimensions
of exits specified in paragraph (b} (3)
of this section, except that on airplanes
having a passenger capacity of 35 or less
only one such overhead hatch need be
provided.

{e) Emergency exit arrangement. (1)
Emergency exits shall consjst of movable
doors or hatches in the external walls of
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the fuselage and shall provide an unob-
structed opening to the outside.

(21 All emergency exits shall be open-
able from the inside and from the out-
side except that the sliding window
emergency exit in the flight crew area
need not be openable from the outside
if the Administrator finds that the prox-
imity of other approved exits makes
them convenient and readily accessible
to the flight crew area.

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

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

(5) Means shall be provided for a di-
rect visual inspection of the locking
mechanism by crew members to ascer-
tain whether all emergency exits for
which the initial opening movement is
outward are fully locked.

(6) Provision shall be made to mind-
mize the possibility of jamming of
emergency exlts as a result of fuselage
deformation {n a minor erash landing.

(7) For all landplane ctnergency exits
other than exits located over the wing
which are more than 6 feet from the
ground with the airplane on the ground
and the landing gear extended, approved
means shall be provided to assist the oc-
cupants in descending to the ground.

(8> The proper functioning of emer-
gency exit installations shall he demon-
strated by test.

(fy Emergency exit marking. (1) All
passenger emergency exits, their means
of access, and thelr means of opening

.shall be marked conspicuously. The

fdentity and location of emergency exits
shall be recognizable from a distance
equal to the width of the cabin. The
location of the emergency exit operating
handle and the instructions for opening
shall be marked on or adjacent to the
emergency exit and shall be readable
from & distance of 30 inches.

{2) A source or sources of light, with
an energy supply independent of the
main lighting system, shall be installed
to {illuminate all emergency passenger
exit markings. Such lghts shall be de-
signed to funection automatically in a
erash landing and shall also be operable
manually.

i
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-(3). All emergency exits which are re-

quired to -be openable from the outside,
and their means of opening shall be
marked on the outside of the airplane
for guidance of rescue. personnel..
" (g) Emergency ecit access. Passage-
ways between individual compartments
of the passenger area and passageways
leading to Type I and Type II emer-
gency exits (see paragraph (b) of this
section) shall be unobstructed and shall
be not less than 20 inches wide. Adja-
cent to emergency exits where assisting
means are required by paragraph (e). (D)
of this section, there shall be sufficient
additional space to allow a crew member
to assist in the evacuation of passengers
without reduction in the unobstructed
widih of the passageway %10 such, exit
Access shall be provided from 'the
main aisle to all Type III and Type IV
exits and such access shall not be ob-
structed by seats, berths, or other pro-
trusions to an extent which would reduce
the effectiveness of the exit, except that
minor obstructions shall be permissible
if the Administrator finds that compen-
sating factors are present to maintain
the effectiveness of the exit, " If it Is
necessary to pass through a doorway to
reach any reguired emerpgency exit from
any seab in the passenger cabin, the door
shall be provided with a means to latch
it in the open position. A suitable plac-
ard stating that the door 1s to be latched
in the open position during takeoff and
landing shall be installed. ’

(h) Width of main aisle. The main
passenger aisle width at any point be-
tween seats shall not be less than the
values in the following table: )

Minjimum main passen-
ger alsle width

Passenger seatiog capacity -
Less than | 26 inches
25 inches | and more
from floor | from flgor

: Inches Inchet =
10 or less 12 18
1101 | 12 Xy
20 or more..... 16 20

[Amdt. 4b—4, 16 F. R. 11761, Nov. 21, 1951,
88 amended by Amdt. 4b-1, 19 F. R. 23250,
Apr, 20, 1954; Amdt. 4b-5, 22 F.R. 1546,
Mar, 9, 1957; 22 F.R. 1831, Mar. 23, 1957;
Amdt, 4h-6, 22 F.R. 6566, July 14, 1957; Amdt.
4b-8, 23 F.R. 2691, Apr. 19, 1058, Amdt. 4b-11,
24 P.R. 7070, Sept. 9, 1859; Amdt. 4b-13, 27
P.R. 2092, Mar. 30, 1962]
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§ 4b.362-1 Flight crew emergeney exits
(FAA policies which apply to
§ 44362 (a)).

(a) A flight crew area emergency exit
should be a minimum of 19°’ x 20°° un-
obstructed rectangular opening; how-
ever, other size and shape minimums
will also be acceptable providing a dem-
onstration of exit utility, using typical
flight crew personnel, is satisfactorily
demonstrated to the Administrator.

" (b) The provisions of § 4h.362 (e) (2)
through (8 and () are also ap-
plicable to flicht crew emergency exits.
When the internal exit “opening means”
involve sequence operations, operation of
two handles or latches, release of safety
catches, ete., such means will be accept-
able‘for flight crew exits when it can be
reasonably established that the means
will be “simple and cbvious” to crew
members trained in their use,

[Supp. 37, 28 F. R. 2789, Apr. 26, 1958)

§ 4b,362-2 Step-down distance (FAA
" interpretation which applies 1o
§ 4b.362(b) ).

The step-down distances specified in
§ 4b.362(b) (2), (3), and (4) mean the
actual distances between the bottom of
the required openings and a useahble foot-
hold -which extends out from the fuse-
lage and is large enough to be effective
without searching visually or by feel.
{Supp. 87, 23 F. R. 2789, Apr. 28, 1958]

§ 4b. 362-3 Number of passengers (FAA
- policies which apply 1o § 4b.362(c)).

" (a) Cabin attendants are considered
part of the crew and are not included
in. the passenger seating capacity,
§ 4b.362(c) (1).

“(b) The following compensatory fac-
tor in emergency evacuation means will
be acceptable for an increase in the pas-
senger seating capacity beyond the limits
specified in § 4b.362 () (1)..

(1) The installation of an approved
inflatable slide at each floor level exit,
other than over the wing exits, is accept-
able for:

(i) An increase of no more than 5
passengers on sirplanes having at least
2 such exits; or

(i1) An increase of no more than 10
passengers on airplanes hav‘mg at least
4 such exits,

{Supp. 37, 28 F. R, 2789, Apr. 26, 1953]
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§ 4b.362—4 Emergency exit design de-
scent means* (FAA policies which
apply to § 4h.362(e) (7)).

(a) The assist device required for crew
exits may be a rope or any cther device
demonstrated to be suitable for the pur-
pose. If a rope is provided, it should be
attached to the fuselage structure at or
above the upper limit of the exit opening.
The rope and attachment should be ca-
Ll,)able of withstanding a 400 Ib, static
oad.

(h) When required by § 4b.362 (e} (7)
at floor level passenger exits, the ap-
proved means may be an inflatable slide,
a non-inflatable slide, or any other de-
vice approved by FAA as suitable for the
purpose, Ropes or ladders will not be
approved as descent means for use af
floor level passenger exits,

[Bupp. 37, 23 P. R. 2789, Apr, 26, 1958]

§ 4b.362-5 Emergency ex it marking
(FAA policies which apply to
§ 4b.362 ().

(a) Exits in excess of the number
required by the table in § 4bh.362 (c) (1),
need not be marked as emergency exits,
but if so marked, such exits must meet
all requiretnents of § 4b.362 for the par-
ticular type.

(h) Emergency exits used solely for
emergency evacuation of the alreraft
should he marked “Emergency Exit"”
Emergency exits customarily used in
entering or leaving the airplane need
only be marked with the word “Exit.”
In either case, the marking should be in
red or in another eolor which provides
adequale contrast where red might be
ineffective against the cabin color
scheme.

(¢) Opening instructions when not on

the exit should be immediately beside -

the exit and no special effort should be

- required by a person having 20/20 vision

to read these instructions. Readability
should be evaluated under representative
day and emergency night lighting con-
ditions.

[Supp. 37, 23 F. R, 2780, Apr, 26, 1968]

1 Consideration should be given to such
factors nffecting the utility of Type III and
Type IV exits as welght, ease of handling,
provision of hand holds, stowage space, ade-
quacy of Instructions, ete. A side hinged or
external openlng exit would not be as critieal
from the welght standpoint a5 one removed
inwardly which miust be moved an appre-
clable distance to clear the exit approach.

§ 4b.362-6

§ 4b.362—-6¢ Emergency exit access
(FAA policies which apply to
§ 4b.362(g)).

() Attendant seating facilities?
should not normally result in any reduc-
tion in required aisle widths, passageways
between compartments, or the minimum
20’' passageway leading to Types I and IT
exits. Attendant seating facilities pro~
vided with any acceptable means of
clearing the passageway immediately is
not considered as being an obstruction
to these passageways. An acceptable
means of demonstrating complance
would be a spring loaded attendant seat
which provides automatic retraction
when the seat is vacated. Unless the
seat is aft facing, the seat should also be
equipped with & shoulder harness.

(b} When it is required that there be
an area adjacent to an exit to permit a
crew member to assist passengers in the
use of escape devices, n 12°° x 20°" area
with the long dimension parallel to and
clear of the required 20" exit approach
passageway or equivalent facility should
be provided. The area should be ade-
quate to permit an attendant to stand
erect and to perform needed assist serv-
ices In the evacuation of passengers.

(¢) Projection of the seat hacks {nto
the minimum required exit opening may
ke permitted only if the seat back can be
pushed forward or aft to clear the open-
ing with the seat occupied. The force
required to push the seat back away from
the opening should be as low as practi-
cable and should not exceed a maximum
of 35 pounds with the seat unoccupied.
The action should not require operation
of any mechanical release. A clear open-
ing should permit the required minimum
exit shape to be projected inward past
the seat bottom and back cushion,
Minor protrusion of the seat upholstery
is acceptable if it does not interfere with
exit removal and if it would be com-
pressed without special effort by the
person(s) using the exit.

(d) Arm rests, curtains, or other pro-
tuberances should not restrict the re-
quired minimum opening unless they are
removed simultaneously with opening of
the exit.

iUnder such seating arrangements, par-
ticular attention shomid be directed to com-~
pliance with §4b.260 (¢) to protect the
attendant from Incapacitation by aircraft or
galley equipment.
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()} Berth installations, whether or not
made up, should not decrease the accessi~
ity and utility of emergency exits,
fBupp. 37, 28 F. R, 2790, Apr. 26, 1868] .

‘8 4b.362-7 Width of main aisle
(FAA policies which a p pl y to
£ 4b.362(h)). .

In determining compliance with alsle
width requirements in an airplane so ar-
ranged that passengers face the aisle, the
minimum saisle should be considered to
begin at a point 12" forward of the Iead-
ing edee of each seat. :

{8upp. 37, 23 F. R. 2790, Apr. 23, 1958}

VENTILATION, HEATING, AND
PRESSURIZATION

§ 45,370 General. 7
The requirements of §§ 4b.371 through
4b.375 shall spply to the’ ventilatlon,
heating, and pressurization of the! alr-
craft. ce e
§ 4b.371 Venhlahon. TS
(a) All crew compartments' shall~ be
ventilated by providing & sufficlent
amount of fresh air to enable-the crew
members to perform their duties without.
undue discomfort or fatigue, - -
Nore: An outside alr supply of approxi~

mately 10 cubfc feet per minute ls con-
sidered a minimum for each ¢rew member,

"(b) Ventilating air in crew and pas-

senger compartments shall be free of
harmful or hazardous concentrations of
gases or vapors. ' R A

Nore: Carbon monokide concentrations in
excess of one part in 20,000 parta of alr'are
econsidered hazardous. Carbon’ dioxide In
excess of 3 percent by volume (ses level
equivalent) 1s consldered.hazardous ln ‘the
cnse of crew members. Higher concentra-
tions of carbon dioxide may not nacesaarlly
be hazardous In crew compartments i
appropriate protective breathing equlpment
18 avallable.

(¢) Provision shall be made to Insure
the conditions prescribed in paragraph
{b) of this section in the event of reason-
ably probable fajlures or malfunctioning
of the ventilating, heating, pressuriza-
tion, or other systems and equipment. If
accumulation of hazardous guantities of
smoke in the cockpit area is reasonably
probable, smoke evacuation shall be
readily accomplished starting with full
pressurization and without depressuriz-
ing beyond safe limits (see § 4b.374(1)).

Nore: Examples of acCeptable provisions
include secondary isclation, integral pro-
tectlve devices, and crew warning and shub-
off for ecquipment the malfunctioning of

Title 14—Aeronavtics and Space

which could introduce harmiul or hazardous
quantities of emoke or gases.

{(d) [Reserved]

(e) Means shall be provided to enable

the crew to control the temperature and
quantity of ventilating air supplied to
the crew compariment independently of
the temperature and quantity of ven-
tilating air supplied to other compart-
ments. .-
[156 F. R. 3643, June 8, 1850, a8 amended by
Amd$. 4b-6, 17 F. R. 1094, Feb. 5, 1852; Amdt.
4p-8, 18 F.R. 2215, Apr. 18, 1953; Amdt. 4h-6,
23 FR. 6566, July 1€, 1957; Amds, 4b~12, 27
F.R. 2692, Mar. 30, 1862]

§ 4b.371-1 - Carbon monoxide detection
(FAA poh(:les which apply to
- §4h371).
Pohcies outlined in § 4b.467-1 will
apply. )
{Supp. 24, 19 F.R. 4463, July 20, 1654]

§ 4b.372 Heating sysiems,

Combustion heaters shall be of an ap-
proved type and shall comply with the
fire protection requiremnents of § 4b.386.
Engine  exhaust heaters shall comply
with the provisions of § 4b.467 (c) and
. .

(Amdt. ¢b-6, 17 F. R. 1084, Feb. &, 1962]

§4h.372-1 Combustion  heaters
equipped with carbon dioxide fire
extinguishers (FAA policies which

.~ apply to § 4h.372).

- The policies outhned in §4h484-1

apply..
{Supp. 24,.19 F. R. 4463, July 20, 1954}

§ 4b.373 Pressurized cabins; general.

The desien of pressurized cabins shall
comply with the requirements ol
8% 4b.374 through 4b.376. (See also
§% 4b.216 (¢) and 4%.352, and the oxygen
requirements of the appropriate oper-
ating parts of the Civil Alr Regulations.)
{15 F. R. 3543, June 8, 1950, as amended by
Amadt. 4b-2, 20 F. R. 5308, July 26, 1955]

§ 41»3’{4 Pressure equipment and sup-
ply.

(See § 4b.47T7(C).

(a) Occupied cabins or compariments
of airplanes shall be eguipped to provide
a 'cabin pressure altitude of not more
than 8,000 feet at the maxitnum oper-
ating altitude of the airplane under nor-
mal operating conditions.

-(h) Airplanes certificated for opera-
tion at altitudes over 25,000 feet shall be
capahle of maintaining a cabin pressure
altitude of not more than 15,000 feet in

aNno
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the event of any reasonably probable
failure or malfunction in the pressuri-
zation system.

[ Amdt, 4b-6, 22 F, R. 5585 July 16, 1957)

§ 4b.375 Pressure control.

Pressurized cabins shall be provided
with at least the following valves, con-
trois, and’ indlcators for. controllmg
c¢gbin pressure.

ta) Two pressure rehef valves, at least
one of which is the normal regulating
valve, shall be installed to limit auto-
maticdily the positive pressure differen-
tiaj ‘to a predetermined value at the
maximum rate 'of flow delivered by the
pressure source, 'The combined capacity
of the relief valves shall be such 'that
the fallure of any one valve would not
cause an appreciable rise in the pressure
differential. The pressure differential
shall be considered positive when the in-
ternal pressure is greater than t.he ex-
ternal.

th) Two reverse pressure diﬁerentlal
relief valves (or equivalent) shall be in-
stalled to prevent automatically a nega-
tive pressure differential which would
damage the structure, except that one
such valve shall be considered sufficient
if it is of u design which reasonably pre-
cludes :ts malfunciioning.

(¢} Means shall be provided by which
the pressure differential can be rapidly
equalized.

(d} An automatlc or manual regu-
later for controlling the intake and/or
exhaust alr flow shall be Installed so that
the required internal pressures and air
flow rates can he maintained.

te) Instruments shall he provided ai
the pllot or flight engineer station show-
ing the pressure differential, the absc-
lute pressure in the cabin, and the rate
of change of the absolute pressure,

(fy Warning indication shall be pro- -

vided at the pilot or flight engineer sta-
tion to indicate when the safe or preset
Iimits on pressure differential and on
sbsolute cabin pressure are exceeded.

(gy If the structure 1s not designed
for pressure differentials up to the
maximum relief valve setting in combi-
nation with landing loads (see § 4h.218
(e}, a warning placard shall be placed
at the pilot or flight engineer station.

§4b.375~1 Warning indication (FAA
policies which apply to § 4b.375(f)).

{(a) Cabin pressure differential warn-
ing. Decause of the protection provided
by the reqguired duplication of pregsure
relief valves, appropriate warning mark-

§ 4b.380

ings on the cabin pressure differential
indicator will meet the requirement for a
warning indication to the pilot or flight
engineer when the safe or preset cabin
pressure differential limits are exceeded.
(b} Cabin absolute pressure warning,
An aural or visual signal in addition to
cabin altitude indicating means will meet
the requirements for a warning indica-
tion to the pilot or flight engineer when
the cabin absolute pressure is reduced be-
low that equivalent to 10,000 feet. - -
[Bupp. 37, 23 F. R. 2780, Apr. 26, 1958]

§ 4376  Tests.

‘{a) Strengih - test. The - complete
pressurized eabin, including doors, win-
dows, and all valves, shall be tested as a
pressure vessel for the pressure diﬁ’eren-
tial specified in § 4b.216{(c) (3}.

(b} Functional tests. The following
functional. tests shall be performed.

(1) To simulate the condition of regu-
lator valves closed, the functioning and
the capacity shall be tested of the posi-
tive and negatlve: pressure differential
valves and of the emergency release
valve,

(2) All parts of the pressurlzation
system shall be tested to show proper
functioning under all possible conditions
of pressure, temperature, and moisture
up (o the maximum altitude selected
for certification.

(3) Plight tests shall be conducted to
demonstrate the performance of the
pressure supply, pressure and Sow regu-
istors, Indicators, and warning signals
in steady and stepped climbs and de-
scents at rates corresponding with the
maximum attainable without exceeding
the operating limitations of the alrplane
up to the maximum altitude selected for
certification.

¢4) All doors and emergency exits
shall be tested to ascertain that they
operate properly after being subjected
to the flight tests prescribed in sub-
paragraph (3) of this paragraph.

FIRE PROTECTION
§ 4b.380 General.

Compliance shall be shown with the
fire protection requirements of §§ 4b.381
through 4b.386. (See also &3 4b.480
through 4b.4%0.) In addition, the fol-
lowing shall apply.

(a} Hend fire extinguishers. Hand
fire extinguishers shall be of an approved
type. The types and quantities of ex-
tinguishing agents shall be gppropriate
for the types of fires likely to occur in
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§ 4b.380-1

the compartments where the extinguish-
ers are Intended for use. Extinguishers
intended for use in Dersonnel compart-
ments shall be such as to minimize the
hazard of toxic gas concentrations. -
(b) Built-in fire extinguishers. ‘Where
8 built-in fire extinguishing system is
requlired, its capacity in relation to the
compartment volume and ventilation
rate shall be sufficlent to combat any fire
Mkely to occur in the compartment, All

built-in fire extinguishing systems ‘'shall”

the $0 Installed that any extinguisher
-agent likely to enter personnel compart-
ments will not be hazardous'to the occu~
pants and that discharge of the ex-

tinguisher cannot result in structura.l :

«damage. (See also § 4b.371.) .

(¢} Protective breathing equipment.
If the airplane contains Class A, B,or E
-cargo compartments (see § 4b. 383) pro-
tective breathing equipment shall pe in-
stalled for the use of appropriate crew
‘members. (See. § 4b.651 (h).) o
{Amdt. 4b-8, 17 F.R. 1004, Feb, 5, 1053, a8
amented by Amat. 4b-7, 17 PR, 116831, Dec,
30, 1952; Amdt, 4b-10, 24 F.R. 3163, Apr. 23
1959]

§ 4b.380—-1 Protective breathing equip-
ment (FAA policies which apply lo
§ 4b.380(c)).
The policies outlined in §4b.651-2
apply.
{Supp. 24, 19 F.R, 4463, July 20, 195&]

§ 4b.380-2 Approved hand fire extin-
... guishers (FAA policies which apply
- 10§ 4b.380(a)).
. {a) Standards for approval. An ap-
proved type fire extinguisher includes
those approved by the Underwriters
Laboratories, Inc., Factory Mutual Labo-
ratories, Underwriters' Laboratories of
Canada, or any other agency deemed
quelified by-the Administrator, or -ap-
proved by the Administrator in accord-
ance with the provisions of - § 4b.18." - =
(b} General. When selecting a hand
fire extinguisher for use in:alr¢raft, con-
sideration should be given. to the most
appropriate extinguishing agent for the
type and location of fires? likely to be

[

1 Class A fires: Fires in ordinary combusti-

ble materials where the quenching and cocl-

Ing effects of quantities of water, or solutions’
contalning large percantages of wat.er. are of.

first importance.

Class B fires: Flres in’ ﬁammable nqums.‘

greases, ete., where s blanketing . eﬂ.’ect ia
ossential, :

Class C fires: Fires in electrical equlpment.f
where the use of a monconducting extin-

gulshlng agent 1s of firtst importance, - -’

29
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encountered, Consideration should also
be .given to the agent’s ratio of ex-
tinguishing ability to quantity required,
toxicity,? corrosive properties, freezing
point, and to the unit's gross welght, ease
of operation, and maintenance require-
menis. Aircraft hand fire extinguishers
using agents having & rating in toxicity
QGroup 4 or under should not be installed
in airplanes for which an application for
a type certificate was made on or after
March 5, 18527

. (¢} . Types.of. ea:tmguishers—(l) Car-
bon dioxide extinguishers.' Carbon di-
oxide extinguishers are acceptable when
the principal hazard is a Class B or Class
C fire. Carbon dioxide portable instal-
lations should not exceed five pounds of
agent per unit to insure extinguisher
portability and to minimize ecrew com-
partment CO, concentrations.

~(2) Water extinpuishe‘rs.‘ Water ex-
tinguishers are acceptable when the
principal hazard is a Class A fire and
where a fire might smolder if atiacked
solely by such agents as carbon dioxide
or dry chemical.

2 The toxlcity ratings listed by the Under-
writers® Laboratories for some of the com-
monly known fire extinguisher chemicals are
as follows:

Bromochloromethane—Group 8.

Bromotriflucromethane--Group 6,

Carbon dloxide—Group B.

-Carbon tetrachlorlde—Group 3.

. .Dibromodifluoromethane—Group 4.

Methyl bromide—Group 2.

Y Many transport type alrplanes, due to
thelr type certification basls, are not re-
quired to comply with §4b.380. For such
alrplanes, 1t 1a recommended that hand fire
extinguishers employing agents In toxicity
Group'4 or higher be installed when renew-
ing or replacing hand fire extinguishers em-
ploying  toxic agents.

¢ Carbon ' dloxide 18 noncorrosive and will
not injure food or fabrie. Extingulshers must
be winterized if they are to operate at tem-
peratures below —40* F. Approved unit
capacity ranges upwards from two pounds.
These extinguishers have only llmited value
for the extingulshment of Class A fires, the
action of the agent being to blanket the fire
by excluding oxygen,

- Y Certaln antitreeze agents may be cor-
rosive. . Approved extinguishers are elther
protected agalnst freezing to -—40° F. or must
be’handled’ a8 any other unprotected water
on ‘the alrplane.. Technlcal Standard Order
Cl19a. (14 CFR 514.19a) covers & minimum
i3 | quart. capacity approved water ex-
tingulsher. Water extingulshers of the kinds
currently on the market are not acceptable
for fammable liquid or electrical fires.

).

&
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(3} Vaporizing liquid extinguisherst
Vaporizing liquid type fire extinguishers
are acceptable when the principal hazard
is a Class B or Class C fire,

(4) Dry chemical extinguishers! Dry
chemtical extinguishers are acceptable
where the principal hazard is a Class B or
Class C fire. The extinguisher should
not be used in crew compartments bhe-
cause of interference with visibility dur-
ing discharge and because of the possi-
bility of the nonconductive ipowders'
being discharged on electrical contacts
not otherwise involved.

{Supp. 20, 21 F. R. 5735, Aug. 7, 1956]

§4hb,381 Cabin interiors.

All compartments occupied or used by
the crew or passengers shall comply with
the following provisions:

(a} The materials in no case shall be
less than flash-resistant.

{b) The wall and ceiling linings, the
covering of all upholstering, floors, and
furnishings shall be flame-resistant.

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

(d) All receptacles for used towels,
papers, and waste shall be of fire-resist-
ant material, and shall incorporate
covers or other provisions for contain-
ing possible fires,

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

(f) In addition to the requirements of
paragraph (e) of this section at least the
following number of hand fire extin-
guishers conveniently located for use in

passenger compartments shall be pro- -

0

° These agents are not normally corrostve to
afreraft structure and approved units will
be satisfactorily protected agalnst freezing to
at least —40* F. Up to the effective date of
this polity, no vaperizing Nguld extinzgulsher
with Underwriters’ Laboratories toxlicity rat-
ing higher than Group 4 i3 commercially
avgilable. Approved units have a minlmum
capacity of one quart. They are of only
limited value for the extinguishment of Class
A fires, having a cooling effect of about one-
tenth that of water,

TThe powder is nontoXic and noncorrosive
and approved units are protected against
freezing to at least —40° F. Minimum
capacity of approved units ls two pounds.

$ 4b.361—1

vided according to the passenger capac-
ity of the airplane;

Minitmum number
of fire

Passenger capacity: extinguishers

T through 80a e oo

31 through 680 .o

61 Of MOre e
116 F. R. 3543, June 8, 1950, as amended by
Amdt, 4b-8, 17 F. R. 1084, Feb, 5, 1862]

§ 4b.381-1 Hand fire extinguishers for
cabin interiors (FAA policies which
apply to § 4b.381 (e) and (f)).

{a) Crew compartment. At least one
hand fire extinguisher suitable for
Class B and C fires should be installed
in the crew compartment. Additional
extinguishers may be required as dic-
tated by potential fire Thazards,
extinguisher accessibility, and agent
capacity.

(1) The extinguisher(s) should bLe
readily aceessible to ecrew members and
mounted so as to facilitate quick removal
from its mounting bracket.

(b) Passenger compartments, Fire
extinguisher type and capacity should be
based on the hazard, e. g., if a unit must
protect large accessible baggage com-
partments, galleys, or electrical equip-
ment racks, portables larger than min-
imum size should be provided. The size
of the extinguisher should not, however,
preclude ready portability by a flight
attendant or even a passenger.

(1) Each fire extinguisher should bhe
located adjacent to the most prominent
hazard such as a baggage compartment,
galley, ete.

(1) Where no such obvious hazard ex-
ists, or when only one unit is required,

K=o

_ the extinguisher should be located at the

flight attendant’s station or at the en-
trance door on a.ircra.ft with no flieht
attendant,.

(i1) Where two or more extinguishers
are required and location is not dictated
by special hazards, the units shouid he
located at opposite ends of the passenger
cabin,

(2) An extinguisher should " be in-
stalled in each separate cabin, lounge, or
smoking compartment unless the ex-
tinguisher in the adjacent compartment
is in close proximity and easilv accessible.

(3) Al extinguishers should be easily
accessible and clearly visible to the crew
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§ 4b.382

and passengers; however, if they cannot
be clearly visible, thelr location should
be indicated by & clearly legible placard
or sign visible to the crew and pas-
sengers.* -
{Supp, 30, 21 F. R. 6735, Aug 1 1955] "
£ 4b.382 Cargo and- baggage compnrt-
menits.

(a) Cargo and baggage compartments
shall include no controls, wiring, lnes,
equ1pment or accessories the damage or

failure ‘of * which would aﬁ’ect the- 'safe:

operation- ‘of*'the alrplarie;’unless’such
items are shielded, isolated, or otherwise
protected so that they.cannotvhe dam-
aged by movement.of cargo in the com~'
partment,-and so that any breakage:br
failure of such 1tem w111 not. oreate a
ﬁre hazard.:

"{b) Provision shall be made 10-pre-
vent cargo or baggage from interfering
with the functioning of the fire-protec.
tive features of the compartment.

{c) All materials used In the eonstruc-
tlon of cargo or baggage compartments.
Including tie-down equipment. shall he
flame-resistant. . Lo

{d) Sources of heat within the com-
partment shall be shielded and Insulat;ed
to prevent igniting the cargo. ‘

Nore: Sources of heat likely to ignite cargo
Include 1light hulbs, combustion heaters,
heater ducts, electrical appllances, ete. "

[156 P.R. 3643, June 8, 1930, as amended hy
Amdt. 4b-10, 2¢ P.R. 3153, Apr. 23, 1853] .

§ 4b.383 Cargo comparlmenl cla&ssﬁcu-
tion.

All cargo and baggage compartments
shall include provisions for safeguarding
against fires according to the following
classification.

(a) Class A. Cargo a.nd baggage
compartments shall be classified as “A"
if the presence of a possible fire therein
would be easily discernible to a member
of the crew while at his station, and if

all parts of the compartment are easily

accessible in flight. A hand fire extin-
guisher shall be available for each com-
pariment. (See § 4b.380 {(¢) for protec-
tive breathing requirements.)

tb) Class B. Carge and baggage com-
partments shall be classified as “B» if
sufficient access i{s provided whiie In
flight to enable a member of the crew to

It 1z recommended that slgns lnd!catlng
locatlon of extinguishers have letters at least
34 Iltich In helght mounted on & contrastlng
background.
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reach effectively all parts of the com-
partment and its contents with a hand
fire extinguisher., Compliance shall be

- shown with the following: .

.41y The design of the compartment
shell he such that, when the access pro-
visions are being used, no hazardous
quantity of smcke, flames, or extinguish-
Ing agent .will. enter any compartment
occupied by the-crew or passengers, (See
§4b.380, (c) ,foz: protectwe breathing re-
quu'ements,)

(2} BEach compartment . shall e
equ:pped with & separate system of an
approved - type: smoke detector or fire
detector to give warning at the pdot or
flight engineer station.”

'3y Hand firg extingulshers shall “be
teadily avallable’ for use in each com-
partment, :

14) The ‘compartment’ shaﬂ be com-
pletely lined with fire-resistant material.

(¢).:Class *C, Cargo and baggage
compartments shall be classified as “C”
if they do not conform to the prerequi-
sites for the “A” or "“B" classifications.
Compliance shali -be shown with the
following. ..5:....

(1) Each - compartment
equippeg with:

(1) A separate system of an approved

type smoke detector or fire detector to
give warning at the pilot or flight engl-
neer station, and
“U(4i)- An approved built-in fire-extin-
guishing system controlled from the pilot
or flight engineer station.
#7(2) Means shall be provided to ex-
clude hazardous quantities of smoke,
flames, or.extinguishing agent from en-
tering into:;any compartment occupied
by the crew or passengers.

(3) Ventilation and drafts shall be
controlled within each compartment so
that the extinguishing agent provided
can’ ‘control ‘any fire which tmay start
w1th1n the compartment.

" (4. The compartment shall be com-
pletely lined with fire-resistant materfal.

“id) Class D. Cargo ahd baggage com-
partments shall be classifled as “D™ if
they are so designed and constructed that
a fire oceurring therein will be completely
confined without endangering the safety
of the airplane or the occupants. Com-
pliance shall be shown with the
following.’

{1} Means shall be provided to ex-
clude hazardous quantities of smoke,

shall be
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flames, or other noxious gases from en-
tering into any compartment occupied
by the crew or passengers.

(2) Ventllation and drafis shal] be
controlled within each compartment so
that any flre likely to occur in the com-
partment will not progress beyond safe
jimits. .

Not%: For compartments having a volume
not in excess of 500 cu. ft. an airflow of not
more than 1,500 cu. ft. per hour is considered
acceptable, For larger compartments lesser
sirflow may be applicable.

(3) The compartment shall be com-
pletely lined with fire-resistant material

(4) Consideration shall be given. to
the effect of heat within the compart-
ment on adjacent critical parts of the
airplane.

(e) Class E. On alrplanes used for the
carripge of cargo only it shall be accept-
able to classify the cabin area as a Class
“E" compartment. Compliance shall be
shown with the following:

(1) The compartment shall be com-~
pletely lined with fire-resistant material,

(2) The compartment shall be
equipped with a separate system of an
approved type smoke or fire detector to
give warning at the pilot or flicht engi-
neer station,

(3) Means shall be provided to shut off
the ventilating airflow to or within the
compartment. Controls for such means
shall he accessible to the flight crew in
the crew compartment.

{4) Means shall be provided to exclude
hazardous quantities of stnoke, flames, or
noxious gases from entering the flight
crew compartment. (See §4b.380(c) for
protective breathing equipment.)

(5) Required crew emergency exits
shall remain accessible under all cargo
loading conditions.

[15 F.R. 3543, June 8, 1950, as amended by
Amdt, 4b—6, 17 PR. 1084, Feb. 5, 1952; Amagt.
48, 18 F.R. 2215, Apr. 18, 1953; Amdt. 4b-2,

30 P.R. §306, July 28, 1955 Amat. 4b-10, 34
F.R. 3153, Apr. 23, 1958]

§ 4b.384 Proof of compliance.

(a) Compliance with those provisions
of § 4b.383 which refer to compartment
accessibility, to the entry of hazardous
quantities of smoke or extinguishing
agent into compartments occupied by the
crew or passengers, and to the dissipa-

§ 4b.386

tion of the extinguishing agent in
class C compartments shall be demon-
strated by tests in flight.

(by It shall also be demonstrated
during the tests prescribed in paragraph
{a) of this section that no inadverient
operation of smoke or fire detectors in
adjacent or other compartments within
the airplane would occur as a result of
fire contained in any ohe compariment,
either during or after extinguishment,
unless the extinguishing system ﬂoods
such compartiments simultaneously,

[15 P. R. 8543, June 8, 1850, a3 ammended by
Amds, 4b--6, 17 F. R. 1085, Feb. 5, 1852}

8§ 453841 Cargo and - bagpage com-
partments equipped with carbon di-
oxide fire extinguishers (FAA poli-
cies which apply 1o § 4b.384).

The policles outlined in - § 4h.484-1
apply.
|Supp. 24, 19 P, R. 4483, July 20, 1954)

£ 4b.385 Flammable fluid fire protec-

tion.

In. areas of the airplane where
flammahble fluids or vapors might be
liberated by leakage or failure in fluid
systems, design precautions shall be
made to safeguard against the ignition
of such fluids or vapors due to the oper-
ation of other equipment, or to control
any fire resulting from such ignition.
fAmdt. 4b~§, 17 F, R. 1085, Feb. §, 1853]

§ 4b.386 Combustion heater fire protec~
tion.

(a) Combustion heater fire zones.
The following shall be considered as
combustion heater fire zones and shall
he protected against fire in accordance
with applicable provisions of §§ 4b.480Q
through 4b.486 and § 4b.489.

. (13 Reglon surrounding the heater, if
such region contains any flammable
fluid system components other than the
heater fuel system which might be dam-
aged by heater malfunctioning or which,
in case of leakage or failure, might per-
mit flammable fluids or vapors to reach
the heaters,

{2) Region surrounding the heater, I
the heater fuel system incorporates fit-
tings the leakage of which would permit
fuel or vapors to enter this region.

(3) That portion of the ventilating alr
passage which surrounds the combus-
tlon chamber except that no fire extin-
guishment need be provided in cabin
ventilating alr passages.

22-023—64——-28 895
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§ 4b.386

(b) Ventilating air ducts. (1) Ven-
tilating air ducts which pass through fire
zones shall he of fireproof construction.

(2) Dnless isolation is provided by the
use of fireproof valves or other equiva-
lently effective means, the ventilating air
duct downstream of the heater shall be
of fireproof construction for a sufficlent
distance to assure that any fire originat-
ing from within the heater can be con-
tained withipr the duct. S

(3) - Portions .. of . ventilating. - ducts
passing through regions'in“the ’airp}ane
where flaramable fluid - systems ' are
located shall be so constructed or Iso-
1ated from such systems that fallure 'or
malfunctioning of the flammable: fluid
gystem components cannot ‘introduce
flammable fluids or vapers into the ven-
tilating airstream. - . RSN

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

(2) Combustion air duets shall not
communicate with the ventilating 'air-
stream unless it is demonstrated.that
fiames from backfires or reverse burning
cannot enter the ventilating. alrstream
under any conditions of ground or flight
operation including conditions of reverse
flow or malfunctioning of the heater or
its assoclated components. o
-+ {3) ‘Combustion” air ‘ducts shall-not
restrict prompt relief of backfires which
can cause heater failure due to pressures
generated within the heater. .../l 0
" (d) ' Heater controls;: general,: Pro-
vision shall’ be made to prevent:haz-
ardous accumulations of water or ice on
or within any heater eontrol components,
control system tubing, or safety controls.

" (e) Healer safety comntrols.” (1) In
addition to the components provided for
normal continuous control of ‘air tem-
perature, air flow, and fuel flow, means
independent of such components-shall
be provided with respect to each heater
to shut off automatically that heater’s
ignition and fuel supply at a point. re-
mote from the heater. when the heat
exchanger temperature or ventilating air
temperature exceed safe limits or when
either the combustion air flow or the
ventilating air fiow becomes inadequate
for safe operation. The means provided
for this purpose for any individual heater
shall be independent of all components
serving other heaters the heat output of
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which is essential to the safe operation
of the airplane, '

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

(f) Air intakes. Combustion and ven-
tilating air intakes shall be so located
that no flammable fluids or vapors can
enter the heater system under any con-
ditlons of ground or flight operation
either during normal operation or as &
result of malfunctioning, failure, or im-
proper operation of other airplane com-
ponents. :

‘(g) Heater erhaust. Heater exhaust
systems shall comply with the provisions
of §4b.467 () and (b). In addition,
provisions shall be made in the design of
the heater exhaust system so that the
products . ¢f combustion will be safely
conveyed overboard to prevent the oc-
currence of the following:

. (1) Fuel leakage from the exhaust to
surrounding compartments;

(2) Exhaust gas impingement on sur-
rounding equipment or structure;

" (3) Ignition of flammable fuids by
the exhaust, when the exhaust is located
in a compartment confaining flammable
fluid:lines; ~ - - - .
-:(4) Restriction by the exhaust of the
prompt relief of backfires which can
cause heater failure due to pressure gen-
erated within the heater.

(h) Heater fuel systems. Heater fuel
systems shall comply with all portions of
the powerplant fuel system requirements
which affect. safe heater operations. In
addition, heater fuel system components
within the ventilating airstreair shall be
protected by shrouds so that leakage
from such components cannct enter the
ventilating airstream.
~:(1y Drains. Means shall be provided
for safe drainage of fuel accumulations
which might oceur within the combus-
tion chamber or the heat exchanger.
Portions of such drains which operafe at
high temperatures shall be protected in
the same manner as heater exhausts (see
paragraph (g) of this section). Drains
shall be protected against hazardous ice
accumulations in flight and during
ground operation,

[Amdt. 4b-6, 17 F. R, 1085, Feb, 5, 1952, as
amended by Amdt. 4b-8, 18 F. R, 2215, Apr.
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18, 1953; Amds$. 4b-2, 20 P. R. 5306, July 28,
1855; Amdt. 4b-3, 231 F. R. 993, Feb. 11, 1066]

MISCELLANEOUS

§ 4b.390 Reinforcement nesr propel-
lers.

Portions of the alrplane near propeller
tips shall have sufficlent strength and
stiffness to withstand the effects of the
induced vibration and of ice thrown
from the propeller. Windows shall not
be located in such regions unless shown
capable of withstanding the most severe
ice impact likely to occur. :

§ 4b.391 Leveling marks.

Reference marks shall be provided for
use in leveling the airplane to facilitate
welght and balance determinsations on
the ground.

Subpart E—Powerplant Installation
INSTALLATION
§ 4b.400 General.

The powerplant installation shall be
considered to Include all components of
the airplane which are necessary for its
propulsion. It shall also be considered
to include all components which affect
the control of the major propulsive units
or which affect their safety of operation
between normal inspections or overhaul
periods. (See §§ 4h.604 and 4b.613 for
instrument installation and marking.)

(a) Scope. Reciprocating engine in-
stallations shall comply with the provi-
sions of this subpart. Turbine engine in-
stallations shall comply with such of the
provisions of this subpart as are found
:ippllcable to the specifle type of installa-

on.

(b} Functioning. All components of
the powerplant installation shall be con-
structed, arranged. and installed in a
manner which will assure their con-
tinued safe operation between normal
inspections or overhaul perlods.

(¢) Accessibility. Accessibility shall
be provided to permit such imspection
and maintenance as is necessary to as-
sure continued afrworthiness.

(d) Electrical bonding. Electrical
interconnections shall be provided to
prevent the existence of differences of
potential between major components of
the powerplant installation snd other
portions of the alrplane.

[16 F. R. 3543, June 8, 1950, as amended by
Amdt. 4h-G, 17 F. R. 1095, Feb. 5, 1952

§ 4b.401

§ 4b.400-1 Engine and propeller oper-
ation (FAA policies which apply to
§ 4h.400).

The engines and propellers should be
observed during the flight test program
to determine satisfactory operation of
these systems and their associated come-
ponents,
|Supp. 24, 19 F. R. 4463, July 20, 1954]

§ 4b.400-2 Powerplant installation
components (FAA interpretationa
which apply to § 4b.400).

The ferm “sll components” includes
engines and propellers and their parts,
appurtenances, and accessories which
are furnished by the engine or propeller
manufacturer and all other components
of the powerplant installatlon which are
furnished by the alrplane manufacturer.
For example: Fuel pumps, lines, valves,
and other components of the fuel sys-
tem which are integral parts of the type
certificated engine are also components
of the airplane powerplant installation.
[Supp. 40, 28 F. R. §018, Nov. 20, 1058}

§ 4b.401 Engines.

(a) Type certification., All engines
shall be type certificated in accordance
with the provisions of Part 13 of this
subchapter.

(by Engine isolation. The power-
plants shall be arranged and isolated
each from the other to permit operation
in at least one configuration in 8 manner
such that the failure or malfunctioning
of any engine, or of any system of
the airplane the failure of which can
affect an engine, will not prevent the
continued safe gperation of the remain-
ing engine(s} or require immediate ac-
tion by a crew member for continued
safe operation, '

- (e} Control of engine rotation. Means
shall be provided for Individually stop-
ping and restarting the rotation of any
engine In flight, except that for turbine
engine installations means for stopping
the rotation need be provided only if
such rotation could jeopardize the safety
of the airplane. All components pro-
vided for this purpose which are located
on the engine side of the fire wall and
which might be exposed to fire shall be
of flre-resistant construction. If hy-
draulic propeller feathering systems are
used for this purpose, the feathering
lines on' all airplanes manufactured af-
ter June 30, 1954, shall be fire-resistant
under the operating conditions which
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§ 4b.401-1

may he expected to exist when feather-
ing is being accompushed (See also
§ 4b.449.)

(d) Rotor blade proteetton Turbine
powerplant installations shall include a
means of protection such that the oc-
currence of rotor blade failure in any
engine will not affect the operation of re-
maining engines nor jeopardize the con-
tinued safe operation of the -airplane,
unless the engine type certificate :speci-
fles that the engine rotor cases have.heen
substantiated as . capable of containing
the. damage resultmg from retor blade
fanure . o
- {e): Engme turbme rotor ﬁDesign pre-
cautlons shall be taken to mintmize the
probability. of jeopardizing the safety.of
the airplane in the event of engine,tur-
bine rotor failure, unless the engine type
certificate specifies that-the turbine ro-
tors have been demonstrated to.provide
sufficient strength to withstand damage
inducing factors such as those -which
might result from abnormal rotor speeds,
temperature, or vibration and the design
and functioning of the powerplant sys-
tems associated with engine control de-
vices, systems, and instrumentation -are
such as to give reasonable assurance that
those engine operating l}mitations which
adversely affect turbine'rotor structural
Integrity will not be exceeded in service,
[16 P, R. 3543, June 8, 1850, as amended by
Amadt. 4b-§, 17 P, R, 1095, Feb. 6, 1852; Amdt,
4b-8, 18 F. R. 2215, Apr. 18, 1953; Amdt. 4b-2,
20 F.R. 6308, July 26, 1655; Amdt. 4b-6 22
F.R. 6565, July 18, 1957}

§ 4b.401~1 Approval of automatic pro-
peller feathering system (FAA pol-
icies which apply to §4b.4-ﬂl(c})v

All parts of the feathering device
which are integral with the bpropeller
or attached to it In a manner that may
affect propeller airworthiness should be
considered fram the standpoint. of the
applicable provisions of Part 14 of this
subchapter. The determination of the
continuing eligibility of the propeller
under the existing type certificate, when
the device is installed.or attached, will
be made on the following basis:.

¢a) The automatic propeller- feather-
ing system should not adversely affect
normal propeller operation and should
function properly under all temperature,
altitude, .airspeed, vibration, accelera.
tion, and other conditions to be expected
in normal ground and fight operation.

{b) The automatic device should be
demonstrated to be free from malfunec-
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tioning which may cause feathering un-
der -any conditions other than those
under which it is Intended to operate,
For example, it should not cause feath-
ering. during:

- (1) Momentary loss of power,

5 (2) Approaches with reduced throttle
settings. -

9:i(e)” The- automatic propeller feather-
ing system should be capable of operat-
ing in’ its intended manner whenever
the throttle control is in the normal
position to’provide -take-off power. No
special operations at the time of engine
failure should be necessary on the part
of the crew in order to make the auto-
matlc feathermg system operative.

(d)’ The automatic propeller feather-
ing installation should be such that not
more than one engine will be feathered
automatically even if more than one en-
gine fails simultaneously.

{e) The automatic propeller feather-
- Ing installation should be such that nor-

mal operation may be regained after the
propeller has begun to feather automati-
cally., -

{f) The automatic propeller feather-
Ing - installation should incorporate a
switch or equivalent means by which to
make the system i{noperative. (See also
% 4h, 10-2.)

{Supp. 23, 19 F. R. 1818, Apr. 2, 1954

§ 4h. 401-2 Propeller feathering system
| ‘operational tests (FAA policies which

" apply to § 4b.401(c)).

(a.) Tests should be conducted to de-
termine the time required for the pro-
peller to change from windmilling (with
the propeller controls set for take-off)
to the feathered position at the take-off
safety speed, Vi.

‘() (1) The propelier feathering sys-
tem should be tested to demonstrate
nenrotation up to 1.2 times the maxi-
mum level flight speed with one engine
moperative or the speed employed in
emergency descents whichever is higher
With: :

Critieal englne—Inoperative,
Wing fiaps—Retracted.
Landing gear—Retracted,
GCowl flaps—Clased.

(2) A sufficient speed range should be
covered to assure that the propeller
feathering angle established on the basis
of the high speed requirement does
not permit rotation in reverse at the
lower speeds. In addition, the propeller

AR
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should nnt inadvertently unfeather dur-
Ing these tests.

. (e¢) In order to demonstrate that the
feathering system operates satisfacto-
rily, the propeller should be feathered
and unfeathered at the maximum oper-
ating altitude established in accordance
with §4b.722, The following data
should be recorded:

Time to feather propeller at the one- engine-
inoperative crulsing speed.

Time to unfeather propeiler to 1,000 r. p. m.
at maximum operating altitude and one-
engine-inoperative crulsing speed.

Altitude of propeller Ieathering tests.

Amblent air temperature of propeller
featherinpg tests,

[Supp. 24, 19 F. R. 4463, July 20, 1954]

§ 4b.401-3 Continued rotation of tur-
bine engines (FAA policies which
apply 1o § 45.401(c) ).

(a) If means are not provided to com-
pletely stop the rotation of turbine en-
gines it should be shown that continued
rotation, either windmilling or con-
trolled, of a shutdown turbine engine
will not cause:

(1) Powerplant (including entgine and
accessories) structural damage which
will adversely affect other engines or the
aircraft structure,

(2) Flammable fluid to be pumped into
a fire or onto an ignition source, or

(3) A vibration mode which will ad-
versely affect the asrodynamic or struc-
tural integrity of the airplane,

(b) Feathered propellers, brakes,
doors or other means used to control
turbine engine rotation need not pro-
duce a complete stop of engine rotation*
unless the continued rotation will cause
any of the conditions set forth in para-
graph (a) of this section,

(¢} If engine induction air duct doors,
or shaft, or other types of brakes?® are
provided to control turbine engine ro-
tation, no single fault or failure of the
system controlling engine rotation should
cause the inadvertent travel of the
doors towsard the closed position, or the

i It may be assumed that the conditlons in
paragraph (a) of this sectlon will not oceur
at engine rotor speeds up to 400 r.p.m.

2 The provision of doors or brakes is a pro-
tective feature to assure that the condltions
of paragraph (a) of this sectlon will not
occur. Such provision, therefore, should be
of a high order of rellability, and the prob-
abillty should be remote that doors or hrakes
will not function normally on demand,

§ 4b,4092-1

inadvertent energizing of braking means,
unless compensating features are pro-
vided to assure that engine fallyre or
a critical operating condition will not
oceur.

{Supp. 82, 22 F. R. 5708, July 23, 1957}

§ 4h.401—4 Engine operation with au-
tomatic propeller contro]l system in-
stalled (FAA policies which apply to
§ 4b.401(b)).

(a) When an aufomatic control sys-
tem for simultaneous r.pan. control of
all propellers is installed, it should be
shown that no single failure or malfunc-
tion in this system or in an engine con-
trolling this system will:

(1) Cause the tolerable engine over-
speed for this condition " to be exceeded
at any time, and

(2) Cause a loss of thrust which will
cause the airplane to descend below the
established takeoff path (§4b.116) if
such system is certificated for use during
takeoff atid climb. Thlis should be shown
for all weights and altitudes for which
certification is desired. A period of five
seconds should be allowed from the time
the malfunction occurs to the init{al mo-
tion of the cockpit control for corrective
action taken by the crew.

{b) Compliance with this policy may
be shown by, (1) analysis, (2) flight dem-
onstration, or (3) a combination of anal-
ysis and flight demonstration.

{Supp. 33, 22 F. R. 6883, Aug. 27, 1957]

8 4b.402 Propellers.

Propellers shall be type certlﬁcated
in gccordance with the provisions of
Part 14 of this subchapter. The maxi-
mum propeller shaft rotational speed
and the engine power permissible for use

- in the airplane shall not exceed the

corresponding limits for which the pro-
peller has been certificated.

§ 4b.402-1 Reverse thrust propeller in.
stallations (FAA policies which ap.
ply to § 4b.402).

The Administrator may approve ré«
verse thrust propeller installations which
comply with the following:

(a) Exceptional pilot skill should not
be required in taxying or any condition
in which reverse thrust is to be used.

3105 percent of takeoff r.p.m. will be con-
sldered tolerable for thls condition for all
engines, except that higher overspeeds may
be acceptable if the engine manufacturer
substantiates a higher value to the FAA.
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§ 4b.403

{b) Necessary operating procedures,
operating limitations and placards
should he established. o

(¢) The airplane control characteris-
ties should bhe satisfactory with regard
to control forces encountered, and buf-
feting should not be hkely to cause struc-
tural damage, s

(d) The directional control should be
adequate using normal piloting .skill.

(e) It should be determined that no
dangerous condition is encountered in
the event of sudden failure of ‘one engine
In any likely operating condition,

(f} The operating procedures and alr-
plane conflguration should be such as
to provide reasonable safeguards against
serlous structural damage to parts of
the airplane due to the reverse airflow,

(g) It should he determined that the
pilot’s vislon is not dangerously obscured
under normal operating -conditions on
dusty or wet runways and where Ilght
snow is on the runway.

(h) It should be determined that the
pilot's vision is not, dangerously ob-
scured by spray due to reverse airflow
under normal water operating conditions
with seaplanes.

(1) The procedure and mechanlsms
for reversing should provide a reverse
ldle setting such that without requiring
exceptional piloting skill at least the
following conditions are met:

(1) sufficient power is maintained to
keep the engine running at an adequate
speed to prevent engine stalling during
and after the propeller reversing op-
eration.

(2) The prope]ler does nof overspeed
during and after the propeller reversing

operation.

(3) This idle setting does not exceed
256 percent of the maximum continuous
rating.

(j) The engine cooling characteristics
should be satisfactory in any likely op-
erating condition.

(k) The use of reverse thrust will be
permitted, in combination with the
brakes installed, in establishing the ac-
celerate-stop distance, If it is shown
that such use provides a level of safety
equivalent to that when wheel brakes
aglone are used, taking into considera-
tion pilot skill required and the likeli-
hood of attaining the necessary per-
formance under conditions of simulated
engine failure. Rither of the following
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conditions and limitations should be
used:

(1) Symmetrical reverse thrust on
(n~2) engines with power not to exceed
the maximum continuous rating, where
n is equal to the. number of engines.

(2) Asymmeirical reverse thrust on
(n-1) engines in reverse idle setting.
This operation should be permitted only
where it can be shown that with use of
this asymmetrical reverse thrust the
airplane can be satisfactorily controlled
on. a wet runway,

(1} On-four engine airecraft the use

of reverse thrust will be permitted in
combination with the brakes installed
in establishing the landing distance if
it is shown that such use provides a level
of safety equivalent to that when wheel
brakes alone are used taking into con-
sideration pilot skill required and the
likelihcod of attaining the necessary per~
formance under e¢onditions of simulated
engine failure. Determination of land-
ing distance should be conducted in ac-
cordance with 3% 4b.122 and 4b.123 with
the following additional provisions:
., {1} A steady gliding approach should
be. made on an ILS flisht path corre-
sponding to the average value of 23 de-
grees, except that this prescribed
approach will not be required if the
application of reverse thrust credit is
limited to operations on dry and ice free
runways under VFR conditions.

(2) The two most critical symmetrical
engines may be placed in the reverse
idle position not sooner than four sec-
onds after the aireraft is firmly on the
ground,

(3} An acecelérated service test should
ke conducted in accordance with § 4b.16
(b) to establish reliability of the installa-
tion which should ineclude not less than
25 landings, covering a range of power
setiings during the approach and a range
of altitudes for which approval is desired.
[Supp. 25, 20 F. R. 2279, Apr. 8, 1965]

§ 4b.403 Propeller vibration.

The magnitude of the propeller blade
vibration stresses under all normal con-
ditions of gperation shall be determined
by actual measurement or by comparison
with similar installations for which such
measurements have been made. The
vibration stresses thus determined shall
not exceed values which have been dem-
onstrated to be safe for continuous
operation,
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§ 4h.404 Propeller speed

limitations.
(a} The propeller pitch and speed

pitch  and

" shall be limited to values which will

assure safe operation under all nor-
mal conditions and which will assure
compliance with the performance re-
guirements specified in §§ 4b.110 through
4h.125.

(b) A propeller speed limiting means
shall be provided at the governor. Such
means shall be set to limit the maximum
possible governed engine speed to a value
not exceeding the maximuin permis-
gible r. p. m.

{c) The low pitch blade stop in the
propeller, or other means used to limit
the low piteh position, shall be set so
that the engine speed does not exceed
103 percent of the maximum permissible
engine r. p. m. under the following con-
ditions:

(1) Propeller blades at the low pitch
1imit and governor inoperative, and

(2) Engine operating at take-off manl-
fold pressure with the airplane statlonary
under standard atmospheric conditions.

[15 F. R. 3543, June 8, 1950, as amended by
Amdt. 4b-2, 20 P. R. 5306, July 26, 1955]

§ 4b.405 Propeller clearance.

With the airplane loaded to the maxi-
mum weight and at the most adverse
center of gravity position and the
propellers in the most adverse pitch
position, the propeiler clearances shall
not be less than the following, unless
smaller clearances are substantiated for
the particular design involved.

(a) Ground. Seven inches of ground
clearance for alrplancs eqQuipped with
nose-wheel type landing gears, or nine
inches of ground clearance for airplanes
equipped with tail-wheel type landing
gears shall be provided with the landing
gear statically deflected and the airplane
in the level take-off or in the taxiing at-
titude, whichever is most critical. In
addition, there shall be positive clear-
ance between the propeller and the
ground when, with the airplane in the
level take-off attitude, the critical tire
is completely deflated and the corre-
sponding landing gear strut is completely
hottomed.

(h) Water. A water clearance of 18
inches shall be provided unless comnpli-
ance with § 4b.182 (a) is demonstrated
with less clearance.

§ 4b.407

{e) Siructure. (1) One inch radial
clearance shall be provided between the
blade tips and the alrplane structure,
or whatever additional radial clearance
is necessary to preclude harmful vibra-
tion of the propeiler or airplane,

(2) ©One-half inch longitudinal clear-
ance shail be provided between the pro-
peller blades or cuffs and all stationary
portions of the airplane.

(3) Positive clearance shall be pro-
vided between other rotating portions of
the propeller or spinner and all station-
ary portions of the airplane.

[16 F. R. 3543, June 8, 1950, as amended
by Amdt. 4b-7, 17 F. R. 11631, Dec, 20, 1853]

§ 4b.406 Propeller de-icing provisions.

{a) Alrplanes intended for operation
under atmospheric conditions conducive
to the formation of ice on propellers or
on accessories where ice accumulation
would jeopardize engine performance
shall be provided with means for the
prevention or removal of hazardous ice
accumulations.

(b) If combustible fluid is used for
propeller de-iclng, the provisions of
§§ 4b.480 through 4b.483, inclusive, shall
be complied with,

[16 P. R. 3543, June 8, 1850, s amended by
Amdt. 4b-8, 17 F, R. 1085, Feb. 5, 1952]

§ 4b.406-1 Fluid type propeller de-
icing test (FAA policies which apply
to § 4b,406).

If the propellers are equipped with
fluid type de-icers, the flow test should
be conducted starting with a full tank
of fluid and operated at maximum
flow for a 15 minute timed period. The
operation should be checked at all engine
speeds and powers. The tank should be
refilled to determine the amount of fluid
used after the airplane Is landed.
[Supp. 24, 10 F. R. 4463, July 20, 1854]

§ 4b.407 Reversing systems.

(a) Reversing systems intended for
ground operation only shall be such that
no single failure or malfunctioning of
the system under zll anticipated condi-
tions of airplane operation will result
in unwanted reverse thrust. Failure of
structural elements need not be con-
sidered if occurrence of such failure
is expected to be extremely remote.

(b) Turbo-jet reversing systems In-
tended for inflight use shall be such tl_aat
no unsafe condition will result during
normal operations of the system, or from
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§ 4b.407-1

any failure or reasonably likely combina-
tion of failures of the reversing system,
under all anticipated conditions of cpera~
tion of the airplane. ¥Failure of struc-
tural elements need not be considered
if occurrence of such failure is expected
to be extremely remote.

{Amdt. 4b-11, 24 FR, 7070, Sept. 1, 1850]

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

(a) Compliance with §4b 407 may be
-demonstrated by failure analysis, testing,
or a combination of both for: propeller
systems .that allow propeller blades -to
move from the flight low-pitech position
{0 & position* that is substantially less
than that at the normal flight Iow-pitch
stop position.

(b The analysis should disciose, Ior
all components involved in the reversing
system, the types of failure or malfunc-
tion likely to oceur, how such fatlures or
malfunctions affect propeller pitch, and
the design feature that prevents un-
wanted travel of the propeller blades to
& position substantially below the normal
flight low-pitch stop. The analysis may
include, or be supported by, the analysls
made to demonstrate compliance with
the requirements of § 14.103 of this sub-
<hapfer for the propeller and associated
installation components supplied with it.

(¢} When necessary, testing should be
conducted to verify assumptions made In
the analysis of how the propeller will
‘function with a failed system component
and that the design feature provided
does in fact prevent unwanted travel of
‘the propeller blades,

[Supp. 33, 23 F. R. 6885, Aug. 27, 1057] -

‘§ 4b.408 Turbo-propeller-drag llmumg
systems.

For turbo-propeller-powered airplanes,
Ppropeller-drag limiting systems shall be
such that no single failure or malfune-
tion of any of the systems during
normal or emergency operation will
result in propeller drag in excess of
that for which the airplane was designed
in compliance with § 4b.218 (d). Failure
of structural elements of the drag limit-
ing systems need not be considered if

*Where the blade posltion is inteaded to
Provide inereased drag during the landing
1un (ground fine pltch) or a reversed pro-
ipeller blade position.
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occurrence of such failure is expected to
be extremely remote, (See also
§ 4b.310.)

famdt, 4b-8, 22 P. R. 5665, July 16, 1957]

§ 4h.409 Turbine powerplant operating
characteristies.

Turbine powerplant operating char-
acteristics shall be investigated in flight
to determine that no adverse charac-
teristics, such as stall, surge, or flame-
out, are present to a hazardous degree
during normal and emergency operation
‘of .the airplane within the range of
operating limitations of the airplane
and of the engine,

[Amdt, 4b-8, 23 F.R. 2601, Apr. 19, 19581

FTJEL SysTEM OPERATION AND
© ARRANGEMENT

§ 41) 410 General.

(a) The fuel system shall be con-
structed and arranged in such a manner
a5 to assure a flow of fuel at a rate and
pressure which have been established
for proper engine functioning under all
likely operating condifions, including all
maneuvers for which the airplane is in-
tended. . (For fuel system instruments
see § 4b.604.)

(b) The fuel system shall be so ar-
ranged that no one fuel pump can draw
fuel from more than one tank at a time
unless .means are provided to prevent
introducing q.ir into the system.

(16 P.R. 3543, June 8, 1960, a3 amended by
Amdt. 4b-11, 2¢ F.R. 7070, Sept. 1, 1958)

§4b.411  Fuel system independence.

The design of the fuel system shall
comply with the requirements of
§ 45.401(b), TUnless other provisions
are made In compliance with this re-
quirement, the fuel system shall be ar-
ranged to permit the supply of fuel to
each engine through a system independ-
ent of any portion of a system supplying
fuel to any other engine.

[Amdt, 4b-6, 17 F, R. 1095, Feb. 5, 1552]

§4b.413 Fuel fdow.

(a) The fuel system shall provide not
less than 100 percent of the fuel flow
required by the engines when the air-
plane is operated under all intended
operating conditions and maneuvers.

(b} In determining compliance with
the provisions of paragraph (a) of this
section, the provisions of subparagraphs
(1) through (4) of this paragraph shall
apply.
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(1> Fuel shall be delivered to the
engine at a pressure within the limits
specified in the engine type certificate.

(2) The quantity of fuel in the tank
being considered shall not exceed the
sum of the amount established as the
unusable fuel supply for that tank, as
determined in accordance with the
provisions of §4b.416, and whatever
minimum quantity of fuel it may be
necessary to add for the purpose of
determining compliance.

(3) Such main pumps shall be used
as are necessary for each operating
condition and airplane attitude for
which compliance is defermined, and,
in addition, for each main pump so0 used,
the appropriate emergency pump shall
be substituted. (See § 4b.430(h).)

(4) If a fuel Howmeter is provided,
operation of the meter shall be hlocked
in determining compliance with this sec-
tion and the fuel shall fow through the
meter or its bypass.

(¢) If an engine can be supplied with
fuel from more than one tank, it shall
be possible to regain the full fuel pressure
of that engine in not more than 20 sec-
onds after switching to any fuel tank
when engine malfunctioning becomes
apparent due to the depletion of the
fuel supply in any tank from which the
engine can be fed.

{Amdt. 4b-12, 27 F.R. 2902, Mar. 30, 1862]

§ 4b.416 Unusable fuel supply.

The unusahle fuel supply shall he se-
lected by the applicant and shall he
established for each tank as not less than
the quantity at which the first evidence
of malfunctioning occurs under the most
adverse condition from the standpoint
of fuel feed during all Intended opera-

tlons and fight maneuvers invelving use

of that tank.
{Amdt. &b-12, 27 P.R, 2992, Mar, 30, 1962}

§ 4b.417 Fuel system hot weather op-
eration.

(a) To prove satisfactory hot weather
operation the airplane shall be climbed
from the altitude of the airport chosen
by the applicant to the altitude corre-
sponding with that at which the one-
engine-inoperative best rate of climb is
not greater than the en route cllmb
with the configuration and at the weight
specified in § 40.120(¢). ‘There shall be
no evidence of vapor lock or other mal-
functioning. The climb test shall be
gionducted under the Iollowing condi-

ons.

§ 4b.417-1

{1) For reciprocating-engine-powered
airplanes, all engines shall operate at
maximumn continuous power, except that
take-off power shall be used for the al«
titude range extending from 1,000 feet
below the critical altitude through the
critical altitude. The time Interval dur-
ing which take-off power is used shall
not be less than the take-off time limita-
tion. For turbine-engine-powered air-
planes, all engines shall operate at take-
off power for the time interval selected
by the applicant in demonstrating the
take-off flight path and thereafter shall
operate at maximum continuous power
for the duration of the climb.

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

(3) The speed of climb shall not eXx-
ceed that which will permit compliance
with the minimum climb requirement
specified in § 4b.119 (a).

(4) The fuel temperature shall be not
less than 110° F.

(h) The test prescribed in paragraph
(a) of this section shall be performed
either in flight or on the ground closely
simulating flight conditions. If a flight
test is performed in weather sufficiently
cold to interfere with the proper conduct
of the test, the fuel tank surfaces, fuel
lines, and other fuel system: parts sub-
Jected to cooling action from cold alr
shall be insulated to simulate, in so far
as practicable, flight in hot weather.
[16 P. R, 3548, June 8, 1950, as amended by
Amdt. 4b-2, 20 F, R. 6306, July 26, 19565]

§ 4b.417-1 Hot weather fuel system
tests (FAA policies which apply to
§ 4b,417),

(a) General, Hot weather fuel sys-
tem tests should be conducted with fuel
in the tanks normally used for take-off
and landing, and with the maximum.
number of engines drawing fuel from
the tank as would normally occur in
flight. In the case of symmetrical fuel
tank systems, the tests may he con-
fined to one of each such system., Un-
weathered fuel should be used during
these demonstrations. The fuel tem-
perature should be 110° F. just prior to
take-off. II the fuel must be heated to-
this temperature caution should be
taken to prevent overheating during the
process. The auxiliary fuel pumps-
should be turned “off” or “on” during
the tests depending upon the normalk
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operating procedure established for
the airplane. If the auxiliary pumps are
being considered for use as emergency
pumps they should be inoperative to at
least 6,000 feet. A fuel pressure failure
is considered to occcur when the fuel
pressure decreases below the minimum
prescribed by the engine manufacturer.

(h) Configuration. This test should
be conducted in the configuration that
follows:

Welght—Corresponding to operstlon wlth
full fuel tanks, minimum crew and ballast
required to maintain alrplane within cen-
ter of gravity limits.

C. G. positlion—Optlonal, within allowable
limits.

Wing flaps—Most favorabls position.

Landing gear-—Ratracted.

Cowl flaps--In & position that provides ade-
quate cooling in the hot day condltion.

Engines—See paragraph (¢) of this section.

(c) Test procedure and required data.
The take-off and climb should be made
as soon gs possible after the fuel in the
tank has been heated to 110° F, The air
speed during the climb should not exceed
that speed used in demonstrating the re-
quirements specified in § 4b.119¢a). If
the engines gre normally operated with
the auxiliary pumps “oft,’ they should be
turned “on” when a fuel pressure fallure
occurs, Restoration of fuel pressure
should be noted and the climb continued
to the maximum operating altitude
selected by the applicant for certifica-
ticn, The followlng data should be
recorded at reasohable time intervals:
Fuel temperature at start of test, -/ ° .-
Fuel pressure at start of test and contln-

uously during climb notlng any pressure

failures. .
Auxilisry fuel pump operatlon
Pressure altitude. -

Amblent air temperature

Alr speed,

Engines, rpm and - mamtold pressure,
Comments on engine operation.

[Supp. 24, 19 F.R. 4463, July 20, 1954, as
amended by Supp,. 34, 22 F.R 6963, Aug 28,
1957]

§ 4b.418 Flow belween interconnected
tanks. .

If it is possible to pump fuel from one
tank to another in flight, the design of
the fuel tank vents and the fue] transfer
system shall be such that no structural
damage to tanks will oceur in the event
of overfilling,

{Amdt. 4b-12, 27 F.R. 2092, Mar, 30, 1982}
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FUEL SYSTEM CONSTRUCTION AND
INSTALLATION

§ 41,420 General.

(a) Fuel tanks shall be capable of
withstanding without failure all vibra-
tion, inertia, fluid, and structural loads
to which they may be subjected in
operation.

{b) Flexible fuel tank liners shall be
of an approved type or shall be shown to
be suitable for the particular applica-
tion.

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

(d) [Reserved]

" (e) Fuel tanks located within the fuse-
lage contour shall be capable of resisting
rupture and retaining the fuel under the
inertia’ forces prescribed for the emer-
gency landing conditions in § 4b.260. In
addition, these tanks shall be located in
a protected position so that exposure of
the tanks to scraping action with the
ground will be unlikely.

() The augmentation liquid tank ca-

pacity available for the use of each en-
gine shall be sufficient to permit oper-
ation of the alrplane in accordance with
the procedures for the use of liquid aug-
mented powers which are established and
approved with respect to compliance
with the related reguirements of this
part. 'The computation of liquid con-
sumption shall be based on the maxi-
mum approved rate appropriate for the
desired engine output and shall include
the effect of temperature on engine per-
formance as well as any other factors
that might cause a variation in the
amount of liguid required.
[16 P, R. 3543, June 8, 1950, ag amended by
Amdt. 4b-2, 20 P. R. 5308, July 286, 1956; Amdt.
4b-3, 21 F.R, §93, Feb, 11, 1956; Amd?. 4b-6,
22 FR.'5565, July 16, 1957; Amdt, 4b-12, 27
F.R. 2083, Mar. 30, 1962]

§ 4h.420-1 Minimum quantity of anti-
detonant fluid required (FAA poli-
. cies which apply 10 § 4b.420(e))},

(a) Airplanes equipped with ¢ com-
mon tank for two engines. The usable
capacity of the tank should be sufficient
for operation of the engines served by
that tank for a duration equal to that
determined by Case A, B, or C, which-
ever is applicable and results in the
greater value (see table 2). 'The capac-
ity should be based on the flow rate
approved during engine type certifica-
tion,
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(1) Case A. Case A is intended to pro-
vide for conditions with all engines
operating and, therefore, the approach
climb requirement is not involved.

(2) Case B. (Case B is intended to
provide for failure of one engine during
the course of a flight between takeoff
and landing and may, therefore, involve
the approach climb requirement but net
the landing climh requirement.

(3) Case C. Case C provides for fall-
ure of an engine during the course of a
flight between takeoff and landing on a
four-engine aircraft which has two
tanks; each feeding a pair of engines
on one side of the airplane, The tables
show the quantities required to assure
an adequate supply of fluid on the side

§ 4b.421

of the airplane opposite to the side on
which the failure occurs since this is the
critical consideration for determining
the tank quantity. Both tanks gn the
airplane should, of course, have this
capacity., For the same reason as in
Case B, the landing climb {5 not involved
for Case C, but the approach climb re-
quirement may be involved.

(b) Airplanes equipped with a sepa-
rate tank for each engine. The capacity
of the tank should be sufficient for op-
eration of the engine for a duration equal
to the greatest value specified for engine
No. 1 in the three cases listed in table 2.
However, in no case should the guantity
be less than that required for three
minutes of engine operation.

TAALE 2~ ANTI-DETONANT TANKE QAPACITY
(Total for tonk equals sum of totals for both engiues served by tank)

Case A

Case B Casa C

Engine
No.2 No. 1 No.2 No. 1

Engine Engine i Engine

No, 2

X2
X214

X2
iz

! Whenever “X"" appears in the table, It denotes o duration equal to the maximum titse for which the use of wet

takeof! power is usud for determination of the takeafl fiight path of the airplane.

However, in no case should the

value of either *“X”* or “ X/2"" be considered to be less than one mioute, . .
¥ Applies as indicated by “X" only if wet takeoff power is used to demonstrate compliance with the approach

climb reguirement of §4b.120{d).

1 Applies as indicated by *“X'' only if wet takeo!T power is usod to demonstrate compliance with the landing elimb

mqu1remenr, of § 4b.11% (b}.

H44X 19" is specified for the reserve in the all-engine operating case rather than “X* because this typa of operation,
s considered less eritleal than aperation with one engine inoperative and the reserve need nat therefore be aglarge.

fSupp. 25, 20 F. R. 2280, Apr. 8, 19565}

§ 41.421 Fuel tank tests.

{a) Fuel tanks shall be demonstrated
by test to be capable of withstanding the
more critical of the pressures resulting
from the conditions of subparagraphs
{1) and (2) of this paragraph without
failure or leakage as mounted in the air-
plane. In addition, tank surfaces sub-
Jjected to more critical pressures resulting
from the conditions of subparagraphs
(3) and (4) of this paragraph shall he
demonstrated by means of either
analyses or tests to be capable of with-
standing such pressures.

(1) Internal pressures of 3.5 psi;

(2} 125 percent of the maximum air
pressure developed in the tank from ram
effect;

(3} Fluid pressures developed during
maximum limit accelerations and deflec.
tions of the airplane with a full tank;
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{4) Fluid pressures developed during
the most adverse combination of alrplane
roll and fuel load.

(b) Metallic tanks with large unsup-

o ported or unstiffened flat surfaces, the

failure or deformation of which could
cause fuel leakage, shall be capable of
withstanding a vibration test in accord-
ance with the conditions of subpara-
graphs (1) through (4) of this para-
graph, or other equivalent test, without
leakage, or excessive deformation of the
tank walls.

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

(2) The tank assembly shall be vi-
brated for 25 hours while filled two-
thirds full of water or any suitable test
fluld. The amplitude of vibration shall
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§ 4b.422

not be less than one thirty-second of an
inch, unless otherwise substantiated.

(3) The frequency of vibration shall
be 90 percent of the maximum continu-
ous rated speed of the engine unless some
other frequency within the normal oper-
ating range of speeds of the engine is
more critical, iIn which case the latter
speed shall be employed and the time of
test shall be adjusted to accomplish.the
same number of vibration cycies.

(4) During the test, the tank assem-
bly shall be rocked at the rate of 16.to 20
complete cycles per minute through an
angle of 15° on elther side of the; hori-
zontal (30° total) about the most critical
axis for 25 hours. If motion about more
thar one axis is likely to be critical, the
tank shall be rocked about each axls for
121, hours.

(¢} Nonmetallic tanks shall withstand
the test specified {n subparagraph (b) (4)
of this section with fuel at o temperature
of 110° P. except that this test shall not
be required where satisfactory opera.ting
expgrience with a similar tank in a simi-
lar installation is shown. During the
test a representative specimen of the

tank shall be installed in supporting -
structure which simulates the installa-

tion in the airplane.

[15 FR. 8548, June 8, 1850 as amended by
Amdt, 4b-3, 21 FR. 993, Feb. 11, 1966; Amdt,
4b-11, 24 F.R. 7070, Sept. 1, 1969] s

§ 4b.422 Fuel tank installation.

(a) The method of support for fuel:

tanks shall not permit concentration of
loads, resulting from the weight of the
fuel in the tank, on unsupported tank
surfaces. The following shall be ap-
plicable, e A

(1) Pads shall be provided to prevent
chafing hetWeen the tank and 1t,s sup-
ports. :

@) Materials employed for padding
ghall be nonabsorbent or shall be treated
to prevent the absorption of fluids. - -
© (3) If flexible tank liners are em-
ployed they shall be so supported that
the Uner is not required to w1thsta.nd
fluid loads.

(4) Interior surfaces of tank compart-
ments shall be smooth and free of pro-
Jections which could cause wear of the
liner, unless provisions are made for pro-
tection of the liner at such points or un-
less the construction of the liner itself
provides such protection. :

"(b) Spaces adjacent to the surfaces
of the tank shall be ventilated consist-
ent with the size of the compartment

Title 14—Aeronautics and Space

to avoid fume accumulation in the case
of minor leakage. If the tank is in a
sealed compartment it shall be accept-
able to limit the ventilation to that pro-
vided by drain holes of sufficient size to
prevent excessive pressure resulting from
altitude changes.

(¢) Location of fuel tanks shall com-
ply with the provisions of § 4b.481 (a).

(d) No portion of engine nacelle skin
which lies immediately behind a major
air-egress opening from the engine com-
partment shall act as the wall of an in-
tegral tank.
" (e) Fuel tanks shall be isolated from
personnel compartments by means of
fureproof and fuelproof enclosures.

§:4B.423 " Fuel tank eipansion space.

(a) Fuel tanks shall be provided with
an expansion space of not less than 2
percent of the tank capacity.

(b It shali not be possible to fill the
fuel tank expansion space inadvertently
when the airplane is in the normal
ground attitude.

§ 4b.424 Fuel tank sump,

(a) Each fuel tank shall be provided
with 'a sump having a capacity of not
less than either 0.10 percent of the tank
capacity or one-sixteenth of a gallon,
whichever {s the greater, except that a

- smaller capacity shall he acceptable if

operating .limitations are established to
assure that in service the accumulation

‘of water will not exceed the sump

capacity.

(b} The fuel tank sump capacity
specified in paragraph (a) of this seg-
tion shall be effective with the airplane
in: the normal ground attitude. The
fuel tank shall be constructed to permit
drainage of any hazardous quantity of
water from- all portions of the tank to
the sump when the airplane is in the
ground attitude.

(¢} Puel tank sumps shall be provided
with an accessible drain to permit com-
plete drainage of the sump an the
ground. The drain shall discharge clear
of all portions of the airplane and shall
be provided with means for positive
locking of the drain in the closed posi-
tion, either manually or automaftically.
[15 F. R, 3543, June 8. 1950, as amended by
Amdt. 4b-3, 21 F. R, 993, Feb. 11, 1956}

§ 4b.425 Fuel tank filler connection.

{a) The design of fuel tank filler con-
nections shall be such as to prevent the
entrance of fuel into the fuel tank com-

406

Title 14—Aeronauvtics and Spoce

partment or any other portion of the
airplane other than the tank liself.

{(b) Recessed fuel fank filler connec-
tions which retain any appreciable
quantity of fuel shall incorporate a drain,
and the drain shall discharge clear of all
portions of the airplane.

(¢) The fuel tank filler cap shall pro-
vide a fuel-tight seal.

(d) The fuel tank flller connections
shall be marked as prescribed in § 4b.738
(b},

§ 4b.426 TFuel tank vents and carbure-
tor vapor vents.

(a) Fuel tanks shall be vented from
the top portlon of the expansion space
in such a manner that venting of the
tank is effective under all normal flight
conditions. The following shall he ap-
plicable.

{1) Vent outlets shall be located and
constructed $o prevent the possibility of
being obstructed by ice or other foreign
matter.

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

{3) The vent shall be of sufficient size
to prevent the existence of excessive gif-
ferences of pressure between the interior
and exterior of the tank during normal
flight operation, during maximum rate
of descent, and, if applicable, during re-
fueling and defueling.

(4) Air spaces of tanks with inter-
connected outlets shall also be inter.
connected.

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

(6) Vents and drainage shall not ter-

minate at points where the discharge of .

fuel from the vent outlet would consti-
tute a fire hazard or from which fumes
could enter personnel compartments.

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

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

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

[156 F. R. 3543, June 8, 1950, ag amended by
Amdt, 4b-6, 17 P. R, 1085, Feb. 6, 1952)

$ 45.430-1

§ 4b 427 Fuel tank outlet.

A fuel strainer of 8 to 16 meshes per
inch shall be provided either for the fuel
tank outlet or for the booster pump.
Strainers shall comply with the follow-

t.a) The clear area of the fuel tank
cutlet strainer shall not be less than 5

* times the area of the fuel tank outlet

line.

(k) The diameter of the strainer shall
not be less than the diameter of the fuel
tank outlet.

(e) Finger strainers shall be acces-
sible for inspection and cleaning.

§ 4b.428 Under-wing fueling provisions.

Under-wing fuel tank connections
shall he provided with means to prevent
the escape of hazardous quantities of fuel
from the tank in the event of malfunc-
tioning of the fuel entry valve while
the cover plate is removed. In addition
to the normal means provided in the air-
plane for limiting the tank content, a
means shall be installed to prevent dam-
age to the tank in case of failure of the
normal means.

[Amdt, 4b-6, 17 P. R, 1096, Feb. 5, 1852]

PUEL SysTEM COMPONENTS

§ 4b.430 Fuel pumps.

(a) Main pumps. (1) Any fuel pump
that is required for proper engine opera-
tion or to meet the fuel system require-
ments of this subpart, except for the
provisions of paragraph (b) of this sec-
tion, shall be considered & main pump.

(2) Provision shall be made to permit
the bypass of all positive displacement
fuel pumps except fuel injectlon pumps
approved as part of the engine,

- (b} Emergency pumps. (1) Emer-
gency pumps shall be provided and im-
mediately available to permit supplying
all engines with fuel in case of failure of
any one main fuel pump except fuel in-
jection pumps approved as part of the
engine. This requirement is not in-
tended to prohibit the use of another
main pump as an emergency pump after
failure of one main pump,

[Amdt. 4b-11, 24 F.R, 7070, Sept. 1, 1958]
§ 4b.430-1 - Fuel injection pump (FAA

interpretations which apply to
§ 4b.430).

The phrase “fuel injection pump”
means & pump that supplies the proper
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§ 4b.43%

flow and pressure conditions for fuel in-
jection® when such injection is not ac-
complished in a carburetor. :
[Bupp. 89, 23 F. R. 7482, Sept. 26, 1958)

§ 4b.432 Fuel system lines and fittings,

¢a) Fuel lines shall be Installed and
supported to prevent excessive vibration
and to withstand loads due to fuel pres-
sure and due to accelerated ‘flight
conditions,

(b) Fuel lnes which are connected to
components of the airplane between
which relative motion could exist. shall
incorporate provisions for flexibility.

(c) Flexible connections in fuel lines
which may be under pressure and sub-
jected to axial loading shall employ flex-
ible hose assemblies rather than hose
clamp connections. .

(d)- Flexible hose shall be of an ap-
proved type or shall be shown to be
suitable for the particular application.

(e} Flexible hoses which might be
adversely affected by exposure to high
temperatures shall not be employed in
locations where excessive temperatures
will exist during opera.tlon or after en-
gine shut-down.

[15 F.R. 3543, June B, 1850, as amended by
Amdt. 4b-6, 17 F.R. 1096, Feb. 5, 1852]

§ 4b.433 Fuel lines ‘and ﬁmngs in des~

ignated fire zones.

Fuel lines and ﬁttings in all des1gna,ted
fire zones (see § 4b.480) shall comply
with the provisions of § 4b.483. :

§ 4b. 434 " Fuel valves.

In addition to the requirements of
§ 4b.482 for shut-off means, all fuel
valves shall be provided with positive
stops or suitable index provisions in the
“on” and -“off” -positions and shall be
supported so that Joads resulting from
their operation or from accelerated flight
conditions are not.transmitted to the
lines attached to the valve.

1Fuel injection fs a special form of car-
buretion: the charging of alr or gas with
volatile carbon ¢compounds, It i either an
Intermittent charging of alr by discrete, me-
tered quantities of fuel such 28 occurs on
a Diesel cylinder or it 1s a continuous charg-

Ing of air by fuel, the fuel fow belng propor-
ttoned to the airflow through the engine,’

Examples of continuous injection are injec-
tlons Into the supercharger section of a
reciprocating engine or into the combustion
chambers of a turbine. engine.
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§ 4b.435 Fuel sirainer or filter.

A fuel strainer or filter shall be pro-
vided between the fuel tank outlet and
the fuel metering device of the engine.

The 'following provisions of this section

shall be complied with:

(a) If an engine-driven fuel pump is
provided, the strainer or fllter shall be
located between the tank outlet and the
engine-driven pump inlet.

(b) The fuel strainer or filter shall be
accessible for drainage and cleaning, and
the - sirainer. screen shall be easily
removable,

{(¢) The strainer of filter shall be

‘mounted in a manner not to cause its

weight to be suppeorted by the connect-

ing lines or by the inlet or outlet con-

nections of the strainer itself.

(d) Provision shall be made to main-
tain automatically the fuel flow when
jice~clogging of the filter occurs, unless
means are incorporated in the fuel sys-
tem to prevent the accumulation of ice
particles on the filter,

(e} The fuel strainer or filter shall
be of adequatercapacity, commensurate
with operating limitations established
{0 insure proper service and of appropri-
ate mesh to insure proper engine opera-
tion with the fuel.contaminated to a
degree, with respect to particle size and
density, which c¢an he reasonabiy ex-
pected to occur in service. The degree
of fuel filtering shall be not less than
that established for the engine in ac-
cordance with Part 13 of this subchapter.
[16 F. R. 3543, June 8, 1950, as amended by
Amdt, 4b-3, 21 F.R. 993, Feb. 11, 1856; Amdt.
4b—6, 22 B R. 566, July 18, 195T; Amdt. Ab-8,
23 F.R. 2591, Apr. 19, 1958; Amdt, 4b-12, 27
FR. 2903, Mar, 80, 1962]

§ 4b.436 . Fuel system drains.

- Dralnage of the fuel system shall be
accomplished by fuel strainer drains and
other drains as provided in § 4b.424. The
drains: shall- discharge clear of all por-
tions of the airplane and shall incor-
porate means for positive locking of the
drain in the closed position, either man.-
ually or automatically,

[Amdt) "4b-12, 27 FR. 2003. Mar. 30. 1963}

§ 4h, 437

- If the meaximum take-off weight for
which the airplane is certificated exceeds
105 percent of the certificated maximum
landing weight, provision shall be made
for the jettisoning of fuel from the maxi-
mum take-off to the ma.ximum landing
welght.

13 el Jethsonmg system.
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(a) The average rate of fuel jettison-
ing shall be 1 percent of the maximum
take-off weight per minute, except that
the time required to jettison the fuel
need not be less than 10 minutes. Com-
pliance with these provisions shall be
shown at maximum take-off weight, with
flaps and landing gear up, and in the
following flight conditions:

(1) Power-off glide at a speed of 1.4
Vs,

(2} Climb at the one-engine-inopera-
tive best rate-of-climb speed with the
critical engine inoperative, the remain-
ing engine(s) at maximum continuous
power.

(3) Level flight at a speed of 1.4 V,,,
if the results of tests in conditions spec-
ified In subparagraphs (1) and (2) of
this paragraph indicate that this condi-
tion could be eritical,

(b) During the flight tests prescribed
In paragraph (a) of this section it shall
be demonstrated that the fuel jettison-
ing system complies with the following
provisions.

(1) The fuel jettisoning system and
its operation shall be free of fire hazard.

(2) The fuel shall discharge clear of
all portions of the airplane.

(3> Fuel or fumes shall not enter any
portion of the airplane,

{4} The jettisoning operation shall
not affect adversely the controllebulty
of the airplane.

(¢) The design of the jettisoning sys-
tem shall be such that it would not be
possible to jettison fuel in the tanks used
for take-off and landing below the level
providing 45 minutes flight at 75 percent
maximumn continuous power, except that
it shall be permissible to fettison all fuel
where an auxiliary control is provided
independent of the main jettisoning
control. For turbine-powered airplanes,
the design of the jettisoning system shall
be such that it would not be possible to
Jettison fuel in the tanks used for take-
off and landing below the level providing
climb from sea level to 10,000 feet and
thereafter providing 45 minutes cruise at
& speed for maximum range.

(d) The fuel jettisoning valve shall
permit the flight personnel to close the
valve during any portion of the jettison-
ing operation, (See § 4b.475 for fuel
jettisoning system controls.)

{e) Unless it is demonstrated thet
lowering of the flaps does not adversely
affect fuel jettisoning, a placard shall
be provided adjacent to the jettisoning
control to warn flight personnel against

$ 4b.437-1

jettisoning fuel while the flaps are 1ow-

.ered. A notation to this effect shal] alsg

be included in the Airplane Flight Man-
ual. (See § 4b.740.)

(f) The design of the fuel jettisoning

system shall be such that any reasongbly
probable single malfunction in the sys-
tem wili not result in a hazardous condi-
tion due to unsymmetrical jettisoning or
inability to jetiison fuel.
[16 P, R. 8543, June B, 1850, 88 amended by
Amdt, 4b-6, 17 F, R. 1096, Feb. 5, 1852; Amdt.
41-3, 21 F.R, 094, Feb. 11, 1956: Amdt. 4b-8,
22 F.R. 6565, July 18, 1957]

§ 4b.437-1 Test procedure for fuel jet-
tisoning (FAA policies which apply
to § 4b.437).

(a) Preliminary tests. In the case
where the maximum take-off weight
exceeds 105 percent of the maximuym
landing weight, provisions shouyld be
available for jettisoning fuel from the
maximum takeoff weight to the maxi-
mum landing weight at the correspond-
ing altitude range of airports for which
certification is sought., If the applicant
has made sufficient jettisoning tests ™ to
prove the safety of the jettisoning sys-
term, the tests may be made with fuel
only. Otherwise, preliminary tests
should be made with noninflammable
fiuid first and the results then checked
using fuel. The following procedures
and methods should be observed for
demonstrating the operation of the fuel
jettisoning system: o

(1) Fire hazerd. ) Puel in liquid
or vapor form should not impinge upon
any external surface of the airplane dur-
ing or alter jettisoning. - Colored fuel,
or surfaces su treated that liquid or
vaporous fuel changes the appearance
of the airplane surface may be used for
detection purposes. Other equivalent
methods for detection may be acceptable.

(1) Puel in liquid or vapor form
should not enter any portion of the air-
plane during or after jettisoning. The
fuel may be detected by its scent, com-
bustible mixture detector or by visual
inspection. In supercharged alreraft
the presence of liquid or vaporous fuel
should be checked with the airplane
unpressurized,

1*The haslc purpose of these tests Iz to
determine that the required amount of fuel
may be safely jettisoned under reasonably
anticipated operating conditlons within the
prescribed time llmit without danger from
fire, explosion, or adverse effects on the fly-
Ing qualities.
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§ 4b.440

i) There should be no evidence of
tuel valve leakage after it is closed.

(iv) If there is any evidence that wing
flap positions, other than that used for
the test may adversely afect the flow
pattern, the airplane should be piacarded
w@uel should not be jettisoned 'except
when flaps are set at _*.” N

(v) The applicant should select for
demonstration the tanks or tank com-
binations which are critical for demon-
strating the flow rate during jettisoning.

(vi) Fuel Jjettisoning flow 'pattern
should be demonstrated from all nor-
mally used tank or tank combinations
on both sides of airplane whether or not
both sides are symmetrical. - -

(vil) Fuel jettisoning rate may e
demonstrated from ounly one side, of
symmetrical tank or tank combinations
which are critical for flow rate. .. -

(vii) Fuel jettisoning rate and .flow
pattern should be demonstrated when
jettisoning from fuill tanks using fuel, -

(2) Controi. (1) Changes in.the air-
plane control qualities during the fuel
jettisoning tests should be noted. L

(i) Discontinusnce of fuel . jettl-
soning should be demonstrated in flight.

(3) Residual fuel. The residual -fuel
should be measured by draining- the
tanks from which fuel has been " jetti-
soned in flight, measuring. the .total
drained fuel and subtracting from . the
total the unusable fuel guantity for each
tank to determine if there is:sufficient
reserve fuel after jettisoning to meet
§ 4b.437. This may be a - ground - test.

(b) Configuration.” Fuel jettisoning
tests should be conducted in the con-
figurations thai follow: - "

© (1) Glide, .

Welght-~Maximum take-off.

¢. Q. position—Opticnal. "

Wing flaps—Retracted or in a position de-
' 8lred for approval. - ' - - E

Landing pear—Retracted or extended as de-
sired by appiieant.” - . TR

Engines—Powet - off, propellers windmilling.

Cowl flaps—Qptional. = ..--:- o e

Alr speed—1.4 V,l. . ) e

@) Climd. LT
Welght—Maximum take-off. CEe e
C. G. position—Optional. o
Wing flaps—Retracted or in a position de-
‘sired for approval. R
Landing gear—Retracted or extended. ' -
Operating englne(s)—Maximum' continuous
* pawer, cowl flaps optlonal.’ o :
Critical tnoperative engine—Throttle closed
" ‘on engine most critical for fuel flow pat-
tern propelier feathered, cowl flaps closed.
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Alr speed—One engine inoperative hest rate
of climb speed.

(3) Level flight.
Weight—Maximum take-ofl.
. G. position—Optional.
Wing faps—Retracied or in a position de-
- sired for spproval.
Landing gear—Retracted or extended.
Engines—Power required for alr speed of
14 v, :
Cowl flaps—Qptional.

(¢) Test procedure and required data.
‘When the airplane is trimmed in the con-
figuration specified in paragraph (b) (1)
and (2) of this section, the jettisoning
valves should be opened and allowed to
remain open until all jettisoning liquid
has been disposed. If the configuration
of paragraph () (3) of this section is
critical, tests should also be conducted
for this condition. This procedure may
be carried out in segmenis if desired.
The following data should be recorded:
Time t0 Jettison fuel.

Fuel gauge quantity at reasonable time in-
tervals.

Pressure altitude.

Amblent air tempersture.

Indicated alr speed.

Englnes, rpm and manifold pressure.

Carburetor alr temperature.

[Supp. 24, 19 F. R. 4464, July 20, 1954]

e O1L SYSTEM
§ 4b.440 General.

"*(a) Each engine shall be provided
with an independent oil system capable
of supplying the engine with an ap-
propriate quantity of oil at a tempera-
ture not exceeding the maximum which
has been established as safe for con-
tinuous operation. (For oil system in-
struments see §§ 4b.604 and 4b.735.)
-¢(h) The oil tank capacity available
for the use of the engine shall not he
less than the product of the endurance
of the airplane under critical operating
conditions times the approved maximum
permissible oil consumption rate of the
engine  under the same conditions, plus
a- suitable-- margin to assure system
circulation, Inlieu of arational analysis
of - airplane range  for reciprocating
éngines,’ a fuel-oil ratio’ of 30:1 by
volume shall be acceptable for airplanes
not provided with a reserve or transfer

system. = ° )

~ (g¢) ‘If efther an oil transfer system
or a reserve oil system is provided for
reciprocating engines, the total oil capac-
ity need not exceed one gallon for each
40 gallons of fuel capacity.
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(d) Oil-fuel ratios lower than those

prescribed in paragraphs (b) and (¢) of
this section shall be acceptable if sub-
stantiated by data on the actual oil
consumption of the engine.
[16 F. R. 3543, June 8, 1850, as amended by
Amdt. 4b—6, 17 F. R. 1088, Feb. 5, 1952; 17
F.R. 1334, Feb, 12, 1952; Amds. 4b-8, 22 F.R.
55665, July 18, 1057; Amdt. 4b-12, 37 F.R. 2993,
Mar. 30, 19621

§ 4b.441 Oil 1ank construction.

The following requirements shall apply
to the construction of the oil tank.

(a) Oil tank expansion space. (1) Ofl
tanks shall have an expansion space of
not less than either 10 percent of the
tank capacity or 0.5 gallon, whichever
is the greater.

(2) Reserve oil tanks which have no
direet connection to any engine shall
have an expansion space which is not
less than 2 percent of the tank capacity.

(3) It shall not be possible to fill the
oil tank expansion space inadvertently
when the gairplane is in the normal
ground attitude.

(b} Oil tank filler connection. (1) Re-
cessed oil tank filler connections which
retain any appreciable quantity of oil
shall incorporate a drain, and the drain
shall discharge clear of all portions of
the airplane,

(2} The oil tank filler cap shall pro-
vide an oil-tight seal.

(3) Oit tank filler connections shall
be marked as prescribed in § 4b.738 (b).

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

(2) 0il tank vents shall be arranged
so that condensation of water vapor
which might freeze and obstruet the
line cannot accumulate at any point.
(See also § 4h.483 (¢).)

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

(e} Flexible oil tank liners. Flexible
oil tank liners shall be of an approved
type or shall be shown to be suitable for
the particular application.

[15 F. R. 3543, June 8, 1950, as amended by
Amdt. 4b-6, 17 P. R. 1098, Feb. 6, 1852]
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§ 4b.445

§ 4b.442 Oil tank tests.

(a) OQll tanks shall be capable of with-
standing without fallure all vibration,
inertia, and fiuid@ loads to which they
would be subjected in operation.

(h) The provisions of § 4b.421 shall
be applicable to oil tanks, except as
follows.

(1) The test pressure specifiad in
§ 4b.421 (a) shall be 5 p. s, 1.

(2) The test fluid specifled in § 4b.421

{¢) shall be o0il at a temperature of
250° P,

§ 4b.4432 Oil tank installation,

"I'he o0il tank installation shall comply
with the provisions of § 4b.423, except
phat the location of an engine oil tank
in a designated fire zone shall be accept-
able if the tank and its supports are of
fireproof construction to the extent that
damage by fire to any nonfireproof parts
wfouligl not result in leakage or spillage
of oil.

fAmdt. 4b-8, 17 P, R. 1096, Feb. b, 19562]
§ 4b.444  Oul lines and fittings.

(a) General. The provisions of
§ 4b.432 shall be applicable to ofl lines.

(h) Lines and fittings in designated
fire zones, Oil lines and flttings in all
deslgnated fire zones (see § 4b.480) shall
comply with the provisions of §4b.483.

_(c) Engine breather lines. (1) En-
gine breather lines shall be arranged so
thlat condensation of water vapor which
might freeze and obstruct the line can-
not accumulate at any point,.

£2) Breathers shall discharze in a
location which will not constitute a fire
hazard in case foaming occurs and in a
manner so0 that the emitted o0il will not
impinge upon the pilot windshield.
" (3) The breather shall not discharge
ints the engine air induction system.
{See also § 4b.483 (@

§ 4b.445 Oil valves.

(a) The requirements of § 4b.482 for
shut-off means shall be complied with.
Closing of oil shut-off means shall not
prevent feathering the propeller,

.(h) All oil valves shall be provided
\&-1t3h positive stops or suitable index pro-
visions in the “on™ and “off” positions
and they shall be supported so that loads:
resulting from their operation or from
accelerated flight conditions are not
tralnsmitted to the lines attached to the
valve,



§ 4b.461-1

heat-rise provisions shall be demon-
strated in air free of visible moisture at
g temperature of 30° F.

(1) Airplanes eguipped with altitude
engines employing conventional venturi
carburetors shall have a preheater capa=-
ble of providing a heat rise of’ 120°' P,
when the engine is operating at 60 per-
cent of its maximum continuous power,

(2) Airplanes equipped with altitude
engines employing carburetors - which
embody features tending to reduce the
possibility of ice formation shall have a
reheater capable of providing a heat
Tise of 100° F, when the engine is operat-
‘Ing at 60 percent of its. maximum
-continuous power. '

(¢) Turbine powerplants. 'Turbine-
powered airplanes shall be capable of op-
eration throughout the flight power
range without accumulation of ice in the
air induction system such as to adversely
affect engine operation or cause 4 serious
loss of power and/or thrust in the con-
tinuous maximum and intermittent max-
imum icing conditions as defined {n § 4b.1

(b) (7) and (8). Means to indicate the
functioning of the powerplant ice pro-
tection system shall be provided. ‘
116 F.R. 3543, June 8, 1950, a8 amended by
Amdt. 4b-6, 22 F.R. 5565, July 16, 1857; Amat.
4b-11, 2¢ F.R. T070, Bept. 1,'1950] : .

§ 4b.461-1 Procedure for demonstrat-
ing carburetor air heat.rise
" (FAA policies which apply. to

§ 4b.461(b)).

(a) Conditions for tests. 'The carbu-
retor air temperature should be meas-
ured by a minimum .of three thermo-
couples so arranged as to give an average
alr temperature, This Indicator should
be calibrated prior to the test, The tests
should be conducted at an altitude where
the free air temperature is 30° F. or at
two altitudes of different temperatures,
cne of which is near 30° F.

(b} Configuration. This test should
be conducted in the configuration that
follows: : )
Welght—Optional.

C. G. position—Optional.

Wing flaps—Optional.

Landing gear—Optional.

Engines—60 percent maximum continuous
power.

Cowl flaps—Appropriate for flight condition,

Mixture setting—Normal crulsing position.

(c) Test procedure and required data.
(1) After all temperatures have been
stabilized (i. e., when the rate of tem-
perature change is less than 2° F. per
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minute) and with the airplane in level
flight and full cold carburetor at 60 per-
cent maximum continuous power, the
following daia should be recorded:
Pressure altltude.

Amblent air temperature.

Indicated alr speed.

Carburetor air temperature,

Engines, rpra and manlfold pressure.
Torque pressure.

Mixture setting.

Cowl flap setting.

(2) Preheat should then be applied
slowly (power may be restored to 60
percent maximum continuous at the ap-~
plicant’s option) and the above data re-
corded again after the carburetor air
temperature has stabilized. The carbu-
retor heat rlse should be determined
from the results of the data.

[Supp. 24, 1§ F.R. 4465, July 20, 1954, ns
an;g:]lded by Supp. 84, 22 F.R. 6963, Aug. 29,
18 :

§ 4b.462 Carburetor air preheater de-
sign.

Carburetor air preheaters shall incor-
porate the fcllowing provisions.

"{a) Means shall be provided to assure
ventilation of the preheater when the
engine is being operated with cold air.
-*"(b) The preheater shall be constructed
to permit inspection of exhaust manifold
parts which it surrounds and also to per-
mit inspection of critical portions of the
preheater itself,

§ 4h.463 " Induction system ducts,

" 'Induction system ducts shall incorpo-
rate the following provisions.

(a) Induction system ducts ahead of
the first stage of the supercharger shall
be provided with drains to prevent haz-
ardous accumulations of fuel and mois-
ture in the ground attitude. The drains
shall not discharge in locations which
might cause a fire hagard.

(b) Sufficient strength shall be incor-
porated in the ducts to prevent induction
system failures resulting from normal
backfire conditions.

(¢) Ducts which are connected to
components of the airplane bhetween
which relative motion could exist shall
incorporate provisions for flexibility,

(d) Induction system ducts within
any fire zone for which a fire-extinguish-
ing system 1is required shall be of fire-
resistant construetion.

[15 P. R. 3543, June 8, 1950, as amended by
Amdt. 4b-6, 1T F. R. 1008, Feb, 5, 1952]
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§ 4b.464 Induction system screenas.

If induction system screens are em-
ployed, they shall comply with the fol-
lowing provisions:

ta) Screens shall he located upstream
from the carburetor.

(b) Screens shall not be located in
portions of the induction system which
constitute the only passage through
which air can reach the engine, unless
the screen is so located that it can be
de-iced by heated air.

(¢) De-icing of induction system
screens by means of alcohol alone shall
not be acceptable.

(d} It shall not be possible for fuel
{0 impinge upon the screens,

§4D0.466 Intercoolers and after-
coolers. .

Inter-coolers and after-coclers shall
be capable of withstanding without fafl-
ure all vibration, inertia, and air pressure
loads to which they would be subjected
in operation.

§ 4b.467 Exhaust gystem and installa-
tion components.

(a) General. (1) The exhaust system
shall be constructed and arranged to
assure the safe disposal of exhaust gases
without the existence of & fire hazard
or carbon monoxide contamination of
air in personnel compartments,

(2) Unless appropriate precautions are
taken, exhaust system parts shall not be
located in hazardous proximity to por-
tions of any system carrying flammable
fluids or vapers nor shall they be located
under portions of such systems where
the latter could be subject to leakage.

t3) All alrplane components upon
which hot exhaust gases might impinge,
or which could be subjected to high tem-
peratures due to proximity to exhaust
system - parts, shall be constructed of
fireproof material. All exhaust system
components shall be separated by means
of fireproof shields from adjacent por-
tions of the airplane which are outside
the engine compartment.

(4) Exhaust gases shall not discharge
in a manner to cause a fire hazard with
respect to any flammable fluld vent or
drain,

(5) Exhaust gases shall not discharge
at a location which will cause a glare
seriously affecting pilot visibility at
night.

(6) All exhaust system components
shall be ventilated to prevent the exist-

§ 4b.467

ence of points of excessively high
temperature.

(7) Exhaust shrouds shall be venti-
lated or insulated to avoid during nor-
mal operation a temperature sufficiently
high to ignite any flammable fluids or
vapors external to the shrouds.

(b} Exhaust piping. (1) Exhaust pip--
ing shall he constructed of material
resistant to heat and corrosion, and shalk
incorporate provisions to prevent Iail~
ure due to expansion when heated to
operating temperatures.

(2) Exhaust pipe shall be supported
to withstand all vibration and inertis
loads to which they would be subjected
in operation.

(3) Portlons of the exhaust piping
which ate connected to components be-
tween which relative motion could exist
shall incorporate provisions for
Hexibility.

(¢) Exhaust heat ezchangers. (1)
Exhaust heat exchangers shall be con-
structed and installed to assure their
ability to withstand without failure all
vibration, inertia, and other loads to
which they would be subjected In
operation,

(2) Heat exchangers shall be c¢on-
structed of materials which are suitable
for continued operation at high temper-
atures and which are resistant to cor-
rosion due to elements contained in
exhaust gases,

(3) Provision shall be made for the
inspection of all critical portions of ex-
haust heat exchangers.

(4) Heat exchangers shall incorpo-
rate cooling provisions wherever they are
subject to contact with exhaust gases.

(6) Heal exchangers or muffs shall
incorporate no stagnant areas or liquid
traps which would Increase the possi-
bility of ignition of flammable fluids or
vapors which might be present In case
of fallure or malfunctioning of com-
ponents carrying flammable fluids.

(d) Ezhausi heating of ventilating air,
If an exhaust heat exchanger is used
for heating ventilating air, a secondary
heat exchanger shall be provided be-
tween the primary exhaust gas heat ex-
changer and the ventilating air system,
uniess it is demonstrated that other
means used preclude harmful contami-
nation of the ventilating air.

(e) Exhaust driven turbo-supercharg-
ers. (1) Exhaust driven turbines shall
be of an approved type or shall be shown
to be suitable for the particular applica-
tion. They shall be installed and sup-
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§ 4b.467-1

ported to assure thelr safe operatzon
between normal inspection and overhaul
periods.

(2) Provision for expansion and flexi-
bitity shall be made between exhaust
conduits and the turbine,

(3) Provision shall be made for Iubri-
cation of the turbine and for cooling of
those turbine parts where the tempera-
tures are critical.

(4) Means shall be provided so that,
in the event of malfunctioning of the
normal turbo-supercharger control sys-
tem, the turbine speed will not be greater
than its maximum allowable value. The
components provided for this purpose
shali be independent of the normal tur-
bo-supercharger controls with the ex-
ception of the waste gate operating
components themselves,

{15 F. R. 3543, June 8, 1950, as amended by
Amdt. 4b-8, 17 F. R, 1096, Feb. &5, 1862] .~

§ 4b.467-1 Carhon monoxide detection

(FAA policies which apply to
§ 4b.467(a) (1) (d)). i
(a) Conditions fa%r tests. Any accept-

able carbon monoxide detection method
may be used in demonstrating compli-
ance with §4b.467(a)- (1) ~and «(d),
and with the ventilating requirements
of §4b.371. The tests shduld be con-
ducted with the alrplane's heater sys-

tem in operation if there Is any pos- "

sibility of a system containing carbon
monoxide. In aircraft employing ther-
mal de-icing, {ests should be conducted
with the system cperating at full capac-
ity.

(b Configuration. Carbon monoxicle
tests should be conducted in the conﬁg’u-
rations that follow:

(1) Power on level filght. '

Welght—Optional.

C. 4. posltion~Optlonal.

Wing flaps—Retracted. i

Landing gear—Retracted.
Epgines—Maximum continuous power.

Cowl flapf—Appropriate for flight condlﬂon_

(2) Power off glide.

Wing flaps—Retracted, )

Landing gear—Retracted.

Engines—Idling.

Cowl flaps—Appropriate for flight condition.

(3) Power approach,

Wing flaps—Approach position.
Landing gear—Extended.
Englnes-—Power for level fight,

Cow! flaps—Appropriate for flight condition.

Alr speed—Any speed {rom 14 V, w18 V, .
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(¢) Test procedure and required data.
The air should be sampled with a carbon
monoxide indicator in front of cabin
heater opening(s) with heat on and at
representative passenger and crew loca-
tions. If the airplane does nof have
pressurization equipment installed, the
air should be sampled at the above loca-
tions with the windows closed and also
partially opened, If the airplane is
equipped for pressurization, carbon mon-

‘oxide indications should be taken when

the cabin is pressunzed ang also unpres-
surized.

‘[Supp. 24, 19°F. R. 4465, July 20, 1854]

§ 41,467-2 Determination of exhaust
zas interference with visibility
(FAA policies which apply 10

+§ 4b.467 () (5)).

The effects of exhaust gas interference
‘with visibility should be observed during
tests to demonstrate other night flying
requirements.

[Supp. 24, 19 F. R. 4466, July 20, 1954)

PoOWERPLANT CONTROLS AND ACCESSORIES
§ 4b.470 Powerplant controls; general.

.- The .provisions of : § 4b.353 shall be
-applicable’ to "all powerplant controls
with respect to location, grouping, and
direction of motion, and the provisions
of §4b.737 shall be:applicable to all
powerplant controls - with respect to
marking. In addition all powerplant
controls shall comply with the following.
(a) Controls shall he so located that
they cannot be inadvertently operated by
personnel entering, leaving, or making
normal movements in the cockpit.
. () Cantrols shall maintain any set
position without constant attention by
flight personnel. They shall not tend
to creep due to control loads or vibration.
(¢) Flexible controls shall be of an
approved type or shall be shown to be
suitable for the particular application.
(d) Controls shall have strength and
rigidity to withstand operating loads
without failure and without excessive
deﬂectlon

§ 4b.471 Throttle and A.D.A.

system
- controls, :

. (a) A separate throttle control shall
be provided for each engine. Throttle
controls shall be grouped and arranged
to permit separate control of each en-
gine and also sxmultaneous control of all
engines.
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(b)Y Throtile controls shall afford a
positive and immediately responsive
means of controlling the engines.

(¢) If an antidetonant injection sys-
tem is provided, the flow of ADI fiuid
shall be automatically controlled in re~
iation to the amount of power produced
by the engine. In addition to the auto-
matic control, a separate control shall
be provided for the ADI pumps.

[Amdt. 4b-2, 15 F. R. 9185, Dec. 22, 1950, as

amended by Amdt. 4b-8, 18 F. R. 2215, Apr.
18, 1853}

§4b.472 Ignition switches.

(a) Ignition switches shall provide
control for each ignition circuit on each
engine.

(b) Means shall be provided for
guickly shutting off all ignition by the
grouping of switches or by providing a
master ignition control.

(c) If a master ignition control is pro-
vided, a guard shall be incorporated to
prevent inadvertent operation of the
control.

§ 4h.473 Mixture controls.

(a) If mixture controls are provided,
a separate control shall be provided for
each engine., ‘The mixture controls shall
be grouped and arranged to permit sep-
arate control of each engine and also
simultanecus control of all engines.

(b) Any intermediate position of the
mixture control which corresponds with
4 normal operating setting shall be pro-
vided with a sensory and a visual identi-
fication.

(¢) The mixture controls shall be
placed in 2 location accessible to both
pilots, except where g separate flight en-
gineer station with a control panel s
provided, In which case the mixture con-
trol.s shall he accessible to the fight
engineer.

[Amdt. 4b-2, 16 ¥, R. 9186, Dec. 22, 1950, as

amended by Amdti. 4b-8, 18 F. R. 2215, Apr.
18, 1953)

§ 4b.474 Propeller controls,

(a) Propeller speed and pitch controls.
(1) A separate propeller speed and pitech
confrol shall be provided for each propel-
ler. ‘The prapeller speed and pitch con-
trols shall be grouped and arranged to
permit separate control of each propeller
and also simultaneous control of all
propellers.

(2) The propeller speed and pitch con-
trols shall provide for synchronization
of all propellers. {See also § 4b.404.)

§ 4b.474a

(3) Propeller speed and pitch con-
trol(s) shall be placed to the right of the
pilot's throttle and shall be at least 1
inch lower than the throttle controls.

(b) Propeller feathering controls, (1)
A separate propeller feathering control
shall be provided for each propeller.

(2 Propeller feathering controls shalt
be provided with means fo prevent
inadvertent operation.

(3) If feathering is accomplished by

movement of the propeller pitch or speed
control lever, provision shall he made to
prevent the movement of this control to
the feathering position during normal
operation.
[15 ¥, R. 3543, June B8, 1950, as amended by
Amdt, 4b-8, 17 F. R. 1006, Feb. 6, 1852; Amdt.
4b-8, 18 F.R, 2215, Apr. 18, 1963; Amdt, 4b-6,
22 F.R. 5565, July 16, 1957]

§ 4b.474-1* Propeller feathering pump
motors, intermittent duty type
(FAA policies which apply to
§ 4b.474(b)).

(a) An intermittent duty type motor®
in the propeller {eathering control sys-
tem should automatically stop or be
made to stop upon the completion of the
feathering operation by any of the fol-
lowing means:

(1) Installation of a pressure cutout
switch in the feathermg button holding
eoil circuit. -

(2) Installation of a timer switeh In
the feathering button helding coll circult.

(3> Manually interrupting the feath-
ering pump circult by pulling out the
feathering button. In this arrangement
a warning light should be installed in
the pump circult {o Hluminate while the
pump motor is operating. The light may
be either in the feathering button or
adjacent to it,

(b} Timer switches of either. the
mechanical or the thermal types are
acceptable.

{Supp. 33, 22 F. R. 62885, Ang. 27, 1957}

§ 4b.474a Reverse thrust controls.

(a) Propeller reverse thrust controls
shall incorporate a means to prevent
their inadvertent movement to a reverse
thrust position. The means provided
shall incorperate a positive lock or stop
at the flight idle position and shall re-
quire a separate and distinct operation

1 Appears as §4.474-1 a8t 22 P, R. 6885,

1 Intermittent duty type motors may fail it
operated continuously for more than two
minutes.
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§ 4b.475

by the crew in order to displace the con-
trol from the flight regime. :

(h) Turbojet reverse thrust controls
shall incorporate a means to prevent
their inadvertent movement to a reverse
thrust position. The means provided
shall incorporate a positive lock or stop
at the flight idle position and shall re-
quire & separate ang distinct operation
by the crew in order to dispiace the con-
trol from the forward thrust regime.
[Amdt. 4b-6, 22 F. R. 5565, July 16, 19057]

§ 4b.475 Fuel system controls. |

(See also § 4b. 434 Y

(a) Fuel jettisoning system-controls
shall be provided with guards to° prevent
their inadvertent operation, " -

(b) Fuel jettisoning system controls
shall not be located in close proximity to
fire . extinguisher controls® nor-to any
other controls intended to combat fire.

§ 4b.476 Carburetor air preheat con-
trols.

Separate carburetor alr preheat con-
trols shall be provided to regulate the
temperature of the carburetor. air for
each engine. :

§ 4b.476a Supercharger conu-ols

Supercharger controls shall be acces-
slble to the pilots, except where a sepa-
rate flight engineer statlon with a con-
trol panel is provided, in which case they
shall be accessible to the fiight engineer
{Amdt. 4b-8, 18 F. R. 2216, Apr. 18, 19531

§ 4b.477 Powerplanl accessories.

(a) Engine mounted accessories shall
be of & type approved for installation on
the engine involved and shall utilize the
provisions made on the englne for
mounting, -

(b) Items of eIectricaI equipment sub-
ject to arcing or sparking shall be in-
stalled to minimize the possibility of
their contact with any flammable fluids
or vapors which Imght be present ina
free state. '

(¢) If continued rotation of an en-
gine-driven cabin supercharger or any
remote accessory driven by the engine
will constitute a hazard In  case
malfunctioning occurs, means shall he
provided to prevent hazardous rotation
‘of such accessory without interfering
with the continuad operation of the en-
glne. (See also §4b.371 (e).).

Note: Hazardous rotatlon may involve
consideration of mechanical damage or sus-
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talned alr flows which may be dangerous
under certaln conditions.

[15 F. R, 3543, June 8, 1950, as amended by
Amadt. 4b-6, 17 P. R. 1086, Feb. 5, 1952]

§ 4b.478 Engine ignition systems.
(a) Battery ignition systems shall be

- supplemented with a generator which Is

aubtomatically made available as an al-
ternate source  of electrical energy to

- permit continued engine operation in the

event of the depletion of any battery.
(b) The capacity of batteries and gen-

ergtors shall be sufficient to meet the

simultaneous demands of the engine

" lgnition system and the greatest demands.

of any airplane electrical system com-
ponents which would draw electrical

“energy from the same source.

(1) The design of the engine ignition
system shall take into consideration the
condition of an inoperative generator

-and the condition of a completely de-

pleted battery when the generator is run-
ning at its normal operating speed.

(2) If only one battery is provided the
design of the engine ignition system shall
take into consideration the condition in

‘which the hattery 1s completely depleted

" and the generator is operating at idling

speed.

=T33y Portions of magneto ground wires.

< for separate lgnition circuits which lie

on the engine side of the fire wall shall

‘be installed, located, or protected so as
" to minimize the possibility of simultane-

ous fallure of two or more wires as a
result of mechanical damage, electrical
faults, etc.

4).Ground wires for any engine
shall not be routed through fire zones,

- exeept those asscciated with the engine

which the wires serve, unless those por-

- tions of the wires which are located in
- such fire zones are fireproof or are pro~

tected against the possibility of damage

~by fire in a manner to render them

fireproof. (See §4b.472 for ignition
switches.)

(5) Ignition eirecuits shall be electri-

-cally independent of all other electrical
‘eircuits except circuits used for analyz-

ing the operation of the ignition system.
{(¢) . Means shall be provided to warn
fiight personnel if malfunctioning of any

part of the electrical system is causing

the continuous discharging of a hattery
which is necessary for engine ignition.
(See'§ 4b.472 for ignition switches.)
[15 P. R, 3543, June 8, 1950, as amended by
Amdt. 4b-6, 17 F. R. 1096, Feb. 6, 1952]
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POWERPLANT FIRE PROTECTION
§ 4b.480° Designated fire zones.

(a) Designated fire zones shall com-
prise the following regions:

(1) Engine power section,

(2) Engine sccessory section,

(3} Complete powerplant compart-
ments in which no isclation is provided
between the engine power section and
the engine accessory section,

(4) Auxiliary power unit compart-
ments,

(5) Fuel-burning heaters and other
combustion equipment installations as
defined by § 4b.386.

NoTE: Sea also § 4b.385.

(8) Compressor and accessory sec-
tions of turbine engines.

¢'1) Combustor, turbine, and tall pipe
sections of turbine engine installations
which contain lines or components carry-
ing flammable flulds or gases, except that
the fire-extinguisher system specified in
§ 4b.484 need not be provided for such
sections if it is demonstrated that any
fire occurring therein can be otherwise
controlled.

(b) Designated fire zones shall ‘be
protected from.fire by complance with
£5 4b.481 through 4h.490.

(c) The nacelle area immediately be-
hind the fire wall shall comply with the

provisions of §§ 4b.385, 4b.463 (d), 4b.478 .

(b) (43, 4h.481 (¢), 4b.482 through 4b.485
and 4b.489. If a retractable- landing
gear is located in this area, compliance
with this paragraph is required only with
the landing gear retracted.

{15 F. R. 3543, June 8, 1950, as amended by
Amdt. 4b-8, 17 P. R. 1097, Feb. 5, 1852; Amdt.
4b-7, 17 P. R. 11631, Dec. 20, 1852; Amdt.
4b-2, 20 F.R. 5306, July 26, 1655; Amdt. 4b-6,
22 F.R. 5565, July 16, 1957]

§ 4b.481 TFlammable fluids.

{a) No tanks or reservoirs which are a
part of a system containing flammable
fluids or gases shall be located in desig-
nated fire zones except where the fiuid
contained, the design of the system, the
materials used in the tank, the shut-off
means, all connections, lines, and con=-
trols are such as to provide an equally
high degree of safety.

(b} Not less than one-half inch of
clear air space shall be provided be-
tween any tank or reservoir and a fire
wall or shroud isolating a designated
fire zone.

(c)} If ahsorbent materials are located
in proximity to flammable fSuid system

§ 4b.484

components which might be subject to
leakage, such materials shall be covered
or treated to prevent the absorption of
hazardous quantities of fluids.

[15 F. R. 3543, June 8, 1950, as amended by
Amdt. 4b-2, 20 P, R. b306, July 26, 1965])

§ 4h.482 Shut-off means.

(a) Means for each individual engine
and for each individual fire zone speci-
fied in § 4b.480(a) (4) and (5) shall be
provided for shutting off or otherwise
preventing hazardous quantities of fuel,
oil, de~icer, and other flarnmable fiuids
from flowing into, within, or through
any designated fire zone, except that
means need not be provided to sbut off
flow in lines forming an integral part
of an engine. Closing the fuel shutoff
valve for any engine shall not make any
of the fuel supply unavailable to the re-
maining engines,

(b) Operation of the shutcif means
shall not interfere with the subsequent
emergency operation of other equipment,
such as feathering the propeller.

(¢) The shut-off means shall be lo-
cated outside of designated fire Zones,
unless an equally high degree of safety
is otherwise provided (see § 4h.481). It
shall be shown that no hazardous quan-
tity of fammable fluld could drain into
any designated fire zone after shutting-
off has been accomplished.

(d) Provisions shall be made to guard
against inadvertent operation of the
shutoff means and to make it possible
for the crew to reopen the shutoff means
in flight after it has once heen closed.
[15 ¥, R. 3543, June 8, 1850, as amended by
Amdt. 4b-6, 17 F. R, 1097, Feb. 5, 1852]

§ 4b.483 Lines and fittings,

(a) All lines and fittings carrying
flammable fluids in designated fire zones

shall be fire-resistant, except as other-

wise provided in this section. . If flexible
hose is used, the assembly of hose and
end fittings shall be of an approved type.
The provisions of this paragraph need
not apply to those lines and fittings
which form an infegral part of the
engine.

by Vent and drain lines and thelr fit-
tings shall be subject to the provisions
of paragraph (a) of this section unless
a failure of such line or fitting will not
result in, or add to, a fire hazard.
[Amdt. 4b-11, 24 F.R, 7071, Sept. 1, 1969]

§ 4b.484 Fire extinguisher systems.

(a) Genergl. (1) Fire extinguisher
systems shall be provided to serve all
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¢ 4b.484~1

designated fire zones. This requirement
shall be effective with respect to appli-
cations for type certificates in accord-
ance with the provisions of § 4bh.11(a).
In addition, all other airplanes manufac-
tured after June 30, 1954, shall comply
with this requirement, unless the engine
power section is completely Isolated from
the engine accessory section hy a fire-
proof diaphragm and unless the cowling
and nacelle skin comply with the provi-
sions of § 4h.487, in which case fire ex-

tnguisher systems need not be providedli

in the engine power section.’

Nore: Induction systems for reciprocstmg"
engines are considered to bae located In &'
designated flre zone, and therefore subject

to the fire extingulgher protection provisions*

unless tests or experience with the particular

type-of induction and ‘carburetion systems
shows. that fuel burning in the induction.

system passages 1s not lkely. to ocecur. (¢

(2} The fire extinguishing system, the
quantity of extinguishing agent, and the
rate of discharge shall be such as- to
vrovide two adequate discharges, ‘It

shall be possible to direct both discharges
to any main engine installation. Indi- -

vidual “one-shot” systems shall be ac-
" ceptable in the case of auxiliary power

units, fuel-burning heaters, s.nd other :

combustion equipment.

(3) The fire- ext;inguishiﬁg system for’
a nacelle shall be capable of protecting -
simultaneously all zones of the nacelle

for which profection is provided.

(bd Fire extinguishing agents. (1)
Extinguishing agents employed shall be
methyl bromide, carbon dioxide, or any

other agent which has been shown to:

provide equivalent extinguishing action.

(2) If methyl bromide, carbon dioxide, -

or any other toxic extinguishing agent is

employed, provision shall he made to .

prevent the entrance of harmful con-

centration of fAluid or fluid vapors into .

any personnel eompartments either due
to leakage during normal operation of
the airplane or as a result of discharging

the fire extinguisher on the ground or..
in flight even though a defect may exist’

in the extinguishing system. Compliance
with this requirement shall be demon-
strated by appropriate tests.

(3) If o methyl bromide system is

provided, the containers shall be charged "
with a dry agent and shall be sealed by

the fire extinguisher manufacturer or by

any other party employing approprla.te‘

recharging equipment.

(¢) Ezxtinguishing agent container

pressure relief. Extinguisher agent con- -
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tainers shall be provided with a pressure
relief to prevent bursting of the container
due to excessive internal pressures. The
following provisions shall apply.

(1) The discharge line from the relief
connection shall terminate outside the
airplane in a location convenient for
inspection on the ground.

-(2) “An'indicator shall be provided at

the‘discharge end-of the line to provide

a visual indication when the containe:
has discharged.

(d) Extinguishing agent container
compartment lemperature. Under all
conditions in which the airplane is in-
tended for operation, the temperature
range of the extinguishing agent con-
tainers shall be maintalned to assure
that the pressure in the containers can
neither fall below the minimum neces-
sary to provide an adequate rate of ex-
tinguisher agent discharge nor rise above
a’'safe limit so that the system will not.
be prematurely discharged.

“(e) Fire-extinguishing system mate-

rigls. Materials in the fire extinguish-
ing ‘system shall not react chemieally
with the extinguishing agent so as to
constitute a hazard. All components of
the fire extinguishing systems located
in designated fire zones shall be con-
structed of fireproof materials,
[15 F. R. 3543, June 8, 1950, as amended by
Amdt, 4b-6, 17 F. R. 1097, Feb. 5, 1852; Amadt.
4b-8, 18 F. R. 2215, Apr. 18, 1053; Amdt. 4b-2,
20 PR. 5308, July 26, 1955; Amdt. 4b-8, 22
F.R. 5566, July 16, 1957; Amdt. 4b-12, 27 F'.R.
2898, Mar. 30, 1962]

§ 4b.484-1 Determinstion of carbon di-
oxide concentration in flight crew

compartments (FAA policies which
apply to § 4b.484.(h) ).

(a)' Carbon dioxide has been found to
adversely affect flight crew personnel in
the performance of their duties. There-
fore, In alrcraft equipped with built-in
carhon dioxide fuselage compartment
fire extinguishing systems, the carhon
dioxide concentration occurring at the
flight crew statlions as a result of dis-
charging the fire extinguishers should
be determined in accordance with para-
graphs (b) and (¢} of this section, ex-
cept that such determination is not con-
sidered necessary if:

(1) Five pounds or less of carbon diox-
ide'will be discharged into any one such
fuselage compartment in accordance
with established fire control procedures,
ar-
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(2) Protective breathing equipment is
provided for each flight crew member O
fiight deck duty.

(b) The carbon dioxide concentra-
tions at breathing level at the flight crew
stations should be determined in flicht
tests during which fuselage compart-
ment fire extinguishers are discharged
in accordance with established fire con-
trol procedures. Since carbon dioxide
is heavier than air, & nose down attitude
15 likely to produce the critical concen-
trations in the crew compartment. The
following conditions should therefore he
investigated:

(1) A rapid descent at the maximuln
operating limit speed of the airplane,
with flaps and landing gear up.

(2) A rapid descent with flaps and
landing gear down, at the maximum
permissible speed for this confleuration.
If it appears that any other condition
1s likely to be critical on a particular air-
plane, it should also be investigated.

(¢) In the flight tests specified In
paragraph (h) of this sectlon, it will
be permissible to institute emergency
ventilating procedures immediately
prior to or following the discharge of
caibon dioxide, provided such proce-
dures can be accomplished easily and
quickly by the flight erew and do not
appreciably reduce the effectiveness of
the fire protection system.

(d) If the carbon dioxide concentra-
tions determined in accordance with
paragraphs (b) and {(c} of this section
exceed 3 percent by volume (corrected
to standard sea-level conditions), pro-
tective breathing equipment should be
provided for each flight crew member on
flight deck duty,

(e} Appropriate emergency operating
procedures should be entered in the Alr-
plane Flight Manual,

[Supp. 11, 15 PR, 8904, Dec. 15, 1050, as
amended by Amds, 4b-12, 27 F.R. 2993, Mar,
30, 1962]

§ 448353 Fire-detector systems.

Quick-acting fire or gverheat detectors
of an approved type shall be provided in
all designated fire zones and in the com-
bustion, turbine, and tailpipe sections of
turbine-engine installations, and they
shall be sufficient in number and location
to assure prompt detection of fire in such
zones and sections. Fire detectors shall
comply with the following provisions;

(a) Fire detectors shall be constructed
and Installed to assure their ability to
resist without failure all vibration, in-

§ 4b.48¢

ertia, and other loads to which they
would be subjected in aperation.

(h) Pire detectors shall be unaflected
by the exposure to o¢il, water, or other
fluids or fumes vhich might be present.

(c) Means shall be provided to permil
the crew to check in flight the function-
ing of the electric circuit assoclated with
the fire-detection system,

(d) Wiring and other components oi
detector systems which are located ir
fire zones shall be of fire-resistant con-
struction.

(e) Detector system components for
any fire zone shall not pass through other
fire zones, unless they are protected
agalnst the possibility of false warning:
resulting from fires in zones througk
which they pass. This requirement shall
not be applicable with respect to zones
which are simultancously protected by
the same detector and extinguisher
systems,

[16 F.R. 3543, June 8, 1950, as amended by
Amdt, 4b-8, 17 F.R. 1097, Feb. 5, 1952; Amdt.
4b-6, 22 F.R. 5566, July 16, 1957]

§ 4b.485-1 Fire detector test circuit
{FAA policies which apply 10
§ 4b.485(c)).

(a) The checking means should serve
to assure the crew that a fire within the
zone of coverage will produce a fire
warning if all fire-responsive (detector)
elements are operative. The means
need not be designed to disclose whether
fire defector sensor elements themselves
would respond properly to a fire!

(I} The check should reveal any prob-
able malfunction or failure in the fire-
detection system, external o the detector
elements, which eould interfere wilh, or
prevent, flre warning. Open and short
cireuits in wiring, and inoperative lights,
hells, switches, or relays are examples of
malfunctions which should be revealed
by such a check.

[3upp. 23, 22 F.R. 6885, Aug. 27, 1957]

§ 4L.486 Tire walls,

All engines, auxiliary power units,
fuel-burning heaters, and other combus-
tion equipment which are intended for
operation in flisht as well as the com-~
bustion, turbine, and tall pipe sections
of turbine engines shall be isolated
from the remainder of the airplane by
means of fire walls, shrouds, or other

¢This 1s normally s gepsrate ground main-
tenance operation,
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Y 4b.487

equivalent means.
apply:

(a) Fire walls and shrouds shall be
constructed in such & manner that no
hazardous guantity of air, fluids, or flame
can pass from the compariment to other
portions of the airplane,

(hy All openings in the flre wall or
shroud shall be sealed with close-fitting
fireproof grommets, hushings, or ﬂre-
wall fittings.

(¢) Fire walls and shrouds shall’ be
constructed of fireproof material and
shall be protecied against corrosion.
{15 F. R. 3543, June 8, 1850, ss amended by
Amdt. 4b-8, 18 P. R, 2216, Apr. 18, 1953
Amdt, 4b-2, 20 F. R. 5308, July 28, 19551

§ 4b,487 Cowling and nacelle skin.: .

(a) Cowling shall be constructed and
supported so as to make it capable of
resisting all vibration, inertia, and eir
loads to which it would be subjected 'xn
operation.

(b) Cowling shall have dralnage and
ventilation provisions as prescribed in
§ 4b.489.

(¢} On alrplanes equipped with a dia-
phragm to isolate the engine power sec-
tion from the engine accessory sectlon,
the parts of the accessory section cowling
which might be subjected to flame.in
the event of a fire in the engine power

The following shall

section of the nacelle shall be constructed

of fireproof material and shall comply
with the provisions of § 4h.486. )

(d) Those portions of the cowling
which would be subjected to high tem-
peratures due to their proximity to ex-
haust system  parts or exhaust gas
impingement shall be constructed of ﬁre-
proof material.

(e} The airplane shall he so designed
and constructed that, in the event of fire
originating in the engine power or acces-
sory sections, the probability 'is ex-
tremely remote for fire to enter either
through openings or by burning through
external skin into any other zone of the
nacelle where such fire could create ad-
ditional hazards. If the airplane is
provided with a retractable landing gear,
this provision shall apply with the land-
ing gear retracted. Fireproof materials
shall he used for all nacelle skin aresas
which might be subjected to fiame in the
event of a fire originating in the englne
power or accessory sections.

[16 F. R. 8543, June 8, 1950, as amended by
Amcdt, 4b-8, 17 ¥, R. 1097, Feh, §, 1952, Amdt.

4b-8, 18 F. R. 2216, Apr. 18, 1853; Amdt. 4b-2.
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20 F.R. 5308, July 26, 1955: Amdt, 4b-12, 27
F.R. 2993, Mar, 30, 1862}

§ 4b.489 Drainage and ventilation of
{ire zones.

(a) Complete drainage of all portions

of designated fire zones shall be provided
to minimize the hazards resulting from
failure or malfunctioning of components
containing flammable fluids, The
drainage provisions shall be effective
under conditions expected to prevail
when drainage is needed and shall be
so arranged that the discharged fluid
will not cause an additional fire hazard.
" (b)Y All designated fire zones shall be
ventilated to prevent the accumulation
of flammable vapors. Venftilation open-
ings shall not be placed in locations
which would permit the entrance of
flammable flulds, vapors, or flame from
other zones. The ventilation provisions
shall be 50 arranged that the discharged
vapors will not cause an additional fire
hazard.
*+ {¢) Except with respect to the engine
power “section of the nacelle and the
combustion heater ventilating air ducts,
provision shall be made to permit the
crew to shut off sources of forced ventila~
tion in any fire zone, unless the extin-
guishing agent capacity and rate of dis-
charge are based on maximum air flow
through the zone.

{Amdt. 408, 17 F. R. 1087, Feb. 5, 1952, ap
amended by Amdt. 4b—2 20 F. R. b30d, July
28, 18561

§ 4b.490 Protection of other airplane
., ... Components againsi fire.

(a) All airplane surfaces aft of the
nacelles, In the region of one nacelle
diameter on both sldes of the nacelle
center line, shall be constructed of fire-
resistant material. This provision need
not be applied to tail surfaces lying be-
hind nacelles, unless the dimensional
configuration of the alreraft is such
that the tail surfaces could be affected
readily by heat, flames, or sparks ema-
nating from a designated fire zone or
engine compartment of any nacelle.

(M Consideration shall be given to the
effect on adjacent parts of the airplane
of heat within desighated fire zones and
within the combustion, turbine, and tail
pipe sections of turbine engines.

[15 ¥, R. 3543, June 8, 1950, as amended by
Awmadt. 4b-8, 17 F. R, 1097, Feh. §, 1952; Amdt.
Amdt. 4b-2, 20 F. R. 5308, July 28, 18556]
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Subpart F—Equipment
GENERAL
§ 4b.600 Scope.

The required basic equipment as pre-
seribed in this subpart is the minimum
which shall be installed in the airplane
for certification. Such additional equip-
ment as is necessary for a specific type
of operation is prescribed in the operat-
ing rules of this subchapter.

§ 4b.601 Functional and installational
requirements,

Fach item of eguipment shall be:

(a) Of a type and design appropriate
to perform its intended function,

(h) Labeled as to its identification,
function, or operational limitations, or
any combination of these, whichever is
applicable,

(¢) Installed In accordance with speci-
fled limitations of the equipment,

(d) Demonstrated to function prop-
erly in the airplane,

§ 4b.602 Required basic equipment.

The equipment Ilisted in §§ 4b.603
through 4h.605 shall be the required
basic equipment. (See §4h.600.)

§ 4b.603 Flight and navigational instru-
ments,

(See § 4b.612 for Installation require-
ments.)

(a) Air-speed Indjcating system. If
the air-speed limjtations vary with alti-
tude, the sir-speed indicator shall in-
corporate a maximum allowable air-
speed indication showing the variation
of Vmo/Muo with altitude including com-
pressibility limitations. (See § 4h.732,)

(b) Altimeter (sensltive or precision
type),

@) Ra.te-—of-chmb ind.ica.tor (vertical
speed), -

(d) Free air temperature indicator,

(e) Clock (sweep-second pointer
type),

(f} Rafe-of-turn indicator (gyroscopic
type with integral ba.nk or slip in-
dicator),

€3] Bank and pitch indicator (gyro-
scopically stabilized),

(h) Direction 1ndicator {gyroscopi-
cally stabllized magnetic ancl/or non-
magnetic type),

{{) Direction indicator (nonstabilized
type magnetic compass),

(j> Machmeter for airplanes having
compressibility limitations not otherwise

§ 4b.604

indicated to the pilot in accordance with
§ 4b.732.

(k) Speed warning device for all tur-
bine-powered airplanes and for all other
airplanes for which Vmo/Muo is greater
than 0.8 Vor/Mpr 0r 0.8 Vo/Mbp. The de-
vice shall provide effective aural warning
to the pilots which is distinctively differ-
ent from aural warnings used for
other purposes, whenever the speed
exceeds Vuo plus 6 knots or Mao+0.01,
The upper limit of the production toler-
ance permitied for ike warning device
shall be at a speed not greater than the
preseribed warning speed,

[Amdt. 4b-11, 24 P.R, 7071, Sept. 1, 1959, as
amended by Amdt. 4b—12, 27 FR, 2993, Mar.
30, 1962}

§ 4b.604 Powerplant instruments.

(See § 4b.613 for installation require-
ments.)

{a) Carburetor air temperature in-
dicator for each reciprocating engine.

(b) Cylinder head temperature indi-
cator for each air-cooled reciprocating
engine.

(¢) Gas tempersture indicator for
each turbine engine,

-(d) Manifold pressure Indicator for
each reciprocating engine.

(e) Fuel pressure indicator for each
reciprocating engine to indicate the
pressure under which the fuel is being
supplied.

(I} Puel pressure warning means for
each engine or a8 masfer warning means
for all engines with provision for iso-
lating the individual warning means
from the master warning means.

(g) Fuel flowmeter indicator for each
turbing engine. FPor reciprocating en-
gines, a fuel flowmeter or fuel mixture

_indicator for each engine not equipped
- with an automatic altitude mixture

control
" (h) Fuel quantity mdicator for each
fuel tenk.

(1) Augmentation Hquid quantity in-
dicator for each tank which is appro-
priate to the manner in which the liquld
is to be used in operations,

(j) Oil quantity indicator for each oil
tank. (See §4b.613 (D) ’

(k) ©il pressure indicator for each in-
dependent pressure oil system of each
engine.

(1) Oll pressure warning means for
each engine or a master warning means
for all engines with provision for iso-
lating the individual warning means
from the master warning means.
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(m) Oil temperature indication for
each engine. y

(n) Tachometer for each reciprocat-
m%oe)ng’f‘gghometer for each turbine en-
gine to indicate the speed of the rotors
for which limiting speeds have been
established.

(p) Fire-warning Indicators. (See
§ 4b.485.) ‘ . )
(g) An indicator for ecach turbojet

engine to indicate a change in thrust,
resulting from any deficiency in the en-
gine or an indicator to indicate a gas
stream pressure which can be rel_ated
to thrust. ‘

{r)- A torque indicator for each tur-
bine-propeller engine. A device for each
reciprocating engine capable of indicat-
ing te the fiight crew during flight any
change in the power output if the engine
13 equipped with an automatic propeller
feathering system, the operation of
which is inltiated by a power output
measuring system, or if the total engine
cylinder displacement is 2,000 cubic
inches or more.

(s) Positlon indicating means for gach
propeller on a turbine engine to indi-
cate to the flight crew when the pro-
peller blade angle is below the flight low
pitch position (see § 4b.613). For recip-

rocating engines, a means for each re-

versing propeller to indicate to the pilot
when the propeller s in reverse piteh.
(t) Position indicating means for each
turbine engine utilizing a thrust re-
versing device to indicate to the flight
crew when the device is in the’ reverse
thrust position. ST
[Amdt. 4b-6, 22 PR. 5666, July 18, 1957, as
amended by Amdt. 4b-12, 27 FR. 2994,7&1&‘!.
30, 1962] . o

§ 4b.605 Miscellaneous equipment. ¢

(a) Approved seats for all occupants
(see § 4b.358), ST

(b) Approved safety belts.for all oc-
cupants (see § 4h.643),

(¢) [Reserved] :

(dy Source(s) of electrical energy (see
§ 4b.620), i

(e) Electrical protective devicgs‘ (see
§ 4b.624), : s

() Radio communication sys‘t.e,l’a‘a
(two~way), . RETRRIO

(g) Radio navigation system,

(h) Windshield wiper or equivalent rpr
each pilot, '

(i) Ignition switch for each and o
englines (see § 4b.472), ‘ ‘
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(i) Approved portable filre extin-
guisher (see § 4b.641).

[16 F. R. 3543, June 8, 1950, as amended by
Amdt. 4b—7, 17 F.R. 11831, Dec. 20, 1952;
Amdt. 4b-6, 22 PR, 5566, July 16, 1857]

§ 4b.606 Equipment, systems, and in-
stallations.

(a) Functioning and reliability, Al
equipment, systems, and installations the
funectioning of which is nccessary in
showing compliance with the repula-
tions in this subchapter shall be de-
signed and installed to insure that they
will. perform their intended furctions
reliably under all reasonably foreseeable
vperating conditions.

(b) Hazards. All equipment, systems,
and installations shall be designed to
safeguard against hazards to the air-
plane in the event of their malfynction-
ing or failure.

(¢} Power supply. Where an instal-
lation the functioning of which is neces-
sary in showing compilance with the
regulations of this subchapter requires a
power supply, such installation shall be
considered an essential load on the power
supply, and the power sources and the
system shall be capable of supplying the
followinz power loads in probable oper-
ating combinations and for probable
durations:

(1) All loads conneg¢ted to the system
with the system functioning normally;

(2) All essential loads after failure of
any one prime mover, pOWeEr converter,

" or energy storage device;

(3) All essential loads after failure of
any one engine on two- or three-engine
airplanes, or affer failure of any two
engines - on. four-or-more-engine alir-
planes;

(4) In determining the probable oper-

-gting combinations and durations of

essential loads for the partial power
failure conditions prescribed in subpara-
graphs (2) and (3) of this paragraph,
it shall be permissible toc assume that
the power loads are reduced in accor_'d-
ance with a monitoring procedure which
is consistent with safety In the types of
operations authorized. If a particular
load is not required to maintain con-
trolled flight it need not be considered
for the two-engine-inoperative condition
on airplanes with four or more engines
as prescribed in subparagraph (3) of
this paragraph.

[Amdt, 4b-8, 17 P. R. 1097, Peb. 5, 1962, us
amended by Amdt. 4b-1, 19 F. R. 2250, Apr.
20, 1954] - ‘
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§ 4b.606-1 Safety criteria® for eleciric
utilization system; (FAA policies
wll;éch apply to § 4b.606 (a) and
( .

Electric utilization systems ® should be
analyzed, inspected or tested to assure
conformance to the following safety cri-
teria.

(a) Loss of system function. The sys-
tem should not be rendered inoperative
by any probable malfunction,?® if opera-
tion of this system is necessary to main-
tain controlled flight or effect a safe
landing for any authorized flight opera-
tion.

(h) Inddvertent operation of system.
The system should not be inadvertently

! When applying these criteria to particular
systems, it should be clear that the degree of
hazard resulting from a type of malfunction
may vary conslderably with the type of air-
craft in which the system 1s Installed, or with
the nature of the operation in which the sair-
craft is utilized. Examples of systems which
should be considered under certaln of the
above criterfa are as follows: (2) Baslc flight
instruments, minimum navigation equip-
ment; (b} propeller reversing system, trim-
tab system, dive brake system, landing gear
actuatlon systems; (¢} fuel control valve sys-
tem, propeller control -system; (d) landing
gear indlcating system, radio navigation
system, Instrument landing system, gyro-
scopic lnstrument systems, Additional
safety criterin are contained In sections of
this part applicable {o particular systems and
components of the airplane,

*An electrlc utiiization system is & eystem
of electric equipment, devices and connected
wiring, whleh utilizes electric energy to per-
form & specific alrcraft function. The sys-
tem includes all electric components beyond
the nearest bus or sub-bus from which elec-
tric encrgy Is supplied. Examples of such
aystems are: propelier control system, elec-
tric flight instrument system, radic naviga-
tlon equlpment system, fuel valve control
system, fap and landing gear actuating
systems.

* A probable malfunction Is any single elec-
trical or mechantcal malfunction or failure
within a utllization system which is con-
sldered probable on the basls of past service
experience with similar components in alr-
craft applications. This definition should be
extended to multiple malfunctlons when:
{1) The first malfunction would not be de-
tected during normal operation of the ays-
tem, including periodic checks established at
intervals which are consistent with the
degree of hazard involved, or {2) the fArst
malfunction would inevitably lead to other
malfunctions.

This defilnition of “probable malfunction”
applies wherever this term 1is used in this
sectlon. '

§ 4b.606-2

set into operation by any probhable mal-
function, if such inadvertent operation
can result in the inability to maintain
controlled flight or effect a safe landing
for any authorized flight operation.

(¢) Systems serving two or more en=-
gines. No probable malfunction in the
system should adversely affect the per-
formiance of more than one propulsion
engine, consistent with the provisions of
§ 4b.401 (b).

(d) System independence. No prob-
able malfunction in one system should
render another system Inoperative, if
both systems are necessary in showing
compliance with this part.

(e} Misleading system indicators. No
probable malfunction in the system
should result in a safe indication of an
unsafe condition of flight, if such mis-
leading information can result in the
inability to maintain controlled fight or
effect a safe landing for any authorized
flight operation.

(I3 System overheat. No probable
malfunction in the system should result
in overheat of electric equipment, such
that hazardous quantities of smoke are
generated within the cabin, or such that
& fire hazard is created, unless adequate
means are provided to detect and correct
the overheat condition during flight.

(g) Electric shock exposure: No prob-
able malfunction in the system should
expose crew or passengers to harmful
electric shock, during any normal activ-
ity on the aireraft.

[Supp. 29, 21 P, R. 2747, Apr. 28, 1956]

§ 4b.606-2 Installation of flight re-

corders (FAA policies which apply
to § 4b.606).

Flight recorders required under Parts
40, 41, and 42 of this subchapter as
amended should be installed in the air-
plane in conformance with the follow-
ing:

(a) Location of flight recorder. The
recorder should be located in accordance
with the applicable type in the follow-
ing: '

Type I—Unrestricted location,

Type I—Restricted to any loeatlon more
than one-halt of the wing root chord from
the main wing structure through the fuse-
lage and from any fuel tanks, )

Type IlI—Unrestricted location.

() Vertical acceleration semsing.
(1) The vertical aceeleration forces
should be sensed af a location within or
adjacent to the fuselage, and within or
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as close to the center of gravity range
of the airplane as practicable,

(2) The vertical acceleration sensor,
or the unit in which it is contained,
should be attached to a rigid structural
member of the airplane so that vertical

" acceleration forces present in that area
can be sensed with a minimum of error.

(3) Sensing of only the in-flight ver-
tical acceleration forces is necessary;
impact forces need not be sensed.

(¢) Connection to sources of data.
The air speed, altitude, and heading data
should be obtained from either® a re-
quired duplicate instrument, or from a
source independent of required flight
and navigation instrument systems, or a
combination thereof, - No connection
should be made within the case itself of
the required altimeter indicators. "I
data are obtained from an independent
source, such source should provide daja
which has an accuracy equivalent to cor-
responding dats furnished by required
flicht and navigation instrument sys-
tems. Provisions need not be made to
disconnect or isolate the recorder in
flight from sources of data which "are
independent of required flight and navi-
gation instruments.

(d) Connection to elecirical power.
The flight recorder should be connected
to a bus of maximum reliability when
such connection does not jeopardize serv-
ice to essential or emergency loads.: If
service to such loads is affected, the re-
corder should be connected to a bus of
the next lower reliability. i
[Supp 39, 23 ¥. R. 7482, Sept. 26, 1858] ;.

INSTRUMENTS; INSTALLATION

.§ 4b.610 General.

Tie provisions of §§ 4b 611 through
4b.613 shall apply to the mstallatlon of
instruments.

Nore: It may be Decessary to dupllcate
certaln Instruments at two oOr more 'Crew
stations to meet the Instrument  visibility
requirements prescribed. in § ¢b.611, or when
required by the operating rules of the Clvil
Alr Regulations for reliability ot cross-check
purposes in particular-types of cperations.
In the latter case, independent :operating
systems would be required in-accordence
with the provislons of § 4b.612(f).

[16 F. R. 3543, June 8,:1550, as amended by
Amdt. 4b-2, 20 F, R. 5308, July 28, 1955]

»See § 4b.812 (f) for requlrements concern-
ing the connectlon of additional instruments
to required duplicate and dupllicated lnstru-
ment systems, '
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§ 4b,611 Arrangement and visibility of
i. instrument installations.

(a) Flight, navigation, and powerplant
instruments for use by each pilot shall
be plainly visible to him from his station
with the minimum practicable deviation
from his normal position and line of
vision when he s looking out and for-
ward ‘along the fiight path.

. (p) Flight instruments required by
§ 4b.603 shall be grouped on the instru-
ment panel and centered as nearly as
practicable about the vertical plane of
the ' pilot's forward vision. The four
basic instruments specified in sub-

_paragraphs (1) through (4) of this para-
.graph shall be located on the flight

instrument panel as follows:

-.(1) The top center position on the
panel - shall contain that instrument
which, of all instruments on the panel,
most effectively indicates attitude.

(2) ‘The position adjacent to and di-
rectly to the left of the top center posi-
tion shall contain that instrument which,
of all instruments.on the panel, most
effectively indicates air speed.

:(3): The position adjacent to and di-

.rectly to the right of the top center posi-

tion shall contain that instrument which,

‘of all instruments on the panel, most
‘effectively indicates altitude.

. (4)The position adjacent to and di-
-rectly below the top center position shall

contain -that instrument which, of all
instruments on the panel, most effec-

‘tively -indicates direction of flight.

““{ey-All the required powerplant in-

‘struments'shall be closely grouped on the
instrument panel.

(d) Identical powerplant instruments
for the several engines shall be located
to prevent any misleading impression as
to the engines to which they relate.

(e): Powerplant Instruments vital to
the safe operation of the airplane shall
be plainly visible to the a,ppropriate crew

.members.

() - The . vibration characteristics of
the instrument panel shall be such as
not to impair seriously the accuracy of
the 1nstruments or to damage them.
[15 F.R. 3543, “Fune 8, 1850, as amended by
Amdt. 4b-8, “18 F.R. 2216, Apr. 18, 1953;

,Amdt 4b——7.‘22 F.R. 7462 Sept 19, 1857]
'§ 4b.611-1- Pracedure for checking ar-

_rangement and visibility of instru-
"ment - installations (FAA policies
which apply to § 4b.611).

The arrangement and visibility of the
instruments should be checked through-
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out the type tests in order to supply the
information which is necessary to com-
plete the pertinent portions of Form
ACA 283-4b, Type Inspection Report.
[Supp. 24, 13 FP.R. 4466, July 20, 1854]

§ 4b.612 Flight and navigational instru-
ments,

(a) Adir-gspeed indicaling systems. (1)
Air-speed indicating instruments shall
be of an approved type and shall be cali-
brated teo indicate true air speed at sea
level in the standard atmosphere with
a minimum practicable instrument cali-
bration error when the corresponding
pilot and static pressures are applied
to the instrument.

(2) The air-speed indicating system
shall be calibrated to determine the sys-
tem error, i. €., the relation between
IAS and CAS, in flight and during the
accelerated take-off ground run. The
ground run calibration shall be obtained
from 0.8 of the minimum value of V, to
the maximum value of V., taking into
account the approved altitud: and
weight range for the airplane. In the
ground run calibration, the flap and
power setiings shall correspond with the
values determined in the establishment
of the take-off path under the provisions
of § 4_b.116. assuming the critical engine
tg ‘f,au at the minimum approved value
0. 1.

(3) The air-speed error of the instal-
lation, excluding the air-speed indica-
tor instrument calibration error, shall
not exceed 3 percent or 5 mph, which-
ever is the greater, throughout the speed
range from Vuo to 1.3 Ve, with flaps re-
tracted, and from 1.3 V., to Vyp with
flaps in the landing position.

(1) The alr-speed indicating system
shall be arranged in so far as practicable
to preclude malfunctioning or serious
error due to the entry of moisture, dirt,
or other substances,

(5) The air-speed indicating system
shall be provided with a heated pitot
tube or equivalent means of preventing
malfunctioning due to icing.

(6) Where duplicate air-speed indi-
cators are required, their respective pitot
tubes shall be spaced apart to avoid dam-
age to both tubes in the event of a col-
lision with a bird.

(b) Stalic air vent and opressure
altimeter systems. (1) Al instruments
provided with static air case connections
shall be vented to the outside atmos-
phere through an appropriate piping
system.

§ 4b.612

(2) The vent(s) shall be s0 located on
the airplane that ts orifices will be jeast
affected by air flow variation, moisture,
or other foreign matter,

(3) The installation shali be such
that the system wiil be air-tight, except
for the vent into the atmosphere.

(4) Pressure altimeters shall he of an
approved type and shall be calibrated to
indfcate pressure altitude in standard
atmosphere with a minimum practicable
instrument calibration error when the
corresponding static pressures are ap-
plied to the instrument.

{5) ‘The design and installation of the
altimeter system shall be such that the
error in indicated pressure altitude at
sea Jevel in standard atmosphere, exclud-
Ing instrument calibration error, does
not result in a value more than the *=30
feet per 100 knots in speed for the ap-
propriate configuration in the speed
range hetween 1.3 V., (flaps extended)
and 1.8 V,, (flaps retracted), except that
the error need not be less than -£30 feet.

(¢} Magnetic direction indicator. (1)
The magnetic direction indicator shall
be Installed so that its accuracy will not
be excessively affected by the airplane's
vibration or magnetic flelds of g perma-
nent or transient nature.

{2) After the magnetic direction indi-
cator has been compensated, the calibra-
tion shall be such that the deviation in
level flight does not exceed *=10° on any
heading.

(3) A calibration placard shall be pro-
vided as specified in § 45.733.

(d) Automatic pilot system. If an

‘automatic pilot system Is installed, it

shall be of an approved type, and the
following shall be applicable:

(1) The system shall be so designed
that the automatic pilet can be quickly

. and positively disengaged by the human

pilots to prevent it from’ interfering
with their control of the airplane.

(2) A means shall be provided to in-
dicate readily to the pilot the alignment
of the actuating device in relation to the
control system which it operates, except
when automatic synchronization 1s pro-
vided.

(3) The manually operated control(s)
for the system’s normal operation shall
be readily accessible to the pilots. The
quick release (emergency) controls shall
be installed on both the pilots’ control
wheels, on the side of the wheel opposite
from the throttles., Attitude controls
shall operate in the same plane and sense
of motion as specified for the cockpit
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controls in § 40.353 (b) and Pigure 4b-16.
The direction of motion shall be plainly
indicated on or adjacent to each control

(4) The automatic pilot system shall
pe of such design and so adjusted that,
within the range of adjustment available
to the human pilot, it cannot produce
nazardous loads on the airplane or create
hazardous deviations in the flight path
under any conditions of flight appropri-
ate to its use either during normal oper-
ation or in the event of malfunctioning,
assuming that corrective action is initi-
ated within a reasonable period of time,

(5) When the automatic pilot inte-
grates signals from auxillary controls or
furnishes signals for operation of other
equipment, positive interlocks and se-
guencing of engagement shall be pro-
vided to preclude improper operation.
Protection against adverse interaction of
integrated components resulting from a
malfunction shall be provided, -

(e} Instruments utilizing a power sup-
ply. The following shall apply to each
instrument required in § 4b.603 (f), (g},
and (h) which utilizes a power supp]y

(1) Each instrument shall have a vis-
ual type of power failure indicating
means, integral with or located adjacent
to the instrument, to indicate when ade-
guate power is not being supplied to the
instrument (see note} to sustain prober
instrument performance. The power
shall be sensed at or near the point where
power enters the instrument. For elec-
tric instruments power shall be deemed
adequate when voltage 13 between ap-
proved Hmits,

(2) Each instrument shall be provided
with two Independent sources of power
and a means of selecting either power
gource, When duplicate independent in«
struments are installed, power  source
selection need not be provided if each
instrument has an independent _power
SOUrce,

(3) The Installation and power supply
system shall he such that failure of one
ipstrument, ¢r the energy supply from
one source, or a fault in any part of the
power distribution system, will not inter-
fere with the proper supply of energy
from - the. other 'source. - (See -also
3L 4b.606(c) and 4b.623.) - T e

NoreE: The word “instrument” as. used
hereln includes those devices which ' are
physleally contained in one unit and those
devices which are composed of two or more
physically separate unlts or components con-
nected topether; such as a remote Indlcating
£yroscoplc direction indicator which Includes
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a magnetic sensing element, a gyroscoplc
unit, an amplifier, and an Indlcator con-
nected together.

(f) Duplicate insirument systems. If
duplicate flight instruments are required
by the coperating parts of the Civil Air
Regulations (sce note under §4h.610),
the provisions of subparagraphs (1)
through - (3) of this paragraph shall
applv. -

(1)} The cperating system for flight in-
struments used by the first pilot, which
are reguired to be gduplicated at other
flight crew stations, shall be combpletely
independent of the operating system pro-
vided for other flisht crew stations.

(2) Only the required flight instru-
ments and duplicates of required instru-
ments provided for use of the first pilot
shall be connected to the operating sys-
tem provided for the first pilot.

{3) When other than required instru-
ments and duplicates are connected to
other than the first pilot’s operating sys-
tem, provision shall be made to dis-
connect or isolate in flisht such other
instruments.

‘{15 F. R. 3543, June 8, 1950, as amended by

Amdt. 4b-6, 17 F. R, 1098, Feb. 5, 1952; Amdt.
4b-8, 18 F. R. 2216, Apr. 18, 1053; Amdt, 4b-2,
20 P.R. 5308, July 26, 1965; Amdt. 4b-6, 22
P.R. 6566, July 18, 1967, Amdt. 4b-8, 28
P R. 25681, Apr. 19, 1858, Amdt. 4b-11, 24 PR.
707%, Sept. 1, 1959; Amdt. 4b—12, 27 F.R. 2994,
Mar. 30, 1962]

§ 4b.612--1 Air-speed indicating system
calibration (FAA policies which ap-
ply to § 4b.612(a)).

(a) Methods. Unless a calibrated
referenced airspeed system Is provided,
the alrplane's system should be cali-
brated throughout as wide a range as

-necessary to cover the intended flight

tests. The tests in paragraph (¢} of
this - section. are for the purpose of
showing compliance with §4b.612(a)
and not intended to cover the speed

range of the flight tests. If an alternate

air-speed indicating system is provided,
it should also be callbrated. The air-
speed indicating system should be cali-
brated in accordance with the following
methods:

{1)' The tests should be conducted in
stabilized flight at air speeds through-
out the speed range for the airplane con-
figurations to be tested. The airplane’s
alr-speed indicator should be calibrated
against a reference air-speed system or
agalnst a ground speed course.

(3 A - reference air-speed system
should consist of either of the following:
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{{) An air-speed impact pressure and
static pressure measurement device or

-devices that are free from error due to
.airplane angular changes relative to the
-direction of the free stream or due to

slipstream variation resulting from

.changes in airplane configuration or

power. In addition the device or devices

should have a known calibration error

when located in the free stream, or

(i) Any other acceptable air-speed
calibration method, for example, the
altimeter method of air-speed calibra-
tion, However, when using the altimeter

‘method care should be exercised to

megsure the airplane’s altitude accu-
rately—especially at speeds below 125
mph.

(3) When establishing the airplane’s
true air speed by means of the ground
speed course, flight between the two
reference points should be made at

-eonstant air speed in two successive runs

in opposite directions to ellminate the

effect of wind. The runs should he made
only in stable wind, The time to make

the runs should be obtained by means of
some calibrated device. The speed runs
should not be made nearer the ground
surface than a wing span’s length.

(4) If an alternate system is provided
it may be calibrated against either the
reference system or the airplane’s sys-
tem,

(b) Configuration. Alr speed calibra-
tion tests should be conducted in the
configurations that follow:
Welght—Between maximum take-ofl and

maximum landing.
€. G, positlon—Optional. )
Wing flaps and landing gear retracted.

Wing flaps 1n landing position and landing
gear extended.

Engines-—Optlonal power.

Mixture setting—Optionsl.

Cowl flaps—Optlonal,

{c} Test procedure and required data.
Any one or any desired combination of
the procedures in subparagraphs (1)
through (3) of this paragraph may be
used for calibrating the air-speed instru-
ment. The air-speed should be meas-
ured or defermined simultaneously from
the airplane’s and the reference system
during stabilized runs for at least five
speeds spaced  throughout the speed
range, the lowest not to exceed 1.3 V,,.
The highest speed should not exceed Vxo,
placard speed, or speed in level flight
using maximum continuous Ppower,
whichever is lower. The speed spread
between the test speeds should be lim-
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ited to 10 mph from 1.3 V., to 1.6 V,, or
placard speed, and 30 mph from 1.6 V.,
to Vwo.

(1} Speed course. The air-speed and
altitude should be stabilized before en-
tering the speed course. Constant air
speed shouid be maintained during each
run. The runs should be made in both
directions for each speed over the speed
course. The following data should ke
recorded:

Time of day at beginning of run.

Time to make run,

Pressure altitude,

Ambient air temperature.

Alr speed at several intervals during run.
Wing flap position.

Landing gear position.

Course distance.

(2) Reference air-speed system, Sta-
bilized runs at the test speeds listed in
this paragraph should be made. The
air speed from the airplane's air-speed
system and the reference air-speed sys-
tem should be read simultaneously. The
following data should be recorded:

Time of day.

Alrplane's indicated alir speed,
Reference indicated air speed.
Pressure aliitude.

Amblent air temperature.
Wing flap pesition.

Landing gear position.

(3) OQther acceptable air-speed cali-
bration methods, Stabilized flight runs
at the test speeds should be made and
the necessary data recorded to establish
the airplane’s air-speed system error and
the configuration of the airplane,
[Supp. 24, 19 P. R. 4466, July 20, 1954, as
amended by Supp. 25, 20 F, R, 2280, Apr. 8,
1855; Bupp. 28, 20 F. R, 8677, Sept. 10, 1955]

§ 4b.612-2 Siatic air vent system

(FAA policies which a p rly to
§ 4b.612(b)).

(a) If the altimeter lnstallation is of
the pressure type its operation wiil be
affected by any error that exists in the
static air pressure. Since the accuracy
of the altimeter is of utmost importance
the static afr vent system shouid be cali
brated. If separate or alternate vent sys-
tems are employed for the altimeter and
airspeed indicator, separate callbrations
are required. Where the altimeter. rate
of climb indicator, and air-speed indi-
cators are vented to the same static sys-
tems, the altimeter callbration may he
made in conjunction with the air-speed
calibrations.

429



|
|

$ 4b.612-3

(b) The theoretical relationship be-
tween air-speed error and altimeter error
is given in Pigure 4 so that an altimeter
calibration may be derived from the air-
speed calibration if both use the same
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installation is such as to provide true
readings over the range of angles
involved. (Note: See Figure 4, infral.
[Supp. 24, 19 F.R. 4466, July 20, 1954, aw
amended by Supp. 32, 22 F.R. 5793, July 20,

static vent provided that the total head 1857]
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§ 4b.612-3 Calibration of magnetic ‘di-
rection indicator (FAA pohcnea
which apply to § 4b.612(c)).:

It is recommended that the magnetlc
direction indicator be calibrated while
the airplane is on the ground with 1t
engines and elecirical equipment operat-
ing. The calibration data should be in-
cluded in Form ACA 283-4h. :

[Supp. 24, 10 F. R. 4466, July 20, 1654) -

§ 4b.612—4 Automatic pilot systems
(FAA policies which ap P I y 10
& 4b.612 (d))

To preclude hazardous’ condxtions
which may result from any failure or
malfunctioning of the automatic pilot
system, or its Inadvertent use by the
human pilot, the conditions of para-
graphs (a) through (e) and paragraph
(h) of this section should be investl-
gated by flight test. .

(a) A signal about any axis equwalent.
to the cumulative effect of any single
failure (or if multiple axis failures can

result from the malfunction of any
single ' component, combined signals
about all affected axes) should be in-
duced into the automatic pilot system
during normal climb,* cruise, and descent
regimes, When corrective action Iis
taken 3 seconds afier the airplane re-
sponse * to the malfunction neither the
simulated failure mor the subsequent
corrective action should create loads be-
yond an envelope of 0 o 2 ¢, or speeds
beyvond Vre (or Mrc where appropriate),
or dangerous deviations from the flight
path, except that the positive g limita-
tion may be increased up to the positive
design maneuvering load factor if it has

“"iThe eonfiguration for normal cllmb will
be that for operational all-engine ¢limb with
75 percent maximaum cofitinuous power and
flaps retracted.

1 Adequate instrumentation should be in-
stalled to register response of the alrplane
to the induced malfunction. One acceptable
method would be by measurement of air-
plane acceleration.
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previously been determined analytically
that neither the simulated failure nor
subsequent corrective action would result
in loads beyond the design limit loads
of the airplane.

(1) Recovery should be denionstrated
either by overpowering or by manual use
of an emergency quick disconnect device
after the 3-second delay. The Dpilot
should be able to return the airplane to
its normal flight attitude under full man-
ual control without exceeding the loads
or speed limits defined in this paragraph
and without engaging in any dangercus
maneuvers dJduring recovery. If an
emergency quick disconnect button is not
installed on the control wheel it should
be possible to overpower servo forces plus
resultant airloads in all configurations
and attitudes of flight demonstrated, in-
cluding maximum speed for which ap-
proval is sought, without exceeding the
following control forces measured at the
pilot’s controls: piteh 50 pounds; roll 3¢
pounds (force applied at rim); yaw 150
pounds. The maximum altitude loss ex-
perienced during these tests should be
entered in the Airplane Flight Manual
under *“Emergency Operating Proce-
dures."”

(b) The automatic pilot system sheould
be able to perform its intended function
throughout all appropriate nitaneuvers.
All suech maneuvers should be accom-
plished smoothly and without subjecting
the airplane to loads greater than those
described in - paragraph (a) of this

section.

(¢) If the automatic pilot system in-
cludes an approach coupler it should be
able to perform its intended function,
and the following should apply:

" (1) Throughout an approach no signal

or combination of signals simulating the
cumulative effect of any single failure
or malfunction in the automatic pilot
system should produce hazardous devia-
tions in the flight path or any degree of
loss of control if corrective action is initi-
ated 1 second after the airplane responds
to the malfunction.

(1) The airplane should be flown down
the ILS (or along a flight path simulating
the IL3) in the appreach configuration.
At a predetermined point a failure should
be Induced in the automatic pilot system.
One second after the airplane responds
10 the matfunction, the pilot should take
corrective action by either overpowering
or manually disconnecting the automatic
pilot (utilizing the emergency quick dis-
connect butiton on the control wheel).

§ 4b.612-4

The veriical distance below the glide
path, measured from the point at which
ievel flight is regained, should be entered
in the Airplane Flight Manual uynder
"Emergency Operating Procedures.'”

(2) An engine failure during a normal
1LS approach should not cause a lateral
deviation of the airplane from the flight
path at a rate greater than 3° per second.

(3) If approval is sought for ILS
approaches initiated with one engine
inoperative, the automatic pilot should
be capable of conducting the approach,
and the provisions of subparagraph (1)
of this paragraph should be complied
with.

(4) A visual means should be provided
between the automatic pilot and the
flight path coupler to indlcate to the
pilot when the automatic pilot is un-
coupled from the airborne navigational
reference,

(d) For an automatic pilot without an
approach coupler, where the applicant
desires approval for low approaches, the
conditions outlined in paragraphs (c)
(1), (2), and (3) should apply.

(e) If an sutomatic trim system is
incorporated into the automatic pilot, it
should be so designed and installed that
any failure will not create & hazardous
condition {o either automatic or manual
filght.

() When an emergency quick discon-
nect device is installed on the automatic
pilot, the release buttons should he
located on both the pilot's and copilot’s
control wheels, on the side of the wheel
opposite from the throttles.

(g) The automatic pilot system should
be 50 installed that its operation will not
be adversely affected by spurious signals
from other sources, or as a result of
normal variations in the automatic pilot
system power source, or feedback hy
other equipment operating from the
same power source (see §§ 4b.625 (b
and 4h.650 (c}),

(h) ‘The automatic pllot system
should be se¢ installed and adjusted that
the servo stall forces established during
certification tests can be maintained in
normal operation. This may he assured
by conducting filght tests throughout the
envelope of serve stall forces. Those
tests conducted to determine that the
automatic pilot system will adequately
control the aireraft should establish the
lower stall force limit; and those tests
to determine that the automatic pilot
will not impose dangerous leads or devia-
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tions from the fllght path should be
conducted at the upper stall force limit.

() A positive means should be pro-
vided to indicate to the pilot when the
sutomatic pllot is ready for operation
or when the gyroscopic components are
uncaged, unless it 1s impossible (as a
result of design features) to engage the
automatic pilot hefore xt is: ready for
operation.

. (j) The following 1nformation should
be placed on the Afrcraft Specification:

(1) Servo motoer and gear tra.ln model
numbers.
. (2} Serva unit pulley sizes

(3) Upper and lower Iimiting stall
forces measured at the servo mofors.
--{k} The following information should
be placed in the Alrplane Filght Manual:.
-. (1) Under the Operating Limitations
section, airspeed limitations and other
applicabie operating limitations.: :

(2) Under the Operating Procedures
section, normal operation Information. -

(8) Under the Emergency Operating
Procedures section, a stafement of alti-
tude lost in the cruising configuration
(see paragraph (a) (1) of this -sec-
fion); a statement of altitude lost on
ILS approaches {(see paragraph (¢) (1)
(1) of this secticn) ; and any other appli-
cable emergency procédure information.
[Supp. 27, 21 FR, 2124, Apr. 2, 1056, as
amended by Amdt. 4b-12, 27 F.R. 2894, Mar,
30, 1962)

§ 4b.612-5 Connection of addnmnal in-
struments to duplicate instrument
. system (FAA policies which apply 1o

§ 4b.612()).-

Neither the accuracy nor the per-
formance of any required duplicate in-
strument should be reduced below the
minimum required by the pertinent Civil
Alr Regulations when an additional in-
strument is connected to or is subse-
quently disconnected from the system,
[Supp. 39. 23 P. R, 7482, Sept. 26, 1858]

§ 4b.613 Powerplant instruments, .

(a) Instrument lines. (1) Powerplant
Instrument lines carrying - flammable
fluids or gases under pressure shall be
provided with -restricted -orifices or
equivalent safety devices at the source
of the pressure to prevent the escape of
excessive fluid or gas in case of line
failure.

(2) The provlslons of §§ 4b.432 and
4h.433 shall be made applicable to power.
plant instrument lnes. -

Title 14—Aeronautics and Space

- (1) Fuel gquantity indicator, Means.
shall be provided to indicate to the flight
crew the quantity In gallohs or equiva-
lent units of usable fuel in each tank
during flight. The foliowing shall apply.

{1) Tanks, the outlets and air spaces.
of which are interconpected, shall be
considered as one tank for the purpose of
providing separate indicators,

- (2) Exposed sight gauges
protected against damage,

(3) Puel quantity indicators shall be
calibrated to read zero during level flight.
when the quantity of fucl remaining in
the tank is equal to the unusabie fuel

shall be

supply - as deflned . hy §4b4l6 (see
§ 4b.736) .
(e) Fuel flowmeter system. When a.

flowmeter system is installed, the meter-
ing component shall include a means for
by-passing the fuel supply In the event
that malfunctioning ol the metering
component results in a severe restriction
to'fuel flow,
S(d) 0il quantity indicator. (1) A
stick gauge or other equivalent means.
shall be provided to indicate the quan-
tity of oil in each tank. (See § 4b.735.)
{2y If an oil transzfer system or a.
reserve oil supply system is installed,
means shall be provided to indicate to
the crew during flight the quantity of
oil in each tank.

(@) Turbine-propeller blade position
indicating means. The indlcating means
required for turbine propellers by
§ 4h.604 (s) shall initlate indication be-
fore the propeller blade has moved maore
than eight degrees below the flight low
pitch stop. The source of the indication

- shall sense blade position directly.

(f) Fuel pressure indication. (1) Pro-
visions shall be made to measure the fuel
pressure, in all systems supplying recip-
rocating engines, at & point downstream
of all fuel pumps except fuel injectlon
pumps. (For instrumenf requirements
see § 4b.604(e).)

{(2) When necessary for the mainte-

nance of the proper fuel delivery pres-
sure, & connection shall be provided to
transmit the carburetor alr intake static
pressure to the proper fuel pump relief
valve connection. Insuch cases, to avolid
erroneous fuel pressure reading, the
gauge balance lines shall be independ-
ently connected to the carburetor inlet
pressure.
[16 F.R. 3543, Juus 8, 1050, as amended by
Amdt. 4b-8, 17 F.R. 1098, Feb. 6, 1852; Amdt.
4b~6, 22 F.R. 5666, July 18, 1967; Amads, 4b-11,
24 F.R. 7071, Sept. 1, 1953]
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ELECTRICAL SYSTEMS AND EQUIPMENT
& 4b.620 General.

The provisions of §3 4b.621 through
4h.627 shall apply to all electrical sys-
tems and equipment. (See alse § 4b.606.)
[Amdt. b6, 17 F. R. 1098, Feb. 5, 1852]

§ 4b.621 Electrical system capacity.

The required generating capacity and
the number and type of power sources
shall be determined by an electrical load
analysis and shall comply with § 4h.606
).

[Amdt. ¢b-6, 17 F. R. 1098, Feb, 5, 1953)

§ 4b.622 Generating system.

(a) The generating system shall be
considered to include electrical power
sources, main power busses, transmis-
sion cables, and associated control, regu-
lation, and protective devices,

(b} The generating system shall be
designed so that:

(1} The power sources Iunctlon prop-
erly when independent and when con-
nected in combination;

{2} The failure or malfunctioning of
any power source cannot create a haz-
ard or impair the ability of the remaining
sources to supply essential loads;

(3) The system voltage and frequency .

(as applicable) at the terminals of all

essential load equipment can be main--

tained within the limits for which the
equipment is designed, during any prob-
able operating condition; and

(4) System transgients initiated by
switching, fault clearing, or other causes,

do not render essential loads inoperative,

and do not introduce a smoke or fire
hazard.

(¢c) Means accessible in flight to ap-
propriate crew members shall be provided
for the independent disconnection of
each electrical power source from the
system. Controls for this purpose shall
be grouped to permit expeditious discon-
nection of electrical power sources.

(d) Means shall be provided to Indi-
cate to appropriate crew members those
generating system quantities which are
essential for the safe operation of the
system.

Nore: The voltage and current supplied
by each generator are quantities considered
esgential,

[Amdt. 4b-6, 17T F.R. 1088, Feb. 5, 1952, as
amended by Amdt, 4b-6, 22 PR, 5668, July 18,

1857; Amdt. 4b-12, 27 F.R. 2094, Mar. 30,
1962]

§ 4b.622-1

§ 4b.622-1 Generating system relishil.
ity (FAA policies which apply to
8 4b.622(b)).

Generating systems should be ang-
lyzed, inspected or tested to assure
conformance to the following reliability
criteria;

(a) Failure of propulsion engines or
other prime movers. The generating
system performance (after failure of one
or more propulsion engines or other
prime movers) should be that specified
in § 4b.606 (c).

(b) Generating system malfunctions.
No probable malfunction® in the gen-
erating system, or in the generator drive
system,® should result in the permanent
loss of service to electric utilization sys~
tems ™ which are necessary to maintain
controlled flight and to effect a safe
landing,® unless the aircraft is equipped
with an independent source of electric
power capable of supplying continuous
emergency service to these utilization
systems,

(c) Corrective action. Where correc-
tive action is necessary to comply with
paragraphs (a) and (b) of this section,

(1) Adequate warning should be pro-
vided for any malfunction or failure re-
quiring such corrective action.

8 A probable malfunction 1s any single elec-
trical or mechanical maifunction or fallure
which 15 considered probable on the basls of
past service experlence with similar compo-
nents in alreraft applications. This defini-
tion should be extended to multiple mal-
functions when: (1) The first malfunction
would not be detected during normal opera-
tion of the system, Including perlodic checks
established at intervals which are conslatent

. with the degree of hazard Involved, or (2}

the first malfunction would ilnevitably lead
1o other malfunctions.

¢The generator drive aystem includes the
prime movers (propulsicn englnes or other)
and coupling devices such as gear-boXes or
constant-speed drives.

TAn electric utilization system 15 a system:
of sleciric equipment, devices and connected
wirlng which utilizes electric energy to per—
form a specific aircraft function.

*The speclfic electric utilizatlon systems
which sre necessery to maintain controlled
filght and effect » safe landing will vary with
the type of aircraft and with the nature of
the operation 1n which the aircraft is
utilized, Examples of eyatems which may be
in this category are as follows: Basic flight
instruments, minlmum navigation equip-
ment, minlmum two-way radlo communica-
tlons, end control system hoost.
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§ 4b.623

(2) Controls should be so located as to
permit such corrective action during any
probable flight situation.

(3) If corrective action must be taken
within a specified time interval for con-
tinued safe operation of the generating
system, it should he demonstrated that
such corrective action can he accom-
plished within the specified time Interval
during any probable flight situation.

(4) The procedure to be followed by
the crew should be detailed in the Oper-
ating Procedures Section of the Airplane
Flight Manual (sce § 4h.740). o

(d) Electric system smoke and “fire
procedures (see § ¢b.371 (¢)). To cope

with electrical smoke or fire of undeter- .

mined origin, generating system controls

should be designed to permi} electrical.
disconnection of overheated equipment.

in flight without hazardous interruption
of service to electric utillzation systems.

Procedures for this purpose should be

contained in the Operating Procedures

Section of the Airplane Fught Manual-

(see §4b.740).
[Supp. 23, 23 F. B. 6385, Aug, 27, 1657] .
§ 4h.623 Distribution system.

(a) The distribution system shall be
considered to include all distribution

husses, their associated feeders, and con-.

trol and protective devices. L

(b} Individusl distribution systems
shall be designed to insure that essen-
tial load circults can be supplied in the

event of reasonably probable faults orl

open circuits.

(¢) Where two independent sources.

of electrical power for parbicular equip-

ment or systems are required by the:
Civil Air Regulations, their electrical

energy supply shall be agsured.

NorE: Varlous menans may be used to as-.

sure & supply, such as duplicate electrical
equipment, throw-over switching, and multi-
channel or loop elrecults separately x-outed

[Amdt. 4b-8, 17 F. R. 10848, Fab 5, 1952]

§ 4b.624 Electrical protectlon.

(a) Automatic protective devices shall
be provided to minimize distress to the
electrical system and hazard to the air-
plane in the event of wiring faults or

serious malfunctioning of the system or

connecied eguipment.

(b} In the generating system the pro-
tective and control devices shall be such
as to de-energize and disconnect faulty .
power sources and power transmission’

equipment from their associated busses
with sufficient rapidity to provide pro-

Title 14—Aeronautics and Space

tection against hazardous overvoltage
and other malfunctioning.

(c) All resestable type circuit protec-
tive devices shall be so designed that,
when an overload or circuit fault exists,
they will open the circult irrespective
of the position of the operating conirol.

(d) If the ability fo reset a circuit
breaker or to replace a fuse is essential
to safety in flight, such circuit breaker
or fuse shall be so located and identified
that it can be readily reset or replaced
in flight.

(e) Circuits for essentlal loads shall
have individual circult protection.

NorE: This provislon does not necessarily
require indlvidual protection for each cir-
cult in an essential load system (e. g, each
position light in the system).

"(f) If fuses are used, there shall be
provided spare fuses for use in flight
equal to at least 50 percent of the num-
bher of fuses of each rating required for
complete circuit protection.

[Amdt. 4b-8, 17 F.R. 1098, Feb. 5, 1952, as
amended by, Amdt. 4b-12, 27 F.R. 2994, Mar.
30, 1063] ‘

§ 4h.624-1 Automatic reset civrcuit
- breaker (FAA policies which apply
" to § 4b.624).

Automatic reset circuit breakers
(which automatically reset themselves
periodically) should uot be applied as
circuit ‘protective devices.® They may
be used as Integral protectors for electri-
cal equipment (e.g., thermal cut-outs)
provided that circuit protection is also
installed to proiect the cable to the
equipment.

[Supp. 25, 20 P. R. 2280, Apr. B, 19565]

v Circult protective devices are normally
installed to 1imt the hazardous consequences
of overlcaded or Taulted cireuits, These de-
vices are resettable (circuit breakers) or re-
placeable  (fuses) to permit the crew to
restore service when nulsance trips occur or
when the abnormal circutt condition can be
gorrected- in fight. If the abnormal circuit
condition can not be corrected in Gight, the
decislon to restore power to the circuit in-
volves a careful analysis of the flight sltua-
tion. It ls necessary to welgh the essentiality
of the clrgult for continued safe flight
against the hazards of resetting on a pos-
sibly faulted eircult., Such evaluation 1s
properly an aireraft crew function which can
not be performed by automatic reset circult
hreakers. To assure crew supervision over
the reset operation, circult protective devices
ghould be of such deslgn that a manual oper-
ation 13 required to restore service after
tripping.

434 -

Title 14~—Aeronautics and Space

§ 4b.625 Elecirical equipment and in-
stallation.

(a) In showing compliance with
§ 4b.606 (a) and (b) with respect to
the electrical system, egquipment, and
installation, consideration shall be given
to critical environmental conditions.

Norzm: Critical environmental conditions
may include temperature, pressure, humld-
ity, ventllation, position, acceleration, vibra-
tion, and presence of detrimental substances,

(b All electrical equipment, controls,
and wiring shall be so installed that
operation of any one unit or system of
units will not affect adversely the simul-
taneous operation of any other electrical
unit or system of units essential to the
safe operation of the airplane.

(c} Cables shall be grouped, routed,
and spaced so that damage to essential
circuits will be minimized in the event
of faults in heavy current-carrying
cables.

(d) Storage batteries shall he of such
design and be so installed that:.

(1) Safe cell temperatures and pres-
sures are maintained during any prob-
eble charging or discharging condition.
No uncontrolled increase in cell temper-
afure shall result when the storage bat-
tery is recharged (after previcus com-
plete discharge) at maximum regulated
voltage, during a flight of maximum du-
ration, under the most adverse cooling
conditions lkely to occur in service.
Tests to demonstrate compliance with
this regulation shall not be required if
satisfactory operating experience with
similar batteries and installations has
shown that maintaining safe cell tem-
peratures and pressures presents no
problem.

(2) Explosive or toxic gases emitted
by the storage battery in normal opera-
tion, or as the result of any probable
malfunction in the charging system or
battery installation, shall not accumu-
late in hazardous quantities within the
airplane.

(3) Corrosive flulds or gases which
may be emitted or spilled from the stor-
age battery shall not damage the sur-
rounding airplane structure or adjacent
essential equipment.

[Amdt. 4b-8, 17 F.R. 1098, Feb. 5, 1952, as
amended by Amdt. 4b-11, 24 F.R. 7071, Sept.
1, 1959)

§ 4b.625-1

§ 4b.625-1 Envnronmenml tests for
electrical equipment® (FAA policies
which apply to § 4b.625(a) ).

The ability of electrical equipment to
provide continuous safe service under
foreseeable environmental conditions
may be demonstrated by means of en-
vironmental tests, design analyses, or
reference to previous comparable service
experience on other alrcraft., For en-
vironmental testing, the test procedures
contained in Appendix {(I)® are accept-
able, subject to the following objlective

_criteria:

(a) The extremes of climatic and en-
vironmental conditions given in Appen-
dix (I)* may be reduced In specifie air-
craft applications when it can be shown
that these extremes would not be reached
in normal service. Conversely, these ex-
tremes should be extended when Indi-
vidual applications indicate the need,
such as may occur when electrical
equipment is exposed to high intensity
acoustic noise generated by turbo-jet
engines.

(hy In all cases the a.bility of the
equipment to safely withstand exposure
to temperature extremes, temperature
shock, humidity, altitude, vibration,
flight and normal landing impact shocks,
and acceleration should be demon-
strated. Tests for each of these condi~
tions are set forth in Appendix (I).?
Tests In environments such as sand and
dust, fungus and saltspray may be lim-
ited to equipment likely to be exposed
to these conditions.

‘(e) Electrical equipment altitude {est-
ing should be conducted st an altitude 15
percent above the maximum altitude to
which the equipment weuld be exposed in
normal service. However, testing of cer-

-tain equipment installed in pressurized
“areas should be under conditions of alti-

tude and time which will assure that, in
case of rapid decompression:

(1) Equipment necessary for the exe-
cution of an emergency descent would
remain operative for the probable period
required for such descent.

(2) Other equipment is not rendered
permanently inoperative if the operation

1 This poliey applies to all electrical genera-
tlon, distribution, and utiiization equipment
required by or utillzed in complying with the
applicable Civil Air Regulations, except those
items covered by Technical Standard Orders
contatning environmental test procedures.

*Not filed with Office of the Federsal
Register.
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-§ 4b.626

.of the equipment is necessary to. main-
tain controlled flight or effect a safe
landing.

(3) No equipment will constxtute a
‘hazard due to arcing, fire, or smoke.
‘However, altitude testing for hazard
" from arcing, fire, or smoke is not required
where any hazard is satisfactorily mini-
mized independently of altitude by
design and installation features.
. [Supp. 41, 23 F. R. 10826, Dec. 26, 1968}

§ 4b.626 Electrical syst em ﬁre and
smoke protection.

. . .The design and installation of all
-companents of the electrical system shall
be in compliance with pertinent fire and
.smoke protection provisions of §§ 4b.371

(c), 4b.385, and 4b.480. In addition, all
electrical cables, terminals, and equip-
:ment which are necessary in emergency
‘procedures and which are located in
.designated_ ﬁre zones shall be . fire-
resistant.

[Amdt, 4b-6, 17 P, R, 1098, Feb. 5 1952]

'§4b.626~] Firc resistant electrical
equipment* (FAA pohc:ea whlch ap-
plyto § 4h.626).

-When applied to the electrical equlp-
ment and components defined in the last
sentence of § 4b.626, ah aceepted crite-
rion' for “fire .resistant” is that'such
-equipment and components, as installed
in the aireraft, should wlthstand ' a
2,000° F. oxidizing flame Impinging on
their surfaces for at least flve minutes
without adverse effect on:thelr circuit
function.” The 2,000° PF. oxidizing
flame should envelop the equipment
‘under test, using a test setup simulating
the actual aircraft installation.’® ‘'Ther-
mocouples for measurement of flame
temperature should ‘be located within

9 This policy establighes s basic test stand-
ard for fire reslstant’ electrical equipment
located In deslgnated fire Zones. "However,
“installation approval may be granted :for
equipment which does not conform to this
standard, if 1t can be shown that such
_equipment would provide equivalent safety
i exnosed to the probable Aire conditions ab
“1ta particular location.

" Exceesive temperature may aﬂect the
electrical equipment and components by
“causing such mal{unctions as ghort circult,
- open elrcult, and changes in circult pa-
Tamaters (for example, ‘reduced Iinsulatlon
resistance and dlelectric strength}.

. 1 7Tn the case of electric cable only a repre-
csentative length, not less than 12° inches,
need to be enveloped in the flawe,
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one-fourth Inch of the surface exposed
to the flame.
[Supp. 37, 23 F.R. 2700, Apr. 26, 1808]

§ 4h.627 Electrical system tesis.

‘When laboratory tests of the electrical
system are conducted they shall be per-
formed on & mock-up utilizing the same
generating equipment complement as in
the aircraft. The equipment shall situ-
late the electrical characteristics of the
distribution wiring and connected loads
to the extent necessary for valid test re-
sults. Laboratory generator drives shall
simulate the actual prime movers on the

- airplane with respect to their reaction to

generator loading, including loading due
to faults. When the conditions of flight
cannot adequately be simulated in the
laboratory or by ground tests on the
prototype airplane, flight tests shall be

- conducted.

[amdt. 4b-12, 27 F.R, 2094, Mar. 30, 1962]

§ 4b.628  Lightning strike protection.
Those portions of the airplane which

"are electrically insulated from the main

hody of the airplane shall be connected

' to the baste airframe through appropri-

ate lightning arrestors, unless it is shown

:that & lghtning strike on the insulated
-portion ‘is improbable because of the

ghlelding afforded by other portions of
the airplane, or unless it is shown that

- a lightning strike on the insulated por-
“tlon would not create a hazard to the

alrplane or its occupants,
[Amdt. 4b-11, 24 F.R. 7071, Sept. 1, 1959] _

LicHTS

§ 4b.630 - Instrument lights.

(a) Instrument lights shall provide
sufficlent illumination to make all in-

. struments, switches, ete., easily readable.

(b} Instrument lights shall be s0 in-

. stalled that their direct rays are shielded

from the pilot’s eyes and so that no ob-

" jectionable reflections are visible to him.

© (c) A means of controlling the inten-

‘sity of illumination shall be provided,
" unless it is shown that non-dimmed in-

strument lights are satisfactory under
all expected conditlons of flight.

§4b.631 Landinglights.

(a) Landing lights shall be of an ap-
proved type. -

() Landing lights shall be installed
so that there is no objectionable glare
visible to the pilot and so that the pilot
is not adversely aflected by halation.
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{¢) Landing lights shail ke installed in
8 Jocation where they provide the nec-
essary illumination for night landing,

d: A switch for each light shall be

provided, except that where multiple
lights are installed at one location a sin-
gle switch for the muliiple lights shall be
acceptakle.

(e) A means shall be provided to indi-
cate to the pilats when the landing lights
are extended.

{16 F.R. 3543, June 8, 1050, as amended by
Amdt. 4b-8, 22 F.R. 56668, July 6, 1957}

§ 4b.032 Position light system installa-
tien,

{a) General. The provisions of §§ 4b.-
632 through 4b.635 shall be applicable
to the position light system as a whole.
The position light system shall include
the items specified in paragraphs (b
through (d) of this sectlon.

(b) Forward position lights. Forward
position lights shall consist of a red and
a green light spaced lateralily as far apart
as practicable and installed forward on
an airplane in such a location that, with
the airplane in normal flying position,
the red light is displayed on the left side
and the green light is displayed on the
right side, The individual lights shal]
be of an approved type.

{¢) Rear position light. 'The rear
position light shall consist of & white
light mounted on the airplane as far aft
a5 practicable. The light shall be of an
approved type.

(d) Light covers and color filters.
Light covers or color filters used shall
be of fame-resistant material and shall
be constructed so that they will not
change color or shape or suffer any ap-

preciable loss of light transmission dur- -

ing normal use.

{Amdt, ¢b-1, 16 F. R. 8903, Dec. 15, 1550, as
amended by Amdt. 4b-7, 17 F. R. 11631, Dec.
20, 1952; Amdt. 4b-8, 18 F. R. 2316, Apr. 18,
1953; Amdt. 4b-~2, 20 F.R. 5208, July 28, 1955;
Amdt. 4b-4, 22 P.R. 1274, Mar. 1, 1957;
Amdt. 4b-11, 24 P.R. 7071, Sept. 1, 1958]

§4b.632-1 Red
(FAA policies
§ 4b.632(a)).

When it is desired to improve the con-
spicuity of the aircraft, a steady red
light, commonly known as 8 passing
light, may be installed. 'This light is not
considered to be a position light and
therefore need not be type certificated.

passing lights
which apply to

§ 4b.634

When installed, its location should be
onhe of the following:

(a) Within the left landing light unit.

{b) On the centerline of the aircraft
nose.

(¢} In the leading ecdge of the left
wing, outhoard of the propeller dise.
[Supp. 17, 16 F. R. 8212, Apr. 12, 1951]

§ 4b.633 Position light system diliedral
angles.

The forward and rear position lights
as installed on the airplane shall show
unbroken light within dihedral angles
specifled in paragraphs (a) through (¢)
of this section.

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

(b) Dihedral angle R (right) shall he
considered formed by two intersecting
vertical planes, one parallel to the longi-
tudinal axis of the airplane and the
other at 110° to the right of the first,
when looking forward along the longitu-
dinal axis.

{¢) Dihedral angle A <(aft) shall be
considered formed by two intersecting
vertical planes making angles of 70° to
the right and 70° to the left, respectively,
looking aft along the longitudinal axlis,
to a vertical plane passing through the
longitudinal axis.

[Amdt. 4b-1, 15 F. R. 8903, Dec. 15, 1850]

§ 41,634 Position light distribution and
intensities,

(a) General, The Intensitles pre-
scribed In this section are those to be
provided by new equipment with all light
covers and color filters in place. In-
tensities shall be determined with the
light source operating at a steady value
equal to the average luminous cutput of
the light source at the normal operating
voltage of the airplane. The light dis-
tribution and Intensities of position
tights shall comply with the provisions
of paragraphs (b) and (¢) of this section.

(0) Forward and rear position lights.
The light distribution and intensities of
forward and rear position lights shall be
expressed in terms of minimum inten-
sities in the horizontal plane, minimum
intensities in any vertical plane, and
maximum intensities i{n overlappng
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§ 4b.634-1

beams, within dikedral angles I, R, and
A, and shall comply with the provisions
of subparagraphs (1) through (3) of
this paragraph.

(1) Intensities in horizontal plane.
The intensities in the horizontal plane
shall not be less than the values given in
figure 4b-18. (The horizontal plane is
the plane containing the longitudinal
axis of the airplane and is perpendicular
to the plane of symmet.ry of the air-
plane.)

(2) Infensities above and below hori-
zontal. The intensities In any vertical
plane shail not be less than the appropri-
ate value given in figure 4b-19, where 1
is the minimum intensity prescribed in
figure 4b-18 for the corresponding
angles in the horizontal plane, (Vertical
planes are planes perrendicular bo the
horizontal plane.)

(8) Overlaps between adjacent sig-
nals. The intensitles In overlaps be-
tween adjacent signals shall not exceed
the values given in Plgure 4b-20, except
that higher Intensities In the overlaps
shall be acceptable with the use of main
beam intensities substantially greater
than the minima specified In Pigures 4b—
.18 and 4b-19 it the overlap intensities
in relation to the main Beatn intensities
are such as not to aﬂect adversely slgna.l
clarity.

Angztt}trmrr? right
Dibedral angle (itghe | O Ieft oflongl- { pponeny
iovolved) nigazil?ruéldaﬂgm (candies)
dead ahead
L and R (forward red lg: :’g 11_,3: ;g
- and green). W01 5
A (Roar white)._o.nno.. 110° to 180° : 20

Firure 4b-18—MINIMUM INTENSITIES (N THE HoORI-

ZONTAL PLANE OF FORWARD AND REAR POSITION’ -

LinaTa

Angle above or below

horizontal Intensity

30° to 40°._.
40° to W°...

Slam g
Blalalataialalel

FLAUeE 4b-10—MDIMUM INTENSITIES IN ANY VERTICAL
PLsNE OF FORWARD AND REAR PosrmioN Linats
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Maximum intensity

Overlapy -
Area A | Aren B
(candles) | (ean<ties?

Qreen in dihedral angle L. ..._.___ 10
Red io dihedrat angle B .

Green ia dibedralangle 4.
Red o dlhedral angle A... .
Rear white in dihedralangle £, ...
Rear white in dihedral angle R._.

i
l
t
1
1
1

" Note: Area A Includes all directions In the
adjacent dihedral angie which pass through
the light source and which intersect the com-
mon boundary plane at more than 10 degrees
but lees than 20 degrees. Atea B includes
.all directions in the ad)acent dlhedral angle
which pass through the light source and
which Intersect the common boundary
plane &t more than 20 degrees.

F130R% 4b-20—MaAXIMOM INTRNSITIES 1N OVRRLAPPING
Beaus OF FORWARD AND REAR PosiTion LicHTH

[Amdt. 4b-1, 16 F, R. 8903, Dec. 15, 1050, as

,amended by Amdt. ¢b-2, 20 F. R. 5309, July

26, 1965; Amdt, 4b-4, 22 F.R. 1274, Mar. 1,
1857, Amdt. 4b-12, 27 ¥R, 2004, Mar, 30,

'1962]

§ 4b.634-1 Overlaps between high in-
tensity forward position lights
(FAA policies which apply 1o

" §4b.634(b) (3)).

- ‘When the peak Intensity of the forward

position lights is greater than 100

‘candles, the maximum overlap intensi-

ties between them may exceed the values

.given In Figure 4b-20 provided the over-

lap intensity in Area A Is not greater
than 10 percent of peak position light
intensity and the overlap intensity in

.Area B is not greater than 2.5 percent of

peak position light intensity.”
[Bupp, 37, 23 F. R. 2790, Apr. 26, 1958]

§ 4b.635 Position light color specifica-
tions.

The colors of the position lights shall
have the International Commission on
Illumination chromaticity coordinates
as set forth in paragraphs (a) through
(¢c) of this section.

(a) Aviation red.

¥ 1s not greater than 0.335,
2 is not greater than 0.0023;

v Overlap intensities should be determined
with the "position lights installed in their
actual airplane locatlons, since adjacent air-
plane structure will often provide some cut-
off in the overlap area.
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{b) Avwiation green.

r is not greater than 0.440-—0.320y,
z is not greater than y—0.170,
¥ 18 not leas than 0.390—0.170z;

(¢c) Aviation white.

z 1. not less than 0.850.

z 1s not greater than 0.540,

3% 18 not numerically greater than 0.01,

¥y being the y coordinate of the Plancklan
radiator for which )=z

[Amdt. 4b-1, 15 F. R. 8902, Dec. 15, 1850}
§ 4b.636 Riding light.

(a) When a riding (anchor) light is
required for a seaplane, flying boat, or
amphibian, it shall be capable of show-
ing a white light for at least two miles at
night under clear atmospheric con-
ditions.

(b) The riding light shall be installed
to show the maximum unbroken light
practicable when the airplane is moored
or drifting on the water. Externally
hung lights shall be acceptable.

{16 . R. 3543, June 8, 1950, as amended by
Amdt, 4b-1, 16 F. R. 8903, Dec. 15, 1850]

§ 4h.637 Anti-collision light system.

An anti-collision light system shall be
installed which shall consist of one or
more approved ‘antl-collislon lights so
located that the emitted light will not be
detrimental to the crew’s vision and will
not detract from the conspicuity of the
position lghts. The system shall comply
with the provisions of paragraphs (a)
through (d) of this section.

(a) Field ot covergge. The system
shall consist of such lights as will afford
coverage of all vital areas around the air-
plane with due consideration to the phys-
ical configuration and the flight charac-
teristics of the airplane. In any case, the
fleld of coverage shall extend in all di-
rections within 30° above and 30° below
the horizontal plane of the airplane, ex-
cept that a solid angle or angles of ob-
structed visibility totaling not more than
0.03 steradians shall be permissible
within a solid angle equal to 0.15 steradl-
ans centered about the longltudinal axls
in the rearward direction.

(b) Flashing characteristics, The ar-
rangement of the system, 1. e., number of
light sources, beam width, speed of ro-
tation, ete., shall be such as to give an ef-
fective flash frequency of not less than
40 and not more than 100 cycles per min-
ute. ‘The effective flash frequency shall
be the frequency at which the airplane's

§ 4b.640

complete anii-collision light system is
observed from a distance, and shall ap-
ply to all sectors of light including the
overlaps which might exist when the
system consists of more than one light
source. In overlaps, flash frequencies
higher than 100 cycles per minute shall
be permissible, except that they shall not
be higher than 180 cycles per minute.

(e} Color. The color of the anti-col-
lision lights shall be aviation red in ac-
cordance with the specifications of
§ 4b.635 (a).

(d) Light intensily. The minimum
light intensities in all vertical planes,
measured with the red filter and ex-
pressed in terms of “effective” intensities,
shall be in accordance with Figure ¢b-27.
The following relation shall ke as-

sumed:
I
I(t)yde
I b1 ;

¢T0.34(ty— )’
where:
I,=effective Intensity (candles),
I{t) = instantaneous intensity as a fune-
tion of time,
t;—1; = flash time lnterval (seconds).

Note: Normeally, the maXlmum value of
effective intensity 1s obtained when ¢, and ¢,
are 50 chosen that the effective intensity is
equal to the instantaneous intensity at I
and Iy,

Angle above or Effective
below horizontal | intensity
plane (candlos)

0°to 5° 100

§° to 10° 28]

10° to 20° 20

20° to 30° 10

FIGURE 4b-27—Minimum effective intonsities for anti-
collision lights.

[Amdt., 4b-4, 22 F. R. 1274, Mar, 1, 1937)
SAFETY EQUIPMENT -
§ 4b.640 Jce protection,

Compliance with this section is op-
ticnal. The requirements of this section
are intended to provide for safe flisht
in lcing conditions, When compliance
is shown with the provisions of this sec-
tion, the tybe certificate shall inciude
certification to that effect. When an
airplane is certificated to include ice pro-
tection provisions, the recommended
procedures for the use of the ice protec-
tion equipment shall be set forth in the
Airplane Flicht Manual (see §4b.742
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§ 4b.641

(a)). 1t shall be shown, as prescribed
in paragraphs (a) and (b) of-this section,
that the airplane is capable of operating

safely in continuous maximum and in--
termiitent maximum icing conditions as

defined in §§ 4b.1(b) (M and 8). ...~
“(a) An analysis shall be performed to
establish, on the basis of the airplane’s
¢operational needs, the adequacy of the
ice protection system for the varlous
components of the airplane.
(b) In addition to the analysis- and

physical evaluation prescribed in para-.

graph (a) of this.section, the effective-
ness of the ice protection system and its

components shall be shown by one or

more of the following means: - .°

‘(1) Laboratory dry air and/or simu-
lated leing tests of the actual compo-
nents or models thereof.

(2) Flight dry air tests of the lee pro-
tection system as a whole, or of its
components individually.

(3) Plight tests of the airplane or iis
components in measured simulated icing
conditions.

(4) Flight tests of the airplane in
measured natural atmospheric icing
conditions. ) o

Note: For turbine-powered alrplanes, the
ice protection provisions of this section are
consldered to be primarily applicable to the
airframe. For the powerplant installatlon,
certain addltional provisions of SubpartE of
this part may be found applicable.

[Amdt., 4b-2, 20 F.R, 5309, July 26, 1955, as
amended by Amdt. 4b-6, 22 F.R. 5666, July
16, 1957)

§ 4b.641 TIMand fire extinguishers.
(See §§ 4b.381, 4b.382, and 4b.383.)
[Amdt. 4b-8, 17 F. R. 1089, Feb. 5, 1952}

§ 4bh.642 Tlare instaliation.

(a) Parachute flares shall be releas-
able from the pilot compartment and
installed to minimize the Drobability of
accidental discharge.

(b) It shall be demonstrated in ﬂight
that the flare installation is such that
e¢jectionn can be accomplished without
hazard to the airplane and its occupants.

(¢) If recoil loads arve involved in the
ejection of the flares, the structure of the
airplane shall withstand such loads.

[16 PR, 3543, June 8, 1850, as amended by
Amdt. 4b-12, 27 F.R. 2094, Mar. 30, 1962]

§ 4b.642-1 Procedure for testing flare
éjection (FAA policies which apply
to § 4b.642(b}).

When flares are released, they should
clear the aircraff structure when the

Title T14—Aeronautics and Space

airplane is flown at a speed of 1.4 V.,
with the wing flaps and landing gear in
both extended and retracted positions,
if it is obvious that the flaps and gear
have no effect upon the flare’s path, the
test may be conducted at one conflgura-
tion. It is permissible t0 use dummy
flares with parachutes for this test.
[Supp. 24, 10 F. R. 4466, July 20, 19541

§ 4b.643 Safety belts.

Safety belts shall ke of an approved

type. Inno caseshall the rated strength
of. the safety beit be less than thai cor-
responding with the ultimate load factors
specified in -§ 4b.260(a), taking due ac-
count of the dimensional characteristics
of the safety belt installation for the
specific seat or berth arrangement.
Safety belts shall be attached so that ne
part. of the anchorage will fail at a load
lower than that corresponding with the
ultimate load factors equal to those
specified in § 4b.260(a) multiplied by a
factor of 1.33 in lieu of the fitting factor
prescribed in § 4h.307(c)}. In the case
of safety belts for berths, the forward
lead factor need not be applied.
[15 F. R, 3543, June 8, 1950, as amended by
Amdt.  4b-8, 18 F. R. 2218, Apr. 18, 1953;
Amdt. 4b-2, 20 F. R. 5308, July 26, 1965;
Amdt. ¢b-3, 21 F.R. 994, Feb. 11, 1966; Amdt.
4b-12, 27 F.R. 2094, Mar, 30, 1962]

§ 4h.644  Safety belt signal.

When means are provided to indicate
to the passengers when seat belts should
be fastened, the device shall be so in-
stalled that it can be operated from the
seat of .either pilot or copilot.

§ 4b.645 Diwching equipment.

When the airplane is certificated for
ditching in accordance with § 4b.361, and
when required by the operating rules for
the particular route to be flown, the
ditching equipment shall be as prescribed
in paragraphs (a) through (e) of this
section.

«{a) Life rafts. Life rafts shall be of
an approved type. TUnless excess rafts
of suflicient capacity are provided, the
bugyancy and seating capacity beyond
the rated capacity of the rafts shall be
such as to accommeodate all occupants
of the airplane in the event of a loss of
one life raft of the largest rated capacity
on board. Each life raft shall be
equipped with a trailing line and with a
static line, the latter designed to hold
the raft near the airplane but to release
it in case the airplane becomes totally
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submerged. Each raft shall contain
obvious markings of instruction on the
operation of the raft.

(b) Life raft equipment., Approved
equipment intended for survival shail he
attached to each life raft and marked
for identification and method of opera-
tion.

Note: The extent and cype of survival
equipment will depend upen the route over
which the alrplane ls operated.

(¢) Long-range signalling device. An
approved long-range signaliing . device
shall be provided for use in one of the
life rafts.

(d} Life preservers. life preservers
shail be of an approved type. They shall
be reversible and shall contain obvious
markings of instruction on their use.

(e) Life line. Provisions shall be made

for the storage of life lines, one attached
to each side of the fuselage and arranged
so that they can he used to enable oc-
cupants to stay on the wing after a
ditching.
[Amdt, 4b-8, 18 F.R. 2216, Apr, 18, 1953, as
amended by Amdt. 4b-6, 22 F.R. 5566, July
16, 1957; Amdt. 4b~11, 24 P.R. 7071, Sept. 1,
1959; Amdt. 4b-12, 27 F.R. 2994, Mar. 30,
1962]

§ 4b.646 Stowage of safety equipment.

Special stowage provisions shall be
made for all prescribed safety equipment
to be used in emergencies. The stowage
provision shall be such that the equip-
ment is directly accessible and its loca-
tion is obvious. AN safety equipment
shall be protected against inadvertent
damage. The stowage provisigns shall be
marked conspicuously to identify the
contents and to facilitate removal of the
equipment. In addition, the following
shall specifically apply.

(a) Emergency exit means. The stow.

age provisions for the emergency exit
means required by § 4b.362 (e) (7} shall
be located at the exits which they are
intended to serve.

(b) Life rafts. ‘The provisions for the
stowage of life rafts required by § 4b.645
(a) shall accommodate a sufficient num-
ber of rafts for the maximum number of
accupants for which the airplane is cer-
tificated for ditching. Stowage shall be
near exits through which the rafts can
be launched during an unplanned ditch-
ing. Rafts automatically or remotely
released on the outside of the airplane
shall be attached to the airplane by
means of the static line prescribed in
$ 4b.645 (a).

$ 4b.651

(¢) Long-range signalling device. The
stowage provisions for the long-range
signalling device required by § 4h.645 (¢c)
shall be located near an exit to be avail-
able during an unplanned ditching.

(d) Life preservers. The provisions
for the stowage of life preservers re-
quired by § 4b.645 (d)} shall accommge-
date one life preserver for each occupant
for which the airplane is certificated for
ditching. They shall be located so that
a life preserver is within easy reach of
each occupant while seated.

{Amat. 4b-8, 18 F. R. 2217, Apr. 18, 1852]

§ 4b.647 Flotation means.

If the airplane is not equipped with
life preservers in accordance with
§ 4h.645(d), an approved individual flota-
tion means shall be provided for each
occupant.  Sych flotation means shall
be within easy reach of each occupant
while seated and readily removable from
the airplane.

[Amdt, 4b-11, 24 F.R. 7071, Sept. 1, 1859]

MISCELLANEQUS EQUIPMENT

§ 4b.650 Radic and electronic equip-
ment,

(a) In showing compliance with
§ 4b.696 (a) and (b) with respect to radio
and electronie equipment and their in-
stallativns, consideration shall be given
to critical environmental conditions.

Nore: Critlcal environmental conditions
may include semperature, pressure, humidity,
ventllatlon, pusition, acceleratlon, vibration,
and presence of detrlmental substances,

(b) Radio and electronic equipment
shall be suppliedd with power in accord-
ance with the provisions of § 4b.623 (c).

(¢) All radio and electronic equip-
ment, controls, and wiring shalt be so
installed that operation of any one unit
or system of units will not affect ad-
versely the simultaneous operation of
any other radio or eiectronic unit or
system of units required by the regula-
tions in this subchapter,

[Amdt. 4b-6, 17 F. R. 1098, Feb. 6, 1852]

§ 4b. 651 Oxygen equipment and sup-
ply.

When required by the operating rules
of the regulations in this subpart, the
supplemental and protective breathing
equipment and its installation shall
meet the following requirements.

(a)} General. 'The oxygen system in-
stalled shall be free from hazards in it-
self, in its method of operation, and in
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$ 4b.651

its effect upon other components of the
airplane. Means shall be provided -to
enable the crew to determine readily
during flight the guantity of -oxygen
available in each source of supply. For
airplanes certificated for- operation at
fiight altitudes above 40,000 feet, oxysen
flow rate and equipment shall be ap-
proved by the Administrator. [N
- (b) Required minimum mass flow of
supplemental orygen. 'The minimum
mass flow of supplemental -oxygen re-
quired per person at various cabin pres-
sure altitudes shall be that necessary to
comply with the following requirements
as applicable: S P
(1} Where continucus flow equipment
15 used by flight crew members, the minj-
mum mass flow of supplemental oxygen
required for each crew member shall not
be less than that which will maintain
during inspiration a mean tracheal oxy-
gen partial pressure of 149 mm. Hg. when
breathing 15 liters per minute, BTFS,
and having s maximum tidal volume of
700 cc. with a constant time interval be-
tween respirations. A
(2) Where demand equipment is used
by flight crew members, the minimum
mass flow of supplemental oxygen re-
quired for each crew member shall not
be less than that which will maintain
during inspiration a mean tracheal oxy-
gen partial pressure of 122 mm. - Hg.-to
and including a cabin pressure gltitude
of 35,000 feet and 95 percent oxygen-be-

tween cabin pressure gltitudes of 35,000:

and 40,000 feet, when breathing 20 liters
per minute BTPS, Provision shall be
made. to allow use of undiluted oxygen
by crew members when they so desire.
(3} For passengers and cabin attend-
ants the minimum mass flow: of suppie-
mental oxygen required for each person

at various cabin pressure altitudes shall:

not be less than that which will malntain
during inspiration the following mean
tracheal oxygen partia) pressures when
using the oxygen equipment provided,
including masks: . e

(1) At cabin pressure altitudes above
10,000 feet to and including 18,500 feet,
8 mean tracheal oxygen partial pressure
of 100 mm, Hg. when breathing 15 liters
per minute, BTPS, and having a tidal
volume of 700 cc. with a constant time
interval between respirations, .

(11 At cabin pressure altitudes above
18,500 feet to and including 40,000 feet,
8 mean tracheal oxygen partial pressure
of §3.8 mm. Hg. when hreathing 30 liters
per minute, BTPS, and having a tidal
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volume of 1,100 ce. with a constant time
interval between respirations.

(4) Where first-aid oxygen equipment
is required, the minimum mass flow of
oxygen to each user shall not be less
than 4 liters per minute, STPD, except
that means may be provided {o decrease
this flow to not less than 2 lifers per
minute, STPD, at any cabin altitude,
The quantity of oxygen required shall
be based upon an average flow rate of
3 liters per minute per person for whom
first-aid oxygen is required.

(6 Where portable oxygen equip-
ment is required for erew members, the
minimum mass flow of supplemental
oxygen shall be as specified in subpara-
graph (1) or (2) of this paragraph,
whichever is applicable.

(¢) Equipment standards for distri-
bution system. Where oxygen is to be
supplied to both crew and passengers,
the distribution system shall be designed
to provide either:

(1) A source of supply for the flight
crew on duty and a separate source for
the passengers and other crew mem-
bers, or =

(2)" A common source of supply with

means provided so that the minimum
supply required by the flisht crew on
duty.can he separately reserved.
. (d). Equipment standards for dispens-
ing units. Where oxygen dispensing
units are required, they shall comply
with the . provisions of subparagraphs
(1) through (3) of this paragraph.

(1) An Individual dispensing unit
shall be provided for each occupant for
whom supplemental oxygen is required
to be furnished. ' All units shall be de-
signed to cover the nose and mouth and
shall be equipped with a suitable means
for retaining the unit in position on the
face for use. Plight crew masks for
supplemental oxygen shall provide for
the use of communication equipment.
{For crew masks to be used for protee-
tive breathing purposes, see paragraph
(h) of this section.)

(2) -In airplanes certificated to oper-
ate at flight altitudes to and including
25,000 feet, there shall be available to
and within reach of each flight crew
member an oxygen supply terminal and
unit of oxygen dispensing equipment to
provide for the immediate use of oxy-
gen by such crew member. For all other
occupants the supply terminals and dis-
pensing equipment shall be located so as
to permit the use of oxygen as required
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by the operating rules of the regulations
in this subchapter,

(3) In airplanes certificated to oper-
ate above 25,000 feet flight altitude, the
provisions of subdivislons ) through
(iv) of thls subparagraph shall apply:

(1} An oxygen dispensing unit con-
nected to oxygen supply terminals shall
be immediately available to each cccu-
pant wherever seated. In addition, in
airplanes certificated to operate ahove
30,000 feet, the dispensing units provid-
ing the required oxygen flow rate shall
be automatically presented to the occu-
pants. 'To insure that sufficient dispens-
ing units and outlets are available for
all occupants, the total number shall
exceed the number of seats by at least
10 percent with the extra units being as
uniformly distributed throughout the
cabin as practicable;

(i1) Crew members on flight deck duty
shall be provided with demand equip-
ment. An oxygen dispensing unit con-
nected to an oxygen supply {erminal
shall be immediately available to each
fiight crew member when seated at his
station;

(1ii) Not less than two outlets and
units of dispensing equipment of a type
similar to that required by subdivision
(1) of this subparagraph shall be located
in each washroom; and in each lavatory
if separate from the washroom; and

tiv) Portable oxygen equipment shall
be immediately available for each cabin
attendant.

(e) Means for determining use of
orygen. Means shall be provided to en-
able the crew to determine whether oxy-
gen Is being delivered to the dispensing
units.

(Y Fire - prolection. (1) Oxygen
equipment and lines shail not be located
in any designated fire zone.

(2) Oxygen equipment and lines shall
be protected from heat which may be
generated in or escape from any desig-
nated fire zone.

(3) Oxygen equipment and lines shall
be so installed that escaping oxysgen
cannot cause ignition of accumulations
of grease, fluids, or vapors which are

likely to be present in normal operation -

or as & result of failure or malfunction-
ing of any system,

(g) Protection from ruplure. OXxy-
gen pressure tanks and lines between
tanks and the shutoff means shall be
protected from the effects of unsafe
temperatures, and shall be so located in
the airplane as t¢ minimize the possi-

§ 4b.651~1

bility and the hazards of rupture in a
crash landing.

(h) Prolective breathing system.
When protective breathing equipment is
required by the Civil Air Regulations, it
shall be designed to protect the flight
crew from the effects of smoke, ecarbon
dioxide, and other harmful gases while
on flight deck duty and while combating
fires in cargo compartments (see § 4b.380
(e)}. 'The protective breathing equip-.
ment and the necessary supply of oxygen
shall be in accordance with the follow-
ing provisions.

(1) The protective breathing equip~
ment shall include masks covering the
eyes, nose, and mouth, or only the nose
and mouth when accessory equipment is
provided to protect the eyes. Such equip-
ment while in use shall not prevent the
flight crew from using the radio equip-
ment of the nirplane or from communi-
cating with each other while at their
assi_gned duty stations. That part of the
equipment provided to protect the eyes
shall be of a type and construction which
will not cause any appreciable adverse
effect on vision and shall permit wearing
corrective glasses by individual members
of the flight crew.

(2) A supply of protective oxyzen per
crew member shall be of 15-minute dura-
tion at a pressure altitude of 8,000 feet
and a respiratory minute volume of 30
liters per minute BTPD.,

Note: When a demand type oxygen system
is employed, a supply of 300 liters of free
oxygen &t 70° F. and 760 mm Hg. pressure is
considered to be of 15-minute duration at
the prescribed altitude and minute volume.
When a continuous flow protective breathing
system 18 used, Including & mssk with a
etandard rebreather bag, a flow rate of 60
liters per minute at 8,000 feet (45 Mters per
minute at sea level) and a supply of 600

‘liters of free oxygen at 70 F. and 760 mm

Hg. pressure is considered to be of 15-minute
duration at prescribed altitude and minute
volume. (BTFD refers to body temperature
conditions, i. e, 87° C,, at amblent pressure,
dry.} )

[16 ¥, R. 3543, June 8, 1950, as amended by
Amdt. 4b-1, 16 F. R. 8908, Dec. 15, 1950;
Amdt. 4b6, 1T F. R. 1009, Feb. 5, 1963;
Amdt. 4b-8, 18 F. R. 2217, Apr. 18, 1953;
Amdt. 4b-8, 23 F, R. 2591, Apr. 19, 1958;
Amdt., 4b-8, 23 F. R. 6748, Aug. 30, 1958])

§4b.651-1 Safety precautions

(FAA policies which a 1y to
§ 4b.651(a)). PP

The oxygen system should be so located
that leakage or failure in other systems
carrying inflammable liquids or gases
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§4b,651-2

will not cause the Inflammable liquid or:
gas to come in contact with oxygen lines
or equipment. A relief valve or some
other means is desirable in low pressure-
(400 ps) oxygen systems to safely relieve.
excessive Dressures such as might be.
caused by overcharging. (See also.
8§ 4h.481 concerning location of tanks
containing flammable flulds.) e

[Supp. 11, 16 P.R. 8804, Dec. 15, 1950] . ..

§ 4b.651-2 Protective breathing equip-
ment (FAA policies which apply to-
§ 4b.621(h)). co
(a) Conditions under which protec-
tive breathing equipment may be neces-
sery. These conditions are those out--
Hined in §4b.484.1, and §§40.205-2,
41.24c-2 and 42.29-2 this chapter. "
(b). Ozygen systems for fight deck
duty. The demand {ype oxygen system,
or the diluter-demand type system with
the lever of the diluter-demand regulator |
set af  “100% OXYGEN" (Automix
“OFF") are recommended for use as’
protective breathing equipment.’” How- '
ever, & continuous ~flow ~protective
breathing system may also be used.’ In
any case the equipment should meet the
requirements of $4b851 (h). 7
(e) Portable equipment for Aight deck
duty. - Portable Dprotective breathing
units of the demand type may be used
to meet the requirement of § 4b.651°In -
lieu of installing a' fixed protective .
preathing system. Portable' continuous™”
flow protective breathing units may also
be used, but should no{ be used during
fire fighting in Class A or B cargo com-
partments since any unused oxygen es-
caping from around the face mask might
aggravate the existing fire. - SRR
(d) Masks and gogoles. -{1) Protec-.
tive breathing masks should fit snugly
to prevent the entry of-noxious gases. :
Continuous fow protective  breathing
masks gshould have no apertures through '
which outside alr could be drawn into
the system and should have a rebreath- .
ing bag of at least 24 liters capacliy. The -
masks should be installed s0 as to be
readily available {0 the appropriate crew
members. It should be possible for at -
least the pllot or copilot to maintain-
ground to air radio volce communica-
tions when - utilizing the protective
breathing masks. R
(2) Eye protecting goggles may be a
part of or separate from the breathing
mask. The goggles should provide an
adequate field of vision and a means
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should be provided to overcome any un-
satisfactory fogging tendency of the
goggles. . Periodic application of an ef-
fective anti-fogging agent on the lens 1s
a satisfactory means of overcoming
fogging.

(e) Operating insiructions. Operat-
Ing instructions appropriate to the type
of system and masks installed should he
provided for the flight crew on placards
and/or in the Airplane Flight Manual.
[Supp. 24, 18 F. R. 4466, July 20, 1854]

§ 4h.651-3 Supplemental breathing
' equipment (FAA policies which ap-
~ " ply to § 4b.651).

(a) Ozygen systems. (1) Either a
continuous flow type system which uses
a rebreather type mask or a diluter-
demand. type system with the lever of
the diluter-demand regulator set in the
“NORMAL"” (Automix “ON") position
will satisfactorily provide the supple-
mental oxygen required for protection
against. anoxia. The continucus fiow
system may.be of the type which con-
trols :the .oxygen flow by means of &
hand adjustment type regulstor, or an
automatic type regulator.

. (2) A diluter-demand type system
with -the: lever of the diluter-demand
regulator set {n the “100% OXYGEN”"
(Automix “OFF") position or a straight
demand type system which uses a non-
diluter-demand regulator may be used
for supplementary breathing purposes as
protection =apainst anoxia. However,
such use is not recommended due to the
lack of oxygen economy of these systems
when .used - to " supply supplementary
oxygen.... As mentioned in § 4b.651-3,
either of these closed demand systems
is satisfactory for protection agalnst
toxlc gases. -

(b} Operating instructions. Operat-
ing instructions appropriate to the type
of system and masks instalied should
be provided for the flight crew and other
crew members concerned, These In-
structions should include a graph or &
table which will show the guration of
the oxygen supply for the various bottie
pressures and pressure aliifudes.

[Bupp. 21, 17 F. R. 11712, Dec. 24, 1852]

§ 4b.651~4 Design considerations for
fixed systems (FAA policies which
“apply 10 § 4b.651).

(a) Location of outlets and equipment
for crew members. Protective breath-
ing eguipment should he immediately
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availgble for use. It is also desirable
that supplementary breathing equipment
be available for immediate use; however,
the supplemental masks may be stowed
in any location in the alrplane provided
operation procedures require that sup-
plemental masks are at each crew mem-
ber location when needed. The oxygen
outlet should he within reach; the oxy-
gen mask should be stored in such a way
that there will be & minimum delay in
removing it and putting it into use. Pro-
visions for keeping the masks sanitary
and clean are desirable, but cumbersome
wrapping or packaging of the mask
which involve unnecessary effort and
time te open should be avoided. The
location of the oxygen outlet for a crew
member and the length of tubing con-
necting the mask of the crew member
and his oxygen outlet should be such
that the visibility and the movement
required of the crew member in the per-
formance of his dutles are not impaired
or restricted in any way. It should not
be necessary for the crew member to
loosen or unfasten his seat belt in order
for him fo obtain his oxygen equipment
and to put the system into use.

(1) Location of outlets for passengers.
The operating regulations require that
oxygen be furnished for certain percent-
ages of the passengers at cahin pressure
altitudes below 15,000 feet. The num-
ber of oxygen outlets need only be sufi-

clent to administer oxygen to the per-’

centage of passengers indicated by the
operating rules; however, it is desirable
in fixed systems to provide an outlet
for each seat to enable a crew member to
readlly administer oxygen to any pas-
senger requiring it. If this is not accom-
plished, it is recommended that provision
be made by means of portabkle equipment,
extension tubing, or otherwise to reduce
the probability of having to move any
passenger who may require the adminis-
tration of oxygen. At cabin pressure
altitudes above 15,000 feet the operating
regulations require that oxygen be fur-
nished to all of the passengers, in which
case an outlet should be provided for
each seat, (See also  §4b.651-5 con-
cerning portable walk-around units.)
(¢) Line supports. In a fixed installa-
tion, the oxygen lines should be supported
to prevent excessive vibration and should
be kept clear of the alrplane structure
or any other lines as & protection against
chafing. Supports approximately every

$ 4b.651-7

24 inches along the length of the line
should be adequate.

(d) Shut-off valves. System shut-off
valves should be accessible in flight and
should be installed as close as practicable
to the cylinders in order to minimize
the possibility of oxygen escape due to
leakage or damage of lines between ¢yl-
inders and valves.

. (e) Cylinder supports. 'The support-
ing brackets for all cylinders should he
capable of withstanding the inertia
forces stipulated under the emergency
landing conditions. (See § 40.260.)
1Supp. 21, 17 P. R. 11718, Dec. 24, 18562]

§ 4b.651-5 Portable walk-around oxy-
gen units (FAA policies which apply
to § 4b.651).

{a) Portable wallk-around oxygen
units of the continuous flow, diluter-de-
mand and stralght demand types may be
used to satisfy part or all of crew or
passenger breathing requirements,

(b) Eeach portable oxygen unit should
be considered as a complete oxygen 8ys-
tem and any regulations or pertinent
interpretative material relative to oxygen
systems should also be applicable to each
portable unit. -

(¢) The supporting brackets for port-
able oxygen units should be capable of
withstanding the inertis forces stipulated
under the emergency landing conditions,
(See § 4h.260.) -

[Supp. 21, 17 P, R. 11713, Dec. 24, 1952]

§4b.651-6 Oxygen pressure gage
( policies whick apply to
§ 4b.651(a)).

At least one pressure gage, which can
be observed by a flight crew member dur-
ing filght, should be installed to indicate
the pressure in each source of oxygen
supply.

[Supp. 21, 17 F. R. 11713, Dec. 24, 1053]

§ 4b.651-7 Supply required for contin-
uous flow supplementary breathing
systems (FAA policies which apply
to § 4b.651(b)).

{8}{1) In computing the supply of
oXygen required for a continuous flow
system; the formula presented in the fo]-
lowing parsgraph meay be used.
where: S8t St = =8, '
=Total supply of oxygen required In.

cublcfeet. S, §,,——§,=the supply
of O, needed for each of the various
cabln pressure altltudes which will
be maintained during the filght,
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§ 4b.651-8

(2) Each of the above supplies, namely
8., 8., ——8n, may be computed as fol--
lows:,

T B=NXFXTX212

8=asupply of oxygen requlred in cublc
feet (BTPD). (To obtain supply
in terms of cubic feet at 70 ¥.
multiply cublc feet (STPD) by
1.08.)

N=number of oXyEen users.

#=the actual fiow in LPM {S8TPD) de-.
livered to each oxygen mask at the
cabin altitude under conaiderat.ion
{See §4h.651-7 (b))

P=time 1n hours at the cabin altltud,e
under consideration,

2,12 = multiplying factor for converting the
oxygen mass flow from liters per
minute to cublc feet per hour,

Norx: In computing the supply of oxygen
for a given installation, those operating rules
of the Civil air Regulations which specify
the amount of oxygen to be carrled for op-
erating at varlous altitudes should be’ con-
sidered.

(b) (1) The intent or § 4b.651 (b) is
to insure that for each oxygen user, a:
partial pressure of 149 mm H; of oxygen-
is maintained in the inspired air at &-

breathing rate of 15 lpm BTPD, at
altitudes up to 25,000 feet. The rates
of flow .specified in Pigure 4b-21 satisfy

the intent of § 4b.651 (b) &nd constitute
the values for “F” in the supply equation -
when there is no loss of bottle oxygen~

from the system (including the mask):

when s 15 lpm BTFD breathing rate is

maintained.

(2) The oxygen mask, since it con-

stitutes part of the system, will influence
the value of *“P". Continuous flow
masks with rebreather bags which are

currently standard types for aviation:

usage are-satisfactory with the flow
rates indicated by Pig. 4b-21. Where

a recepiacle or mask destgn differs from :
these, the manufacturer should be re-.

quested to supply information concern-

ing the flow rate necessary to-maintain’

the 149 mm Hg partial pressure at a 15
lpm BTPD breathing rate. If the actual
mass flow is greater than the minimum
required, then the higher flow rate
should be used as the value for “F.

(3) It is possible that certain a,uto-'?

matic continucus flow regulators will

furnish oxygen flows in excess of the.

minimum required; in this:case, the
actual flow rates should be used as the
values for “F",

Nore: {1) B‘I?D signifies gas at 37« C.
{body temperature), amblent pressure, dry.
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(2} STPD signifies gas at 0° C,, 760 mm
Hg., dry.
[Supp. 24, 18 F. R. 4467, July 20, 1954]

§ 4b.651-8 Supply required for dilater-
demand system (FAA policies which
apply to § 4b.651).

(a) Tests conducted by the Armed
Forces on currently available diluter-
demand regulators indicate that some
types deliver more oxygen than is re-
quired by Fig. 4b-21. Consequently, in
computing the supply required for &
diluter-demand system, the flow charac-
teristlcs at various altitudes should be
obtained from the manufacturer of the
regulator. Where this information is not
available, the values listed in the follow-
ing table may he used for Air Force-Navy
approved diluter-demand regulators:

Altltude in Flow per person
foet: in LPM (STPD)?3
BO00 o aam e 1.80
10,000 o e 1. 80
15,000 e cme——— e 2.10
20,000 e 2,50

26,000 | st e 4.10

i These values are based on tests on a
large group of men using the equipment at
the altitude specified. The values listed are
those calculated to completely protect 95
percent of the population.

..{k) The formula outlined in § 4b.651-
7 (a). may be used in computing the
supply. of. oxygen for supplementary
breathing purposes.

[Supp. 24, 19 F. R. 4467, July 20, 1854]

§ 4b.651-9 ° Requirements for approval
of oxygen systems. {FAA policies
wluch apply to § 4b.651(h).

Prior to the approval of an oxygen
system, the system should be examined
to determine that the flow of oxygen
through each outlet is at least equal to
the minimum required by § 4b.651(b) at
all altitudes for which the aircraft is cer-
tificated.. This can be accomplished by
one of the following methods or by any
other satisfactory procedure:

(a) (1) In a continuous flow system
when. the calibration (inlet pressure vs,
flow) of the orifices used at the plug-in
outlets.is known, the pressure in the low
pressure distribution line ¢an be meas-
ured at the point which is subject to the
greatest pressure drop. This should be
done with oxygen flowing from all out-
lets.  The pressure thus measured should
indicate a flow equal to or greater than
the minimum flow required.
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{2} In lieu of the above procedure, the
flow of oxygen through the outlet which
is subject to the greatest pressure drop
may be measured. This should be ac-
complished with all other outlets open.
Gas meters, rotometers, or other suitable
means may be used to measure flows.

(3) The measurement of oxygen Hows
in a continuous flow system which uses
a manually adjusted regulator can be
accomplished at ses level. However, in
a continuous flow system which uses an
automatic t{ype regulator, it may be nec-
essary to check the flows at the maximum
altitude which will be encountered dur-
ing the normal operation of the air-
craft. The manufacturer of the par-
ticular continuous flow regulator being
used should be able to furnish data on
the operating characteristics of the reg-
ulator from which.it can be determined
whether flight tests are necessary.

(b} (1) The checking of the amount
of oxyegen flow through the various out-
lets In a diluter-demand or straight
demand system is not necessary since the
flow characteristics of the particular
regulator being used may be obtained
from the manufacturer of the regulator.
However, in such systems the availabflity
of oxygen to each regulator should be
checked as follows:

(1) Turn the lever of the diluter~
demand regulator to the “100% OXY¥Y-
GEN” position and inhale through the
tube via the mask to determine whether
the regulator valve and the flow indieator
are operating, Deficient units should be
replaced.

[Supp. 21, 17 F. R. 11713, Dec, 24, 1952)

§4b.651-10 Means for determining
oxygen flow to crew mmembers
{FAA vpolicies which apply 1w
§ 4b.651(e)).

(a) Supplementary breathing systems.
(1) Where continuous flow or diluter-
demand systems are used for supplemen-
tary breathing purposes, each crew mem-
ber should have an individual flow in-
dicator for determining oxygen flow or
the operator may establish a suitable
procedure for determining oxygen flow
and should include such procedures in
the Airplane Flight Manual.

(2) If flow indicators are used, the
indicator for any particular crew mem-
ber should be located so as to be easily
observed by him while he is at his crew
station. Acceptable flow indicators are
listed in § 4b.651-12.

§ 4b.651-11

(3) If a sultable procedure is to be
used for determining oxygen flow in
non-pressurized eabin aireraft, the pro-
cedure should include initial and peri-
odic checking of the oxyzen flow by each
crew member by any acceptable method.
Some of the acceptable methods are
deseribed under § 4b.651-11 ¢(a) and (b).
In pressurized cabin aircraft when sup-
plementary oxygen is required immedi-
ately following cabin pressurization
fajlure, positive means for determining
fiow under emergency conditions should
be established which would not involve
delay or activities which would interfere
with a flight crew member’s performance
of his primary dutles, Since utilizing
one of the methods for determining oxy-
gen flow permitted for supplementary
breathing equipment deseribed under
% 41.651-11 (a) and (b} involves some
time delay a flight crew member could
don his protective breathing equipment
following e pressurization fallure be-
cause with such equipment oxygen flow
is immediately apparent. As soon as
some degree of control of the emergency
has been established and sufficient time
is available to determine oxygen flow by
one of the methods mentioned above, he
could change over to his supplementary
breathing equipment.

(b} Protective breathing systems. No
flow indicators are required in protective
breathing systems since with these sys-
tems the lack of oxygen flow would be
immediately evidenced by the oxygen
user's inebility to inhale while wearing
mask.

[Supp. 24, 19 F, R. 44687, July 20, 1954]

§ 4b.651-11 Means for determining
oxygen flow to passengers (FAA pol-
icies which apply to § 4b.651(e)).

Each passenger may be supplied with
an Individual flow indicator.of a type
specified In § 4b.641-12 or the operator
Involved may establish a suitable pro-
cedure for checking the oxygen flow to
each oxygen user. Procedures which
utilize the following means for checking
oxygen flow to such user will be satis-
factory.

(a) In the case where a continuous
flow system is used the means may be
the observing of the rebreather bag on
each continuous flow mask by a trained
crew member. If oxygen flow is occur-
ring the rebreather bag will continue to
expand when the oxygen user periodi-
cally refrasins from exhaling when the
bag is empty or partially empty, or in
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$§ 4b.651-12

cases where high oxygen flows are oc-
curring, the rebreather bag may not
empty completely during normal inhala-
tion. Any alternate method of checking
oxygen flow may be used providing posi-
tive indication of flow is glven. . For
example, prior to giving a mask to a pas-
senger, the crew member may find.lit
expedient to feel the flow of oxygen at
the oxygen outlet in the mask or to con-
strict the tubing and listen to audible
sounds characteristic of gas flow., If a
listening test i1s employed to determine
the flow of oxygen, it should be demon-
strated in fight that the test is satis-
factory.

(b) In the case. where a dilut.er-
demand system is used, the procedure
may be checking of the oxyzen flow by
& trained crew member by momentarily
moving the regulator lever to “AUTO-
MIX OFF” (100% OXYGEN) while the
mask 1s being worn. Lack of oxygen flow
will be immediately evidenced by the
user’s inabllity to inhale while wearing
his mask. e

{c) The oxygen fow to each passenger
should be checked when the passenger s
first given oxygen and at subsequent in-
tervals if the circumstances -prevailing
at the time Indicate such 8 check. 15
desirable. ey

(d) Any crew member assigned by a.n
air carrier for the performance of duty
on the aircraft during fiight may check
the oxygen flow. to the pa.ssengers jI
trained to do so0.. . .-
[Bupp. 21, 17 P. R. 14, Dec 24, 1952]

§ 4b.651-12 Types of flow. mdlcators
(FAA policies whlch apply to
§ 4b.651(e)). . :

- A pith ball ‘fow: fndicator, vane, or
wheel anemometer, lateral pressure indi-
cator which fluctuates with changes in
flow or any other satisfactory flow:indi-
cator may be;used-in a continuous flow
type system. .An-Alr:Porce-Navy flow
Indicator or equivalent may-be used in.a
diluter-demand -type -system.... Each flow
indicator should-give pasitive indlca.tion
when oxygen flow is occurring. .- - ;-

e

[Bupp. 21, 17 F. R. 11714, Dec. 24, 18563) .,

i ‘l“‘x

§ 4b. 653 . Hydraulic aystems, atréngth. n

(&), Structural loads. Al elements of
the hydraulic system sha.ll ‘be: designed
to withstand, without®detrimental -per-
manent deformation, sll structural-loads
which may: be-imposed : simultaneously
with -the maximum hydraulic loa.ds oc~
cwrring Incoperation. =~ virnoe =ousG
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(b)Y Proof pressure tests. All elements
of the hydraulic system shall be tested
to a proof pressure of 1.5 times the maxi-

.mum pressure to which the part will be

subjected in normal operation. In such

test--no -part -of the hydraulic system

shall fail, malfunetion, or suffer detri-
mental deformation.
-(g) - Burst -pressure Sstrength. Indi-

-vidual hydraulic system elements shall
.be designed to withstand pressures which
are sufficiently increased over the pres-
-sures prescribed in paragraph (b) of this

section -.to :safeguard against rupture

-under service conditions.

' Nore! The following pressures, in terms of

‘percentage of maximum’ operating pressure
‘for the particular element, in most instances
.are sufficlent -to insure agalnst rupture in
service: 260 percent in units under oll pres-

sure, 400 percent in unites contalning &ir and

‘oll under pressure and In lines, hoses, and
Attings. 300 percent In units of system sub-

Jected t0 back pressure.
[Amdt 4b—6 17F R. 1089, Feb. 5, 1962]

'.§ 4b 654 YHydrauhc systems; design.

@ Prgssure indication. A means
shall be provided to indicate the pressure

-in each main-hydraulic power system.

- (b) Pressure limiling provisions. Pro-

“vision shall be made to assure that pres-
.sures in any part of the system will not
exceed o safe limit above the maximum
.operating pressure of the system and to
insure against excessive pressures result-

ing from fluid volumetric changes in all

Aines. which are likely .to remain closed

long enough for such changes to take
place. -In addition, consideration shall
be given to the possible occurrence of
Mdetrimental transient (surge) pressures
durlng aperation., : :

* (¢) Installation. Hydraulic lines, fit-
tings, and components shall be installed
and:supported- to prevent excessive vi-
‘bration and to:withstand inertia loads.
-All ‘elements-of the Installation shall be
‘protected from- abrasion, corrosxon, and
mechanical damage.

+{d).Connections. - Flexible haose, or
other meansof providing flexibility, shall
be used to’connect points in a hydraulic
fluid line between which there ia relative
motion or differential vibration.

[Amdt. 4b-a 171« R. 1009, Feb, 5, 1952]

§4b 655 Hydraullc system ﬁre protec-
uon.' o

When ﬂammable type hydraulic fluid
ls used, the hydraulic system shall com-
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ply with - the provisions of §§ 4b.385,

4b.481, 4h.482, and 4b.483.
[Amdt. 4b-6, 17 P\ R. 10085, Peb. 5, 1852}

§ 4b.658 Vacuum systems.

(a) Means, in addition to the normal
pressure rellef, shall be provided to re-
lieve automatically the pressure in the
discharge lines from the vacuum pump,
if the dellvery temperature of the air
reaches an unsafe value.

(b} Vacuum system lines and ﬁttings
on the discharge side of the pump which
might contain flammable vapors or fuids
shall comply with § 4b.483 if they are lo-
cated in a designated fire zone. Other
vacuum system components located in
deiignated fire zones shall be fire-resist-
an
{Amdt, 4b-6, 17 F. R. 1088, Yeb, 5§, 1052]

§ 4b,660 Draining of fluids subject to

freezing.

When liquids subject to freezing are
drained overboard either in flicht or
during ground operation, drains shall be
located and designed to prevent the for-
mation of ice on the airplane as a result
of such drainage.

[Amdt. ¢b-11, 24 FR. 7071, Sept. 1, 1059]

Subpart G—Operating Limitations
and Information

GENERAL

§ 4b.760 Scope.

(a) The operating limitations listed
in 3§ 4h.710 through 4b.723 shall be es-
tablished as prescribed in this part.

(b) The operating limitations, to-
gether with any other information con-
cerning the alrplane found necessary for
safety during operation, shall be in-
cluded in the Airplane Flight Manual
(§ 4h.740), shall be expressed as mark-
ings and placards (§ 4h.730), and shall
be made available by such other means
as will convey the information to the
crew members.

§ 4b.700-1 Automatic propeller feath-
cring operaling limitations and in-

formatien (FAA pohcles which apply
to § 4b.700). :

(a) All limitations on the use of auto-
matic feathering system, including flight
conditions when the system must be op-
erative or lnoperative should be deter-
mined and noted when appropriate.

(b) Any placards found necessary
should be provided in the airplane. ’

§ 4b. 711

(¢) Acomplete statement of operating
limitations and instructions for the use
of the system should be included in the
Airplane Flight Manual,

(d) If certification is desired both
with and without the feathering system
operative, two corresponding sets of per-
formance data properly identified should
be included in the Airplane Flight Man-
ual. (See also § 4b.10-2.)

[Supp. 23, 18 F. R. 1818, Apr. 2, 1954]

OPERATING LIMITATIONS

§ 4b.710 Air-speed limitations; general.

‘When air-speed limitations are a func-
tion of welght, weight distribution, al-
titude, or Mach number, the values
corresponding with all eritical combina-
tions of these values shall be established.

§ 4b.711 Maximum
speed ¥ uo/Muo.

The maximum operating limlt speed
is a speed which shall not be deliberately
exceeded in any regime of flight (climb,
cruise, or descent), except where @
higher speed is authorized for flight test
or pilot training operations. This oper-
ating limitation, denoted by the symbols
Vuo/Mumo (airspeed or Mach number,
whichever is eritical at a particular alti-
tude), shall be established to be nat
greater than the design cruising speed
Ve 'and sufflciently below Vo/Mp or
Vor/Mpr to make it highly improbable
that the latter speeds will be inad-
vertently exceeded in operations. . The
speed margin between Vwo/Mwxo and
Vo/Mp or Vor/Mpr shall be determined
in accordance with either paragraph (a)
or (b) of this sectlon, but shall not be
less than the margin found necessary in
flight tests in accordance with § 4b.191,
(Also see §4b.603(k) concemiug speed
warning means.) :

- (8) The minimum margin she.ll be the
greater of -the values determined in ac-
cordance with subparagraphs ( 1) and (2)
of this paragraph, .

(1) From an initial condition of
stabilized flight at Vwo/Mmo, the air-
plane shall be assumed to be upset, flown
for 20 seconds along a fight path 7.5
degrees below the initial path and pulled
up at a load factor of 1.5 (.5 accelera-
tion increment). It shall be acceptable
to calculate the speed increase occurring
in this maneuver, provided reliable or
conservative aerodynamlc data are used,
Power, as specified in § 4h.155(2), shall
be assumed until the pullup is initiated,

operating  limit
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§ 4b.713

at which tlme power reduction and the
use of pilot controlled drag devices may
be assumed.

{2} The margin shall be sumcient f,o
provide for atmospheric variations, such
as horizontal gusts, . penetration of jet
stream or eold front, and for insfirument
errors and airframe production varia-
tions. It shall be acceptable to consider
these factors on a probability basis, but
the margin at sltitudes where Muo is
limited by compressibility eﬂects shall
not be less than 0.05M.

(b) Vxo/Muo shall not be greater than
0.8 Vo/Mp or 0.8 Vor/Mpr.

[Amdt, 4b-12, 27 PR, 2004, Mar, 30, 1862]

§ 4b.713 Maneuvering speed. . ,-_‘ “

The maneuvering speed shall not ex-
ceed the deslgn maneyvering speed Vi
determined in accordance with §4b 210
(b (2).

§4b.714 Tlap extended speeda, ¥re.

Flap extended speeds, Vre, shall be
established not to exceed the design flap
speeds, Vr, chosen in accordance with
§§ 4b.210(b) (1) and 4b.212 for the corre~
sponding ﬂap positlon,s and engine
POWErS.

[Amdt. 4b-12, 27 F.R. 2094, Mar, 80, 1962]

§ 4b.715 Landing gear operaling speed

Lo

The landing gear operating speed V:.n
shall be established not to exceed a speed
at which it is safe to extend or retract
the Ianding gear as limited by design in
accordance with § 4b. 334 or’ by ﬂjght
cha.racteristics

§ 4h. ;16 Landing gear extended epeed
' LA

"The landing gear extended speed Ves
shall be estabilshed not to exceed-a
speed at which it has been shown that
the airplane can be safely flown’ with
the landing gear secured in the fully
extended position, and for which the
structure has been proven in accorde.nce
with § 4b.334.

§ 4h.717 Minimum conirol speed ch.
(See § 4b.133.) ‘ o
§ 4b.718 Powerplant limitationa. '

The following powerplant limitations
shall be established for the airplane as
applicable for the type(s) of engine(s)
Installed. They shall not exceed the cor-
responding limits established as part of

Title T4—Aeronautics and Space

the type certification of the engine and
propeller installed in the airplane.

(a) Take-off operation. (1) Maxl-
mum rotational speed (r. p. m.);

(2) Maximum permissible manifold
pressure;

“{3) Maximum permissible gas tem-
perature for turbine engines;

(4) The time lmit for use of the power
which corresponds with the values estab-
lished in subparagraphs (1) through (3)
of this paragraph;

(5) When the time limit established
in subparagraph (4) of this paragraph
exceeds 2 minutes, the maximum allow-

_able cylinder head snd oll temperatures;

and
(6) Maximum ecylinder head and oil
temperatures if these differ from the
t;nimximum limits for continuous opera-
on.
- (b) Maximum conlinuous operation.
(1) Maximum rotational speed (r.p. m.);
(2) Maximum permissible manifold
pressure: and
(3) Maximum permissible cylinder

‘head, oil, and gas temperatures.

(¢) Fuel grade or specification desig-
nation. The minimum fuel grade for re-
ciprocating engines or the fuel deslgna-
tion for turbine engines, required for the
operation of the engine within the lim-
itations preseribed in paragraphs (a)
and (k) of this section,

(d) Maximum ambient atmospheric
temperature. The maximum ambient
atmospheric temperature at which com-
pliance with the cooling provisions of
§§ 4b.450 throueh 4b.452 is established.
[Amdt, 4b-8, 23 F.R. 25081, Apr. 19, 1858, as
amended by Amdt, 4b-12, 27 F.R. 29084, Mar,

30,1987]

§ 4b.718-1 Powerplant limitations gov-
erning minimum gquantity of anti-
detonant fluid required for takeoff.
(FAA policies which apply 1o

- § 4b.718).

" The Airplane Flight Manual should
include a limitation indicating that the
minimum quantity of anti-detonant
fiuid required is that determined from
§ 4b.420-1. (a) or (b). If the perform-
ance characteristics of the airplane are
guch that wet power is required for take-
off but may or may not be required for
landing, depending upon airport location
or characteristics, the Airplane ¥llght
Manusl may include information cover-
Ing minimum allowable quantities under
both conditions.

[Bupp. 26, 20 F. R. 2381, Apr. 8, 1955}
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§ 4h.719 Airplane weight, center of
gravity, and weight distribution
limitations.

The airplane weight, center of gravity,
and weight distribution limitations shall
be those prescribed in §§ 4b.101, 45.102
and 4b.103. Where the alrplane is
certificated for more than one center
of gravity range, the appropriate limi-
tations with regard to weight and load-
ing procedures shall be set forth in the
Airplane Flight Manual for each sepa-
rafe center of gravity range.

[15 F. R. 3548, June 8, 1850, as amended by
Amdt. 4b-8, 18 F. R. 2217, Apr. 18, 1053; 18
F. R, 2397, Apr, 24, 1853]

§4b.720 Minimum flight crew.

The minimum flight crew shall bhe
established by the Administrator as that
number of persons which he finds neces-
sary for safety in the operations au-
thorized under § 4b.721. This finding
shall be based upon the work load im-
posed upon individual crew members
with due consideration given to .the
accessibility and the ease of operation
of all necessary controls by the appro-
priate crew members.

§ 4b.721 Types of operation.

The types of operation to which the
airplane is limited shall be established
by the category in which it has been
found eligible for certification and by
the equipment installed, (See the op-
erating rules in this subchapter.)

§ 4b.722 Maximwn operating altitude.

A maximum altitude shall be estab-
lished up to which operation is permit-
ted, as limited by flight, structural,
powerplant, functional, or equipment
characteristics.

§ 4h.723 Maneuvering flight load fac- -

tors.

Load factor limitations shall be es-
tablished not- to exceed the positive
limit load factors determined from the
maneuvering diagram, figure 4b-2. (See
§4b.211¢m),)

MARKINGS AND PLACARDS

§ 4b.730 General.

{a) Markings and placards shall be
displayed in conspicuous places and shall
be such that they cannot be- easily
erased, disfigured, or obscured.

(b) Additional information, placards,
and Instrument markings having a di-
rect and important bearing on safe op-

§ 4b.734

eration of the airplane shall be required
when unusual deslgn, operating, or han-
dling characteristics so warrant.

§ 4b.730-1 Reverse thrust placards
(FAA policies which apply to
§ 4b.730).

The policles outlined in § 4b.402-1(b)
will apply.
[Supp. 25, 20 F.R. 2281, Apr. 8, 19565]

§ 4b.731 Instrument markings; general.

(a) When markings are placed on
the cover glass of the instrument, pro-
vision shall he made to maintain the
correct alignment of the glass cover with
the face of the dial.

(b) All arcs and lines shall be of suffi-
cient width and so located that they are
clearly visible fo the pilot,

§ 4b.732 Air-speed limitation informa-
tion.

The air-speed limitations (see § 4b.741
(a)) shall be presented in such a
manner that they can be easily read
and interpreted by the flight crew.
[Amdt. 4b-8, 23 F. R. 2691, Apr. 10, 1058)

§ 4b.733 Magnetic direction indicator.

A placard shall be installed on or in
close proximity to the magnetic direction
indicator which shall comply with the
following.

(a) The placard shall contain the call-
bration of the instrument in a level flight
attitude with engine(s) operating.

(b} The placard shall state whether
the calibration was made with radio re-
ceiver(s) on or off.

(c)} The calibration readings shall be
in terms of magnetic headings in not
greater than 45° Increments,

- § 4h.734 Powerplant mslmmenl.s, gen-

eral.

All required powerplant instruments
shall be marked as follows:

(a) The maximum and the minimum
{if applicable) safe operational limits
shall be marked with red radial lines,

(b) The normal operating ranges shall
be marked with a green arc not extend-
ing beyond the maximum and minimum
safe operational limits,

(¢) The take-off and precautionary
ranges shall be marked with a yellow arc.

(@) Engine or propeller speed ranges
which are restricted because of excessive
vibration stresses shall be marked with
red ares,

[Amdt. 4b-8, 17 F. R, 1099, Feb, 5, 1852]
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§ 4b.735 Oil quantity indicators.

Oil quantity indicators shall be mé.i-ked
in sufficient increments to indicate
ri;laduy and accura.tely the qua.nmty of
o -

§ 4b. 736 Fuel quantity mdlcator.

When the unusahle fuel supply for any
tank exceeds 1 gallon or § percent of the
tank capacity, whichever is the greater,
& red arc shall be marked on the indica-
tor extending from the calibrated zero
reading to the lowest reading ‘obtainable
In the level flight attitude. A notation in
the Alrplane Flight Manual: shall be
made to indicate that the'fuel remaming
In the tank when the quantity. Indjeator
reaches zero is not usable in ﬂlght (See
§4b.613 (b))’ ‘ B '

§ 4b.737 Comrol markings; general

All cockplt contrels, with the exception
of the primary flight controls and other
controls the funetion of which is obvious,
shall be plainly marked and/or 1dentiﬂed
as to their function and method of aper-
ation.” The markings shall include, sthe
following,

(a) Aerodynemic controls. The sec-
onda;ryd at.;zrodynainic con}:rol.s shall- be
marke comply with 4h.322,
parked & 8% 32 and
" (b)) Powerplant Fuel controls (1)
Controls for fuel tank selector. va.lves
shall be marked to indicate the position
corresponding with each tank and with
all pessible cross-feed positions, Pl

(2) When more than one fuel tank
is" provided, and if safe. operation. de-
bends upon the use of tanks in a specific
sequence, the fuel tank selector controls
shall be marked adjacent to or on’ the
control itself to indicate the order in
which the tanks should .be used.: .

(3) Controls for engine selector valves
shall be marked to indicate the position
corresponding . with each engine. ©'’

(e) Accessory. end quxiliary controls.
(1) When’a retractable landing gear is
used, - the visual indicator required in
§ 4b.334 (e} shall be marked so that the
pilot can ascertain at all times when the
ghee]s are locked. in either extreme posi-

on

(2) Emergency controls. including fuel
jettisoning and fluid shutoff controls,
shall be colored red and shall be marked
to indicate their function and method of
operation. .

{16 F. R, 3543, June 8 1950, as amended sby
Amdt. 456, 17 F. R, 1100, Feb. b, 1952],
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§ 4b.738 . Miscellaneous markings and
.. placards.

(a) Bagoage compartments and ballast
.location. -Each baggage and cargo com-
;partment as well as the ballast location
‘shall bear.a placard stating the maxi-

mum allowable welght of contents and, if

‘applicable, any other limitation on con-
-tents - found necessary due to loading
- requxrements

(b) Fuel and oil filler openings. The
Iohowing information shall be marked

on or adjacent to the appropriate filler
'cover. e

: {1):-The. Word “fuel"' the minimum
permismble fuel grade or designation for
the engines installed, and the usahle fuel

tank capacity (see § 4b.416),

(2)"The"word “cil” and the oil tank
capacity,”” - '’

(¢ Emerpgency exit placards. (See
§ 4b 362-1).).
2(d) Safely equinment. (1) Safety

equipment controls which the crew is
»expect.ed to cperate in time of emer-
gency, such as flares, automatic life raft
‘releases] ete,, shall be readily accessible
‘and plainly marked as to their method
of operation.

(2) When fire extingunishers and sig-
‘na]ing and other lifesaving equipment
are‘carrled in lockers, compartments,
‘etc., - these, locations shall be marked
.accordingly

(e) Air-speed placard, A placard shall
be installed in clear view of each pilot
giving the maximum air speeds for flap
extension to the takeoff, approach, and
landing positions
[16 F. R. 3543 June 8, 1850, as amended by
Amdt, 4b-6,'17 F, R. 1100, Feb, 5, 1§52; Amdt.
4b-3, 21 PR, 504, Feb, 11, 1968: Amdt, 4b-11,
24 F.R. 7071, Sept. 1, 1950; Amdt, 4b-12, 27
F.R. 2994, Mar, 30, 1962)

T I r

“"AIRPLANE FLIGHT MANUAL
8 ;'l-b.zll-(_)_ - General.

¥ (a) “An“Alrplane Fiight Manual shail
e prepared by the applicant for the type
certificate” and ‘shall be furnished with
each airplane except with those alrplanes
which specifieally are not required by the
operating parts of the Civil Air Regula-
tions to carry such manual,

“ (I The portions of the manual listed
in §§ 4b,741 through 4b.743 as are appro-
priate to. the airplane shall be verifled
and approved and shall be segregated,
identified,” and clearly distinguished
from-portions not so approved,
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(e} Additional items of information
having a direct and important bearing
on safe operation shall be required when
unusual design, operating, or handllng
characteristics so warrant.

[16 P. ®. 3543, June 8, 1960, as amended by
Amdt. 4b-2, 20 F. R. 6308, July 28, 1965]

§ 4h,740-1 Preparation of airplane
flight manuals for aircraft certifi-
cated in the transport eategory (FAA
policies which apply to § 4b.740).

The primary purpose of the manual is
to provide for the crew who will operate
the airplane any information concerning
the airplane considered by the Federal
Aviation Agency essential to or likely to
promote safety during such operatlon.
This' will ordinarily require g certain
amount of descriptive material concern-
ing those parts of the airplane directly
operated or otherwise used by the crew,
an understanding by them of the nature,
Jocation, and functioning of which Is
therefore essential. The manual should
also contain, in order to serve this pur-
pose, a description and chronological
outline of the procedure to be followed
by the crew during various phases of the
operation both ‘“normal” and “emer-
gency” in which special attention and
emphasis should be given:to any pre-
caution which should be observed there-
in in the intecrest of safety.

Another important purpose of the
manual is to implement the operating
requirements of Parts 40, 41, and 42
of this subchapter; i. e, to furnish a
source for all the alrplane information
necessary to establish the limitations
specified by those requirements as well as
that necessary to enable the crew readily
to operate the sirplane within the limi-
tations so established. This purpose re-
quires the inclusion in the manual of all
operating limitations peculiar to the aix-
plane under any’ clrcumstances likely
to be encountered during Its life as
wel! 'as information concerning each
of the items of performance invoived
by Parts 40, 41, and 42 of this sub-
chapter as functions of weight, altitude,
outside air temperature, wind velocity,
flap setting, eic., throughout the range of
these variables for which it is desired by
the applicant to provide; the point being
that the scheduled operation of the air-
plane by an air carrier will be limited to
values of all such varlables within the
range{s) covered by information avail-
able {n the manual. This situation re-
quires that the applicant consider the

§ 4b.740-1

extent to which he wishes to limit the
usefulness of the airplane subbequent to
its certification as o fype.

It may be noted, concerning the ma-
terial to be included in the manual, that
two types ‘are -involved. The first of
these is the operating limitations which
are, in effect, & partial statement of the
terms upon which the airworthiness cer-
tificate 1s ‘issued. Compliance with
these operating limitations is therefore
required by law (see section 610 (a) of
the Civil Aeronautics Act of 1838 and
‘§ 4b.738 (d)." The second type of ma-
terial is the performance information,
recommended operating procedures, and
loading instructions, the observance or
use of which is not legally required of the
operator of the airplane by this part, but
may be required by Parts 40, 41, and
42 of this subchapter. This second
type of material Is intended to convey in-
tformation believed likely fo promote or
contribute to safety in operation.

The following outlines an acceptable
arrangement of the Alrplane Flight
Manual. 'This policy does not affect the
status of manuals which already have
final approval. However, whenever such
manuals are revised for other reasons,
it is recommended that the terminology
of this policy be Incorporated wherever
it will ‘increase clarity and uniformity.
It should be noted that not all the items
outlined below for inclusion in the docu-
ment for & given airplane, and the Fed-
eral Aviation Ageney. is desirous’ of
holding the document to the smallest
practicable amount of material as it is
believed that the usefulness of the man-
ual will hear some inverse relation to
its physical bulk and to the extent of its
complexity. It Is, therefore, strongly
recommended that great care be taken

10 prepare it in the simplest, most com-

pact form consistent with the complete-
ness and clarity of presentation of the
necessary Information. Also It is sug-
gested that consideration be glven to
the likelihood of revisions and the man-
ner in and ease with which this may he
accomplished. Only the material
(listed below}  required by this part
should be included in the Pederal Avi-
ation Agency approved portion of the
manual. . However, If desired, the man-
ufacturer or operator may add other
data in a distinctly separate section In
the same cover. 'The portion of the
material (outlned below) that is to be
approved by the Federal Aviation
Agency must be so marked, and clearly
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separated from any other material so
that no one could easily err in re-
gard to the part that is approved.
The gircraft specification for the type
will list the manual as an ltem of re-
guired equipment and the manual must
be made available upon request to any
FAA agent issuing an original airwor-
thiness certificate under the type cer-
tificate in order that he may verify that
the manua} furnished with that indi-
vidual airplane conforms with the ap-
proval manual. Since the manusl is
necessary. for safe operation of the air-
plane, the manual i{s considered to be
public information. ‘ - .
There is no objection. to air carrier
operators incorporating the subject man-
ual in their own Operations Manual
which is assigned to individual: crew
members in lieu of carrying two sepa-
rate manuals provided the manual which
is furnished by the air carrier includes a
separate and properly identified chap-
ter which contains the manufacturer’s
issue of the FAA Approved. Alrplane
Flight Manual or a satisfaciory repro-
duction identical in both form and con-
tents. The Alrplane Flight Mpanual or
its equivalent may, in lieu of individual
identification by serial or N numbers,
contain & list of the airplane to which
the manual is applicable, Such manusals
may be Installed in the aircraft or'be
issued to members of the flight crew.
Regardiess of the procedure in effect, it
is the air carrier operator’s responsibility
to establish a satisfactory system where-
by an up-to-date copy of the appropriate
manual for the particular airplane is
readily available to the -flight erew.dur-
ing the operation of the airplane.. In-
asmuch a5 the subject manuel- consti-
tutes.a required item of equipment, it is
the responsibility of the assigned Alr
Carrler Maintenance Agent to ascertain
that an appropriate and up-to-date
copy, or its equivalent, 1s available to the
crew at all times during flight.”
The page size for the Alrplane Flight
Manual will be left to the decision of the
manufacturer, although it is believed
that an 8° x 10%’" size will probably
be found most convenlent and this size
isrecommended. A cover should be pro-
vided and it should indicate the nature
of the contents with the following title:
“Afrplane Flight Manual” Each page
of the approved portion should bear the
notation “FAA Approved” and the date
of issuance. The material should be
bound in a semi-permanent fashion so

Title 14—Aeronautics and Space

that the pages will not be lost easily,
yet should be so bound that revised pages
can be inserted. The aireraft speciflea-
tion will identify the manuai, and when
different types of the airplane are cov-
ered in separate manuals, each will be
listed. Also, the latest approved re-
visions will be shown on the sircraft
specification when these changes are
considered to be of major importance to
airworthiness.

The Airplane Flight Manunal should
contain as much of the following as is
applicable to the individual model. Ttis
suggested that the document be dlvided
into sections as Indicated in paragraphs
(a)-(g) of this section. The sequence of
sections and of items within sections
should follow this outline insofar as prac-
ficable. This will facllitate revising the
document when an airplane is altered in
the fleld. It is recommended that revi-
sions to the manual resulting from major
alterations to the alrplane be in the form
of supplements to the original manual
with individual log of revision pages.

ta) Introduction—(1) Title page,
This page should include the manufac-
turer's-name, airplane model, registra-
tion or serial number, date of approval
and space for the signature of the Chief,
Aircraft Division.. In addition the fol-
lowing note should be included: *This
airplane must be operated in compliance
with the Operating Iimitations herein.”
- {2) .Table of conients.

- (3) - Log of revisions. This page should
be in the form of a table in which to
record for each revision an identifying
symbol, a date, and the page numbers
involved. All revised pages should show
a revision date and a vertical bar should
be placed along the left hand margin to
indicate the latest revised portion of each
page, = -

~(b) Operating limitations. The pur-
pase of this section is merely to state the
limitations without any unnecessary ex-
planation of what they are. . The man-
ual should point out that observance of
these limitations is required by law.

{1 Weight limits. Indicatetherange
of maximum take-off and landing weight
approved by means of a table or suitable
diagram showing these weights at various
altitudes throughout the range for which
performance information is contained in
the manual. State that sirplane weight
in excess of maximurm janding weight
must be disposable fuel. State any other
limitations on weight. In addition to
the maximum weights and any relative
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information, a statement to the effect
that the airplane must be loaded in
accordance with the approved leading
schedule should he included. (See para-
graph (e) of this section.) The follow-
ing is a typical example:

(1) Maximum take-off weight at sea
level is 92,000 pounds.

i) Maximum landing weight at sea
level is 73,000 pounds.

NoTe: ‘This airplane iz to be operated in
accordance with the approved loading sched-
ule. (Bee paragraph {(e) of this sectlon.}
For maximum permissible welghts at various
altitudes, see paragraph (d), Performance
intormation, of this section. In scheduled
or irregular passenger operatlons, operating
weights are llmlted in accordahce with Parts
41, 42, or 61 of this subchapter,

(iii) All weight in excess of the maxi-
mum permissible landing weight must
consist of disposable fuel.

(iv) All weight In excess of 88,000
pounds must consist of fuel for struc-
tural reasons.

(v) All fuel weight must be distrib-
uted equally on hoth sides of the alr-
plane, All main tanks must be filled
(equally) first, alternate second, and
then auxiliaries. Puel must be used in
reverse order from fuel loading except
for take-off, climb and landing—at
which {ime the main tapks should be
used.

(2) Center of gravity lmits. State
all authorized C. @G. limits and refer to
paragraph (e) of this seetion for weight
and balance data. All C. G limits
should be given in inches from the da-
tum, which should be Identified and in
percent of the mean aerodynhamic chord,
with the landing gear extended in all
cases.

(3) Power plant. State all power
plant iimitations; 1. e., manifold pres-
sure, r. p. m., maximum time for use of
take-off power, cylinder head snd bar-
rel and oil temperatures, minimum fuel
octane pumber, ete. Give any limita-
tion on r. p. m. due to vibration, tip speed,
ete.; also propeller pitch, cowl flap post-
tion limitations, ete. The items should
be listed as follows:

(1> Engine,

(@) Manufacturer.

(b) Model.

(e} Propeller drive gear ratio,

(d) Fyel, minimum octane.

{e¢) Temperatures—Maximum per-
missible cylinder head and oil inlet.

§ 4b.740-1

(f) Power limits—Those given by the
engine specification; i, e, excluding the
effect of ram on critical altitude,

(g) Any limitatlons, such as rpm
ranges in which operation is rrohibited
due to engine or propeller vibration.

(1) Propeliers.

(@) Manufacturer,

(b) Model designation,

(i1} Instrument markings. An ex-
planation of the instrument markings
should be Included. A typical example
follows:

(a} General: Red radial Jine—Maxi-
mum and minimum iimits. Yellow arc—
Take-off and precautionary ranges.
Green arc—Normal operating ranges.
Red arc—Ranges in which operation is
prohibited.

(8) Fuel quantity indicstor (when
applicable—~Reference § 4b.736). Red
arc-—Fuel which cannot be used safely in
flight,

(4) Speed limitations. The speeds and
explanations of their significance given
int subdivisions (f) through (vi) of this
subparagraph should be included, See-
tion 4b.710 does specify whether airspeed
limitations should be expressed in terms
of calibrated or indicated airspeed.
However, t0 agree with past practice it
is suggested that the anirspeed values be
expressed in terms of calibrated airspeed.
The indicated airspeed values may also
be included, but should be properly
identifled, e. g. by parentheses.

() Mazimum operating limit speed,
Vao/Muo. In gccordance with § 4b.741
(a) (1), the manual should include a
statement that the maximum operating
limit speed shall not be deliberately ex-
ceeded In any regime of flight (climb, "
cruise, or descent), except where a
highpr speed Is authorized for flight test
or pilot {raining operations. .

(i) [Reserved] .

(ll) Maneuvering speed. Va, plus a
statement of its significance, of which
the following is an example: “Maximum
use” of the primary flight controls showld
be confined to speeds below this value.
Por this purpose, “maximum use” i3 de-
fined as the lesser of the following; Rud-
der—full throw, or ______ pounds force, -
Elevator-—full throw, or ._____ pounds
force. -Alleron—full throw, or —.-ee_
pounds force with each hand,

(v) Flaps extended speed. Vrr 8t
least the speed determined in accord-
ance with § 4b.714 must be given. How-
ever, when desired, speeds for various
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combinations of flap settings and power
conditions may be given, the following
is an example: o

3

Maximum
speed
(m. p. b.)

Mazximum

Flap sotting power

Take-.off.

Continuous,
.| Take-ofl. .
Tdling, _
.} Toke-off., -

{A nots shoulid boe added 1o indicate which of the values
is to be marked on the airspeed Indicstor.) Co

{(v) Landing gear operating .speed.
Vio, plus a statement that this is the
maximum speed at which the landing
gear may be lowered or raised. . - .- ..

(vi) Landing gear .extended speed.’
Vig, plus.a statement that.this is the.

maximum speed with landing gear ex-.
tended and locked.” ’ :
(viiy Compressibility effects. Where

a speed limitation (e.g., Mxo) isbased on
compressibility effects, " the manual.
should include information.concerning.
warning sympioms, probable behavior,of |
the airplane, and recovery procedures.. - |
{(vilD) Adrspeed end Moch indicalor .
markings and placards. An explanation
of any markings, imit hands, placards,.
ete., provided in complying with § 40.732, |
sbould be included. o ana
(§) Demonstrated crosswind.. The.
etatement on this item should indicate.
the maximum cross component of.wind
velocity at which it has been demon-;
strated to be safe to take-off or land.” If
the value established during the tests.
is considered the maximum up to which :
it is gonsidered safe to operate the air-
plane on the ground, including take-ofs
and landines, it should be entered under..
this item;'i. e,, as & limitation. However,
it the value established is not consid-
ered limiting it should be Included as
performance information, as outlined in ,
peragraph (d) of this section, Instead
of ‘a’ limitation.: In the case of flying
boats and additional ‘maximum ¢ross
component of wind velocity for taxiing:
may be appropriate material. - Cross-*
wind: should ‘be based on reported ‘wind
velocities measured. at 50 feet above the':/
ground. R B R T4
(6> Flight load - acceleration " limits. 1
Flaps down —._--.:(at landing weight).
(T} Type of airplane .operation. . Al
typical example would be as'follows: - .=
() Transport category. - .. ..o

Title .14—Aeronautics and Space

.(li} Instrument night flying (when
required equipment is installed).

U (fii) - -Atmospheric icing conditions—
should stipulate “none, trace, light, mod-
erate or heavy.”. .

(8) Minimum. crew. Information
should be given in this item for all op-
erations specified under subparagraph
(7) of this paragraph and any additional
conditions if desired or considered perti-
nent. The number and identity of mem-

bers of minimum crew necessary to safe

operation should be stated.

(9) Miscellaneous.
inelude any information not given under
the preceding headings that is restric-
tive and. considered necessary for the
safe. operation of the alrplane. Some
typical examples are as follows:

(1) The wing and tall anti-icing heat-
ers should not be operated in flight when
the outside air temperature is above
50° I, o

(i) Pressurized cabin differential
pressure limits, ete.

(i1} A notation should be included to
warn flight personnel against jettisoning
fuel while the faps are lowered unless it
has' been demonstrated that flap posi-
tion does not adversely aflect fuel jet.
tisoning. " (See § 4b.437 (b).)

.{iv) Propeller reversing to be used for
taxiing only,. '

{v) The windshield temperature limits
or head adjustment sefting sheuld be
specified I resistance to bird penetra-
tion is dependent upon operation within
a ‘particular. windshield temperature
range, -

“{e) Operating  procedures; general,
This section of the manual should con-

tain information peculiar to the airplane,

concerning normal and emergency pro-
cedures, knowledge of which might en-
hance -the. safety of operation of the
airplane. .The manual should state that
these procedures are not made manda-
tory by this part. However, they may be
made mandatory by other parts of the
regulations such as Parts 40, 41, 42, etc.,
of this subchapter.

(1) Normal procedures. This section
should *-contain Information and in-
structions ' -regarding peculiarities of:
SBtarting and warming engines, taxiing,
operation of wing flaps, landing gear,
automatic pilot, etc. ‘'Outline normasal
procedures for each, noting any special
precautions: in- the interests of safety.
Describe or . refer to procedure In any
emergencyr lkely “to occur in each.
Also Included in this section should be
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instructions for the operation of any
equipment that is considered new in the
aeronautical field or comparatively com-
plicated.

(i) A typical example of the former
would be: “Wing flaps should be exer-
cised through three complete cycles prior
to all initial take-offs. This operation
accomplishes the automatic bleeding and
the equalization of pressure to the eight
separate hydraulic flap actuating cylin-
ders,”

(i) Typical examples of the Ilatter
are: “Recommended operating proce-
dures for thermal ice prevention systen:,
recommended coperating procedures for
reversible pitch propellers, and cabin
pressurization.’”

(2) Emergency procedures—(i) Eun-
gine failure. 'This section should include
the procedure to be used in the event of
an engine fallure, including recom-
mended minimum speeds, trim, opera-
tion o remaining engine(s), ete. A
typical example would be as follows:
“Engine FPallure on Take-Off, The min-
imum speed (V) at which the alrplane
can he conirolled directionally on the
runway with an outboard engine inoper-
ative and its propeller windmilling, and
with take-off power on the remaining
engines, is 60 m. p. h. CAS. The mini-+
mum speed at which the airplane is
controllable in fiight with the sudden
failure of an outhoard engine, with take-
off power on the remaining engines, is
96 m.p.h. CAS. If an engine fails dur-
ing the ground roll below speed V., cut
the throttles on all engines and apply
brakes. If ground contact has already
been broken, land straight ahead if suffi-
clent runway remains, If not, retract
landing gear, maintain full power on live
engines, and continue take-off. Feather
the dead engine as outlined in subdivision
(iiy of this subparagraph. Use mini-
mum cowl flap setting on live engines to
maintain cylinder temperatures within
limits. Retrim airplane as necessary.
Speed for best ¢limb under these condi-
tlons is 115 m. p. h. CAS. See para-
graph (d) Performance information, of
this sectlon, for criterion snd V: speeds
used in determining the runway lengths.”

(i1 Propeller feathering, This sec=
tlon of the manual should outline the
procedure to be tollowed in stopping the
rotation of propellers in flight. A typi-
eal procedure i3 outlined below:

(¢} Throttle—“Closed.”

€ 4b.740-1

(b) Push feathering switch button.
When propeller blades are fully foath-
ered the button will kick out automat-
ieally.

(c) Mixture control—Idle cut-off.”

(d) Fuel and oil fire wall shut-off
switches—"Off* (closed).

(¢) Cowl flaps—“Closed.”

(/) Fuel booster pump—"0f.”

(g) Tank selector for engine being
feathered—"Of,” (Do not shut tank
#clector “Off” if crossfeed 1s being used.)

(h) Ignition for dead engine—"Qf.”

(i) Propeller pitch control—“Full de-
crease r. p, m.” ‘

i) Automatic propeller feathering,

Uv) Unusual procedures. Informa-.
tion on any emergency procedures that
are considered unusual or in which a
specific sequence of events are required
to accomplish the ocperation satistac-
torlly should be specified. Secme typical
examples are as follows: :

{a) All-engine go-around when it is
recommended practice to retract the
flap prior to retracting the gear resulting
{rom a design condition in which the flap
creates more drag than the landing
gear.

() Fire control procedures.
mw) Emergency cabin depressuriza-

T,

(d) Emergency landing gear exten-
slon,

- {e) Emergency brake operstion.

(> Puel dumping.

(g) Electrical: In addition to other
electrical ltems, the manual should spec-
ify the circuits in which overriding
breakers, If any, are used and contain in.
structions concering operation of both
overriding and non-over-riding -types.
The following is & typleal example: “All
circuit breakers are of the non-over-rid-
Ing'type except the fuel booster pumps
and propeller feathering circuits.” In an
etnergency, the breakers in these two
circuits may be held closed with the pos-
sible risk of five hazard due to shork
circuits, etc. Diseretion should also be
used in repeatedly resetting non-over-
riding breakers due to the fact that re-
setting may reestablish an are and in-
crease the fire hazard. ™ '

{h) Emergency by day and/or night,

(1) Flare release procedure., -

{7) Wheels up landing procedure,

(k) Ditching procedure,

(3) Other special operating proce-
dures (if any). ’
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(4) Alternate operating procedures.
After gaining a large amount of expe-
rience with a particular model airplane,
some operators may develop varfous
operating procedures that they consider
equivalent or hetter than some of those
originally described in the manual, If
an operator wants to lncorporate new
procedures in the Alrplane Flight Man-
ual, the operator should apply to the FAA
office in the region where he Is located for
approval of the alternate procedures In
the same manner that he would normally
use in the case of a structural change or
alteration. The local FAA regional office
will coordinate the application with the
FAA regional office contalning the air-
plane technical datg file if the proposed
change in procedure 13 considered to be
of sufficient importance.

(1) For scheduled air carrier operators
only. For greaber flexibility and to avold
duplication of instructions to pilots when
operators desire to incorporafe Afrplane
Flight Manual Qperating Procedures in
their operations manuals or devise their
own operating procedures, the FAA will
permit the removal of the Operating
Procedures Section from the Airplane
Flight Manual by scheduled alr carrier
operators provided the operators include
the same or equivalent material in their
operations manual and at the same time
assume full responsibility of proving the
equivalency of any new-or altered pro-
cedures if called upon to do so by the
FAA in connection with alrplane acci-
dent investigations, et¢. When the Op-,
erating Procedure Section s removed
from the Alrplane Flight Manual by an
operator, an appropriate nofation to this
effect should be added to the Alrplane
Flight Manual of each sirplane affected.

In accordance with the foregoing, the
following statement should be included
under the Operating Procedure ‘Sectlon

of the Airplane Flight Manual when the:
Operating Procedure Section is:trans--
ferred verbatim from the Airplane Flight:

Manual to the air carrier operations
manual: BT

The airplane operating Pprocedures pre-f
scribed by § 4b.742 Operating procedures are

inecluded in _.__._ (show reference to ab-
propriate sectlon of the alr carrier opera-
$10N8 MBNUAL) womeee . .

If an air carrier operator desire: to re-
word or restate the FAA approved oper-
ating procedures or establish new: or
alternate operating procedures without
obtaining prior approval of these proce-
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dures from the FAA, the following addi-
tional statement should be included with
the above statement:

Where the procedures in the alr carrier
operations manual differ from those con-
tained in the FAA Approved Airplane Flight
Manusal Ior this alrplane, {wae..-- name of air
carrier operatoraca.—— } has determined that
equivalent safety 18 provided by such alter-
nate procedures and assumes full respon-
sibllity for this determination.

"If for any reason the alternate oper-
ating procedures become inapplicable or
inappropriate to the operation of the
alrplanes affected, the original FAA Ap-
proved . Operating Procedures Section
should be reinserted in the Airplane
Flight Manual in order that the contents
of the manual will revert to the same text
as originally approved by the FAA.

- (d) Performance information, This
section should contain all the perfor-
mance Information necessary to im-
plement the operating requirements of
Part 40 of this subchapter, ete, and to
operate the airplane safely,

A1) Introductory information. ‘This
should include any general information
or any pertinent descriptions of the con-
ditions under which the performance
data . were determined. The following
examples are considered typical and ap-
propriate: .

(1) 'All climb data are for standard
atmospheric conditions.

~(if) The minimum effective take-off
runway lengths given in thlis section are
defilned as the longer “accelerate-stop
distance” and the distance required to
take off and clear a 50-foof obstacle with
one engine becoming inoperative at
speed Vi -

(@) The accelerate-stop distance is the
distance required to accelerate the air-
plane from a standing start to the speed
'V, and assuming an engine to fail at
this point, to stop.

() The take-off distance is defined as
the sum of the foliowing: Distance to
accelerate to speed V. with all englnes
operating, distance to accelerate from
speed V; to speed V, with one engine in-
operative- and propeller windmilling in
low pitech. (It is assumed that gear re-
traction is Initiated at the end of this
segment), and the horizontal distance
traveled in climbing to a helght of 50 feet
at speed V, with one engine inoperative.

(It is assumed that propeller feathering
i{s not commenced prior to the end of this
segment.)
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(¢) Speed V, is defined as the critical
engine failure speed and is a speed at
which the controllabllity has been dem-
onstrated to be adequate to permit pro-
ceeding safely with the take-off when
the critical engine is suddenly made in-
operative. The minimum V. speed for
this alrplane is 60 m. p. h. CAS (air-
speed calibration should include ground
effect); however, as explained below,
Speeds in excess of this value were used
in determining the runway lengths.

{d) Speed V;: is defined as the mini-
mum take-off climb speed and is the
greater of the following: 1.15 times the
power-off stalling speed with the flaps
in the take-off position (assuming a four-
engine airplane). I1.10 times the mini-
mum control speed, Vme.

{e) The minimum control speed, Vme,
is defined as the minimum speed at which
the airplane is controllabie in flight with
the sudden fallure of an outboard engine
with fake-off power on the remalning
engmes

(fy All runway lengths given in this
manual are based upon optimum V,
speeds; 1, e, the speed selected for V.,
is such that the accelerate-stop distance
is equal to the distance to clear a fifty
foot obstacle with one engine becoming
Inoperative at this speed. Consequently,
Vi varies with weight, altitude, wind,
gradient, temperature, ete, Values for
V. for the various conditions are given
under subparagraph (2) of this para-
graph.

(g} All take-off and landing distances
are given for dry, concrete runways.

() If the maximum cross component
wind veloeity in which landings and take-
offs were demonsirated was not con-
sidered limiting, 1t should be included in
this section of the manual. A typical
example would be ag follows: “The maxi-
mum crosswind component in which this
airplane has been tested in 20 m. p. h.
measured at a height of 50 feet above
the ground. Consequently, in determin-
ing the effective take-off and landing
runway lengths, a crosswind component
greater than this value may not be used.®

(2) Performance data. These data
may be given {n elther graphical or tabu-
lar form and should cover the welght
range and all airport and terraln alti-
tudes at which the airplane is intended

to be operated. The scale of the charts
should permit accurate reading within
approximately 0.25 of one percent. The
following should be included:
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(1) Airspeed calibration. 'This should
be given for the normal and alternate
static sources. Ground effect should be
included for V, speed range. (A plot of
CAS vs. IAS @ varlous flap positions,
preferahbly on one page.)

(1i) Altimetler calibration. This
should be given for the normal and al-
ternate static source.

(i) Stalling speeds. A table or dia-
gram of calibrated stalling speeds at
various welghts at all authorized flap
settings, power-off should be given.

(v) Gross weight summary. A sum-
mary of permissible operating landing
and take-off gross welghts as limited by
the climb or structural requirements
should be provided.

V) Minimum take-off runway length.
Unless optimum values of V, are se-
lected, establishing equal distances to
accelerate to speed V., and stop or to
make a take-off over a 50-foot obstacle
with the critical engine becoming in-
operative at speed V,, inclusion of both
the aceelerate-stop distance and run-
way length required to take-off and clear
a 60-foot cbstacle will be necessary. It
is recommended that these data be
given for o range of temperatures (see
§ 4b.117) and runway gradients sufficient
to permit proper dispatching under the
rules of Part 40 of this subchapter, ete.,
in addition to the standnrd day tempera-
ture data.

(vi) Take-off information. Take-
off flight paths through the final climb
segment, flight path slope or data sup-
plementary to that obtained in subdi-
vision (v) of this subparagraph that
may be used for dispatching purposes
should be included. These should be
for the same range of temperatures (see

§ 4b.117) and runway gradients as sub-

‘divisicn (v) of this subparagraph.

(vil) Minimum take-off climb speed,
Ve, This speed should be listed for the
range of welghts, altitudes and condi-
tions ecovered in subdivisions (v) and
(vi) of this subparagraph. The distance
to accelerate to these speeds should also
be included to provide data necessary
for gradient problems involving runways
with variable gradients of suficient mag-
nitude that average gradients cannot be
assumed,

(vili) Critical engine failure speed, V..
This speed or speeds V. for the range of
weights, altitudes and conditions cov-
ered in subdivisions (v) and (vi) of this
subparagraph if applicable should be
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given. The distances to agccelerate to
these speeds should also be included to
provide data necessary for ‘gradient
problems involving runways with vari-
able -gradients of sufficient magnitude
that average gradients- ca.nnot be as-
sumed.

4x) Marimum runway length re-
quired for landing. With respect to this
{tem, the following data would ke con-
sidered appropriate: Landing distance
from height of 50 feet. Minimum effec
tive landing runway length—scheduled
stops. ' (See Part 4D of this subchapter.)
Minimum effective landing runway-
length—alternate stops. (See Pa.rt 40,
of this subchapter.) !

(x) Wind effect in landing and take--
off. If it is desired to take advantage
of wind in determining landing -and
{ake-off distances zil data - should he
based upon wind velocities reperted at,
a height of 50 feet above the runway;,
i. e., the runway length would be cal--
culated for one half of the reported .
headwind velocity, or one and one-half
times the reported tailwind velocity,-
measured at e height of 50 feet cor-.
rected for wind gradient to the height of:
the center of aerodynamic drag of .the.
airplane, A --note clearly; stating: the-
above stipulations should’ be mcluded'
in the manual. r

(xi) Rates of climb and climbmy
speeds. These rates and speeds should;
be specified for the desired range. of
weights and altitudes, together with the,
corresponding airplane conflguration.
(flay position, gear position, etc.), and.
should be given for the followlng whenv
applicable:

(g) PFirst segment. take-oﬂ cumb,
(§ 45,120 (a)). :

(b) Second segment take-oﬂ c]lmb
(§4b.120 (b)).

(¢) 'Third segment take off climb
(§ 4b.116 (d)). .

(d) . 'Pinal segment ta.ke-oﬂ climb
(% 4b. 116 (e)).

(e} One-engine inoperative en route,
climb (§ 4b.120 (c)). :

Hr Al engme en route climb (§ 4b 119-
@), . 0

(g} - Two- engine moperative en route‘

climb (§ 4b.121).. .
() Approach climb (§ 4b 120 (d)).
(1) Landing climb (§ 4b.118 (b) ).

“(xii) Engine power . curve.

RPM and @ MP should be included,

A copy of’
the FAA approved power chart of BEP:
vs. MP,@ RPM and BHP vs. altitude @ -
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" (xiil) Performance charts. Any in-
structions or examples for use of the per-
formance charts should be included.

-(xiv) "Removal of performance data.
The Performance Section of the Airplane
PFlight Manual should not he removed
from the Airplane Flight Manual. How-
ever, any tables, charts, ete., that an alr
carrier: operator prepares which are
based  on alrplane flight manual per-
formance material for convenience in
determination of load limitation data
need” not be ecarrled in the Airplane
Flight Manual even though approved by
the FAA if the opera.t,or does ‘not care
to do so. -

(@) Weight and ‘balance data—(1)
General. Inasmuch- as it is desired to
eliminate the necessity of submitting re-
visions of the Airplane Fjight Manual to
the FAA for approval whenever an item
of equipment is altered or added, this
section of the manual will not be in-
cluded in the formally “approved” por-
tion of the document. However, 4 note
to the effect that the airplane should
be operated in accordance with the ap-
proved loading schedule should be in-
cluded in the Limitations Section, (See
paragraph (h) (1) of this section.)

(2) 'Responsibility for confrol of
weight and balance. It is the intention
of - the "Federal  Aviation ~ Agency to
place the responsibility for the con-
trol of wetght and balance with the man-
ufacturer and’ operator. The manufac-
turer will furnish a welght and balance
report for each new airplane which may
be included 1n the manual but not in the
“approved” portion. The Federal Avia-
tion Agency's representative will not
approve each individual report but will
make ' "only occaslonal spot checks
to ' ascertain ‘that the manufacturer's
weight - control procedure is adequate.
The manufacturer will be expected to
furnish*complete information with the
airplane not only regarding its actual
weight ‘and: balance, but also to Include
sketches, 'samples and other data that
will /assist-the operator in checklng the
balance -after alterations.

(3) Conventionagl airplanes. The fol-
lowing “material is believed to be com-
plete and: adequa.te Ior a conventlonal
au-plane :

(1) Weight limzts A Iist and explana-
tion (where ‘necessary)} of the various
weight limits should be given,

() C.@. Limits. Theapproved oper-
ating C. G. range should be specified,
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(ii1y Empty weight and emply weight
C. G. location.

(iv) Equipment list, All equipment
included in the empty weight should be
listed,

{v) Weight computatwns The com-
putations necessary to determine the
empty weight C. G. location, including
identification of ba.lance datum should
be shown.

(vi} Loading schedule.

(vil} Loading schedule instructions.
Complete instructions in the use of the
loading schedule should be provided,

(4) Unconventional airplanes. In the
case of unconventional airplanes or air-
planes with special features, the infor-
mation specified in subparagraph (3)
of this paragraph should be modified or
amplified as necessary to cover the case.

(1) Supplements. As a general rule,
when major alterations are made by an
operator (or owner) to an airplane in-
volving appreciable changes to the Afr-
plane Flight Manual it 1s advisable for
the operator to prepare a separate
supplement to the original manual un-
der his own name covering the items that
are different from the original manual.
Then subsequent revisions to the manual
by the manufacturer or operator will
pertain only to their respective portions
of the manual and should ellminate pos-
sible confusion, .

(2) Submittal. Three coples of the
above madterial, less the Weight and Bal-
ance Data Sectlion, should he submitted
to the. appropriate Federal Aviation
Agency regional office by the. appli-
cant for an original approval. The three
coples will be signed by the regional
Chief, Alreraft Division; one copy will
be returned to the applicant, one will he

forwarded to the Washington office and .
the other retained by the regionnl office,

A single copy of the title page to be used

for Chief's signature may be substituted
for the applicant’s copy if desired. In
cases where the revisions to the manual
are of primary importance to safety in
flight, the pertinent Aircraft Specifica-
tton will contain a deseription of the
change {o ensure that all manuals are
revised, A revision of this type would
usually be the subject of an Airworthi-
ness Directive note. One copy of. the
Welght and Balance Section should .be
included in the manual by the appll..
cant for each airplane at the time of
certification.
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{Supp. 14, 16 F. R. 1052, Feb. 6, 1951, as
amended by Supp. 24, 19 F. R, 4448, July 20,
1954: Supp. 39, 23 F.R. 7482, Sept, 26, 1958:
Amdar. 40-12, 27 FR, 2995, Mar, 30, 1962]

§ 4b.740-2 Reverse thrust operating
limitations and procedures (FAA
policies which apply to § 4b.740).

The policfes outlined in § 4b.402-1(h)
will apply,
[Bupp. 25, 20 F. R. 2281, Apr. 8, 1056}

§ 4b.741 Operating limitations.

{a) Air-speed limitations. The follow-
ing air-speed limitations shall be in-
cluded together with sufficient informa-
tion to permit the presentation of the
air-speed limitations to the flight crew
in accordance with §4b.732:

(1) The maximum operating limit -
speed Vuo/Muo (See § 4b.711), together
with a statement that this speed lmit
shall not be deliberately exceeded in any
regime of flight (climb, cruise, or de-
scent), except where & higher speed is
authonzed for flight test or pilot trammg
operations.

(2) [Reserved]

(3} When an sir-speed limitation is
based upon compressibility effects, a
statement to this effect, together with
Information as to any symptoms, the
probable behavior of the airplane, and
the recommended recovery procedures;

{4) The maneuvering .speed (sea
§ 4b.218 (b) (2)), together with g state-
ment to the effect that full application’
of rudder and alleron controls as well
&s those maneuvers which involve angles
of attack near the stall should be con-
fined to speeds below this value:

(5) The flap extended speed (zee
§ 4b.714), together with a descrivtion of
the pertinent flap positions and engine
DOWErs; :

(6> The landing gear operating speed
(see § 41.715), together with a statement
to the effect that this {s the maximum
speed at which it Is safe to extend or
retract the landing gear;

(T) The landing gear extended speed
(see § 4b.718), if greater than the land-
ing gear operating speed, together with
a statement to the effect that this is the
maXimum speed at which the airplane
can, he ﬂown safely with the landing
gear In the extended position..

(b) Powerplant limitations. Infor-
mation shall be included to outline and
to explain all powerplant lmitations
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empty weight is based. Where the va- (a) Performance datg. A summary il T 4 it
riety of possible loading conditions war- 0f all pertinent performance data shall ST o E < 3 =
rants, instructions shall be included to be given, including the performance ST, 5 & tX B i
facilitate observance of the limitations. data necessary for the application of the A §_g S 3 EB i
(d) Flight load acceleration Umits. operating rules of this subchapter, to- T HiEi u.‘:“" S gk T : :
The positlve maneuvering limit load gether with descriptions of the condi- Rtiea e i 8 53 4 _..§ B
factors for which the zirplane structure tions, air speeds, ete., under which these H k i S A 2 $3 SEEEL e I e
has been proven shall be described in  Gata were determined. L*':F G Y ° EE3 FE i
terms of sccelerations, together with a- (b) Flap conirols. Instructions shall gzt i 33; hEE S
statement to the effect that these ac- be included describing the use and ad- e 3 + FEw = fdE i
celerations Mmilt the angle of bank in  Justment of the flap controls necessary o8 Offnmy Tud S 26
turns and lmit the severity of pull-up to obtain the performance referred to | i & & 3 z.4 HEEEHHE T
maneuvers. in paragraph (&) of this section. r;m:fd &5 %gﬁ—_: 4B ¥ § 1
(e) Flight crew. The number and (c) “Air speeds. The indicated air e 2w 3 §; 1 i e *
functions of the minimum flight crew shbeeds corresponding with those deter- ﬁg.g 2 Ei A de AT it Saiin o e
determined In accordance with §4b.720  mined for take-off shall be listed together pq;gf& o i T L e e Bl S -
shall be described. with the procedures to be followed in the ik o Z - 4 =t g |
(fy Type of operation. The type(s) event the critical engine becomes inop- ' i:%EE o z e 1,“.:: = J = EE A
of operating(s) shall be listed for- which erative during take-off (see § 4b.742 (h)). %c © g HF R S i ‘%: <
the airplane and its equipment installa- (d) Miscelluneous. An explanation H % 13 & 1 H O HiET g::
tions have been approved.-"(See shall ‘be’included of any significant or § iE gl : e S S
§ 4b.721.) unusual flight or ground handling char- EEE U B e o Z,L-.ﬁfa >4 9
(g) Mazimum operating altitude. ‘The acteristics. | §§ g R e S A Gandel W
altitude established in accordance’ with Cross RErrmence: For Bpectal Civil Afr i e i I s
% 4h.722 shall be included, together Wlth Regulations applicable to turbine-powered 0 O Uy Fraid Seis T __II\Q— CENH w3
an explanation of the limiting factors.” =’ transport category airplanes of current de- Z & g EOsER ziE
{15 FR. 3543, June 8, 1860, g2 amended by  8lgn in lleu of the requirements contained in S e e T 3 ¥ ST E
Amdt. 4b-8, 23 F.R. 2591, Apr. 19, 1958; Amdt.. § 4b.743, see BSR-—422, SR-42%A, and SR~ HES T (e SRR 3 gy YAt =
4b-12, 27 F.R, 2995, Mar. 80, 1962] - ° .  422B, supra. v S i i FIST e iy SRR 3
§ 4b. 742 Operahng procedureg. e "" : © . ATRPLANE IDENTIFICATION DATA 5 ::" 1 ‘_.‘ A ey i ‘\ :r = 8 ; ; 2.;
(a) Normal. Information and in- §4h.750 Identification plate. HIHE ok LRI R 5 §
structions shall be ncluded regardingpe- 4 fireproof identification plate shall be T IR drsimi S s R
culiarities of starting and warming the  gecurely attached to the structure in an L e i Py T =
engines, taxiing, operation of wing flaps,  gecessible location where it will not likely R : SN agistdini P a ]
landing gear, automatic pilot, etc. be defaced during normal service. The i sl i th - ST e a8
(b} One engine inoperative, “The T€C-  jdentification plate shall not be placed In ' BRI R RS e ey o S e s Sy Hede ]
ommended procedure shall be described: 4 15cation where 1t might be expected to S - B : 5 i B
to be followed in the event of engine g destroyed or lost in the event of an ac- i e e IR S
failure, including minimum speeds, trim,  cident. The Identification plate shall At A S Sl SRh ] S e el iad S s IR R G e B &
operation of remaining engine(s) OPET-"  contain the identification data required AR e o ;;’%s.ﬁﬁ 3%@;" & ggﬁa Qa5 e gt E
ation of flaps, etc. by § 1.50 of this subchapter. j R T S e e e LT
(¢) Propeller feathering. The recom- [15 F. R, 2543, June 8, 1950, as amenied by i 2 : £ } R i pEssgpes H =
mended procedure shall be deseribed to Amdt: 4].)—1 16 PR 8’904 D'ec 15, 1960] : e 8313\" nD 43d SWY¥9 - INILINOD 831\'»‘ QINB{7 =x GiEES d
be followed in stopping the rotation of- ’ o T i {HE I Rl Rl 4—‘}:*‘%4:&%1}}&:{ i s T e e A e 5
propellers in flight. § 4b.751 Identification marks. P == T = —
(d) Restarting of Ilurbine engines The nationality and registration

The recommended procedures to be fol- marks shall be permanently sffixed in
lowed In restarting turbine englnes in accordance with §1.100 of this sub-
flight shall be described. These pro- chapter.

cedures shall include the effects of [15 F. R. 3543, June 8, 1950, as amended by
altitude, Amdt. 4b-1, 15 F. R, 8904, Dec. 15, 1950]
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