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morthinesy 3 7 ¢ 1 Lhis Part and shall have ne char-
acteriatin = Ty miCOrdiﬁW to the ff rdings of the Administrator, makes
the aj?planﬁ snalirweethy in order to hecome eligible for type and air-
worthinens omrdn Maontes, nroeided tnﬂtt

R N > 4 o rﬁqﬁirﬁments hecome inaoplicable to a
particular »ireplare vecause of increased knowledge of aeronautics or
of the deveiopmer: «f unforessen design features; the Administrator shall
accept designs s%ﬁaf to orovide an eguivalent standard of safety.

{h} toer reguiremerts with respect to airworthiness found
by bhe Admindsirsuor W provids an equivalent standard of safety shall
e ancephted i _deu of the regoirements set forth din this Part,

0420 Dais of effactivensss. Alrcraft certificated as a type on
or after WNovewher ¥, 1545, shall comply either with (1) the entire prov-
isions of Part Ol of the CAR in effect immediately prior to that date,
or (2} the entire provisions' prescribed herein except that aircraft
certificated under (1) may inccrporate provisions of (2) when the Admin-
istrator finds the standard of safety to be squivalent tp the particular
and all related items of the lattar,

Aircraft certificated as a type on or after Janudry 1, 1948, shall
comply with the provisions contalned hereln. If the prototybe is not
flown prior to January 1, 1948, and satisfactory evidence is presented
indicating that the design work of the type was well advanced prior %o
November 9, 1945, and the delay of completion of the ajrplane was due
to causes beyond the manufacturer's control, the Administrator may
certificate the airplane as a type under the provisions of Part OL which
‘were in effect prior to November 9, 19L5.

Unless otherwise specified, an amendment to this Part will apply
only %o airplanes for which application for a type certificate has been
received subsequent to the effective date of such amendment.

0L.,01 Airplane categories. In this 'Part airplanes are divided upon
the basis of thelr Intended operation into the following categories
for the purposes of certification:

Transport. Airplanes in this category must be multi-engine, are
limited to non-acrobatic operation and intended for, but not limited
to, schedvled pagsenger, cargo, or combined passenger and cargo carrylng
opsration.

Restricted., Airplanes in this category are intended to be oper-
ated Tor restricted purposes not logically encompassed by the transport
category. The raguirements of this category shall consist of all the
provisions for the uransport category which are not rendered inappli-
cable kv the anature of the special purnose involved, plus suitable
operaiing resirictions which the Administrator finds will provide a
lavel of aafety equivalent to that contemplated for the tranSport
categciy .
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04,02 adrweorthiness certificatas, Alrworihiness certificates
are classified as follows:

_ (al NC certificates. In order to become eligible for an
NG certificate, the airplane must be shown to comply with all of the
requirements contained in this Fart for at least one category, but
not the restricted purpose category,

(b} NR certificates. In order to become eligible for an
NE certificate, an airplane must be shown to comply with all of the
requirements of the restricted purpose category.

(¢c) HX certificates. An airplane will become &¢ligible for
an NX certificate when the applicant presents satisfactory evidence
that the airplane is to he flown for experimental purposes and the
Administrator finds it may, with appropriate restrictions, be oparated
for that purpose in a manner which does not endanger the gemeral publiec.
The applicant shall sutmit sufficient data such as photographs to iden-
tify the airplane satisfactorily and, upon inspection of the airplane,
any pertinent information found necessary by the Administrator to safe-
guard the general public.

An airplane manufactured in accordance with a type certificate
(See 8 04,03) and conforming with the type design will became eligible
for an airworthiness certificate when, upon inspection of the airplane,
the Administrator determines it so to conform and that the airplane
is in a condition for safe operation, For each nerly manufactured
airplane this determination shall inclule a flight check by the applicant.

04,03 Type certificates. A type certificate will be issued when -
the following regquirements are mets

04.031 Data required for NC and NR certification., The applicant
for a type certificate shall submit to the Administrator the following:
Such deseriptive data, test reports, and computations as are
necessary to demonstrate that the airplane complies with the airworthi-

ness req irements, The descriptive data shall be known as the type
design and shall consist of drawings and specifications disclosing the.
configuration of the alrplane and all design features covered in the
airworthiness requirements as well as sufficient information on di-
mensions, materials, and processes to define the strength of the struc-
-ture. The type design shall describe the airplane in sufficient detail
to permit the alrworthiness of svbsequent airplanes of the same type
to be determined by comparison with the tyre design,

04.032 Inspection and tests for NC and NR certification. The
authorized representatives of the Administrator shall have access to
the airplane and may witness or conduet such inspections and tests as
are necessary to insuvre compliarnce with the airworthiness requirements.

04,0320 Inspection. Inspections and tests shall inelude all those
found necessary by the Administrator to insure that the airplane conforms
with the following: -



http://specd.fi

- b~

(a) All materials and products are in accordance with the
specification given in the iype design,

(b) A1l parts of the airplane are constructed in accordance
with the drawings contained in the type design. -

(¢) 411 manufacturing processes, construction, and assembly
are such that the design strength and safety contemplated by the type
design will be realized in service.

04,0321 Flight tests. Upon satisfactory completion of all nec-
essary inspection and testing on the ground, and wpon receipt from the
applicant of a report of flight tests ceonducted by him, and satisfactory
proof of the conformity of the airplane with the type design, such
official flizht tests as the Administrator finds necessary to prove
compliance with this Part shall be conducted,

04,04 Changes. Changes shall be substantiated tc demonstirate
continued compliance of the airplane with the appronriate airwortriness
requirements in effect when the particvlar airplane was certificated as
a type unless the applicant chooses to show compliance with the currently
effective requirements subject to the appreval of the Administrator or
unless the Administrator finds it necessary to comply with current air-
worthiness requirements.

04,040 Minor changes, Minor changes to certificated airplanes
which obviously do not itpair the condition of the airplane for safe
operation shall be approved bty the authorized representatives of the
Administrator prior to the sutmittal to the Administrator ¢f any re-~
guired revised drawings.

04,041 Major changes. A major change is any change not cdvered
by minor changes as defined in § 04,040, Minor Changes.,

04,042 Service experiemce changes, ‘“hen the Admiristrator finds
that service experience indicates the need for design changes, the
applicant shall subtmit for the avproval of the Administrator engineering
data describing and substantiating the necessary changes., Upon anvroval
by the Admiristrator, these changes shall be considered as a part of
the type design, 2ud descriptive data covering these changes shall be
furnished by the avplicant to all aircraft owners ccncerned.

Q4s0420 In the case of airplanes apmroved as a type under the
terms of earlier airworthiness requirements, the Administrator may re-
quire that an airplane sulmitted for an original airwerthiness certi-
ficate comply with such portions of the currently effective airworthi-
ness requirements as may be necessary for safety.

Q4,07 Definitions,
04,070 General.
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04.0701 Sitzpdard atmosphere, The standard atmosphere shall be
bassd upon the following assumptions:

(a) The air is a dry perfact gas.

(b) The tamperature at sea level is 59°F,

(c} The pressure at sea level is 29,92 inches Hg.

(d) The temperature gradient from sea level to the altitude
at which the temperature becomes -67°F is -0 0035660F/Ft. and zero
thereabove.

(e) The dvaglty Qos at sea level under the above conditions
1s 0,002378 1bs, Sec.2/Ft.h,

04,0702 Hol-day condition. See § 04,4400,

04,0703 Adrplane configuration. This term refers to the position
of the various elements affecting the aerodynamic characteristics of
the airplane, such as landing gear, flaps, etc.

04.07F Veichts, Reference
Sections

Empty weight. The actual weight used as a basis ¥ 04,112

for determining operating weights.

Maximum weight, The maximum weight at which the 8§ 0,113

airplane may operate in accordance with the air-
worthiness requirements.

Minimum weight. The minimum weight at which com- § 04,114
nliance with the air.orthiness requirements is

demonstrated.

Design take-off weight., The maximum weight used 8 04.210

in the structural design of the alrplane for flight
conditions, special landing conditions with re-
duced descent velocity (8 04.241(b)), and taxiing
conditions. _ '
Design landing weight. The maximm weight used in § 04.240
the structursl design of the airplane for normal
landing conditions, ‘
Minimum design weight. The minimum weight con- B 04,210
ditien investigated in the structural flight load
conditicns not gregter than the minimum wedght spec-
ified in § 04.114, Minimm Weight.
Unit_weights for design purposes.
‘Gasoline 6 lbs, per U.S, gallon
lubricating Gil 7.5 1bs, per U.5, gallon
Crew and Passengers 170 1lbs, per perscn

04,072 FPower,

Cne horsspover. 33,000 ft. 1bs. per minute
Take-off powsr., The take~off ratlng of the engine estatlished
in accordarce with Part 13, "Aircraft Engine Airworthiness",
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Maximum continuous power. The maximum continuous rating of the
engine established in accordance with Part 13, "Aircraft Engine
Airworthiness."

04,073 Speeds.

Yy,

True airspeed of the airplane relative to
the undisturbed air

In the following symbols ha%ing subscripts, V

denotes
(a) "Equivalent" airspeed for structural design

: purposes equal to Vi \A66.= Ve \/Cf'

- (b) "True indicated" or "calibrated" airspeed
for performance;and operating purposes equal
to indicator reading corrected for position
and instrument errors.

Vs, stalling speed,'in the landing configuration

Vs, stalling speed in the configuration specified

- for particular conditions

Vme mninimum control speed

Ve design speed for flight load cenditions with
flaps in the landing position .

Vp, design maneuvering speed

Vi, design speed for 40 ft./sec. gust

V. design cruising speed

Va design dive speed

Vne never exceed speed

Maximum structural cruising speed

04,074 Struectural terms.,

gtructure.

would seriously endanger the safety of the airplane.

Reference
Sections

8 04,14
§ 04121

§ 04.1312
§ 04.2110

8 04.2110
§ 04.2110
8 04,2110
& 04,2110
g 04,6000
8 04.6002

Those portions of the airplane the failure of which
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Degign wing area, 5. The area enclosed by the wing outline
(including ailerons, and flaps in the retracted position, but ignoring
fillets and fairings) on a surface centaiming the wing chords. The
outline is assumed to extend through the nacelles and fuselage to the
plane of symmetry.

Aerodynamic coefficients, Cj, Cy, Cy» etc., used herein, are non-
dimensional coefficients for the forces and moments acting on an air-
foil, and correspond to those adopted by the U, S, National Advisory
Committee for Aercnautice,

C;, = airfoil lift coefficient

Cy = airfoil normal force coefficient (normal to wing
chord line)

CNA = éirplane normal force coefficient (based on lift

of complete airplane and design wing area)

pltching moment coefficient

=
It

‘Reference
Loads. Sections
Limit load, The maximum load anticipated in 8 04.200
service,
Ultimate load. The maximum load which a part 8 04,202
or structure must be capable of suvvorting.
Factor of safety. The factor by which the 8 04.201

Jimit leoad must be mltiplied to establish
the ultimate load.
Load factor or acceleraticon factor, n The ratio

of the force acting on_ a mass to the weight of the
mass, When the force in question represents the
net external load acting on the airplane in a given
direction, n represents the acceleration in that di-
rection in terms of the gravitational constant.
Limit lcad factor. The load factor corresponding

to limit load,
Ultimate load facter. The lead factor correspending
tc ultimate load.
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0li.1 FLIGHT REQUTREMENTS

0l 10 Gensrsal. :

04,100 Policy re proof of compliance, Compliance with the require-
men%s specified in # 04.1 governing functional characteristics shall be
demonstrated by suitable flight or other testa conducted upon an airplane

of the type, or by calculations based upon the test data referred to above, -

provided that the results so obtained are substantially equal in accuracy
to the results of direct testing. Compliance with each requirement must
be provided at the critical combination of airplane weight and center of
gravity position, within the range of either, for which certification is
desired for each practicably separeable operating condition to which the
requirement is applicable, Such compliance must be demonstrated by
systematic investigation of all probable weight and center of gravity
combinstions or must be reasonably inferable from such as are investigated.

04,101 The applicant shall provide a person holding an appropriate
pilot certificate to make the flight tesis, but a designated representa-
tive of the Administrator may pilot the airplane in so far as that may
be necessary for the determination of compliance with the airworthineas
requirements.

04,102 Official type tests will be discontinued until corrective
measures have been taken by the applicant when either:

(1) The aspplicant's test pilot is unable or unwilling to
conduct any of the required flight tests; or,

{(2) Items of non-compliance with requirements are found
vhich may render additional test data meaningless or are of such nature
a8 to make further testing unduly hazardous.

%1;.10} Adequate provisions shall be made for emergency egress and
use of parachutes by members of the crew during the flight tests.

0L4.10k The applicant shall sulmit to the representative of the
AdninTetrator a report covering all computations and tests required in
connection with calibration of instruments used for test purposes and
eorrection of test results to standard atmospheric conditions. The
representative of the Administrator will conduct any flight tests which
appear to him %o be necessary in order to check the calibration
correction report. :

Ok.11 W and balance, There shall be established, as a part of
ths type in on, ranges of weight and center of gravity within which
the airplane may be safely operated.

04.110 Use of ballast, Removable ballast may be used to ensble
girplanes %o comply With the flight requirements in accordance with the
following provisions:

1
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04.1100 The place or placea for carrying ballast shall be properly
designed, installed, and plainly marked as specified in 8 04.6120.

04,1301 The airpiane operating manual shall include instructions
regarding the proper disposition of the removable ballast under all
loading conditions for which such ballast is neceasary, as specified in
8 0L,.620,

0L4.112 Empty weight. The empty weight and-corresponding center of
gravity location shall include all fixed ballast, the unusable fuel
supply (see 8 0L,L221), undrainable oil, full engine coolant, and hydraulic
fluid. The weight and location of items of equipment installed in the
airplane when weighed shall be noted in the operating manual,

Oh4,113 Maximum weight, The maximum landing and take-off weights
shall not exceed any of the following:

(&) the weights selected by the applicant,

(b) the design weights for which the structure has been proven,

(¢) the maximm weights at which complisnce with all of the
applicable requirements specified is demonstrated.

The maximum take—off weight and the maximm landing weight may
be made variable with altitude,

0Oh.11h Minimum weight. The minimum weight shall not bs lesa than
any of the following:

(a) the minimum weight selected by the applicant,
(b) the minimum design weight for which the structure has
. been proven,

(¢) the minimum weight at which compliance with &1l the
applicable requirements herein specified is demonstrated.

04115 Ceater of gravit sition. The fore snd aft extremes of
center of gravivy posﬁion sﬂﬁ’ notv excaed any of the following:
(a) the extremes aslected by the applicant,
(b) the extremes for which the structure has been proven,
. {(e¢) the extremes at which compliance with all applicable
flight requirementa is demonstrated.

Q4.12 Performance, The following items of performance shall be
determined and the airplane shall comply with the corresponding require-
ments in the standard atmosphere and still air. The wing flap positions
denoted respsctively as the take-off, enroute, approach, and landing posi-
tions shall be selected by the applicant end may be made variable with
weizht and altitunde (see #.04.353).
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04,120 Hinlwms reguiremsnhs for cartification., An airplane may be
certificatod upon hsving estanlisnhsds

{8) & weulmum talke-off waignl 2% sea level (see # 04.113),
(b‘s & maximom lsnding weight st sea level (see 8 OL4.113),
c1tn (¢) complisnce with the climb requirement of § 04.1231 (b),
b,
(d) take-off daba abl meximum sea level take-off weight, and
landing data at maximm sea lsvel. landiug weight, in accordance with
8 Oh.122, Teke-Dff and B Oh,12k, Lax‘dimg. .
() compliance with the requirsments of all other applicable
parts of the regulations.

_0_1;.121 Definition of stalling spesds.

(a) Vs, denotes the true indicated stalling speed, or the
minimun steady (R@t gpeod a% which the airplane ia controllable, in
miles per hour, with:

(1) engines idling, throttles closed (or not more than
gufficient power for zerc thrust set at & speed not greater than 110%
of the stalling spesd),

(2) propellers in position normally used for take-off,

(3) 1landing gesr extemded,

{4) wing flaps in the landing position,

cowl flaps clesed,

(6) center of gravity in the mort unfavorable position
within the allowable landing rauge,

{7) the weight of the airplane equal to the weight in

cennection with which Vg, 4# being used as & factor to determine a roqu:lred

performance. _

(b) Vg, denotes the true indicated stalling speed, or the
winimm steady flight speed at which the &.u-plane is controllable, in
miles per bour, withs

(1) all engines idling, throttles closed (or not more
than sufficient power for serc thrust sst at a speed mot greater than
110% of the stallirg spoed),

(2) propallers in position normally used for take-off,
the airplene in all other respects (flaps, landing gear, etc.,) in the
particular condition existing in the particular test in connection with
which Vsy is being used,

(3) the uight of the airplans equal to the weight in
oonnection with which Vay is being used as & factor to determine a "'

roquired perforrance.

‘¥hese speeds shall be determined by flight tests using the pro-
ocodure outlined *» & O4.134(2) aad (b).
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04,122 Take~Off. The following take-off data shall be determined:

{a) at all weights and altitudes desired by the applicant,

(b) with a constant take-off flap position for a particular
weight and altitude,

{c) with the operating engines not exceeding their approved
limitations at the particular sltitude.

These data, when corrected, shall assume a level take-off
surface, All take-off data shall be determined on a mmooth, dry, hard
surfaced runway and in such & manner that reproduction of such data does
not require exceptional skill or alertness on the part of the pilot.

(a) The critical engine failure speed, Vi, is a true indicated
airspeed, chosen by the applicant, which shall not be less than the mini-
mum speed at which the controllabllity is davcnstrated during take~off
run to be adequate to permit proceeding safely with the take-off, using
normal piloting skill, whem the critical engine is suddenly made inopera~
tive, If V1 is equal toor greater tham V2 below, no demonstration during
take-off is required. )

(t) The minimum take-off climb speed, Vo, is a true indicated,
airspeed chosen by the applicant which shall permit the rate of climb
required in 8 04.1231(a), Climb, but which shall not be less than:

(1) 1.20 Vs, for two-engine airplanes, :

(2) 1.15 Vg for airplanes having more then two engines,

(3) 1.10 times the minimum control speed, Vy., established
under 8 OL.1312, Minimum Control Speed.

04.1221 Acceleorate-stop distance. The distance required to acceler-
ate the alrplane maﬁ'mm to the speed, V;, and, assuming an
engine to fail at this point, to stop.

_ Means other than wheel brakes may be used in determining this
distance providing that exceptional skill is not required to control the
airplane, that the manner of their employment is such that consistent
results could be expected under normal service, snd that they are regarded
as reliable,

04.1222 Take-off path.

(a) The distance required to accelerate the airplane to the
speed, V5, maldng the critical engine lnoperative at the speed, V.

(b) The horizontal distance traversed and the height attained
by the airplane in the time required to retract the landing gear when
operating at the spesd, Vp, with:
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y {1} the epivicel eugius 3 upan L.ofe, Abs propeller
windmiilieg with the propeiisy conircl in Rt o eormdlly vesd
during bake-off,

{2) the landimg gasy &<

T PE)
AR o

{6} The horizontal disbance treverss: wi’ the height attained
y 2 alrplane in the time olzpsad from the on? % zlement (b) wnbil
tha rotation of the 1inoperative propsller his bhesn stoppad whens

(3} the opemabiin of ehoppipg 400 ooaseller 28 intblsted
Gder than the lasbanh the alrslane hes atlsl 28 2 tobel helght of

grove the take—-off swrface,
{2) %he airplene qmed ie asqual to 7,
{3) tha landine zoar i3 retrechad,

(L) the inoperative propeiler is windmilling with the
wrtpiler eontrel in @ position normally used during take-off.

{d} The horisontal distanns traversed anu the height attained

v B airplano in the time elapsed fyom the end of e¢lememt (¢) until
on the use of take-of” power is reachsd, vwhile operating at
weed, Vo, with:

{1) <ths fumopsralbive propellier sucpiead,
(?) the lending gesr retracted.

{a} The slope of the INigrt path HKlilvwd by the sirplane in
seigaration of element (d), bud drawing nov sore than maximoum con-
% powsr on the opereting engina(a).

'ia"f £V mg Glm
&‘“ﬁiﬁ" &g

Coapliance shall be showa with the following

i, ‘};?30 All engines cparating.

{2} The sieady rate of ciimd at 5,00(”} fest shall not be less
s duet per winute than 8 Vg with:

(1) landing gesr fully retracted,

(2) wing flaps in the most favorstle position, '

{3) cowl flape in the position which provides adequate
sealing in the hot-dey comdition,

{Lh) cemter of gravity in the most unfavorable position,

(S5) all engines oparating at not more than maximum
nonhinuons power,

(6) meximwm take-off mighfu

%“he stesdy rete of climb shell also be deiermined at any altitude
a% wiich the airplane may be expected %o operate st any weight within the
reage of welghts to be specified in the airworthiness certificate.
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(b) Flaps in landin sition, = The steady rate of climb in
feet per minute shall be at least 0.07 Vg 2at any altitude within the
range for which landing woight is to be specified irn the certificate,
withs

(1) landing gear extended,
(2) wing flaps in the landing position, (see § OL.12
and B 04.3593),

to a landing,

(3) coml flaps in the position normally used in an approach

(L) center of gravity in the most unfavorable position
permitied for landing,

(5) 811 engines operating at the take-off power svailable
at such altituds,

{6) the weight equal to maximum landing weight for that
altitude.

04.1231 One-engine inoperative.

(a) 2 in teke-off position, - The steady rate of climb in
' feet per minute shall be at least 0,035 V4 at. sy altitude within the
range for which take-cff weight is to be -%eciﬁad. in the certificate, with:

(1) the lending goar retracted,

(2) wing fleps in the take-off position, (see 8 04,12 and
D Oh0353))

(3) cowl flaps in the position normally used during take-off,

(4) center of gravity in the most unfaworable position
permitted for take-off,

(5) the critical engine inoperative, its propeller wind-
milling with the propeller eentrcl in a position normally used during
take-off,

(6) all other engines operating at the take-off power
available at such altitude,

(7) the speed equsl to the minimum take-off climb speed,
Vo, used in 8 0l4.122, Take-Off,

(8) the weight equal to maximum take-off weight for that
altitude. ‘

With the landing gear sxtended and all other conditicns as
described in the foregeing, the rate of climb shall be at least 50'/min,

{(b) Flaps in enroute position. - The steady rate of climb in
feot per minute ai any altitude at which the airplane may be expected to
‘operate, at any welght within the renge of weights to be specified in the
airworthiness certificate, shall be determined andi shall, at a standard
altitude of 5,000 feet and at the maximum take-off weight be at lesst
0.02 Vg 2 for airplanes with a maximum take-off weight of L0,000 1bs, or
less, 0.0 Vg 2 for sirplanes with & maxiwum take-off weight of €0,000 lbs.
or more, with a linear variation bstween 40,000 1bs. and 60,000 1lbs., with:
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(1) the landing gesr rstracted,

{2) wing flaps in the most favoﬂable position,

(3) cowl flaps or other means of controlling the engine
gool ing elr supply in the position which provides adequate cooling in
the hﬁ%&y sondition,

fl} cemter of gravity im the moet uwnfavorable position,

.ﬁf,f} the critical engine Inoperstive, its propeller
#boyi oty

{8) al) remaining ecyines operating at the maximum
sgrphidironT power available st the altitade,

2} Flaps In gporoach pogiticwn. - Tl steady rate of climb in
feat per m:‘mute shell not be less than O.0h vﬂo at any altitude within
4h> rangs for which 1and,:i,ng weight is to he specified in the certificate,
W;kfaﬂa. .

1) the lavdiag gesry veirenhed,

{2} wing Zlsps set in positlon sush thal Y‘Fsl does not
g 0G T

(3) ecowl fizps in the position normelly wsed during an
sprmessk o & Ysmding,

{4} center of gravity in the most unfavorable position

rarpitted Yoo ”‘mm“wu

{5}  tha vribiecsl engine inoperative, iis propeller siopped,

{6) all remsining engires operating st tha take-off power
#aa e 8 such albitude;

{7) the mﬁ,g}m equal to the ssximm landiag welighd for

Oh, 1232 mmen@p incperative. For airplanes with four or more
enﬁ.neag the steady rate of ¢limb at any aititude at which the airplane
may bs expected to operate and at any weight within the range of weights
t be spatifisd In the operating menual, shall be determined with:

{a) the landing gear retracied,

(b) wing flaps in the most favorable position,

72y  oowl. flaps or other means of controlling the engine cooling
8:r supply im he position which 11:!.11 provide adeguate cneling in the hot—
dew soendition,

(d) ecenter of gravity in the most unfavorable position,

(e) the two critical engines on one side of the airplane
inopyrative #ad thelr propellers stopped,

(£) all remaining engines opersting st the waximum continuous
ey wwadlehs o &% that altitude.

k.32 Famding, The horisontsl distance requirad to land and to
come G6 A compimte s‘oop {to a speed of approximstely 3 mph for sesplanes
cr Timnt planma} from a point at a height of SO feet above the landing
guefons shall bs determined for such ranpe of weighte and altitndes &s
the gppiicant may desire. TIn making this determination: :
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(a) Immediately prior to reaching the 50-foot altitude a
steady gliding epproach shall have been maintained, with a. true indicated
airspeed of at least 1.3 Vg_..

{(b) The nose of ghe airplane shall not be depressed, ner the
forward thrust increased by applicetion of power after reaching the
60-foot altitude. At all times du-~ing and immediately prior to the
landing, the flaps shall be in the _anding position, except that after
the airplane is on the landing surface and the true indicated sirspeed ,
has been reduced to not more than 0.9 V,o the flap position may be changed.

(c) The landing shall be made in such manner that there is mo
excessive vertical acceleration, no tendency to bounce, nose cver, ground
loop, porpoise or water loop, and in’ such manner that its reproduction
gaall not require any exceptionsl degree of skill on the part ¢ the
pilot, or exceptionally favorable conditions.

OL,1240 Landplancs. The landing distance as defined above shall be
determined on a dry hard surfaced runway and:

. {a) The operating pressures on the braking system shall not
be in excess of those approved by the manufacturer of the brakes.

{b) The brakes shall not be used in such manner as to produce
excessive wear of brakes or tires.

{c) Means other than wheel brakes may be used in determining
the landing distance providing that excepticnal skill is not regquired
to control the airplans, that the manner of their employment is such
that consistent results could be expected under normal service, and that
they are regarded as reliable,

04.124]1 Seaplanes or float planes, The landing distance as,”definod
above shall be aﬁmm on mEEE water. = " |

Ols, 1242 Skiplanes, The landing distance as defined above shall be .
determined on smooth, dry snow.

OL.13 Flight characteristica. The airpla.ne shall meet the followl.ng
requirements at all normally expected operating altitudes under all
eritical loeding conditions within the range of center of gravity sppro-
priate thereto and, except as otherwise specified, at the maximum weight
for which certification is sought, and there shall be no flight or
operating characteristic which makes the airplane unairworthy.

04,131 Controllability, The alrplane shall be safely controllable
and maneuverable during take-off, climb, level flight, dive, and landing,
and it shall be possible to maker a mooth transition from one flight con-
dition %o another, including turns and slips, without requiring an
exceptional degree of skill, slertness, or stremgth on the part of the
pilot and without danger of exceeding the limit load factor under all
conditions of operation probable for the type, including those conditions
normally encountered in the event of sudden failure of any engine. The
airplane shall be demonstrated to comply with the following:




- 16 -

05.1310 Longitudinal control.

04.13100 When & tail wheel landing gear 'is used it .shall be peasible
a:ring take-off grovnd run, to maintain any sttitude up bto thrust iine
level &t 30f% Vg, vhen running on a concrete mmway.

Ok.13201 It shall be possible at all speeds between Lokt Vgy 80
"'_-:31. (9 pitch the nose downward so that the ate ¢f inereacs ia sicupre’ ia
satisfactory for prompt acceleration to e speed equal to 1.k Vg wikh.

%ag the alrplane trimmed ab 1.k Vg with landing gese.satended,
b} the wing flaps in a retracted and extended position,
{e) power off and maximm continuvous power on all engines.

04.13102 During each of the contrallability demonstrations outlined
beluw, i% snall not requirs & change in the trim control or the cxeriion
of auxwe control force than can be reedily epplled with ome bend lor &
short neried. Fach manguver shall be performed vitsh the landing gear
axtendad.

(a) (1) With power off, flaps retracted, and the airplans
trimmed =% L.l Vg, the flaps arc tc be extended as ropidly =8 vossitla
while maintaining the airspeed &t an adeguste wmargiu of sprividsately u0F
above the stalling speed, :

(2) Repeat {8){1l) ewcept start with flaps evbendad ani
the airplense trimmed ab 1.b Ve,, then retract the flaps as rwxidly ac
poesible. .

{3) Repeat (2)(1l) except nring maxirw sonliyvons powrs.

{4) Repeat (8)(2) excspt using maximum combinuous power.

(b) (1) With power off, the flaps retracted, and the airplane
trimmed a% 1.4 Vs,» apply take-off power quickly while maintaining the
same airspesd.

(2) Repeat (b)}(1l) except with the flaps extended,

(c} With powsr off; fleps extended, and the sirplanz trirzmed
at 1.4 Vg, obtain and maintain airspeeds withi: the rangs of 1.1 Ve to
1,7 Vsy or to the flap placard speed, whichever iz grester.

04.33103 It shzll be possible without the use of sxceptionsl niisting
skill %o ‘prevent loss of altitude whem flap retraction from any pesition is
initisted during steady horisontal flight ab l.1 Vg ‘with simultanecus
application of not more than zmaximum continuous power.

0i1.1311 Latersl and directionsl corirol.
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04,13110 It shall be possible to sxecute 20° banked turns with or
_ against the Ilnoperative engine from steady climb at a speed equal to
1oh Val’ 'ith:

(a) the critical engine inoperative and its propeller in
the minimum drag condition,
' (b) maximm continucus powsr on the opersting ergines,
{c) most unfavorshle ceuter of gravity, -
(d) landing gear retracted and extended, |
(e) wing flaps in the most favorable climb position,
(£) maximum take-off welight,

04.13111 In the configuration outlined in 8 04.13110 above, it shall
be possible, while holding the wings level laterally, to execute sudden
changes in heading in either direction without dangerous characteristics
being encowntered. This shall be desonstrated at a speed equal to l.k Vg,
at landing weight, spproach flapa, one sngine inoperative, gear retracted,
and power for level flight at l.h Vey, up %o heading changes of 15°, except
that the heading change at which the rudder pedal force is 180 pounds need
not be excesded,

© 04.13112 Airplenes with four or more engines installed shall comply
with ¥ OL.15110 and # Ol.13111 with the two critical engines inoperative,
at an ajrplane welght at which the rate of climb is equal to at least
+0l Vg,"at an altitude of 5,000 feet with the landing gear retracted and
the wing flaps ic the aost favorable positicn.

04,1312 Miniwwm contwol spesd. (Vme) The minimum spesd after
recovery at which the alrplaie can be maintained in straight flight with
sero yaw (or, &% the option of the applicant, with a bank not in excess
of 5°) after sny one engine is suddenly made incperative during steady.
flight st that speed, shall be determined snd shall not exceed 1.2 Vgy
with: .

sa) Take-of f or masiaum available power in all engines,
b} rearmost center of gravity,

%e) flaps in take-off poaition,

d) landing gear retracted.

- In demonstrating this minimum speed, the rudder force required
to maintain it shall not exceed 180 pounds, nor shall 1% be neceassary to
throttle the remaining engines, During recovery the airplane shall not
assume any dangerous atiitude, nor shall it require exceptional skdll,
strength, or alertness on the part of the pilot to prevent a change of
heading in excess of 20° before recovery is complete.

0L,132 Trim. The means used for trimsing the ajirplane shall be such
that alter being trimmed snd without further pressure upon or movement of
either the primary control or its corresponding trim cortrol by the pilot
or the sutomatic pilot, the airplane will mzintain:
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(a) Lateral and directional trim wnder all conditions of
operation consistent with the intended use of the airplane inciuding
operation at any speed from 1.4 Vay to at least 90% of high spesd and
operation in which there is greatest lateral variation in the distribution
.of the useful load.

(v) Longitudinal trim under the following conditions:

(1) during & ¢limb with maximum continuous power at a
speed not in excess of 1.4 Vs with the landing gear retracted and the
wing flaps both retracted and in the take-off position.

(2) during a glide with power off at a speed not in excess
of 1.4 Vays with the landing gear extended and the wing flaps both
retracted and extended wunder the forward center of gravity position
approved for landing with the maximum landing weight and under the most
forward center of gravity position approved for landing, regardless of
weight, ‘ |

_ (3) during level flight at any speed from 1.4 Vg, to 90%
of the high speed with the landjing gear both retracted and extended and
wing flaps retracted.

(e} Longitudinal and directional frim at a speed equal to
1.4 Vs, during climbing flight with the critical engine inoperative, with:

(1) the other engine(s) at maximum continuous power,
(2) the landing gear retracted,
~ (3) wing flaps retracted,

. (d) Rectilinear flight at the climb speed, configuration, and
power ussd in establishing the rates of c¢limb in & 04,1232, the most
wfavorable center of gravity position, and the weigh;. at which the two-
engine inoperative climb is equal to at least ,0l v,l at an altitude of
5,000 feet.,

04,133 Stability. The airplane shall be longitudinally, directionally,
and m:r—tﬁme_'{n accordance with the following subsections., Suitable
stability and control "feel® (static stability) may be required in other
conditions normally encountered in service if flight tests show such
stability to be necessary for safe operation.

,0&.1%21 Static longitudinal stability. In the configurstions out~
lined in 13310 ﬁ, and with the airplane trimmed as indicated,
the characteristics of the elevator control forces and friction shall be
as. described below.

‘ (a) A pull shall be regquired to obtain and maintain speeds
below the specified trim speed and & push to obtain and maintain speeds
above the gpecified trim speed, This shall be so at any speed which can
be cbtained without excessive control force except that such speeds need
not be greater than the appropriate maximum permissible speed or less than
the minimum speed in steady unstalled flight.
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7 (b} " The airspeed shall return to within 10% of the original
trim speed when the control force is slowly released from any speed
within the limits defined in (a) above.

0L,13310 Specific conditions. In conditions (&), (b) and (c)
below, within the speeds specified, the stable slope of stick force curve .
versus speed shall be such that any substantial change in speed is clearly
perceptible to the pilot through a resulting cnange in stick force.

(a) Landing, The stick force curve shall have a stable slope
and the stick force sﬁall not exceed 80 pounds at any speed between
1.1 Vgi am 1.8 Val 'itht

(1) wing flaps in the landing position,

(2) the landing gear extended, '

(3) maximumn sea level landing weight,

(L) throttles closed on all engines,

(5) the airplane trimmed at 1.4 Vsy with throttles closed.

(b) Approach. . The stick force curve shall have a stable slope
at all speeds begween 1.1 Vg and 1.8 Vesy withs: ‘

' (1) wing flaps in sea level approach position,
(2) landing gear retracted, ,
(3) maximum sea level lsnding weight,
(L) the airplane trimmed at 1.k Vg, and with power
sufficient to majintain level flight at this speed.

(¢) Climb. The stick force curve shall have a stable slope at
all aspeeds between 1.2 Ve and 1.6 Vs withs

(1) wing flaps retracted,

(2) landing gear retracted,

(3) maximum sea level takeioff welght,
(L) 75%.0of maximum continuous power,
(5) the airplare trimmed at l.h Vg,.

(d) cmismgo

(1) Between 1.3 Vs, and the maximum permissible speed, the
stick force curve shall have a stable slope at all speeds obtainable with
a stick force not in excess of 50 pounds, with:

{a) landing gear retracted,

(b) wing flaps retracted,

{(¢) =maximum sea level take-off weight,

(d) 75% of maximum continuous power,

(e) the airplane trimmed for level flight with 75%
of the maximum continuous power. ,
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(2) Same as (1) above except that the landing gear shsll
be extended and the level flight trim speed need not ts exceeded.

04.1332 Dynamic longiiudinal stability. Any short period oscillation
accurring between atalling speed and maximm perpissible speed shall be
heavily damped with the primary controls in (1) .free, and (2} in a fixed
~ posivion.

0h,1333 Directional and lsteral stability,

{a) The static directional stability, as shown by the tendency
to racover from a skid with rudder free, shall be positive with all landing
gear and flap positions and symmetrical power conditions, at all speeds
from 1.2 Vg, up to the maximm permissible speed.

&) The static latersl stability, as shown by the tendsncy to
rais; the low wing in a sideslip, shall be positive within the same limits,

(¢) 1In straight steady sideslips (unaccelerated forward slips),
the aileron and rudder control wovements and forces shall be substantislly
proportional to the angle of -sideslip and the factor of proportiocnality
gshall lie between satisfsctory limits up to sideslip angles considered
appropriate %o the operation of the type. At greater sngles up Lo thst at
which the full rudder control is employed or a2 rudder pedal Iorce of 130
pourkis is obtained, the rudder pedal forces shall not reverse =2nd, increased
rudder deflection shall produce increased angles of sideslip.

Sufficient bank rhall accompany sideslipping to indicrte
adequately any departure from stsady unyawed flight unless a yaw indicator
is provided.

(d) Any short period oscilla%ion occurring between stalling
speed and maximum permissible speed shall be heavily damped with the
primary controls in (1) free, and (2) in a fixed position.

0k.13h Stalling. Stalls shall be demonstrated under two conditions;

(a) with power off,

(b) with that power necessary ‘o maintain level flight
at 8 speed of 1.6 V., with flaps in approach position, landing gear
retracted, maximum ding weight., -

In either condition it shall be possible, with flaps and landing
. gear in any position, center of gravity in the most unfavorable position
for recovery and with appropriate airplane weights and the airplane in
straight flight and in turns up to 30° bank, to preduce and to correct
roll and yaw by unreversed use of the aileron and rudder controls Iin the
maneuver described below up to the time when the airplane pitches. 1In
straight flight stalls the average amount of roll occurring between the
initiation of the pitching movement and the completion of the recovery
shall not exceed 200. The roll following the stall during turning flight
must not be so violent or extreme as to make it difficult, with normal
piloting skill, to mske a prompt recovery and regain control of the

airplm-
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Clear and distinctive 2%all wearning shall be apparent to the
pilot at a speed at least 5% above the stalling speed, with flaps and
landing gear in any position, beth in straight and turning flight. The
warning may be furnished either through the inherent serodynamic
qualities of the airplane, by a suitable instrument, or in any equivalent
fashion which will give clearly distinguishable indications under all
conditions of flight that are to be expected in airline operations.

In donstvatﬁng theoze qualities, the order of events shall be:

{(a) With trim conirols adjusted for straight flight at a
gpeed of i.L ‘731 reduce speed by means of the elevator control until the
speed iz steady at slightly above stalling speed; then,

(b) Puil slevator conirol back at a rate such that She airplane
speed reduction does not exceed one mile per hour per.second until a stall
is produced as evidenced by an uncontrollable downward pitching motion of
the airplane, or mmtii the control reaches the stop. Normal use of the
elevator control for recovery may be made after such pitching motion is
unnistakably devaloped.

04.1340 Stall test onemengj.né inoperative. The airplane ghﬂl be
safely recoverable without applying power to the inoperative engine when
stalled with:

{a) the critical engine inoperative,

{(b) flaps and landing gear retracted,

(¢) the remaining engines operating at up to 75% of maximum
continuous power, excepi thai the power need not be greater than that at
which the use of maximm control travel does not hold the wings laterally -
level. The operating enginee may be throttled back during the recovery
from the stall.

Ob.1l4 Oround end water characteristics., A1l airplanes shall comply
with the following requirements, '

OL.14)l lLongitudinsl stability and control. There shall be no
uncontrollable tendency tor landplanes to nose over in any operating
condition reasonably expected for the type or when rebound occurs during
landing or take-off, Wheel brakes shall cperate smoothly and shall
exhibit no undue tendency to induce noasing over.

Sesplaneeg shell exhibit no uncontrollable porpoising at any
speed at which the airplane is normally operated on the water.

0h.1li2 Directional stability and control.

‘ (a)}) There shall be mo umcontrollable or dangerbus looping
tendency in 900 cross winds np o 0,2 Va, at any necessary speed upon
the ground or water.
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(d) A1l landplanes shall be demonstrated to be satisfactorily
sontrollable with no exceptional degree of skill or alertness on the
part of the pllot in power-off landings, at normal landing speed, during
wh:ich brakes or engine power are not used %0 maintein & straight path,

{c¢) Means shall be provided for adeguate directionsl control
during taxiing,

9_&% Shock abso%ion. Tha shock absorbing mechanism shall not

preduce ge e structurs when lhe airplans is taxied on the

roughert pround which it is remconsble to expect the alrplane to encounter
in norwsl opsration.

g%;._% ray characteristics. FPor seaplanes, spray during taxiing,
take-oi'f, or ing shall at no time dangerously obscure the vision of
the piliots nor produce damage to the propeller or other parts of the
alxplans,

Ok.1k5 Critical cross wind, There shall be established & critical
cross component of wind velpcity st which it has been demonstrated to be
safe %o take-off or land.

.15 Flutter and vibration, All parts of the airplane shall bs
demongirate” to De free from flutter and excessive vibration under all
speed snd power conditions appropriate to the operation of the alrplane
up to at least the minimum vaiue permitted for Vg in 8 OL4.2110. There
shall szlso be no buffeting condition in any normal flight condition
severe enough to interfere with the satisfactory control of the airplane,
or. to cxmge excessive fatigue to the crew or structural damage. However,
buffeting as stall warning is considered desirable, and discouragement
of this type of buffeting is not intended. '




0lL.2 STRENGTH REQUIREMENTS

04,20 Gereral,

04,200 Loapds. Strength requirements are specified in terms of
limit and ultimete loads. Limit loads are the maximum loeds anticipated
in service. Ultimate loads are equal to the limit loads multiplied by
the factor of zafety. When not otherwise described, loads specified are
limit loeds. Unless otherwise provided, the specified air, ground, and
waler loads shall be placed in equilibrium with inertis forces, consid-
ering all iteme of mass in the airpleme. All such loads shall be die~
trivuted in s manner closely approximating or conservatively represent-
ing actual conditions. If deflections under load would significently
chenge the distribution of external or intermal loads, such redistri-
bution sball be taken into account.

04,201 Xector of safety. The factor of safety shall be 1,5 unless
otheraise specified,

i 04,202 Sirength and deformetions. The structure shall he capable

of suprzorting limit loade without suffering detrimental permanent defor-
mationz, Al all loads up to limit loads the deformation shall be such
85 not to interfere with safe operation of the airplane. The structure
shall be capable of supporting ultimate loads without failure for at
leact 3 asconds,

 Proof of gtructure. Proof of compliance of the structure
“ith bie strongih end deformation requirements of § 04.202 shall be made
Sz 2l eriiico) loading conditions, Proof of complismce by means of
wtyactural snnlysis will be accepted only when the structure conforms
wiih Lypes for which experience has shown such methods to be rellable.
In all other cases substantiating tests are required. In all cases cer-
tain portions of the structure must be tested as specified in § 04.3,

04,21 Fiight loads.

04,210 Gemeral. TFlight load requirements shall be complied with
at critical altitudes within the range for which certification is desired,
and =b 81l welghts between the minipmm dasign weight and design take-off
weighl wvith any practiceble distribution of disposable load within pre-
??i‘bgi ocipgr?.ting limitations stated in the airplane cperating mapual.
” L ( B

24,2101 Definition of flight loed factor. The flight load factors
smscified rapresent the acceleration (in terms of the gravitational con-
gtant; normel to the assumed longitudinal sxis of the alirplane equal in
regnitvde and opposite in direction to the alrplane inertia loed factor
at the cenler of gravity. .
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04,211 Symmetricel flisht conditivua (fisps retracted), The
strength requiremsnts shall be met at gll combinations of airspeed and
load factor on and within the bovnderies of the V-n diagrams of Figures
04-1 and 04~2 which represent the emvelopos oF the flight leading con-
ditions specified by the maneuvering and guat criteria of 8 04,2111,

§ 04,2112, and § 04,212, These disgrems wiil also e used in determining
the airplane structural operating limlteiione as specified in 8 04,6,

04,2110 Des airspeeds, The dssign eirepeeds shall be chosen by
the deﬁ&r except t they shall not be iess than the following values:

Vs (design flep speed)
= 1,4 Vg, or 1.8 Vg, whichever is greater, where

Va3 = etalling speed, fiaps retracted at design
landing welght '

VSO = ptalling speed, flups in landing position,
design landing welght '

(See % 04,212 for provision concerning auntomatic
flap vperation)

Vp (design mensuvering speed)

=Vg vV where n = linit wmeavering load factor used in
design {see 8 04,2111) :

Vgy = staliiug speed with flaps retracted at
' degign take-off welght

¥y, (design speed for 40 £t. pes sec. %st)
'ﬂ:: Bpeo% at h:hichitha egective . per sec. %nst line
ersects the positive curve on the gust V-n en~
velope (see 8 04.2112 and Highre 04-2)

Vo (demign eruising speed)

Ve shall not be less than ¥, plug 50 except that it need

not exreed the speeds at altitulde corresponding to & Mach
mmber of 0,52 or the high speed of the airplane in level
£light at meximom contimove power for the correspording

altitude. However, in no case shall Ve be less than

1.3 Vg with flape retracted at design take-off welght,
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Vo (desien dive specd)

Tq saall be 1.25 times the velus selectsd fox ¥, or the
selact@d Ve zlns 70 mph, whichever is greater; ﬁo'rfaver Ya
need not exceed the speed corresponding %o a Mach mumber
of 0.65, In any event, Vy need not exceed the terminal
velocity in a dive at 300 to the horizontal. At all speeds
in excess of those corresponding to & Mach mumber of 0.65,
compressibility effects ghall be taken into account.

_ 04,2111 Maneuvering envelope. The alrplane shall be sssumad to be
a:baected to symmetrical maneuvers resulting in the following limit load
factors except where limited by meximm (static) 1ift coefficients:

{a) The positive meneuvering load factor, n, &t all speeds up
to V4. The valne of n shall be selected by the designer sxcept that it
ghall not be lsss then 2.5.

(b) The negative msneuvering load factor shall have a minimum
value of -1.0 at all speeds up to Ve; and factors varyirg linaar'ly with
speed from the specified valus at V. to 0.0 at V3.

- Lower values of maneuvering load factor mey be employed only if it
be proven that the alrplene embodies features of design which m it in-
possible to exceed such values in flight.

04.2112 Gust envelope, The airplane shall be assumed to encounter
syemetrical vertical gustes as specified below while in level ﬂight. Tha
resulting loads ehall be considered limit loads., .

(a) Positive (up) end negative (down) guste of 40 fps nominal

: 1ntensity at the speed, Wy, where the 40 fps gust line Ilntersecte the
positive Cngax curve. If this gust intensity produces load factors greater
than those obtained in condition (b) following, it mey be modified at alfi-
tudee above 20,000 ft. in such a manner as to produecs a load factor not
less than that obtained in condition (b). .

(bg Positive and negative gusts of 30 fpes at V.

{¢) Positive and negative 15 fps guste at V3, Oust load fac-
tors shall be assumed to vary linearly between the specified comditions
as shown on the gust envelope of Figure 04-2. .

04.21120 Gust losd factors. In applying the gust requirements, the
gast Toad factors sball be computed by the following romula

n-l-l» EOVa
575 (W/3)

where K= 1 (SY‘/ (for W/S <16 psf)

\

= 1,33 - 2,67 (for W/S > 16 psf) -
W/S) 3/4 /

U = nominal gust velocity, £1. per second.
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(¥ote that the "effeciive abarp edged" gust equals K U)
¥« alrplane epeed, miles per hour

& @ glops of slrplane normel force coefficient curve,
Oy per radian, corrected for aspect ratio

¥/8 = wing loeding. pounds per square foct

04.212 High 1ift devices extended conditions, When flaps or simi-
lar high 1ift devices intended for use at the relatively low air speeds
of approach, landing, and take-off are installed, the airplane shall be
asgumed to be subjected to gymmetrical meneuvers and gusts with the flaps
in landing position at the design flap speed, Vy, resulting in limit load
factors within the range determined by the following cornditions:

ie.‘g Meneuvering to a positive limit load factor of 2.0.

b) Positive and negative 15 fps nominal intemsity gusts acting
normal to the flight path in level flight. The gust losd factors shall be
computed by the formula of 8 04.21120, In designing the flaps and support-
ing structures, slipstream effects must be taken into account as spscified
in B 04.225. When automatic flap operation is provided, the sirplane may
be designed for the gmeeds and corresponding fiap positions which the meah
snism permits. (See B 04,00 and ¥ 04,353).

04,213 Investigation -of specific conditions. |

04.21% General. A sufficient mumber of points on the meneuvering -
aud gust emvelopes shall be investigated to insure that the meximm load
for each member of the airplane structure has been obtained. A conserva~
tlve conbined envelope mey e used for this parpose if desired. At least
the conditions specified in the following subsections shall Ye investiga-
ted vuless shosm to be non-eritical.

All significant forces acting on the alrplane shall be placed
in equilibrium in a rational or conservative menner., At least the follow-
ing forces shall be considered in establishing such equilibrium:

(a) Linear inertia forces in equilibrium with wing and hori-
zantal tall surface loads,
(b) Pitching (angular) inertia forces in equilibrium with wing
and fuselege aerodynamic momenscs snd horizontal teil surface loeds.
Terms used in the following subsections are defined as follows:

A "baglancing tail load® is that necessary to place the sirplans
in equilibrium with zero pitching accaleration.

A ¥checited meneuver¥ ie one in which the pitching control is
" suddenly displaced in one direction amd then suddenly moved in the oppo-
site direction, the deflectiona and timing being such as to avolid exceed-
ing the limit meneuvering load factor.

Where sudden displacement of a control is specified, the assumed rate

of displacement need not exceed that which would actually be applied by
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04.2131 Maneuverinz conditions.

04,21310 Balanced conditions., The msneuvering conditions A through
1 on the maneuvering envelope (Figure 04-1) shall be investigated assuning
the airplane in equilibrium with zero pitching acceleration.

04,2131% Pitchinz conditions. The following conditions on Figure
04-1 involving pitching acceleration shall be investigated.

(a) Unchecked pull-up at speed, The airplane shall be
assuzed o be n}ing in steady level flight and B pltehing control sud-
denly moved to obtain extreme positive pitching, except as limited by
pilot effort, 8 04,221,

(bs » Checited msneuver at_speed, Vp,. The airplane shall be
assumed Yo be nmeuvored to the limit positive maneuvering load factor by
a checked meneuver from an initial condition of steady unaccelerated flight.
The initial positive pitching portion of this maneuver may be considered
covered by condition ? ) above.

A negative pitching acceleration of at least the following value
shall be assumed {0 be attained concurrently with the airplane limit men-
auva:diﬁ load factor, unless it is ghown that a lesser value could not be
exce :

-_}__ n (n -1.5) (radians / sec?)

(c)_Dl Bnd D,,Checked meneaver at ¥3. The airplane shall be
assumec. $o be mnemrerea to the limit positive meneuvering load factor by
& chscked meneuver from steady unaccelerated flight.

Pogitive amd negative pitching accelerations of at least the
following values shall be assumed to be attained concurrently with the
specified airplane load factors, uniess it is shown that lesser values
coald not be exceeded:

Condition Dj: 4. 45 n (n-1.5) (redians/sec?) with the air-

Va plane at unity load factor.
Condition Dy: *_32_ o (n-1.5) (rediens/sec?) with the air-
Va plane at maneuvering load
factor.

where n = limit meneuvering load factor in both equations.

04.2132 Oust conditions. The gust conditions Bl through J* on
Figure 2 shall be investigated. The airload increment due to a speci-
fied gust shall be added to the initial balancing tail load corresponding
to steady unaccelerated flight. The alleviating effects of wing downwash
may be included in computing the tail gust load incrememt.

O4. N4 Ungympetrical flisht conditions. The airplane shall be
asoumed t0 be subJjected to rolling and yawing maneuvers as described in

the following conditions. Unbalanced aerodynamic moments about the center
of gravity shall be reactod in a rational or comservative manner consid-

ering the principel masses furnishing the reacting inertia forces,



D4 Belidan noditims.

g 44} The alrplane shall be designsd for the loads resulting
fres ihes foliowing aileron deflections and speeds, {except as limited by
pilot affort as specified in # 04.221) in combination with an airplene
lomd Tontar of et leaet 2/3 of the positive manseuvering factor used ia
L Gasdas ol Shw airplsne,

lal A% soaed, ¥y, assoms & sadden dieplecement of the alleron
e tha sbop. & &ﬁmyﬁﬁeﬁ? condition of saro rolling velocity or the
swbnsl cesalilsg dyperde condition may dDe used for design.

Y; ‘“hem: V. is greater tham Vp, the aileron deflection at Vg
anpll vy Shed regelired to produce & rate of roll not less than that which
:s;m% bo cbladined at the spesd and alleron deflection specified in con-

& E’;@Q i&}!

ie} At speed, V3, the alleron deflection shall be that re-
aired %o modnes & rate of roll not less then 1/3 of that which would
8 cohatned At tha speed and alleron deflection specified in condition (a).

ok, 21401 To cover unsymmetrical gusts, the airplene shall be de-
sigund for loads obiained by modifying the symmeturical flight condition
4 sieron vn Figurs 04-1 by assaming 1008 of the wing airload acting on one
side of tie airplane sd 80% cn the other,

h 046 Yewing conditions. The airplane shall be designed for the
yaxing loads remilting from the following conditlons:

Vb 280 W At all speeds frow Vg to V,, the fol-
Lowing vartacal loads shall be considered:

(a) With the airplans in unaccelerated flight at zerc yaw,
ageane s oadden displacement of the rudder contrel to the meximum de-
flection s limited by the comtrol stops or a 300 lb. rudder pedal force,
whichevsr is eritical., ‘

Iz the following comditions it shall be assumed that the air-
piaas yews to s sideslip segle resulting from the application of the above
roddsr engle,

(o) Assume that the airplane yaws to the ebove sideslip angles
while the rudder control is maintained at full deflsction (except as
limited by pilot effort) in the direction tending to increase the sideslip.

{¢) Aspums that the sirplens yamws tc the ebove sidselip anglee
with the rudder coptrel in the nentral position. except as limited by the
pilot e«ffort,

Yawing velocity mey De assumed zero in sbove conditions,

94;%2;4_1; laters) gustg, The airplans shall be assumed to excounter
gosts of 30 fpe nowinal intensity, normal to the plane of gymmetry while
in uwusccelerated £light at speed, Vg.

The guet loading on the vertical tail surfs.oc shall be computed by
the foilowing formla:
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w = ngSVQ - 3 wi )

¥ = average limit unit pressure in pounds per square foot
K=1.33 = 45 4 except that K shall not be less than
W \3/4 1.0, A value of X obtained by ra-
tional determination msy he used.
U = pominal gust intensity in fest per second
Vo = design crulsing speed in miles per hour

a = slope of 1ift curve of vertical surface in radians
corrsected for aspect ratio '

8y = vertical surface aree 8q. ft.
¥ = design take-off welght, pounds

- 04,2150 HEngine torgue effects. Engine mounts and their supporting
structures shall be designed for emgine torque effects combined with cer-
tain bagic flight conditions as described in {a) and (b) below. Enzine
torque may he neglected in the other flight conditions.

(a) The limit torqus corresponding to take-off power and pro-
peller spesd acting simltaneously with 75% of the limit loads from flight
condition A (see Figure 04-1). )

: (b) The limit torque corresponding to maximum contimacus power
&nd propeller speed, acting similtsmecugly with the limit loads from flight
condition & (see Pigure 04-1),

The limit torque shell be ocbtained by mltiplying the mean torquse
by a factor of 1.33 in the case of engines having 5 or more cylinders.
For 4, 3,and 2 cylinder engines, the factors shall be 2, 3, and 4 respec-

tive]y *

Q4e 2151 S&_L%Msm- The limit load factor in e lat-
eral direction for this condition shall be at least equal to the maximm
obtained in the un trical flight (yawing) conditions but shall not be
 less than either 1/3 the 1imit load factor for flight condition A (see
Figore 04~1) or 1.33. Engine mounts and their supporting structure shull
be designed for this condition which msy be assumed independent of other
fiight conditions, :

04,2152 Dregsure cebin loaeds.
(See 8 04.38260).
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; o The control surfeces shall be designed for the .

1imit loads rosulting from the symmetricel snd unsymmetrical flight con-
diticn ae described in § 04,233 and § 04,214 with the following provielons.

Pllot effort. In the control surface flight losding con-
ditions; sirloads on the movable surfaces and the corresponding de-
flections need not exceed those which could be obtained in flight by em~
ploy the seximum pilet control forcee gpecified in Figure 04~3, 2xcept.
that 2/2 of the meaximom values specified for the alleron and elevator may
be vsed when relisble contrel surface hinge moment data are asvailshle.

Ia applying this eriterion, proper consideration shall be givem to the
effects of servo mechenisms, tebs, snd emtomatic pillot systems in sssist-
lsg the plict,

04,222 %rim tad effects. The effects of trim teds on the control
surface design candiiions need be takem into account oanly in cases where
the surface loads are limited on the basis of meximom pilot effort in
accordance with the provision of § 04.22). In such cases the tabs shall
be cansidered to be deflected in the direction which would assist the
pilot and the deflections aball be those specified in § 04,226,

%?‘1 Ungymmetrical londs. The maximum horisontsl tall surface
loading (that is, load per unit area) as determined by the preceding sub-
sections ahall be applied to the borixontal surfaces on one side of the
pm““‘:imtﬂmwﬂﬁhtlmmubelppliedtothem

gl_.ﬁ-m ! Yhen outboard fine mre carried on the hori-
zgontal sarfece, , surfeces shall be designed for the meximum
borizental sorface load in combination with the corresponding loads in-
dnced on the vertical surfaces by end plate effects, Such induced effects
need not be combined with other vertical surface loads. When outboard
fins extend above and below the horismmtal surfmce, the maximum vertical
‘surface loading (loed per unit area) as determined by B 04,220 shall be
applied to the portion of the vertical surfaces above (or below) the hori-
gontal sarfsce, and 8S0% below (or sbove) the horizontal surface,

04,225 ¥ « Wing flape, their operating mecheniszs and sup-
porting mﬁ% be designed for critical loads occurring in the
Eigh 1ift devices extended conditions (B 04,212) with the flaps exten~
ded tc any position from fully retrasted to lemding position., The effects
of propeller slipsirdem corresponding to take-off power shall be teken
into account at an airplane speed of not less than 1.4 Vg where Vg, is
the atalling speed with flasps retracted at the appropriate weight, t
1s, lending weight for landing, and epproach setiings, and take-off for
take-off settirg. (¥or mtomatic flaps, see § 04,212).
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04,226 Tabg, At all speeds up $0. Vg, elevator trim tabs shall be
designed for the deflections required to %rim the airplane at any point
within the positive portion of the V-n diagrem, (Figure 04-1) except as
limited by the stops, Alleron and rudder trim tsbs shall be designed for
deflections required to trim the airpleme in eppropriate ungymmetrical
latersl loading and rigging, and symmetrical emd unsymmetrical power con-
ditions, 3Balancing and servo tabs shall be designed for deflections con-
gletent with the primary control surface loading conditions.

04,227 Specisl devices., The loading for special devices employing
aserodynamic i:%aces. such as slots and spoilers,shall be based on test

data.

04,23 Conirol system loads.

04.230 Primary flight controls end gystems. Flight control systems
and supporting struetures shall be designed for loads corresponding to
125% of the computed hinge moments of the movable control surface in the
conditions prescribed in # 04.22, subject to the following mexima and

{a) The aystem limit loads, except the loads resulting from
ground zusts, 8 04,231, need not exceed those which can be produced by the
pilot or piloiz and sutomatic devices operating the comtrols.

~ (b) The loads shall in any case be sufficient to provide a
‘rugged gystem for service use, including considerations of jemming, ground
gusts, taxiing tall to wind, control inertia,and friction. .

Accepteble maximum end minisum pilot loads for elevator, alleron,
and rudder controls are shown in Figure 04-3. These pilot loads shall be
assumsd to act at the appropriate control gripe or pads in & mamner sim-
lating flight conditicns and to be reacted at the attachment of the con-
trol syctem to the control surface horn.

‘ Oy Doal controls, When dual conirols are provided, ihe system
shall be designed for the pilots operating in opposition, us individunal

pilot loads equal to 75% of those cbtained in accordance with 8 04,230,
except that the individnal pilot loads shall not be less then the minimom
loads zpecified in Figure 043,

~ Ia additien the control system (but not the control surfaces)
shall be deslgned for the pilots acting in comjunction, using individual
. pilot losds equal to 75% of those obtained in accordsnce with § 04,230,

| 04,231 Ground gust conditions. ‘The following ground gust conditions.
_intended to nimlate the loadings on control surfaces due to ground gunets

andi teaxiing tall to wind, shall be investigated. The limit hinge moment,
H, ahail be chbiained from the following formla: '

H= K ¢ Sq , where

H = limit hinge moment (ft. 1b.)
¢ = Méan chord (aft) of the control surface aft of the
hinge line
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8 = area of control surface (sq. ft.) aft of the hinge

lize
q = dyuamic pressure ) to be based on a design speed
not less than 4 10, wph, except that the design

| speed need not exceed 60 mph
K = Factor as specified below:
Surface _K _ Bemarics

Alleron + 0,75  Control colum locked or lashed
- ‘ . in mid-position

+ 0,50 .Ailerons at full throw,
- 4+ moment on one alleron
-~ moment on other

Elevator ¢ 0,75 HMevator (a) full up, ad
- (b) full down

Budder 4 0.75  Rudder (a) in neutral and
S - (b) at full throw

As used above in connection with allerons and elevators, a positive
vaius of K ipdicates a moment temding to depress the surface while a nega-
tive value of K indicates a mument tending to raise the surface.
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FIGURE 04-2
PI10T CONTROL FCORCE LIMITS
LIMIT PILOT IOADS

CONTROL "MATIMOM IOAD MINIMUM LOAD
Ailaeron: .

Stick 100 1ibs. 40 lbs,

Wheel (1) 8 D in. 1bs. (2) 40 D in. 1bs.
Elevator:

Stick 250 1bs. 100 lbs.

Wheel 300 lbs. 100 lbs.
hldde\r 300 1bs. 130 1bs.

(1) The critical portions of the aileron control tystem shell also
be designed for a single tangential force having a limit value equal to

1.25 times the couple force dstermined from the above criteria.

(2) D = wheel diameter.
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04.232 Secondary controls and gystems. Secondary controls, such
as wheel brakes, spoilers, snd tab controls shall be designed for the
loads based on the maximum which a pilot is likely %o apply to the control
in question. The values of Figure 04-4 mey be used.

. FIGURE Q-4
PIIOT CONIROL FORCE LINITS

SECONDARY CONTROLS °

CONTRCL, LIMIT PILIOT LOADS

Miscellanseous: * . ' .
Crank wheel 1$R x5 1b., but not less than
or lever 3 5G 1b. nor more than

150 1b. (R = radius)

Appliceble to any angle within 200
of plane of control

Twist 133 in.-1bs.

Pushepall No requirement - leave to

discretion of designer

*limited to flap, teb, stabilizer, spoiler, and landing gear oper-
ating controls.
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04,24 Ground ioads. The 3imit l1oade specified in thne following
paragraphs shall Lo consic w-sci as ithe minimm sccaptable structural re-
quirements for landing snd ground hendling ccnditions. These limit loads
shall be considered a8 external forces applied to the airplane structure
znd shall be placed in scguilibrium by iinear and angular inertia forces
in a rationsl or conservelive manner.

04,240 Design welzhits. The criticel cember of gravity position
within the limits for wiich sertificstion is desired shall be selected such
that the meximun design loads in sach of the landing gear elements are
obtained for both the desisgn landing welzht anl the design talte-off weight,
as defined in B 04,077,

04,241 Iesd factor fur lendine conditioms. In the following landing
conditione the limit verticsl ipertia load factor at the center of gravity
of the airplane shall be chosen by the designer, but shall not be less than
the value which would be obiained when landing the airplane with a descent
veloclty =a follows:

(e} ILending i the dzsign landing weight with a limit descent
veloclity of 10 fpa,

{b) Lending st the design tske-off weight with a 1imit descent
velocity of 6 fre.

Wing 1ift not exceeding /3 of the airplans weight msy be assumed to
axist throughout the mndsi.ng impact and may, if desired, be assumed to act
through the airplane c.g. The ground reaction load factor is then equal
Yo the inertia load .tabtc** wiraa the satic of the assamed wing 1ift to the
airplane weight, iSee 3 04. 3610 for requirements concerning the energy
sheorption tests which determine the minimm 1imit inertja losd factors
corresponding to the required limit descent veloclities),

The sbove reguirements are predicated on conventional arrangements of
main and nose gears, or meln and tall gears, and normel operating techniques,
These velocities mgy be appropriately wodified if it cen be shown that the
alrplane embodles features of deeign which make it impossible to develop
these velocities, in which case lower values may be used sbject to the
approval of the Administrator,

04,242 ILandinz cases and attitudes. The airplane shall be assumed to
contact the ground with the specified vertical velocities in the following
attitudes:

04,2420 Level landing. In the levael attitude, the airplane shall be
assumed to contact the ground with the rates of descent specified in
B 04.24) at a forward velocity component parallel to the ground equal to
1.2 Vge. The following two combinations of vertical and drag components
shall be considered acting at the axle centerline:
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(a} Condition of meximum wheel suin~up load: Dreg components
gimlating the forces required to accelerats the whesl rolling assembly up
to the specified snmnd speed shall be combined with the vertical ground
reactions existing at the instant of peak drag loads. This condition may
be considered to apply only to the landing gear and the directly affected
attaching structura.

(b) Conditicn of maximam wheel vertical load: An aft acting
dreg componént not less then 25% of the maximim vertical irou.nd reaction
ghall be combined with the maximam ground reaction of 8 04.241.

04,24201 Tail wheel type. The airplane horizontal reference line
shall be assumed horizontal., Two conditione shall be investigated: (See

Figure 04-5).

(a.g Condition of maximum wheel spin-up load.
(b} Condition of maximum wheel vertical load.

. 94.24202 Nosg wheel type. Two eirplane attitudes shall be considered.
\See Figure 04~6;,

{a) Main wheols contacting the greond wiih the nose wheel just
clear of the ground. Two conditions shall be investigated:
il; Condition of msxdmum wheel spin-up load,
2) Conditien of maximm wheel vertical load.
(b) Nose and main wheels contacting the ground simaltanecusly.
(Unless such an attitude cannot reascnsbly be attained at the specified
descent and forward velocities.) Two conditions shall be investigated:
(1) Condition of maximam wheel epin-up load. The nose
an main gear msy be investigated separately for this condition neglect-
ing pitching moments due to wheel spin-up loads.
(2) Condition of maximum wheel vertical load. The pitch-
ing moment shall ba assumsd to be resisted by the nose gear.

-

Ohe2621 Ted) down lemding, The following conditions shsll be inves-
tigated for the limit vertical landing gear load factor obtained in 8 04.241
with the vertical ground rsactions applied to the landing gear axles.

{a) Teil wheel type. The main and tail wheels shall be assumed
contacting the ground similtenecusly. (Ses Flgure 04-7). The ground re~
action on the tail whesl, as deftermined from the sbove, shall be assumed to
act in the following directions: (a) verticel, (b) up and aft through the
axle at 45° to the ground line.

_ (b) Nose wheel type. The alrplane shall be at the stalling
attitude or the maxirum angle permitting cleasrance of the ground b§ all
parts of the airplane, whichever is the lesser. (See Figure 04-8.

. 04,2422 One wheel lsnding, The main landing gear on one side of the
airplane centerline shall contact the ground in the level attitude. (See
Figure 04~9.) The ground reaction on this side mey be taken the same as
those obtained in 8 04.2420. The unbalanced external loads shall be ra-
tienally or conservatively reacted by inertia of the airplane.
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04,2423 Llateral drift landing., The airplsne shall be in the level
attitude with only the main wheels contacting the ground. (See Figure
04-10.) Side loads of 0.8 of the vertical reaction (on one side) acting
inward end 0,6 of the vertical reaction {on the other side) acting out-
werd shall be combined with 1/2 of the meximum vertical ground rsactions
obtained in the level landing conditions. (8 04,2420), These loads are
applied at the ground contect point and may be assumed resisted by the
inertia of the airplane. Drag loads msy be assumed zero.

04,243 Taxi and ground handling cases. The landing gear and air- -
Plane structure ghall be investigated for the following conditions in
which the airplene shall be at the design take-off weight., No wing 1lift
shall be considered.

04,2430 Teke~off run. The landing gear and airplame structure shall
be designed for loeds not less than those resulting from the condition
specified in B 04.143. _ o

04.2431 Braked roll.

(a) Tail wheel type: The airplane shall be assumed in the
level attitude with all load on the main wheels The limit vertical loed
factor shall be 1.2. A drag reaction equal to the vertical reaction malti-
plied by a coefficient of friction of 0.8 sghall he applied at the ground
contact point in combination with the vertical ground reaction. (See .
Figure 04-11.) S

(b) Nose wheel type: The l%t vertical load factor shsll be
1.2, A drag reaction equal to 0.8 of the vertical reaction shall be
combined with the vertical reactlon and epplied at the ground contect |
point of each wheel having brekes. Two airplane attitudes shall be con~
sidered. (See e 04-13. ) o

: (1) The airplane in the level attituds with all wheels .
contacting the ground assuming zero pitching acceleration and the loads
distributed between the main and nose gear by the principles of statics.

(2) The sirplene in the level attitude with only the main
gear contacting the ground and the pitching moment resisted by angular
acceleration. o . )

04,2432 lGrmmd maneuvering.

94,24320 Turning, The airplane in the static position shall be
assamed to execute & steady turn by nose gear steering or differential
power such that the limlt load factors applied at the center of gravity
ere 1.0 vertically and 0.5 laterally. The side ground reaction at each
wheel sball be 0.5 of the vertical reaction. (See Figures 04-12 end 04~14.)
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04,24321 Pivotingz, The airplane shall be assumed to pivot about
one main gear, the brakes on that gear being locked. The limit vertiéal
load factor shall be 1.0 &md the coefficient of friction 0.8. The sir-
plene shall be assumed to De in static equilibrium, the loads being
applied at the ground contact points. (See Figure 04-15).

04,24322 Nose wheel yawine,

() A verticsl load factor of 1.0 at the airplane c.g. and a
side component at the nose wheel ground contact equal to 0,8 of the ver-
tical ground reasction ab that point shall Ve assumed.

(b) The airplene shall be placed in static equxhbrim with
the loads resulting from the application of the brekes on one main gear,
The vertical load factor at the c.g. shall be 1,0. The forward acting
-load -at the alrplane c.g. shall be 0.8 Vp where Vp is the vertical load
on one main gesr. The side and vertical loads, at the ground contact
point on the nose gesr are those required for static equilibrium. The
slde load fector at the airplene c.g. shall be assumed zero.

04,24323 Teil wheel yewing. A vertical ground reaction equal to

- the static load on the t2il wheel, in‘combination with a side corponent
of equal mggnitude shall be agsumed., When a swivel is provided, the tail
wheel shall be assumed swiveled 900 to the airplsne longitudinal axis
with the remultant load passing through the axle. When & lock, steering
device, or shimmy damper is provided, the tail wheel shall algo be
assumed in the trailing posit:.on with the side load acting at the ground
contact point.

04.244 Unsyrmetrical loads on_dusal, wheel units. In dual whesl units,
60% of the total ground reaction for the unit shall be applied to cne
wheel and 40% to the other. To provide for the case of one tire flat,
either wheel shall be capeble of withstanding €0% of the locad which would
be assigned to the unit In the specified conditions, except that the ver-
tical ground reaction shell not be less then full static value.

04,25 Water loads. The following requirements shall apply to the
entire girplane, but have particuler reference to hull structure, wing,
necelles, and float supporting structure.

04,250 Design weight, The design weight used in the water landing
conditions shall not be less than ths design landing weight, except that
local bottom pressure. conditions shall be investigated at the dasign
take-off welght, ,

Qhe251 Boat seag_la_x_ig_g.' |

04,2510 Local bottom pressures.

(a) Meximum local pressure. The maximm value of the limlt
local pressure shall be determined from the following equation:
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= 1.5 '
Ppax = 004 Vg
where
P = pressure, pounds per square inch
Vg = stalling speed with flaps fully retrected at

design take~off weight

(b) Varistion in local pressure. The local pressures to be

applied to the ull bottom shall vary in accordance with Pigure 04-16,
No variation from keel to chine (bearwise) shall be assumed, except when
the chine flare indicates the advisability of higher pressures at the
c¢hine. . ‘

| (c) licetion of local pressure. The local pressures de-
termined in {a) and (b) shell be applied over a local area in such a
mamer a8 to cause the maximum local loads in the ull bottom structure.

04,2511 Distributed bottom pressures..

(a) Xor the purpose of designing frames, keels,and chine
structure, the 1imit pressures obtained from B 04,2510, using a value of
¥ not iess than design landing weight, and Pigure 04-16 shall be re~
duced to 1/2 the local values and simnltemecusly applied over the entire
mll bottom, The loads so obtained shall be carried into the side-wall
structure of the lmll proper, but need not be transmitted in a fore-and-
aft direction as shear and bending loads,

{b) U_nm__mm-i_&l%@gg. Each floor member or freme shall
be designed for a load on one 8ide of the lml) centerline equal to the
moat critical gymmetrical loading, combined with & load on the other side
of the Il centerline equal to 1/2 af the most critical symmetrical

loading.
04,2512 Step loadlns copdition..

(a) Application of lcad, The resultant water loed shall be
applied vertically in the plane of symmetry so as to pase through the
center of gravity of the airplane.

b) -Accelerstion. The limlt acceleration shall be 4.0, uwn~
less a lower value is substantiated by suitable tests such as impact
basin tests, o : ,

(e) Hull shesr and loeds. The hull shear and bending
loads slwll be computed from the inertis loads prodpced by the vertical
water load. To avold excessive local shear loads and bending moments
near the point of water load application, the water load mey be distri-
buted over the mll bottom, using pressures not less than those specli-
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04,2513 Bow loading cuudition.

(s} Application ¢f load. The resultant water load shall be
epplied iu the plane of symairy at a point 1/10 of the distance from the
bow to the s*ed and shall be directed upward and rearward at an angle of
200 from *:i: variieal.

i Megnitude vt .c&d., The magnitude of the limit resultant
water load ioiwil be determirsi from the following equatior:

= lf2r, v

the load ir pounds

P
]

the stey ‘2nding load fector

= an effective welght which is assumed equal o 1/2
‘ the deeign landing weight of the airplane.

{c: BEull shear end bending loads, The mll shear and bending
loads shall be determined by proper consideration of the inertia loads
which resisi tie linear aud angular accelerations involved. To avoid
excesslve loucal shear loads, the water reaction mey be distributed over
;h&’ mll botiom, using pressures not less than those specified in

‘2511.

04,2514 Stern loading conditionm,

{n; Application of toad, The resultant water load shall be
applied vertinally in the place of symmetry and shall be distributed over
the mll boittew from the sscond step forwerd with an intensity equal to
the pressures specified in & G4.2511.

{v; Megnitude of iosd. The limit resultant load shall equal
3/4 of the dssign landing weisht of the airplsane.

{¢}) Hull shear and bending loeds. The hmll shear and bending
loads shall bHo determined by assuming the mll structure to be supported
at the wing zitachment fiitlirs and neglecting internal inertia loads.
This conditiva need not be apoplied to the fittings or to the portion of
the mll abead of the rear atiachment fittings.

o
]

=5
o
]

04.25:% Fide loadis - itiom.

(a} Application of losd, The resultant water loed shall be
applied in & vertical plane through the center of gravity. The vertical
component shell be assumed to act in the plane of symmetry and horizon~
tal componem: &t a point helf-way between the bottom of the keel and the
load waterline at decign landing weight (at rest).

(b) Magnitude of 1nad. The limit vertical compenent of acceler-
ation shali be 3.25 and the side component shall be equal to 15% of the
vartieal component,
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(¢) Hull shear and bending loedg. The mll shear and bending
loads shall be determined by proper consideretion of the inertia loads or
by introducing couples at the wing attachment points. To avold excessive
locel shear loads, the water reaction may be distributed over the il
bottom, using pressures not less than those specified by B 04.2511.

04,252 Tloat seaplanes.

04,2520 Llandinz with inclined reactions. The vertical component of
the limit load factor shall be 4.0, unless a lower value is substantiated
by suitable tests such as impact basin tests. The propeller axis (or
equivalent reference line) shall be assumed to be horizontal and the re~
sultent water reaction to be acting in the plane of gymmetry and passing
through the center of gravity of the airplane, but inclined so that its
horizontal component is equal to 1/4 of its vertical corponent. Inertia -

. forces shall be agsumed to act in a direction parallel to the water reaction.

04,2521 lendine with vertical reactions (float seaplasnes). The
1imlt load factor shall be 4.0 gaoting vertically, unless a lower vaiue
1z substantiated by suitable tests, such as impact basin tests., The pro-
peller axis (or equivalent reference line) shall be assumed to be hori-
zontal, and the resultant water reaction to be verticsl and pessing through
the center of gravity of ihe alrplane.

04,2522 Lending with side load (float sea planes). The vertical com-
ponent of the limit load factor ghall be 4.0, The propeller axls (or
equivaelent reference line) shall be assumed to be horizontal and the re-
sultant water reaction shall be assumed to be in the vertical plane which
passes through the center of gravity of the elrplasne and is perpendicular
to the propeller axis, The vertical loed shall be applied through the kesl
or keels of the float or floats and evenly divided between ihe floats when
“#in floals are used. A side load squal to one-fourth of the vertical
toad shall be gpplied along a line spproxirmately halfway between the bottom
of the keel end the level of the water line at rest, Whan twin floats are
used, the entire side load specified shall be applied tc the {loat on the
side from which the water reaction originates.

04,253 Seaplane float loads. Each main float of a float seaplane
shall be capabls of carrying the following loads when supported at tke
attachment fittings as installed on the girplane,

(a) A limit load, acting upmurd, epplied at the bow end of the
float and of magnitude equal to that portion of the airplane welght ror~
mally supported by the perticular float. ‘ '

(p) A 1limit load acting upward at the stern of magnitude
to 0.8 times that portion of the airplane welight normally supported by the
particular floet. _ o

(c¢) 4 limit load, acting upward, applied at the step amd of
megnitude equal to 1.5 times that portion of the airplame weight normally
supported by the particular float. '
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04,25°%0 Seeplane fleoai bottom loads. Main seaplane float bottoms
ghall he deslened Yo withatand the following loads:

(a) A limit bottom pressure of at least the value specified in
8 04,2510, applied over that portionm of the bottom lying between the first
gtep and a section at 25% of the distance from the step to the bow,

(b) A limit botiom pressure of at least one-half the value
spacified in {2) above, appiied over that porticn of the bottom lying be-
tweon the section et 25% of the distance from the step to the bow and a
section ab 75% of the distance from the step to the bow,

(¢} 4 limit bottom pressure of at lsast 0.3 of the values speci-
fisd in (a) sbove, spplied over that portion of the bottom aft of the step
{aft of main step if more then one step is used).

04,254 Wing tip float loads. Wing tip floats and their attachment, -
including the wing structure, shall be analyzed for each of the following
emditiona: ’

(a} A limit load acting verticslly up at the completely sub-
merged cenier of buoyancy and equal to three times the completely sub-
marged dis?lacanent.

() A limit load inclined upward at 45° to the rear and acting
through the completely mubmerged center of buoyancy and equal to three
times the cogpletely suhmarged displacement. o

(e} A limit josd acting parallel to tbe water surface (later-
ally} aoplied at the center of erea of the side view and equal to 1.5 time
ths completely sibmerged displacement, :

4,2540 T primscy wing structure shall incorporate sufficient
extra sztremgth %o insure thal fallure of wing-tip fleat attachment mem-
bere occurs before the wing structure is damsged.

04,255 Seaming loads. Seawing design loads shall be based on sult-
able test data.

04,26 Emergency conditions.

04,260 General. The following requirememts deal with emergency con-
ditions of landing on land or water in which the safety of the occupants
shall be congidered, although it is accepted that parts of ths alrplane
mey be demsged. _

The structure shall be designed to give every reasonsble proba~
bility that =ll the occupants, if they make proper use of the seats, belts,
snd other provisions mede in the design (see § 04.382) will escape serious
injury in the event of a minor crash landing (with wheels up if the air-
plane is equipped with retractable landing géar) in which the occupants
experience all combinations of the following ultimate inertia forces
ralative to ths surrounding structure.

Forward, 0 to 6,0 ¢

Slgeward O to 1.5¢g

Vertical © to 4.5 g (down)
0 to 2.0 g (up)
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A lesser valus of the dowgward inertia force may be used if it is shown
that the alrplame structure could absord the landins shock corresponding
to the design landing weight and an ultimate descent velocity of 5 fps
without exceedlng the value chosen., The specified inertia forces shall
also be applied to all items of mass which weuld be lisble to injure the
vassengers or crew if they cawe adrift under such conditions, amd the
supporting structure shall be designed Yo restrain these ilems.

04.261 Ditehing provisions. At the request «f the applicant, type
certification mgy include certification that adequete provision has been
made for emergency lendings during over-water flights, In order that
landplanes may qualify for such & certification, satisfactory evidenmce
mst be submitted that sll practicable measures compatible with the gen-
eral characteristics of the type have been taken to min‘mize the chence
of any bebavior of the airplane, in an emergency lending on water, which
would be likely to camse immediate injury to the cccureanis or to make it
impossible for them to escepe from the airplane, (Airplanesthat are to
receive this special certification mist also comply with the terms of
8 04.3811).

In demonstrating compliaence with this requirement, the probable be~
havior of the airplane in & water landing shall be investigated by model
tests or comparison with airplanes of sinilar configuration for which the
ditching characterlstics are known. 1In meking such tests or comparisons
proper consideration shall be given to scoops, flaps, projections, &and all
other factors likely to affect the hydrodynamlc cheracteristics of the
actual alrplane, External doors and windows shall he designed to with-
svend the probable maximum local pressures unless the sffects of the
collapse of such perts are taken into account in the model tests or air-
Plane comparison. '
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0L.3 DESIGN AND CONSTRUCTION

04.30 General. The airplane shall not incorporate design features
or details which experience has shown to be bazardous or unreliable.
The suiirbility of all guestionable design detalls or parts shall e
estabiished by tests. Minlmum tests required to prove the stremgii: ard
proper functioning of particular parts are specified.

04.300 Approved Specifications end Parts. Where the werd “approved®
or "acceptable” is used in this Pari to describe 3pecifications, meterial:,
parts, mathids sud yrocesses, such items shall be specifically approved iy

"the Adminjstrator uponh a basis and in a wanner found by him to be necessary
to safety.

04.301 Materisis. The suitab.lity apd durability of all waieris. w
used in thez slypisne strusture shall be established on the hesig of
experience or testa. All mdterials used in the airplane struciure shail
conform to epproved specifications which will insure their having the
strength and other properties assumed in the design data.

04.302 Fabrication Methods. The methods of fabrication employed in
Ttonstructing the airplane structure shali be such as to produce a wniform’y
socund structure. When a fabricatlion process such ss gluing, spot-wu o3y,
or heat treating requires close control to attain this objective, the
process shall be performed in accordance with an approved process specifica-
tion.

04,3020 Standard Fagtenings. ALl bolts, pins, screws,and rivets
used in the structurse shall be of an approved type. The use of an approved

locking device or method is required for all such bolts, plns, and sevrsws
Self-locking nuts shall not be used on bolts which are subjeci to wotation
in ¢peratiun.

. Protection. All members of the structure shall e suliably
protected agalnst deterioratlon or loss of strength In service due i
weathering, corroaion, abrasion, or other causes. In seaplanes, spscial
precaution shall be taken agaimst corrosion from salt water, particularly
where parts made from different metals are in close proximity. Adequate
provisions for ventilation and drainage sball be made.

04.304 ;gaggcgien Provigions. Adequate means shall be provided to
permit the close examination of such parts of the-airplane as require
perlodic inspection,. adjustments for proper alignment and functioning, and
lubrication of moving parts.

04.31 Structural Parts.

04.310 Material gggggth Properties and Design Values. HMateris:®
pirengtk properties shall be based on a sufficient number of tests of
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cwaterial conforming to specifications to establish design welues on a
istical wasiz. The design values shell e po chosen tbat the
probebility of amy structiwe belng understrength because of material
saristions 18 extremely remote. ANC-5% values apd ANC-18% ghall be nsed
s«riess shown to be inapplicable in & particular case.

#Hote: AHC-5, "Sirengih of Adrorafi Elements®™ and ANC-18, "Design
@l Twed birerell Struchures® are published Ty the Army-Favy<Ulivil Committes
o Adirersalt Design Criteria and may be obtained from the Goverament Pript-
ivy Of¢ine, Washington, D. C. for $.35 and $.25 respectively.

04.311 OSpecial factors. Where there may be uncertainty concerning
the actusl strength of particular parts of the structure, or where the

gtrength 18 1ikely to deteriorate in service prior to normal replacement,
increaged factors of safety shall be provided to insure that the reliability
o goch parts ie nol less iban the rest of the sfructure as specified in

e Yolliowing subssciions.

0423310 Varisbility factor. For parte whose strength iz subject
t¢ appreciable variability dus %o uncertainties in manufacturing processes
and inapection methods, the facter of safety shall be increased sufficiently
o wake bthe probability of any part being understrenmgth from this cause
sriremely remote. Minimum variability factors (only the highest pertiment
seriskility factor need be considered) are as follows:

54:3320C Captinpes.

{w) Yhere visual inspsction only is to be employed, the vavia-
Lﬂiigg factor shall be 2.0.

{p) The variability factor may be reduced to 1.25 for ultimate
lcade and 1.15 for 1imit loads when at least three sample castings are
tested to show compliance with these factors, and all sample ard production
castings are visually and rndiographically inspected in accordance with an
approved inepection specification.

{c) Other inspection procedures and variability factors may be
nzed if approved by the Administrator.

04.311), Bearing Factorg. The factor of safety in bearing at bolied
6r pinned jolmts shall be sultably increessed Lo provide for the following
eonditionss (Values in ANC-5 are acceptable)

(a) Relative motion in operatlion, (Control surface and eystem
i.ipts sre covered in 8 04.34 and 8 04.35). -

{b) Joints with clearance (fres fit} subject to pounding er
wibeation.

Bearing factors need nof be applied when coversd by other special factors.
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G4.2112 Fitting factor. Fittings are defimed as parts such es end
terminals used to join ome structural member to another. A multiplying

factor of safety of at lsast 1.15 shsall be used in the amalysis of all
fittiogs -whose strength is not proven by limit and uitimate load tests

in which the sctusl stress conditions are simulsted in the fitting and the
surrounding structure. This factor applies to all portions of the fitting,
the means of attachment, and bearing con the members joined. In the case
of integral fittings, the part shall be tresated as a fitting up to.the
point where the sectlon properties become typical of the member. The fitting
factor need not be applied where a type of joint design based on compre-
hensive test data is used. The following are examples: Continucus joints
in metal plating, welded Joints, and scarf joints in wood, 4ll made in
accordance with approved practices.

04.313 Fatigue strength. The structure shall be designed in s
far es practicable, to avoid points of stress concentration where varisble

stresses above the fatigue limit are likely to occur in normal service.

04.22 Flutter. vibration,and stiffness.
04.320 Flutter apd !1ﬁration prevention measures. Wings, tail

surfaces, contrel surfaces, control systems, and other structural parts
sball be free from flutter and all dangerous wibration, including that
resulting from gust impulses, for all conditions of operation within the
limit V-n envelope, (See & 0;.15 for required flight demonstration). In
addition to this flight demonstration, satisfactory analytical and/or
experimental evidence shall be sulmitted to show that dangerous flutter
condltions would not develop at any speed up to 1.2 V; choser in accordance
with 8 04 2110 except that the speed need not exceed %he terminal velocity
in a 309 dive.

In showing compliance with this requirement:

{a) The natural frequencies of all main structural components,
control surfacee and systems shall be determined by vibration tests or other
satisfactory methods, and shall be shown to be within ths range of values
satisfactory for the pweventlon of flutter.

(b) The mass balance of movable control surfaces shall be shown
te be such as to preclude flutter. If concentrated balance weights are
used to balance control surfaces, their location and the stiffness of their
supports shall be shown adequate to render them effective.

{c) Control surface tabs not equipped with a rugged irrsversible
actuating mechapisa, as specified in 8 04.352, shall bs properly mass
belanced avd shown to be free from flutter tendencies by a rational flutter
analysie or equivalent testling.

PiaL32L . Wings and tail surfaces sha]ll be shown tc be free
from asro-elastic-divergence, and control surfaces to be free from reverssal
of effect, at all speeds up tc 1.2V, chosen in accordance with 8 o4.2110,
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G
oxeapt taalt Sle fpsed need not exceed the terminal velocity in a 30 dive.
in showins couplianzse with this requirewsat, the torsicpal rigidity of
wings and tail surfaces shall be determined by tests or other acceptable
methiods. ‘

04.33 Wings.

‘04,330 Extermal bracing. When wires are used for external 1ift
bracing, they shall bs double unless the design provides for a lift-wire-
cut condition., Rigging loada shall be taken into account in a rational
or conservetive manner. The gnd comnections of brace wires shall be
such a8 to minimize restraint ageinst bending or vibration. When brace
struts of large fineness ratic are used, the aerodynamic forces on such
struts shall be taken into account.

04,331 Covering. Stremgth tests of fabric covering are required
unlesg approved grades of cloth, methods of support, attechment and
finishing are employed. Special teats may be required when it appears
naecessary to account for the effects of unususlly high design airspeeds,
slipstrear velocities, or other wmususl conditions.

04.34 Control surfaces ig;;gg and moveblel

C4o341 Froof of strepgih. Limit load tests are required to prove
complisnce with linit load requirements. Control surface tests shall
include the horn or fitting to which the conirol system is attached.
Analysis or individuwal load Yests shall be conducted to demonstrate com-
pliance with the multiplyicvg fector of safety requirements for control
surface hinges. Rigging loads due to wire bracing shall be taken into
account in s rational or comservative mamner. The end connections of brace
wires shail bs such as to mirmizize restralnt sgainst tending or vibration.

04342 Instailation. Movable tail surfaces shai. be so installed
that there is ©o interfarence between.the surfaces of their bracing when each
is held im i%s oxlirame posiiion znd a&ll others ars operated through their
full angular movement., When an adjustable stabilizer is used, stops shall
be provided witich will 1lielt its travel; In the svent of fallure of the
adjusting mechenien, to 2 range equal to ths maxiwum required to trim the
airplene in sccordance with B 04.132. ‘

Q4.343 Hingos. - Control surface hinges, excepting ball and roller
bearings, shsll iranrporate a multiplying factor of safety of not less
thap 6.67 with respact to the uliimate bearing stremgth of ths softest
material vsed as = bearing. ¥or binges incorporating hall or roller bear-~
ings, tha approved rating of the besring shall not be exceeded. Hinges
shall provise @guificient strength and rigidity for loads parallel to the
hinge lip=.
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94.35 Coptrol systems.

04.350 General. All controls shell operate with sufficient ease,
smoothness, and positiveness to permit the proper performance of their
function and sball be so arranged and identified as to provide satisfaclony
convenience in operation and prevent possibility of confusion and subse-
quent inadvertent operation.

04,351 ht co 1s. Primary filight controls are
defined &s those used by the pilot for the immediate control of the
pliching, rolling, and yawing of the sirplane. Two control airplanes
shall be capeble of continuing safely in flight and landing in splte of
the failure of any one conmecting element in the primary directional-
lateral flight control system.

04:352 ZIrimming controls. The trimming controls shall be con- .
venlently lecated and each shall operate in the plane and with the senss
of the mofion of the airplane which its operation is intended to provide,
as specified in 8 04.3802. Proper precautions shall be taken against tie
poseibility of inadvertent or abrupt tab operstion. Means shall be
provided, adjecent to the control to indicate to the pilot the directior
of the conftrol movement in relation to the airpleme motion and the
positions of the itrim device with respect to the range of adjustment.
Trirming devices shall be capebls of continued normal operation 1n spite
of the fallure of any one connecting or transmitting element in the
primary £1light conirel system. Tab controls shall be irreversible unless
tha tab is mroperly balanced and investigated for flutter. Irreversibie
«3b systems shall provide adequate rigidity and rellabllity in the por tion
of the gyvstem from the tab to the attachment of the irreversible vait io

“he slrplsne strusture.

C4.353 Ting flep controls. The wing flap control shall provide
mesns for bringing the flaps from eny position within the eoperating range

e any one of the take-off, emroute, approach, and landing positions
spacified in ¥ 04.12. The control shall operate in such a manner as to
parmit the flight crew to place the flap in any of these positions readily
snd surely and to maintain these positions thereafter without furthex
attoniisn on the part of the c¢rew. The flap conirol shall operate in the
dirsctions specified in W 04.3802 and shall be so located and designed as
+o render j.mgn-ohﬁhle 1ts inadvertent operation. (See Figure 04-17) The
rate of mobion of the flap in response to the operation of the control
shall be sach as to permit compliance with the requirements of # 04.13102
and § 04.13103. The control shall be so designed as to be capable of
retracting the flaps from the fully extended position during steady flight
drewing maxismue continmuous power at all speeds from VSr to V¢ plus 10 mph.-

Hesns shall be provided to indicate the flap position to the pilot and %ie
ipdicator shell show the take—off, enrcute, approach, and landing positi ns.
If any extension of the flaps beyond the landing position is possible, the
flap control. sball be clearly marked to identify such range of extension.
Adequate instructions for the yroper operation of the wing flaps shall be

inclvded in the sirpleme operating manual requived by % 04.62.
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. 04.354 Stovs. ALl confrol systems shall be provided with stops
which positively iimit the range of motion of the control surfaces. Stops
shall be so located in the system that wear, slackness or take-up adjust-
pents will not appreciably affect the range of surface travel. Stops shall
be capable of withstandlng the loads corresponding to the design conditions
for the control system.

04.355 Control system locks. When a device is provided for locking
e control surface while the airplane is on the ground or water:

(&) The locking device shall be so installed as to provide
unmistekeable warning to the pllot when it is engaged,

{b) Means shall be provided to preclude the possibility of
the lock becomlng engsged during flight.

Such locks shalld be designed for the ground gust conditions of
§ 04.231.

Proof of gtrenzth. Tesis are required to prove compliance
with Jimit load requirements. The direction of test loads shall be such
as to produce the most severe loading of the control system structure.

The tests shell include all fitbipgs, pulleys, and trackets used to attach
the control system to the primery structure. &malyses or individual load
tests shall be conducted o demonsirate compliance with the multiplying
factor of safety requirements specified for control system joints subjected

to angular motion.

04,3560 QOperation test. An operation test shall be conducted by
operating the conirols from the pilot's compariment with the entire
system so loaded as to correspond to 80% of the limit load specified for
the control system in guestion. TIn this test there shall be no jamming,
excessive friction, or excessive deflection.
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04357 Control system detaiis.

04.3570 Qeneral. 4li comtrol systems and operating devices sbail e
86 designed sud instellsd as to prevent jamming, chafing, or interference
from cargo, passengers,or loose objects as a result of inadequate clearancas.
Special precautions sball be provided in the cockpit to prevent the entry
of foreign objects into places where they might jam the controls. Provisions
shall be mads to prevent the slapping of cables or tubes against parts of the

lli.'l:"plane ®

04,3571  Cable systems. Cebles, cable fittings, turnbuckles, splices,
and pulleys shall be in accordance with approved specifications. Cahbles
smaller than 1/8 inch diameter eball not be used in the primary control
system. The deaign of cable systems shall be such that there will not
be a hazardous change in cable tension throughout the range of travel
under operating conditions and temperaturs variations. Pulley types &nd
slzes shall correspond to the cables with which they are used, as speci-
fied on the pulley specification. 411 pulleys shall be provided with
satisfactory guards which hall be closely fitted to prevent the cables
becoming misplaced or fouled even whenm slack. The pulleys shall 1lie in
the plene passing through the eable within such limits. that the ceble does
not rub agoinst the pulley flangs. Fairleads shall be so installed that
tgey are not required to csuse a change in cable dirsction of mors than

. Clevis pins (excluding those not subject to load or motion) retained
only by cotter pins shall mot be employed in the control system. Turm-
buckles shall be attached to parts having angular motion in such a manner
as to prevent positively any binding throughout the range of travel.
Provisions for visual inspection shall be made at all fairleads, pulleys,
terminals, and turnbuckles. .

04,3572 Joints. Control system joimts subjected to angular motion
in push-puil mystems, excepting bail and roller bearing systems, shall
incorporate & multiplying factor of safety of not less than 3.33 with
respect to the wliimate bearing sirengih of the softest material used as
a bearing. This factor may be reduced to 2.0 for such Joints in csble
contirol systems. For ball or rollsr bearings the approved rating of the
bearing shall not be exceeded.

04,36 Janding gear.

04,361 Shock absorbepg. #4ein, noss; and tail wheel units shall
incorporate shock absorbing claments whizh shall be substantiated by the
tests specified in the following subssctions. Im additien, the shock
absorbing ebility of the landing gear in taxiing um.st be demonstrated
in the operatienal:teats of ® 04.143.

94,3610 Shock absorption tests.

{a} Tt shall be dsmonstrated by energy absorptién tests thav
the 1imit load factors selected for design im accordsnce with 8 04.241 for
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take-off and landing weights respectively would not be exceeded under
the critical landing conditions specified in that section.

(b} In addition, a reserve of energy absorption shall be
demonstrated by a test simulating an airplan@ dascent velocity of 12
fpe at design landing weight, assuming wing 1ift not ereater than the
airplane weight acting during the landing impsct. TIn this test the
landing gear shall not fail.

04,36100 Limit drop teate, Tf complianec2 with the specified limit
landing conditions of ¥ OL.361C(a) 18 demonstrated b~ free drop tests,
these shall be conducted on the complete airplane, or on units consist-~
ing of wheel, tire,and shock absorber in their proper relation, from free
drop heights not less than the followiag:

(a) 18.7 inches for *he des’er landiug weight conditions.
(b} £€.7 inches for the design wake-off waight conditions,

To simulate wing lift in free drop tests the landing gear shall be-
dropped with an effective mass equal to:

We =W h + (1-L)d whera,

R+d ‘
W, = the effective weight o be used in the drop test
n = specified height of drop in imuicsa

d = deflection under impact of the tire (at the approved
inflation pressure) plus the vertical component of
the axle travel relative to the drop mass, The valie
of d used in the computation of W 8hi.l not exceed
the value actually obtained in ths drop test,

W = Wy for main gear unite, squal to the static waight on
the particular umit =it $ho alml

Lave in the level
attitude (with the necse rsel o #er, in the case of
nose whesl type airplanes).

W = Wp for tail gear units, equal to the static weight on
the tail unit with the airplane in the tail down attitude.

W = Wy for noses wheel units, equal te the static reaction
which would exist at the nose wheel, assuming the mass
of the airplane acting at the center of gravity and
exerting a feorce of 1.0g downward and U.Z25g forward.

1 = the ratio of the asswmed wing 1ift to the airplane
weight, not in excess of 0.667.
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The attitude in which a landing gear unit is drop tested shall be

such as to simlate the airplane landing condftion which is eritiesl
from the stardpoint of energy 1o be absorbed by the particular unit.

04,3610), Iimit load factor determination. In determining the
iimit elrplane Inertia foad factsr, n, from Bhe free drop tests deseribed
sbove, the following formula shall be used: :

n anj We 4"1“ where

w

n, = the load factor developed in the dmp'test, that is,
J the acceleration (év/di) in g's recorded
in the drop test, plus 1.0.

The walue of n so determined shall not go ater than the limit
load factor used in the landing conditions, ¥ Qﬁfghl.

0L.36102 Reserve energy absorption drop tests. If compliance with
the reserwe snergy apsorpiion conditiocn specilie 8 04.3610(b) is
demonstrated by free drop tests, the landing gear units shall be droppsd
from a free drop height of not less than 27 inches, If it is desired
to simulate wing 11ft equal te the airplane welght, the units shall be
dropped with an effective mass equal to

"We = W h

. whers the symbola and other details are the same ag in & 0L.36100,

0h4.362 Retracting mechanism. -The landing gear retracting mechanism _
and supporting structure shall be designed for the loads occurring in the
flight conditions when the gear is in the retracted position., It shall
also be designed for the combination of friction, inertia, brake torque,
and air loads oceurring during retractior and extension at any airspsed
up to 1.6 Ve » (flaps in the approach position at design landing weight)

end any load factors up to those specifled for the flaps extended condition,
# 04,212, The landing gear and retracting mechamism, induding tha wheel
wall dnors, shall withstand flight lcads with the landing gear extended

st any speed up to Vc without permanent deformation, Positive means shall
b provided for the purpose of meintaining the wheels in the extended

- position, ‘

_ 04,3620 Emergency operation. Emergency means of extending the land-
"ing gear shall be provided, so that tha landing gear can be satisfactorily
evtanded in the event of any reasonably probable failure in the normal
retraction system., The emergency system shall provide for the fallure of
sy single source of hydraulic, electric, or equivalent energy supply.
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Ols, 5621 ggeration test. Proper functioning of the landing gear
retract mechanism sh demonstrated by operation tests. _

04,3622 Position indicator and warning device, When retractable
landing wheels are used, means shall be provided for indicating to the
pilot, when the wheels are secured in either extreme pozition. In
addition, landplanes shall be provided with an aural warning device
which shall function continuously after all throttles are closed wntil
the gear is dom and locked. If & manual shutoff for the warning device
is provided, it shall be arranged so that reopening the throttles will
render the warning device effective again, as specified above.

. 0h4.3623 Control. The landing gear retraction control shall be
located and shall operate as described in # Ok.3802,

04,363 Wheels. Main landing gear wheels (i.e. those nearest the
airplane center ol gravity) shall be of an approved type in accordance
with Part 15. The rated static load of each main wheel shall not be
less than the design take-off weight, divided by the number of main wheels.
Nose wheels shall be tested in accordance with Part 15 for an ultimate
radial load not less than the maximum nose wheel ultimate loads obtained
in the ground loads requirements, and for the corresponding side and burst
loads specified in Part 15.

OL.36h Tires, A landing gear wheel may be equipped with any make
or type of tire, provided that the tire is a proper fit on the rim of
the wheel and provided thut the approved tire rating is not exceeded
under the following conditions:

(a) Alirplane weight equal to the design take-off weight.

(b) Loa: on main wheel tires equal to the airplane weight
divided by the number of wheels,

{¢) Load on nose wheel tires (to be coupared with the dynamic
rating establisiied for such tires) equal to the reaction obtained at the
nose wheel, assuming the mass of the airplane concentrated at the center
of gravity and exerting a force of 1.0g downward and 0,31lg forward, the
reactions being distributed to the nose and main wheels by the principles
of statics with the drag reaction at the ground applied only st thoae
wheels having brakes. When specially constructed tires are used to
support an airplane, the wheels shall be plainly and conspicucusly marked
to that effect. Such markings shall include the make, size, number of
plies, and identification marking of the proper tire.

Approved ratings are those assigned by the Tire and Rim
Association or by the Administrator.

04.365 Brakes. All airplanes shall be equipped with brakes certi-
ficat accordance with the provisions of Part 15 for the maximm
certificated landing weight at sea level and the power-off stalling
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speed, Ty , as defiuel in 8 04,121, The brake system shall be so designed
and constructed that in the event of a mingle failure in any connection

or transaitting element in the breke system (excluding the operating pedal
or handle), or the losz of any single source of hydraulic or other brake
operating energy supply, it shall be possible, as shown by suitable test
or other data, %o bring the airplane to rest under conditions specified

in 8 0L.124 with a mean negative acceleration during the landing roll of

at least 50% of that obtained in determining the landing distance under
that section. In applying this requirement 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 fluwid resulting from failure of the sealing elements in these
wnits would not reduce the braking effectiveness helow that specified above.

04.3650 Parking brake., A parking brake control shall also be pro-
vided which -may be set by the pilot, and without further attention,
maintain braking sufficient to prevent the airplane from rolling on a
paved rnway while applying ‘take-off power on the most eritical engine,

0L4.3651 Brake controls. Brake controls shall not .require excessive’
control forces in their operation.

Oh.366  Skis. Skis shall be certificated in accordance with the ski
requirements of Part 15. The approved rating of the skis shall not be
less than the maximum take-off weight of the airplane on which they are
installed,

0k.3660 Installation. The ski installation shall be made in
accordance with the siki or airplane manufacturer's recommendations which
-ghall have been approved by the Administrator.

In addition to such shock cord(s) as may be provided, front and
rear check cables shall be used on skis not equipped with special
stabilizing devices.

04,3661 Tests, It shall be demonstrated that the airplane has
satisfactory landing and taxiing characteristics and that the airplane's
flight characteristics are not impalred by the installation of the skia,

0l.37 Hulls and floabs.

04.370 Buoyancy (main seaplane floats). Main seaplane floats shall
have a buoyancy in excess of that required to support the groes weight
of the airplane in fresh water as follows: ‘

{(a) 804 in the case of single floats.
{b) 90% in the case of double floats.

- Main seaplane floats shall contaln at least 5 water-tight
compartments of approximately equal wlume,
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Ol w(boat sagplanes). The huils of boat seaplanes and
ampbibiane shall be divided into water tight compartments such that with
any 2 adjacent compartments flooded, the hull and auxiliary floats (and
tires, if used) will retain sufficient buovancy % support the gross
velght of the saircraft in fresh water withoud capsiszing, Bulkheads may
have mater-tight doors for the purpose of coumunication between com-
partxments.

. D438 Fauselags.

04,380 Pilot compartment.

04,3800 (Qensral. The arrangement of the pllot compartment and its.
appurtenances shall provide a satisfactory degree of safety and assurance
that the pilot will be able %o porform all his duties and operate the
centrols in the correct manner withovi unressonable concentration and
fetigue, :

The primary flight control units listed on Figure OL-17,
exciuding cables snd control rods, shall e sc located with respect to
the propellers that no portion of the pilot or controls lie in the region
' 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
makinz on angle of 5° forward or aft of the pisme of rotation of the
propeliep.

. ¥hen & second pilot 1s requirsd for pariicular operations by
Partr 4G, 41, and 61, the airplane shaii be fully and resdily controllsble
frow each seat,

The pilot compartment shall be so constructed as to prevent
leakage likely to be distracting to the crew or hammful to the structure
when flying in rain or snow, A door or an adequate openable window shall
be provided between the pilot compartment and the passenger compartment.
When a door is provided, it shall be equipped with a locking means which
will prevent passangers from opening such door without the pilot's
. permission,

h

0l,3801 Vision.

04.38010 Non-precipitation conditions. The pilot compartment shall
be arranged to aflord tﬁe pilots a sulficiently extensive, clear, and
mdighorted view to perform safely sll mansuvers within the operating
Idwiraiiong of the sirvplane, including taxiing, take-off, approsch, and
janding. Tt shell be demonstrated by dsy end night flight tests that the
plict compertsent is free of glare and reflections that would interfere
with the pilota! vision, ‘

Ui 38011 Precipitstion conditions. At least the first pilot shall
be afforded an adequate view along the flight path in normal flight,
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epproach, and "anding, by the provisional mesns for maintaining appro-
priste areas of the windshield clear without continuous attention by the
crew during the following conditions of precipitation:

(a8) In heavy rain at all speeds up to 1. 6Vgy, flaps retracted,
(b) In severe icing conditlons, whenever de-icing provisions
are required for the particular operations by Parts 40, 1, and 61,

" In all cases, at least the first pilot shall be provided with
a window which is openable umder the above conditions and is so arranged
as to afford, through the opening, a view as specified above, with
sufficient pro'rection from the elements that his vision is not jmpeired.
The window need not be opened under pressurized condiiions,

0},38012 Pilot windshield and windows. All internal glass panes
shall be of a non-splintering safety type.

04.38013 Bird impact. The windshield, its supporting structure, and
other structure in front of the pilots shall have sufficient strength to
withstand without penetration the lmpact of a four-pound bird when the
relative velocity of the bird to the sirplane slong the {light path of
the latter i1s equal to the value of V, at sea level chosen in accordance
with # OL.2110. ‘

Ols, 3802 Cockpit arrangement. A1l cockpit controls shall be so
located and except for the primary controls, identified as w provide
satisfactory convenience in operation indluding adequate provisions to
prevent the possibility of confusion and consequent inadvertent operatiom.
See Pigures Ob~17 and Ol~18 for direction of movement of aerodynamic, ard
certain powerplant, sccessories, and auxiliary controls. Wherever
practicable the sense of motion involved in the operation of other controls
shall correspond with the sense of the effect of the operation upen the
airplane or the part operated.

The controls shall be so located and arranged with respect to
the pilotts seat that it will be readily possible for the operator to
obtain full and unrestricted movement of each control without interference
from either the cockpit structure or the operator's clothing when seated.
This shall be demonstrated for individusls ranging from 5!2% to 6'0% in
height,.

Identical power plant controls for the several engines shall
be so located as to prevent any misleading impression as to the engines
to which they relate, :

0L.38020 Instruments and markings. See 8 OL,5200 relative to
instrument arrangement. The operational markings, instructions, and
pla.cazdu required for the instruments, controls, etc,, are specified in
! Ohu 1.
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AERODYNAMIC CONTRCLS

FIGURE QlL~17

CONTROLS TYPE OF CONTROL MOVEMENT AND ACTUATION
PRIMARY ¢ =—-
Afleron Stick or Column '§IGHT éclockwise) for RIGHT
WTN(G: DOWN
with grip or
wheel ' REARWARD TO pitch NOSE UP
Elevator :
RIG
Rudder Foot pedals or HT pedal forward for
' rudder bar NOSE RIGHT
SECONDARY 5= _
Flaps or Aux XTXXX

1ift Deviced

DOWN TO EXTEND

TRIMMING

Tabs or

Equivalent'

Wheel (or Segment

when actuation

sugeests rotary

movenent)

ROTATE to produce similar
rotation of the airplane
about the axis which is

parallel to the axis of the
control being operated,

_ Wing flap.or auxiliary 1ift device controls and the landing
gear control shall be adequately separated to prevent confusion and
subsequent inadvertent operation,
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POWERPLANT AND AUXILIARY CONTROLS

Figure Ol-18
CONTROLS . |  MOVEMENT AND ACTUATION

POHERPLANT:

Throttles FORWARD TO TNCREASE POWER

Propellep ' | FORWARD T0 TNCREASE R?M

Mixture Fcnwm' FOR RICH

Carburetor Air Heat FORWARD FOR COLD
AUXTLIARY :

Landing Gear | Down TO EXTEND

" Wing flap or auxiliary 1ift device controls and the landing
gear control shall be adequately separated to prevent confusion
and subsequent inadvertent operation, o



04,3803 Noise and vibration. Vibration and noise characteristics of
cockpit appurtenances shall be such as not to interfere with the safe
operstion of the airplane,

0h.381 Emergency provisions.

0L.3811 Flotation. When certification of ditching provisions is
desired under the provisions of 8 0L,26]1, satisfactory evidence shall be
submitted that there is every reasonable probability that the airplane,
after landing in the water as specified in 8 OL.261, would remain afloat,
as follows:

{(a) In the case of airplanes equipped with 1life rafts having
capacity for all persons aboard the airplane, the floating time and trim
would permit &ll occupants to leave their ditching stations and occupy
the rafts. )

(b) 1In the case of airplanes not equipped with life rafts
having capacity for all persons aboard the airplane, the airplane would
float indefinitely with sufficient compartments above the mer line to
accommodate all persons aboard the airplane,

Compliance with these requirements may be demonstrated by
buoyancy and trim computations in'which suitable allowances are made for
probable styuctural damage and leakage., For airplanes equipped with fuel
dump valves, the volume of fuel ilich could be dumped may be considered
‘as buoyancy volume.

QL. 3812 Emergency exits. Passenger and crew compartments designated
88 occupiable during take-off and landing shall be provided with emergency
exits as specified in the following subsections. For the purposes of this
requirement, & compartment is definbd as a closed space to which normal
access is by & door, passageway, or stair that is likely to become a
bottleneck in evacuating the airplane. In case of question concerning
the adequacy and suitability of emergency exits, it shall be demonstrated
that the airplane can be completely evacuated in 30 seconds, or in & time
equal to one second per occupant, whichever is greater, under conditions
simulating a forced landing. The maximm number of persons for which
‘seats are provided shall be used in this demonstration. The persons
demonstrating the evacuation procedure may be briefed once prior to the
official demonstration.

0L, 38120 Number of exits. The minimum number of exits per compart-
ment is .as followss

Number of persons for which Minimum number of exits
seats are provided. required

S or less v
Exceeding 5, not exceeding 15
Exceeding 15, not exceeding 22
Exceeding 22, not exceeding 29
Exceeding 29, not exceeding 36
Exceeding 36, not exceeding 50

onEwn =
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" The external door specified in § OL.3821 msy be counted as one
smergency exit if it meets the detail requirements of 8 04.38121.

The number of exiis in any one compartment need not exceed L
if an adjacent compartment can be reached througn a passageway without
& door and if the totsl exits in the 2 compartments exceeds at least
1 exit per 8 passengers. Other numbers of exits may be used if it can
be dmmonstrazted that the airplane can be avacuated in the time specified
in § Oh.36812.

OQ.Q{EM_;, Zrit srrangement. At least the winimum number of exits
specified in 8 'i;.30420 shall be located so as to zive the maximum like-
1ihood of their beirg usable in the emergency landiing with wheels up.
Whet QarLifizancon o0 dli¢hing provisions is desireg, it shall be shown
that 2t loast ons emergency exit for every 16 passengers is located above
the water linz as dotermined in ¥ 04,3813,

In airplanes for which 2 or mors exits are requirsed, the ratio
of ths number of exitvs ou either cide %o the Yotal number reguired shall
be not leas than cue-thizl, I scch cagez at lsast one exit ¢n the
opposlie cide from %ue main Goor shall bz operatable from the cutside
and &hell. be maried accorlingdy for the guldencs of rescue persuvniel.

The exits shall be readily sccessible, shill not requirs ‘
mcapt:lonal agility of a person using them and shall be distributed so
ag vo faciliiete epress without crowding., Each exit shall provide &
clear and unobstructed opening to the oubtside, the minimum dimensions of
the opening shall he such theb 2 19 by 26 inch eliipss may be inscribed
therein. Reasonsble provisions shall be msde againsi the jemming of exits
as @ result of fusclage deformation,

The method of opening siiall be simple snd obvious and the exits
shall be so arrengsd that they may be readily operated. (See B 04.6122)
~ The proper functioning of exits shall be demonstrated by test. At land-
plane exits which are more than 10 feet from the ground with the airolane
on the ground and wheels retracted, suitable means shall be preovided by
which the occupsnis can safely descent tw the grownd.

Oh.382 Passenger and crew accommodations.

04.3821 Doors. Alrplanes having closed cabins shall Le rrovided
‘with at least one adequete gnd easily accessible externsl main door. It
.ghall be possible to open such door from either insids or cutside by the
operation of only one handle inside or one handle outside even though
the persons using the exit may be crowded near it. The means of opening
shall bs gimple and obvious snd shall be =g arranged ami marked that it
can bs readily located and operated, even in darkness. Ressonable pro-
visions shall be made to prevent the jamming of such duue =& a result of
fuselege deformaticn in & minor crash,
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Ko doox for reguiar use shall be sc located that persons using
it would he endengered by the propellers.

0h.3822 Sests, berths, a.nd safely belis.

0L.38220 Arrangement. At all stations designated as occupiable
during take-off and landing, the seats, berths, belts or harness and
surrounding parts of the airplane shall be so arranged that a person
making proper use of the facilities provided would not suffer serious
injury in the emergency larding conditions of 8 04,26 as a result of
conitact of a vulnerable part of his body with any penetrating or relatively
s80lid object. Passengers and crew shall be afforded protection from head
injuries by one of the following or equivalent means:

(a) Safety belt and shoulder harness which will prevent the
head from contacting any injurious object,

(b) Safety belt and the elimination of all injurious objects
within radius of the head in a fore and aft direction,

(c) Safety belt and a cushioned rest which will properly
support the arms, shoulders, head,and spine. This method may be applied
to forward, sideward,and rearward facing seats.

Sunitable hand grips or rails shall be provided along aisles to
enable passengers or crew members to steady themselves while using the
aisles during moderately rough air flights. Any projecting objects
. likely to cause injury to persons seated or moving about the girplane in.
normal flight shall be suitably padded.

04.38221 Strength. All seats, berths, and supporting structure shall
be designed for an occupant 'weighing at least 170 1lbs, and the critical
loads resulting from all specified flight load conditions.

A1l seats and berths designated as occupiable during landing
ard take-off, and their supporting structure, shall.also be designed for
the loads resulting from the specified ground loads and the emergency
landing conditions of 8 OL.26, including appropriate reactions from the
safety belts or harness.

Pilots! seats shall be designed for the reactions resulting
from application of the pilot forces to the flight controls as specified
in 8 O4.23.

04.3823 Ventilation and heating.

0L4.38230 Ventilation, All passenger and crew compartments shall be
suitably ventilated. Carbon monoxide concentration shall not exceed one
part in 20,000 parta of air, and fuel fumes shall not be present. -



Oh, 38 231 Combustion heaters. Gasoline operated combustion heater
installations shall comply with applicable parts of the power plant
installation requiresents covering fire hazards and precautions, All
applicable requirements concerning fuel tanks, lines, and exhaust systems
shall be considered.

Oly. 182_4 Fire precautions.

0L4.38240 Cabin interiors. In compartments where smolding is bto be
permitted, the materials of the cabin lining, floors, upholstery, and
furnishings shall be sufficiently flame resistant to preclude ignition
by cigarettes or matches, and suitable ash containers shall be provided,
All other compartments shall be placarded against smoking.

0L4.3825 Cargo compartments. Each cargo compartment shall be designed
for the placarded maximum weight of contents and critical load distri-
‘butlons at the appropriate maximum load factors corresponding to all
specified flight and ground load conditions, excluding the emergency
landing conditions of 8 Ok.28. Suitable provisions shall be made to

- prevent the contents of cargo compartments from becoming a hazard by
shifting under these loads. Such provisions shall also be adequate to
protect the passengers and c¢rew from injury by the contents of any cargo
conpartment when the ultimate forward acting inert-la. force is 6 g.

0L.3826 Pressure cabings, When pressurized compartments are provided
for the occupants of the airplane, the following requirements shall be met,

Ohc2§260 StrmEE .

(a) All parts of the airplane subjected to loads from both
pressure diffsrential and Flight strength conditions shall be designed
for 1limit loads corresponding to the flight limit loads combined with
pressure differential loads from zero up to the maximum relief valve
setting. The external pressure distribution on the cabin in ﬂight shall
be taken into account.

(b) If landings are to be pemitt.ed with the cabin pressurized,
loads from the landing conditions shall be combined with pressure
~ differential loads from zero up to maximum to be permitted during landing.

(¢) As.a separate condition, all parts of the airplane affected
by pressure differential loads shall be designed for limit presaure
differential loads corresponding to 1,33 times the maximum relief valve
setting. All other loads shall be omitted in this case.

(d) Wwhen a pressurized cabin is separated into two or more
compartments by bulkheads or floors, the primery structure shall be
designed to withstand the effects of sudden release of pressure in any
~ compartment having external doors or windows. This condition shall be

investigated for the fallure of the largest opening in a compartment and
intercompartment venting may be accounted for when provided.
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04.38261 Pressure supply. Tf cabin pressurization is to be used
in lieu of the regular use of oxygen at altitude in complying with the
operating requirements of Parts 40, Ll,and 61, the pressure supply shall
bte capable of maintaining a cabin pressure corresponding to an altitude
of not more thean 10,000 feet in standard atmosphere when the airplane
aititude is any value up to the maximum for which certification is desired.

0l 38262 Pressure control. Pressure cabins shall be provided with
at least the following valves, controls, and indicators for controlling
cabin pressure:

(a) At least two pressure relief valves, one or both of which
may be the normal regulating valve, which will automatically limit the
positive pressure dif ferential to a predetermined value at the maximum °
rate of flow delivered by the pressure source, The combined capacity of
these valves shall be such that the failure of any one valve to operate
would not cause an appreciable rise in the pressure differential. The
pressure differential is considered positive when the internal presasure
is greater than the external.

- (b) At least two reversed pressure differential relief valves
{or equivalent) which will automatically prevent a negative pressure
differential greater than that which would damage the structure. One
negative pressure relief valve may be used if it is of simple design.

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

(d) A suitable automatic or manual regulaxor for controlling
the intake and/or exhaust airflow by means of which required internal
pressures and airflow rates can be maintained,

(e) Instruments at an appropriate crew station showing the
pressure differential, the absolute pressure in the cabin, and the rate
of change of the absolute pressure,

(f7 Suitable warning indications shall be provided at the
appropriate crew station, which will indicate when the safe or pre-set
limits on pressure ,differential and absolute cabin pressure are exceeded,

(g) If the structure has not been design.. for pressure
differentials up to the maximum relief valve selting in combination with
landing loads (see & OL.38200-b) a suitable warning placard shall be
provided at the appropriate crew-gtation,

0l,38263 Tests. The complete pressure cabin, including doors and
windows and valves, shall be tested. as a pressure vessel for the pressure
differential specified in 8 OL.38260(c).

The following functional tests shall be performed up to the
working pressures:

(a) Punctional and capacity tests of the positive and negative
pressure differential relief valves and the emergency release valve,
gsimulating the condition of regulator valves closed.

F—

L
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(b) Tests showing that all parts of the pressurization systenm
would fungtion properly under all possible conditions of pressure,
temperature, and moisture up to the maximum altitude for which certifi-
cation is desired.

(c) Flight tests demonstrating the performance of the pressure
supply pressure and flow regulstors, indicators, and warning signals in
steady and steppod ¢limbs and descents at rates corresponding to the
‘maximum attainable without exceeding the operating limitations of the
airplane, up to the maximum altitude for which certification is desired.

(d) Tests ehowing that all doors and emergency exits operate
properly after flights listed in (c) above.

0&.2827 Reinforcement near propellers. Surfacea nesr propeller tips
shall have sufficient stremgtn ang stiffness to withstand the effects of
the induced vibration and of ice throm from the propeller. Windows shall
not be located in this srea unless shown capable of withstanding the most

savere ice impact likely to occur.
0L.39 Miscellaneous.

04,390 Leveling marks. Suitable reference marks shall be provided
for use leﬁﬂn_g'%ﬁ%_mplane when making weight and balance deter-

minations on the ground.
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044 POWER PLANT INSTALLATION - RECIPROCATING ENGINES
04.40 General.

(a) The power plant installation shall be considered to include
all components of the airplane which are necessary for its propulsien. It
shall also be eomsidered to include all components which affect the econtrol
of the major propulsive units or which affect their safety of operation
between normal inspections or overhaul periods.

(b) A1l components of the power plant installation shall be con-
structed, arranged, and installed in a manner that will assure their con-
{tinued saf=:— operation between normal inspections or overhauwl periods,
.Accessibllity shall be provided to permit such inspection and maintenance
as is necessary to assure continued airworthiness.

(¢) Electrical inter-connections shall be provided to prevent the
existence of differences of potentigl between major componemts of the power
plant installation and other portions of the airplane.

C4.41 Engines and Qrogellei-s.

04.430 Engines. FEngines instalied in certificsted airplanes shall be
of a type that has been certificated in accordance with the prdvisions of
Fart 13 of the Civil Air Regulations,.

04.43000 fngine isolation. The engines shall be so isolated, each
from the other, that the failure or malTunctioning of any engine, or any
part of the power plant installation serving any engine, will not prevent
the safe operation of the remsining engine or engines.

04,4100 Control of emgine rotatiop, Means shall be provided for
stopping and restarting the rotation of any engine individually in flight.

A11l components provided for this purpose which are located on the engine
side of the firewall and might be exposed to fire, shall be of fire resie-
tant construction (See also § 04.436).

Propellers. Propellers installed in certificated airplanes
shall be of a type that has been certificated in accordance with the prov-
isions of Part 14 of the Civil Air Regulations.

04,4310 Propeller vibraticn. The magnitude of the propeller blade
vibration stresses under all normal conditions of oparations shall be
determined by actual measurement or by ccmparison with similer instal-
lations for which such measurements have been made, The vibration stresses
thus determined shall not exceed values that have been demonstrated to be
safe for continuous operation.

04.4111 Propelier pitch and speed L

(a) The propeller pitch snd speed shall be limited to values that
‘'will assure safe operation under all normal conditions of operation and
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- will assure compliance with the performance requirements specified in
g 04.12 and its related sub-sections.,

: (b) A propeller speed limiting means shall be provided at
the governmor. Such means shall be set to limit the maxdmum vessible
~governed engine speed to a value not exceeding the maximum permissible

RPM, '

(¢} The low pitch blade stop im .thae propeller shall be set or
other means used to limit the low pitch positlim, so as not to exceed
103% of the maximum permissitle propeller shaft RPM under the following
conditlons:

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

(2) Engine operating at take-off manifold pressure with
the airplane stationary under standard atmespheric conditions,

.04,4;12 Propeller clearsnce.

(a) Oround clearance:

(1) Sevem inches (for airplanes equipped with nose wheel type
landing gearsg or nine inches (for airplanes equipped with tail wheel type
landing gears) with the landing gear statically deflected and the airplane
in the level, normmal take-off, or taxiing attitude, whichever is most
eritical. ' _

{(2) In addition to (1) above, there shall be positive,
clearance between the propeller and the ground when, with the airplane
in the level take-off attitude, the critical tire is completely deflated
and ‘the corresponding landing gear strut is completely bottomed.

(b) Water clearance: A minimum clearance of 18 inches shall
be provided umnless compliance with 8 04.144 can be demonstrated.
(¢) Structural clearance:

1) One inch radial clearance between the blade tips and
the airplane structure, or whatever additimal radial clearance is neces-

sary to preclude harmful vibration of the propeller or airplane,

(2) One-half inch longitudinal clearance bstween the pro-
" peller btlades or cuffs and stationary portions of the airplane. Adequate
positive clearance shall be provided between other rotating portions of
the propeller or spinner and stationary portions of the airplane.

04,4113 Propeller de~icing provisions, Airplanes intended for oper-
ation under atmospheric conditions conduclive to the formation of propeller

4ce shall be provided with means for the prevermtion and removal of such ice
accuwmulations,

Fuel system. The fuel syat.m shall be constructed and arranged
1n & manner to assure the provision of fuel to each engine at a flow rate

' and pressure which have been established for proper engine functioning under

‘all normal conditions of operation including &ll maneuvers for which the
adrplane 1s intended, °
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04,421 Fusl system arrangement, Fuel systemg shall bz =0 arranged
that any one fuel pump camnot draw fuel from more than one tank at a time
unless means are provided te prevent introducing air inte the system,

04,4210 Fuel system independence. The fuel system shall be arranged .
t6 permit operation in such a manner that the failure of any one component
will not result in the irrecoverable loss of the power of more than one en-
gine, A separate fuel tank need not be provided for sach emgine io show
compliance with this requirement if the Administrator finds that the fuel
system incorporates features which provide squivalent safaly.

04,4211 Pressure cross feed arrangements. Pressure cross feed lines
shall not pass through portions of the airplane deveted to ¢carrying per-
sonnel or cargo unless means are provided to permit the flight persennel
to shut off the supply of fuel 4o these lines, or unless the lines are
enclosed in a4 fudl and fume proofl enclosure that is ventilatad and drained
0 the exterior of the airplane. Such enclosures need not be used if these
lines inceorporate no fittings on or within the personnel or cargo areas and
are suitably routed or protected to safeguard against accldental damage,
Lines which can be isolated from the remainder of the fuel system by means
of valves at each end shall incorporate provisions for the reiief of ex-
céessive pressures that may result ‘from exposure of the 1sclated line to
high ambient temperatures,

04,422 TFuel system operation.

04,4220 TFuel flow rate. The ability of the fuel system to provide
the required fuel flow rate shall be demonstrated when tha airplane is in
the attitude which represents the most adverse condition from the stand-
point of fuel feed which the airplane is designed to attain, At least the
following shall be considered in this regard:

(a} The nomal ground attitude,

(b) Climb with take-off flaps (landing weight) and gear up,
usii:tmgttake—off power, at speed V2, as deteriiined in & 04,1220(b), at landing
weight,

{c) Level flight at maximm continuous power or the powsr ree
quired for level flight at V,, whichever is less.

{d) The attitude of glide at a speed of 1.3Vs,.

Durding this test, fuel shall be delivered to the engine at a
pressure not less than the minimum established for proper engine operatim.
The quantity of fuel in the tank being tested shall not exceed the amount
established as the vnusable fuel sunply for that tank (as determined by
demonstration of compliance with the provisions of 8§ 04.4221, {See also
§ 04.423 and 04.5222) plus whatever minimum quantity of fuel i1 may be
necessary to add for the purpose of conducting the flow test, If a fuel
flowmeter is provided, the meter shall be blacked during the flow test and
the fuel shall flow through the mster by-pass,



- 79 -

04,42200 Fuel flow rate for pump systems, The fuel flow rate for
pump systems (main and reserve supply) shall be 0.9 pounds per hour for
each take-off horsepowar or 125% of the actual take-off fuel consumpiticn
of the englne, whichever is greater, This flow rate shall be anplicable
to toth the primary engine-~driven pump and to emergency pumps and shall be
avallable when the pump is running at the speed at which it would normally
be operating during take-off. In the case of hand operated pumps, this
speed shall be condidered to be not more than 60 complete cycles (120 single
strokes) per minute,

0%,5,2201 Fuel flow rate for transfer systems, The provisims of
8 04.42200 shall &lso apply to transfer systems with the exception that
the required fuel flow rate for the engine or engines involved shall be
estahlished upon the basis of maximum continuouws power and speed instead
of take-off power and speed,

04,4223 Determination of unusable fuel supply and fuel system oper-~

ation low fual.
(a) The unusable fusl supply for each tank, used for take-off
and landing, shall be established as not less than the quantity at waich

the first evidence of malfunctioning occurs under conditions specified
below, (See §.04.423). Upon presentatian of the airplane for test, the
applicant shall stipulate the quantity of fuel with which he wishes to dem-
onstrate compliance with this provision and shall also indicate which of the
following conditions is most likely to be critical from the standpoint of
estahlishing the wnusahble fuel supply. He shall alsc indicate the order in
which the other conditions may be critical from this standpoint,

(1) Level flight at maximum continuous power or the power
required for level flight at V,, whichever is less.

(2) Climb with take-off flaps (landing weight) and gear up,
using take-off power at speed V,, as determined in 8 04,1220(b), at landing
weight,

(3) Rapid application of maximum continuous power and sub-
sequent transition to climb at speed V, as in (2), with retraction of flaps
and gear from a power-off glide at 1.,3Vg, with flaps and gear down, at min-
Imum weight with sufficient fuel for demonstration.

(b) If an engine can be supplied with fudl from more than one
tank, it shall be possible to regain the full fuel pressure of that engine
in not more than 20 seconds after switching to any full tank after engine
mal functioning becomes apparent due to the depletion of the fuel supoly in
- any tank from which the engine can be fed, Compliance with this provision
shall be demonstirated in level fiight.

(¢) The unusable fuel supply for all tanks other than those used
for take~off and landimg shall be established as not less than the quantity
at which the first evidence of malfunctioning occurs under the conditions
specified in 8 04.,4221(a)(1), This may be a ground test. :

Q424222 Fuel system hot weather operation. Thers shall be no evidence
of vapor lock or other malfunctioning when the airplane is pperated with fuel

at a temperature of not less than 110°F and is climbed, at a climb speed not



- 00 -

to exceed that which will permit compliance with the ciimb requirement
specified in B 04,1230, to the altitude at which the one-engine Inoperative,
best rate of climb, expressed In feet per minute, is not more then 0.02 Vg,
for airplanes with a maximum take~off weight of 40,000 1lbs, or less,

0.04 Vsozfor airplanes with a maximum take-off weight of 60,000 lbs., or
more with a linear variatiocn between 40,000 1bs. and 60,000 1lbs. when
climbing at the weight corresponding to cperation with full fuel tanks,
minimum crew, and only that ballast which may be necessary to maintain the
center of gravity limits for which the airplane is to be certificated. Dem~
onstration of compliance with this provision shall be accomplished either in
flight or by means of a ground installation which closely simulates conditicns
in flight, In case of a flight demonstration conducted in cold weather, the
Administrator may request that fuel tank surlfaces, fuel lines, and other

fuel system parts which may be subjected to cooling action from cold air, be
suitably insulated to simulate, in so far as practicable, flight in hot
weather, ‘

04.4223 Flow beiween intercomnected tanks., In the case of systems
viith tanks whose cutlets are intercomnected, it shall not be possible for
fuel to flow between tanks in gquantities sufficient to cause an overflow of

fuel from the t .nk vent when the airplare is opsrated as specified in
§ 0/.4221{a) an. the tanks are full.

04,423 Fuel Tanks. Fuel tanks shall be capable of withstanding with-
cut failure any vitration, inertia, fluvid, and structural loads to which
they may be subjected in operation. Flexille fuel tank liners shall be of
an acceptatle type or proven sultatle for the particular anplication. The
fuel tanks, as installed, shall be designed to withstand a minimum internal
pressure of 3.5 psi . Integral type .fuel tanks shall be provided with ade-
quite facilities for the inspection and repair of the tank interior, The
total usuabtle capacity of the fuel tanks shall not be less than 0,15 gallens
for each maximum continuous horsepowsr for which the airplane is certificated.
The unusarle capacity shall be ccnsidered to be the minimum quantity of fuel
that wil)l permit compliance with the provisions of ¥ 04,4221, The fuel quan-
tity guage shall be adjusted to account for the unusatle fuel supply as
spocified in 8 04.5222. The weight of the unusable fuel supply shall be in-
szivded in the empty welght of the airplane,

04,4230 Fuel tank tests,

f2) Fuel tanks shall be capable of withstanding the following
mressure tests without failure or leakage. . These pressures may be applied
ir & manrer simulating the actual pressure aistribution in service,

(1) Conventional metal tanks and non-metallie tanks whose
valls are not sunported by the alrplane structure: A pressure of 3.5 psi.
o= the mressure develeped during the maximum Wltimate acceleration of -the
airplare with a fvll tank, whichever is greater,
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(2) Integral tanks: A minimm pressure of 3,5 psi
shall be used unless the pressure developed during the maximum 1imit
acceleration of the alrplune with a full tank exceeds this amount, in
which case a hydrostatic head, or equivalent test, shall be applied to
duplicate the acceleration loads in so far as possible, but need not ex-
ceed 3.5 psi on surfaces not exposed to the acceleration leoading.

(3) Non-metallic tanks whose walls are supported by air-
plane structure shall be tested fo a pressure of 3.5 pei when mounted
in the airplane structure.

(b) Tanks with large unsunported or unstiffened flat areas,
shall be capable of withstanding the following tests, or cther suitatlle
tests, without leakage or failure. The complete tark assembly, together
with its supports, shall be subjected to a vitration test when mounted in
a manner simulating the actual installation, The tank assembly shall be
vibrated for 25 hours at an amplitude of not less than 1/32 of an inch
while filled two.-thirds full of water. The frequency of vibratiom shall
be 90% of the maximum continuous rated speed of the engine unless some
other frequency within the normsl operating range of speeds of the engine ,
i3 more critical, in which case the latter speed shall be employed and the
time of test shall Re adjvsted to accomplish the same number of vibration
cycles. In conjunction with the vibration test, the tank assembly shall
be rocked through an angle of 15° on either side of the horizental (30¢
total) about an axis parallel to the axis of the fuselage. The assembly
shall be rocked at the rate of 16 to 20 complete cycles per minute.

(e) In case of tanks with non-metallic liners, a specimen liner
of the same basic construction as that to be used in the airplane shall,
when installed in a sultable representative test tank, satisfactorily with-
starid the slosh test in (b) with fuel at a temperature of 110°F,

04,4231 Fuel tank installaticn,

_ (a) The method of support for fuel tanks shall not be such as to
concentrate loads on unsupported tank surfaces resulting from the weight of
the fuel in the tank. Pads shall be provided to prevent chafing beuween
the tank and its supports., Materials employed for paddinz shall be non-
absorbent or shall be treated to prevent the absorpticn of fluids, If
flexible tank liners are employed, they shall be so supported that the
liner is not required to withstand fiuid loads. Interior surfaces of com-
partments for such liners shall be smooth and free of projections which nay
cause wear of the liner unless provisions are made for protection of the
liner at such points or wmless the construction of the liner itself pro-
vides such protection..

' (b) Spaces adjacent to the surfaces of the tank shall be ven-
tilated consistent with the size of the compartment to avold fume accum-
ulation in the case of minor leakage, or if the tank is in a sealed compart-
ment the ventilation may be limited to that provided by Jrain holes of '
sufficient size to prevent excessive pressure resulting from altitude
changes, ’

L]
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(¢} Fuoe tanks - wll st Le I oatud on the 2rgine ‘side of the
firewall, MNov less . arn dneh of ¢lear air space shall be provided
between the fuel funk wnd tre firswall, No porticn of engine nacelle skin
which lies immediately o ta h..dJCal sir egress opening from the engine

compartment shall act : . thn wall of an inteyral tank,, Fuel tanks shall
be isclated from persoiodd comsar tiaerbts Y Lieans of fume and fuel proof
enclosures.

04,4234 Fugl T eonstruction.

04442320 Fugl vk expansion space. Fuel tanks shall be provided with
an expansion space c¢f not less than 2% of the tank capacity. It shall not
be possitle inadvertently to fill the fvel tank expansion space when the
airplane is in the rommal sround attitude.

04e4232) Fruel Yunk sump.

(a) Hacn *ank shall be provided with a sump having a capaclity of
not less than eitiher 0,25% of the tark capacity or 1/16 of a pallon, which-
gver is greater.

(b} The fuel tank sump capacity specified above shall be effective
with the airplapne in the normal ground attitude. The fuel tank shall be
constructed to permit drainage of any hazardeus quantity of water from all
porticns of the tank tec the sump when the airplane is in the ground attitude.

(¢) Fuel tank sumps shall be provided with a drain to permit come
ple te drainage of the sump on the greund, The drain shall discharge clear
of all portions of the airplane and shall be provided with means for nosi-
tively or automatically locking the drain in the clesed position., The drain
shall be readily accessible,

(&} An additicnal drain may be provided, if necessary, for tank

drainage.

0442322 Fuel tank filler copnection., The fuel tank filler ccnnections
shall be marked as specified in 8§ 04.6121., Provisicn shall be made tc pre-
vent tiue entrance of fuel into the fuel tank compartment or any portions of
the airplane other than the tank itself, Recessed fuel filler connections
which retaln any appreciatle quantity of fuel shall be drained and the drain
shall ‘discharge clear of &1l portions of the airplane, The filler cap shall
provide a fuel tight seal.

04442323 Fuel Tank vents and carburetor vapor vents,

(a) Fuel tanks shall be vented frem the top portion of the expan—
sion space in such a manner that the tank is adequately vented under all
normal flight conditions. Vent outlets shall be so located and constructed
as to prevent the possibility of their being obstructed by ice or other
foreign matter. The vent shall be so constructed as to preclude the possi-
bility of syphoning fuel during normal operation. The vent shall be of
sufficient size to permit the rapid relief of excessive differences of pres-
sure between the interior and exterior of the tank. Air spacos of vtanks
whose outlets are interconnected shall also be interconnected. There shall
be no points in the vent line where moisture may accumulate with the air-
plane in either the ground or level flipht attitude unless prcper drainage
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is provided. Vents and drainage shall not teminate at points vwhere the
di scharge of fuel from the vant outlet will constitute a fire hazard or
from which fumes may enter personnel compartments.

{b) Carburetors which are provided with vapor elimination con-
nections shall be provided with a vent line which will lead vapors back to
one of the fuel tanks. Sdtisfactory provisions shall be incorovordted in
the vent system to avoid stoppage by ice. If more than one fuel tank is

. provided and it is necessary to use the tanks in a definite sequence for
any reasen, the vapor vent return line shall lead back to the fuel tank
used for take-off and landing.

04442324 Fuel tank outlet., The fuel tank outlet shall be provided
with a strainer of from 8 to 12 meshes per inch, or a suitable streiner on
the booster pump. The ¢lear area of the fuel tank outlet strainer shall
not be less than 5 times the area of the fuel tank outlet line. The di.
ameter of the strainer shall not be less than the diameter of the fusl tank
outlet, Finger strainers shall be installed in & manner to be acecessible
for inspection and cleaning.

04,424 Fuel pump and pump installation.

(8} If fuel pumps are provided to maintain a supply of Tuel to
the engine, at least one pump for engine engine shall be driven by the
engine, Fuel pumps shall be adequate to meet the flow requirements of the
applicable portions of ® 04.4220 and its related sub-secticns., Provision
shall be made to maintain the fuel pressure at the inlet to the cayburetor
within the range of limits established for proper englne operation. %hen
necessary for the maintenance of the proper fuel delivery pressure, a con-
nection shall be provided to transmit the carburetor air intake static pres-
sure to the'proper fuel pump relief valve connection. In such cases, to
avoid erroneous fuel pressure reading, the gauge balance lines shonld be
independently connected to the carturetor inlet pressure,

(b) Unless equivalent provisions are made %o psrmit the system
to continue to supply fuel to all engines in case of the failure of any
positive displacement fuel system pump, the pump itself shall incoroorate
in integral by-pass. Engine fuel injection pumps which are certificated
as an integral part of the engine need not incorporate a by-pass..  *

: (¢) Emergency fuel pumps shall be provided to permit supplying
all engines with fuel in cass of the failure of any cne fuel system pump,
unle ss the engine—driven pump has been approved with the engine and suitable
precavtions are taken to avoid vapor lock and pump cavitation. If the only
pump used in the system is an engine fuel injection pump which has been
certificated as an integral part of the engine, an emergency pump need not
be provided., Emergency pumps shall be capable of complying with the same .
flow requirements as are prescribed for the main pumps, Hand emergency pumps
shall not require excessive effort for thelr continued operatim at the rate
of 60 complete cycles (120 single strokes) per minute. Emergency puaps shall
be available for immediate use in case of the failure of any other pump.

If the engine-driven pumps are capable of maintaining flight up
to 10,000 feet altitude and with 110°F fuel without the aid of auxiliary
pumps, the auxiliary pumps may be considered as emergency pumps.
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04,425 Fuel system lines and fittings, Fuel lines shall be installed
and supported in a marmer that will prevent excessive vibration and will be

adequate to withstand lcads due to fuel pressure and accelerated flight con-
ditions. Lines which are connected to components of the airplane between
which relative motion may exist shall incorporate provisions for flexibility.
Flexitle connections in lines which may be under pressure and subjected to
axial loading shall employ flexible hose assemblies rather than hose clamp
connections, Flexible hose shall be of an acceptable type or proven suit-
able for the particular application.

04,4250 Fire resistant fuel lines and fittines. Metal fuel lines,
except for flexible portims thereof, located on the engine side of the fire-

wall shall be constructed of corrosion resistant steel or material of equive
alent fire resistance. Flexille connections in such lines shall employ
fire-resistant hose with factory fixed ends, detachable ends, or heat and
corrosion resistant hose clamps, Fire resistant hose may be used in lieun
-of metal lines, Aluminum alloy fittings and accessories may be used if ade-
guately fire resistant,

04,4251 Fuel valves.

(a) Means shall be provided to permit the flight personnel to
shut off rapifly the flow of fuel to any engine individually in f1ight,
Valves provided for this purpose shall be located not closer to the engine
than the remote side of the firewall. It shall be demonstrated that no
appreciable amount of fuel will drain into the engine compartment after the
valve has been closed,

(b) Shut—off valves shall be so constructed that is is possible
for the flight personnel to reopen the valves after they have once been
closed.(See 8 04.4804 for fuel valve controls.)

(¢) Valves shall be provided with positive stop$ or suitable index
provisions in the on and off positions and shall be supported in such a man-
ner that lcads resulting from their operation or from accelerated flight
conditions are not tranamitted to the lines connected to the valve.

- Dhe4252 Fuel strainer.- A fuel strainer shall be provided between the
fuel tank ocutlet and the carburetor inlet. If an engine driven fuel pump is
provided, the strainer shall be located between the tank outlet and the
engine driven pump inlet. The strainer shall be accessible for drainage
and cleaning, and the strainer sereen shall be easily removable. The straimer
shall be mounted in a mamer that does not cause its welight to be supported
by the connecting lines or by the inlet or cutlet connections of the strainer
itself.

04,426 Fuel system draing. Drainage of the system shall be accomplished
“"hy fuel strainer drains and other drains as provided in § 04,42321, Drains
shall discharge clear of all portions of the airplane and shall be provided
with means for positively or autcmatically locking the drain in the closed
position, A1l fuel system drains shall be accessible. If drainage of the
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strainer permits compliance with the forsgoing, no additional drains need
be provided wriless a hazardous Quantity of water or sediment may be trapped,

ks 427 Fuel system instruments. (See § 04.51(b) and § 04.522 through
8 04.5223.)

04,423 Fuel jettisoning system.

(a) If the maximum take-off weight for which the airplane is cer-
tificated exceeds 105% of its maximum landing weight, provision shall be made
to permit the jettisoning of fuel from the maximum take-off to the maximum -
landing welght at a rate per minute of 1% of the maximum take-off weight,
when the airplane is flown in the configurations specified below, except that
the tims reguired to jettison the fuel need not in any case be less than 10
minutes, The fuel jettisoning system shall permit the safe discharge of
fuel clear of all portions of the airplane under the follewing conditions
of flight at the maximum take-off weight and with flaps and gear up;

(1) Powervoff glide at a speed of 1.4Vg.

(2) Climb at the one-engine inoperative speed with the
critical engines on one side of the airplane inoperative, the other en-
gines at maximum continuous power.

(3) Level flight at a speed of 1.4Vg), if found necessary
from tests (1) and {2).

Unless it is demonstrated that flap position does not adversely
affect fuel jettisoning, a placard shall be provided adjacent to the jetti-
soning contrel to warn flight personnel against jettisoning fuel while the
flaps are lowered. A notation to this effect shall also be included in the
airplane coperating manual,

No fire hazard shall exist during, or as the result of, the
jettisoning operation. Neither fumes nor fuel shall enter any portim of
the ajirplane and the jettisoning operation shall not adversely affect con-
trel, Compliance with these provisions shall be demonstrated in flight,

It shall not be possitle to jettison fuel in the tanks used for take-off
and landing below the level providing 45 minutes flight at 75%

maximm continuous power, except that all fuel may be jettisored where an
auxiliary contrel is provided independent of the main jettiscning econtrol.

(b) 'The fuel jettisoning valve shall be so constructed as to
permit the flight persamel to close the valve during any portion of the
Jettiscning operation, (See 8 04.4804(b) for fuel jettisoning system
controls. )

04443 Oil system, Each engine shall be provided with an independent
ol]l system capable of supplying.the engine with an ample quantity of oil
at a temperature not exceeding the maximun vhich has been established as safe
for comtinuous operation. The oll capacity of the system shall not be less
than one gallon for every 30 gallons of fuel capacity unless provisions are
made for transferring oll betwsen tanks in flight or unless a reserve oil
supply, which can be fed to any tank during flight, is provided. If either
a reserve oil system or an oil transfer system is provided, the total oil
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capacity need not exceed e gellon for each 40 gallens of fuel capacity,
Lower o1l fuel ratios may be used providing they can be substantiated by
oil consumption data.

044430 0i) cooling. Demonstration of the ability of the oil ecoling
provisions to maintain the oil inlet tempersture to the engine at or below
the maximm established value shall be accomplished in accordance with
8§ 04.440 and 1ts related sub-sections,

04.431 011 tamks, (il tanks shall be capable of withstanding wishiouw
failure all vibration, inertia, and fluid loads to which they may be sub-
jected in operation, Flexible cil tank liners shall be of an acceptalls
type or proven suitatble for the particular applicatim,

04.431C i1 tank tests., 011 tank tests shall be the same as fus: zenl
tests (See % 04,4230) except as follows:
2a) The 33 psli pressure specified in 8 04.4230 shall be 5 psi.
b) In the case of tanks with non-metallic liners, the test fluid
shall be oil at a temperature of 250°F rather than fuel as specified in
8 04.4230(c).

0444311 011 tank installation. 04il tank installations shall camply
with the provisions of 8 04.4231 Texcept that o1l tanks may be located on the
enginé side of the firewall.

0404312 011 tank construction.

04,43120 0Oil tank expansion space. 011 tanks shall be provided with
an expansion space of not less than either 10% of the tank capacity or 0.5
gailcen, whichever is greater. BReserve oil tanks which have no direct con-
nection to any engine shall be provided with an expansion space which need
not exceed, but shall not be less than, 2% of the tank capacity. It shall
not be possible inadvertently to fiil the oil tank expansion space when the
airplane is in the normal ground attitude.

443121 011 tank filler connection. 01l tank filler commections shall
be marked as specified in 8 04.6121, Recessed oil filler openings which re-
tain any appreciable guantity of oil shall be drained and the drain shall
discharge clear of all portions of the airplane, The filler cap shall pro-
vide an oil tight seal.

04.42122 01 tank vent, 041 tanks shall be vented from the top
portlon of the expansion space in such a manner that the tank is ade-
quately vented under all normal flight conditions, ©Ci1 tank vents shall
be so arranged that condensed water vapor that may freeze and obstruct
the line cannot accumulate at any point,

0443123 Qi1 tank outlet. The oil tank outlet shall not be enclosed
or covered by any screen or other guard that may impede the flow of oil.
(See also § 04.436.)
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Q4.432 01] system lines and fittings., 01l linss shall comply with
the provisicns of § 04.425.

04,4320 Fire resistant oil lines and fittings., Metal o1l lines,
except for flexible portions thereof, Tccated on the engine side of the
firewall shall be constructed of corrosion resistant steel or material of
equivalent fire resistance, Flexible connections in such lines shall em-
ploy fire resistant hose with factory fixed ends, detachable ends, or heat
and corrogion resistant hose clamps., Fire resistant hose may be used in
lieu of metal lines. Aluminum alloy fittings and accessories may be used
if fire resistant.

. 04,4321 4] valves. Means shall be provided by which the flow of oil
to each engine can be shut off individually in flight, If the oil tank is
located outside the engine compartment, the valve shall also be located on
the same side of the firewall and as close to this bulkhead as possible,

If the oil tark is located on the engine side of the firewall, the valve
shall be mownted on the tank or connected to the tank with a sclid steel
line, Shut-off valves shall be so constructed that it is possible for the
flight personnel to reopen the valves after they have once been clesed. The
controls for shut-off valves located forward of the firewall shall be of
fire resistant construetion.

Valves shall be provided with positive stops in the on and off positions
and shall be supvorted in such a manner that loads resulting from their op-
eration or from accelerated flight conditions are not transmitted to the
tubing attached to the valve., Closing of the oil shut-off valve shall not
prevent feathering the propeller.

04,4322 041 radiator. Oil radiators shall be capable of withstanding
without failure any vibration, inertia, and oil pressure loads to vhich they
may normally be subjected.

011 radiator air ducts shall be so located that flames issuing from
normal openings of the engine nacelle in case of fire shall not impinge di-
rectly upon the radiator. '

. 04,4323 041 filters. If the airplane is equipped with an oil filter,
the filter shall be constructed or installed in such a manner that complete
blocking of the flow through the filter element will not prevent the safe
operation of the engine oil supply system.

04.433 013 system drains. Accessible drains shall be provided to per-
mit safe drainage of the “entire ofl system and shall incorporate means for
positive or automatic locking in the closed position.

04,434 Engine breather line, Engine breather lines shall be so arranged
that condensed water vapor which may freeze and obstruct the line cannot
accumulate at any point, Breathers shall discharge in a location which
will not constitute a Fire hazard in case foaming oceurs and so that oil
emitted from the line will not impinge upen the pilots® windshield, The
breather shall not discharge into the engine air indiection system.



- 38 -

04ed35 011 systenm instruaents, See 2 04,51, § 04,502 tivorgh
B 04,521 and 8§ Ud.5dcd.

/.436 Propzller faathering system. If the propeller fosthoring
syabem iz wependent upon the use of the engine il supply, prevision
shall e made to trap a quantity of oil in the tank in case the supnly
becores <depleted due te failure of any portion of the luhricatinrg s
cther than the tank itself, The mantity of oil so trapned sb
cient to accomplich the fasthering overation and shall be avaiiah]
to the feuttering pump, The a2bility of the system te accomnlish Teatrering
when the supply of oll has fallen to the above 1awvel shall be demonstrubed,
This prop=1ler feathering demonstration may be made on the ground if desired.

Céatd  Cooling. The power plant cooling mrovisions shall te capable
of mairteining the tamperatures of major power plant components, engine
fluids, and the carturelor intaks alr within the estalbliishen safs values
mnder all sonditions of grownd and flizht cperaticn.

0o 440 Cooling tests. Compliance with the proviasicns of 2 G444
shall he deamcnstrated under critical ground, water, and {li.ri roerating
conditions. If the tests are condicted under conditions that devia‘e from
the “ipghest anticipated summer air temperature (See 8 04.400), the recor:led
powar plant temperatures snall be corrected in accordance with the ureov-
isions of § 0444401 and 8 04.4402, The corrscted tamperaturss deter-
mined in this manner shall not exceed the maximum established safe values,
The fuel used during the cooling tests shall be of the mirirum octane num-
ber approved for the engines invelved and the mixture settings ehall be
those used im normal operation. The test procedures shall be as outlined
in B 04,4403 through 8 04,4405, |

e
+
L

04,4400 Maximum anticimated summer air temperatures. The nmaximum
anticipated summer air temperature (hot day conditicn) shall be considered
to be 100°F at sea level and to decrease from this velue at the rate of
3.6°F per thousand feet of altitude above sea level until a tempsrature
of=67° is reached above which altitude the temperature will be held con-
stant at~67°F, E

U4,2401L Correction factor for cyvlinder head, oil inlet, carturetor
" air, and engine coolant cutlet temperatures, These temperaturss shall be
corrected by adding the difference between the maximum anticipated summer
air temperature and the temperature of the ambtient alr at the time of the
first occurrence of maximum hesd, air, oil, or ccolant temperature re-
corded durding the cooling test. A correction facter other than 1.0 may
be ampleved if it —an be demomstrated to be applicable. .

04,4402 Correction factors for cylinder barrel temperatures. Cylinder
barrel temperatures shall be corrected by adding C.7 of the difference te-
tween the maxim » antivipated summer alr temperature and the tsmperature of
the ambient alr at the time of the first occurrence of the maximum cylin-
der harrr temperature recorded during the cooling test. A correction factor
other than 0.7 may be employed if it can be demonstrated to be aonlicable,
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0404403 Climb cocling test procedure, The ¢limb ccoling test shall
be conducted with the critical engine Inoperative and iie corresvonding
propeller feathered, All remaining engines shall be operated ait their
maximum ccntinucus powsr or at full throttle when above the ~ritical alti-
tude., After stabilizing temperatures in f1ight, the climb shall be started
at or belcw the lower of the two following altitudes and shall be contin-
ued until at Ieast 5 minutes after the occurrence of the tighest tempera-
ture recorded:

(a) 1000 feet below the engine critical altituvde,

(b} 1000 feet belcw the altitude at which the rate of climb,
as established in 8 04.1231(b), at the maximun take-off weight, is equal
to at least 0,02 Vsozf r airplanes with a maximum take-off weight of 40,000
1bs, or less, 0,04 Vs, for airplanes with a maximum take-off weight of
60,000 1bs, or more, with a linear variatlon between 40,000 lbs. and 60,000
1lbs,.

The ¢limb shall be conducted at an airspeed vhich does not exceed the
speed used in establishing the rate of climb required in 8 04,1231 (b). The
climb ccoling test may be conducted as & continuation of the take-off cooling
test of & Q4,4404.

04,4404 Take-off cooling test procedure., If the time for which take-
of f power is used in establishing the take-—off path of the airplane exceeds
two minutes, the test of 8 04.4403 shall be supnlamented by demonstration
of adequate cocling during take-off and subsequent elimb with one engine
inoperative, The take~off cooling test shall be conducted by stabilizing
temperatures during level flight at 75% of maximum continuous power (all
engines operating) with normal cowl flap and shutter settings for the con-
ditions., Aifter all temperatures have stabilized, the climb shall he started
at the lowest practicable altitude and shall be conducted with ane engine
inoperative and the corresponding propeller featherad. The remaining en-
gines shall be operated at take-off RPM and power (or full throttle when
above the take-off critical -ltitude) for the same time interval as take—
off power is used during determination of the take—off flight path (See
8 04,1222). The power shall then be reduced to the maximum continuous vower
and the climb contimuied until at least 5 minutes after the occurrence of the
highest temperature recorded. The speed used during take-off power oper-
ation shall not exceed the speed used during determination of the take-off
filight path.

04,4405 Cooling test procedure for flying htoat water cperation. In
the case of flying boats, adegquate cooling shall be demonstrated during
taxiing down wind for 10 minutes at 5 MPH above the step speed.

O4e44]. Ligquid cooling systems. Bach liquid cooled engine shall be
provided with an independent cooling system, The coolant system shall be
50 arranged that no air or vapor can be trapped in any portion of the system
other than the expansion tank, either during filling or during operaticn,
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Qbeidil) Uoolant tank. £ noolant tank shall be nrovided. The tank
shall have a usable g¢onlart capanity of rot less than e galla, Coolant
tanks shall be capable 2 withstarding without failure 311 vibratiom, in-
ertia, and fluid lecads to which they may be subjected in operation. Cool-
ant tarke shall be proviied with an expansion space of not less than 10%
of the total coolant system capacity. It shall not be possible inadvert-
ently to fllil the expansion space with the airplane in the normal ground
attitude,

O ade D06 Coolant tank tesis. Coclant tank tests shall be the same as
fuel tank testsz (See § 04.4230) except as follows:

{a)} The 3.5 pei pressure test of ¥ 04.4230(a) shall be re-
placed by sither the sum of the pressure develnped during the maxdimup ulti-
mate acceleration with a full tank plus the maximum wo rking pressure of the
systam, or 1,25 times the maximum working pressure of the system, whichever
is greater.

{b) 1In the case of tanks with non-metallic liners, the test
fluid shall be coolant at operation temperature rather than fuel as speciw
fied tn € 04.4230(c).

0444101 Coolant tank installation, Coolant tanks shall be supported
Ln sveh A sarmer thal the tank loads will be distrituted over a large por-
tion of the tank surface, Pads shall be provided to prevent chafing between
the tank and the support, Material used for padding shall he non-absorbent
or shall be treated to prevent the absorption of inflammable fluids,

Qh £ 102 Coolant tank filler connection. Coolant tank filler cormec-
tions shall be marked as specified in 8 04.6121. Recessed coolant filler
comnecticns which retain any appreciable quantity of coolant shall be drained
and the drain shall discharge claar of all portions of the ailrplane.

Qhetdhiy Coolant lines and fittings. Coolant lines shall comply with
the provisions of 8 C4.425.

e 4110 Fire resistant coolant lines and fittings. If the coolant
employsd is inflammable, ccolant lines located on the engine side of the
firewall shall be constructed of corrosion resistant steel or material of
gquivalent fire resistance, Flexible connecticns in such lines shall em-
ploy fire resistant hose with factory fixed ends, detachable ends, or heat
and corrosicn resistant hose c¢lamps. Fire resistant hose may be used in
lieu of metal 1iines. Aluminom alloy fittings and accessories may be used
if adequately fire resistant.

04444112 Coolant radiators. Coolant radiators shall be capable of

withstanding without failure any vibration, inertia, and coclant pressure
lcads to which they may be normally subjected., Radiators shall be supported
in a2 manner that will permit expansion due to operating temperatures and
that will prevent the transmittal of harmful vibration to the radiator,
If the coolant employed is inflammable the air intake duct to the coolant
radiator shall be so located that flames issuing from normal openings of
the engine nacelle, in case of fire, shall not impinge directly upon the
radiator.
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Uhp k2 Coolant system drains. One or more drains shall he provided
0o permit drainage of the entire coclant syatem, including the coclant tank,
radiator, and the engine, when the airplane is in the normal ground atti.
tude. IDrains shall discharge clear of all portions of the airplane and
shall be provided with means for peositively locking the drain in the closed
position. Coolant system drains shall be accessible,

044413 Coolant system instruments. See § 04,51, 8§ 04,522 through
;3 U!p@_,rtﬂﬁ-‘l and s 0 n52-2£&o .

D445 Induction system. The engine air indiction system shall permit
suppiying an adequate gquantity of air to the engine under all ccnditions
ol operation. The induactlon system shall provide alr in such a manner as
to permit acceptable fuel metering and mixture distribution with the in.
duction system valves in any position, Each engine shall be provided with
an alternate air source unlesstequivalent safety can be demonstrated by
other means., Air intakes may open within the cowling only if that portion
of the cowling is isclated fram the engine accessory section by means of
a4 fire resistant diaphragm, or if provision is made to prevent the emer-
zence of backfire flames., Alternate air intakes shall be leccated in a
sheltered position.

0L 450 Indyiction system de-~icing and anti—-icing provisions. ‘The en-
gine air induction system shall incorporate means for the prevention and
elimination of ice accummlations in accordance with the following prov-
igions unless it can be demonstrated that equivalent safety can be obtained
ty a lower heat rise or by other means, It shall be demonstrated that com-
gliance with the provisions cutlined in the follewing paragraphs can be
aceomplished when the alrplane is coperating in air at a temperature of
30°F when the air is free of visible moisture.
(a) Adirplanes equipped with altitude engines employing conven-
Lional venturi carburetors shall be provided with a preheater capable of
providing & heat rise of 1200F when the engine is operating at 60% of its
maximum continuous power. )
(b} Airplanes equipped with altitude engines employing car-
impretors which embody features tending to reduce the possibility of ice
formation shall be provided with a preheater capable of providing a heat
vise of 100OF when the engine is operating at 60% of its maximum contin-
NOUS POWET,

04,451 Carburetor air preheater design. Means shall bte provided to
sonure adequate ventilgtion of the carburetor air preheater when the engine
i3 bteing operated on cold air. The preheater shall be coristructed in such
a manner as to permit inspection of exhawst manifold parts which it surrounds
sud also to permit inspection of critical portions of the preheater itself,
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04.452 Induction system duets. Induction system ducts ahead of the
first stage of the supercharger shall be provided with drains which will
prevent the hazardous accumulation of fuel or moisture in the ground atti-
tude., SHulfrcient strength shall be incorporated in the ducts to prevent
induection system failures resulting from normal backfire conditions. Drains
shall not discharge in a location that will constitute a fire hazard. Ducts
which are ccnnected to components of the airplane between which relative
motion may exist shall incorporate provisicns for flexibility.

044453 Induction system screens. If induction system screens ave
smployed, they shall be located upstream from the carburetor. It shall
not be possible for fuel to impinge upon the screen, GSereens shall not
be located in portions of the inductia system vwhich constitute the only
passage through which air may reach the engine unless the screen is so lo-
cated that it can be de~iced. De~icing of screens by means of alcchol shall
not be considered acceptable.

044454 Carburetor alr cooling. TInstallations employing two stage
superchargers shall be provided with means to maintain the air temperature
at the inlet to the carburetor at or below the maximum established value.
Demenstration of compliance with this provisicn shall be accomplished in
accordance with 8§ 04.440 and its rélated sub-sections.

04,4540 Inter-coolers and gi‘ter-cdo;ers. Inter-ccolers and after-
coolers shall be capable of withstanding without failure any vibration,
inertia, and air pressure loads to which they may be subjected in operatiom.

04,46 Exhaust system, The exhaust system shall be constructed and
arranged in such a manner as to assure the safe disposal of exhaust gases
without the existence of a hazard of fire or carbon menoxide contamination
of air in personnel compartments,

Unless sujitatle precauticns are taken, exhaust system parts shall not
e lccated in hazardous proximity to portions of any'systems carrying in-
flammable fluids or vapors nor shall they be located under portions c¢f such
systems which may be subject to leakage. All alrplane components upon which
hot exhaust gases may impinge, or which may be subjected to high tempera-.
tures due to proximity to exhaust system parts, shall be constructed of heat
resistant materials, All exhaust system components shall be separated from
adjacent portions of the airplane, which are cutside the engine compartment,
by means of fire resistant shields,

kxhaust gases shall not be discharged at s lccation that will cause a
glare seriously affecting pilot visikility at night, nor shall they dis-
charge <within dangerous proximity of any fuel or oil system drains,

All exhaust system components shall be ventilated to prevent the exist-
ence of points of excessively high temperature.

04,460 Exhaust piping. Exhaust piping shall be constructed of material
sultably resistant to heat and corrosion and shall incorporate provisions
to prevent failure due to expansion when heated to operating temperatures.

-
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rhaust plpes shall be supported in a manner adequate to withstand all
witratlen and inertia lcads to which they may be subjected in operation,
Foriiens ef the exhaust piping, which are connected to components between
which relative motion may exist, shall incorporate provisicns for flexd-
bdiity.

C4s461 Exhaust heat exchangers. Exhaust heat exchangers shall be
sornetructed and Installed in such a manner as to assure their ability to
»ithstand without failwre all vibration, inertia, and other loads to which
they may normally be subjected, Heat exchangers shall be constructed of
meterials that are suitable for continued operation at high temperatures
arid that are resistant ©o corrosion due to products contained in exhaust
wTEea,

Previaion shall be made. for the inspection of all critical portions of
sxhaust heat oxchangers, particularly if a welded construction is employed.
Heat exchangers shall be adequately cooled whenever they are subject to
sontact with exhaust gases,

Q04,4610 Exhaust heating of ventilating air., If an exhaust heat ex-
changer is used for heating ventilating air, a secondary heat exchanger
shall be provided between the primary exhaust gas heat exchanger and the
ventilating alr system, unless it can be demcnstrated that sufficient safety
zan be obtained by other means.

04,462 Exhaust driven turbo-superchargers. Exhaust driven turbines
sliall e of an acceptable type or proven suitable for the particular appli-
cation and shall be installed and supported in a marmer to assure their
gals operation between normal inspectlcon or overhaul periods., Provisims
for axpansion and flexibiiity shall be made between exhaust conduits and
the turbine, Provision shall also be made for ccoling of turbine parts
whese temperature is critical and for lubrication of the turblne, Means
shail be provided for automatically limiting the turbine speed to its
macimun allowable overspeed value,

P6.4T Firewall and cowling.

Do &TQ Firewalls. All engines and auxiliary power nlants which are
intsnded {or operation in flight shall be isclated from the remainder of
+ha alrplane by means of fire resistant bulkheads unless they are located
‘n a nacelle that is remote from the remainder of the airplane and con-
wuine no fwel tanka.

04,6700 Firewall construction. The firewall shall be constructed in
zuzh 2 manner that no hazardous quantity of alr, fluids, or flame can pass
f+om the engine compartment to other portiens of the airplane, All open-
ings in the firewall shall be sealed with close fitting fire resistant
groumsts, bushings, or firewall fittings.

¥irewalls shall be constructed of materlal capable of withstanding a
fiame temperature of 2000°F for 15 minutes without flame penetration and
shall be protected against corrosion. The following material s have been
fevmd te comply with this requirement: '
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04.4803 Propeller speed and pitch controls. (See also 8 04.4111(al.)
It shall be possible t¢ control the propellers separately. The contrcls
shall be grouped and arranged in such a manner as to permit control of the
propellers separately and together. The controls shall permit ready
synchronization of all propeliers.

04448030 Propeller feathnering contrcls. A separate control shall be
provided for each propeliler, Propelier feathering controls shall be prov-
ided with means to prevent inadvertent operation. If feathering is accom-
plished by movement of the normal pitch or speed control lever, provision
shall be made to prevent the movemert of this control to the feathering
position during normal operation.

04,48031 Propeller reversing centrols. If the propeller blades can
be placed in a pitch position‘ which will produce negative thrust, reversing
controls shall be so arranged as to prevent lnadvertent operaticn.

04,4804 Fuel system controls. (See § 04.4251(c).) Puel jettisoning
system centrols shall be provided with guards to prevent their inadvertent
operation. Such ecntrols shall not be located in close proximity to fire
extinguisher controls or any other controls intended for operation in order
to combat a fire.

04,4805 Carturetor air reheat controls. Separate controls shall be
provided to regulate the temperature of the carbturetor air for each engine.

04,431 Power plant accessories. Engine mounted accessories shall be
of a type satisfactory for installation on the engine involwved and shall
utilize the provisions made on the engine for the mounting of such units,

Items of electrical equipment subject to arcing or sparking shall be
installed so as to minimize the possibility of their contact with any in-
flammatie fluids or vapors which may be present in a free state.

10 Engine ipnition systems.

a) Battery ignition systems shall be supplemented with a gen-
erator which is automatically made availahble as an altemate source of
electrical energy to permit continued engine operation in the event of the
depletion of any battery.

(b) The capacity of batteries and generators shall be.sufficient
to mset the simltaneocus demands of the engine lgnition system and the
greatest demands of any airplane electrical system components which may draw
electrical energy from the same source. Consideration shall be given to the
condition of an inoperative generator and to the condition of a completely
depleted battery when the generator is running at its normal operating speed,
If only cne battery is provided, consideration shall alsc be given to the
condition in which the battery is completely depleted and the generator iz
operating at idling speed. _

(¢c) Msans shail be provided to warn the appropriate flight per-
sonnel 1if malfunctioning of any part of the electrical system is causing the
continuous discharging of a battery that is necessary for engine ignition,
(See B 04.4801 for ignition switches.)
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0N, L9 Power plant fire protection. iinless it can be demonstrated that
equivalent profectisn azainst destruction of the ailrplane in case of fire is
orovided by the use of filre resistant materials in the nacelle and other
components that would be subjected to flame, fire exitinguishers shall be
provided. These shall be provided for the accessory sections, installations
where no isolation is provided between the engine and accessory compartments,
anxlliary power plants, fuel burning heaters, and other combustion eguip-
ment., Such regions shall be referread to as desipnated fire zones.

01,492 Fire resistant flnid lines, All lines not heretofore specified
which carrv inflammable fluids or gases into designated fire zones shall be
constructed of corrosion resistant steel or material of equivalent fire
resistance. Flexible connections in such lines shz2ll employ fire rasistant
hose with factory fixed ends, detachable ends, or heat and corrosion re-
sistant hose clamps, Fire resistant hose may be used in lieu of matal
lines, Aluminum alloy fittings and accessories may be used if adequately
fire resistant, All such lines shall be provided with suitable means to
shat off or otherwise prevent the flow of hazardous quantities of inflam-
mable fliids or gases into the desienated fire zones., Unless equivalent
safety is provided, such means shall no% be located within the designated
fire Zone. Operation of the shut—off means shall not prevant the operation
of emergency equlpment such as propeller feathering systems and the like.

0l 191 Fire extinguisher systems.

(a)” The fire extinguishing system and quantity of agent shall be
such as tn provide two adequate discharges, each or both of which may be
directed to any main engine installation. Individual "one shoi" systems
may be provided for items such as auxiliary power nlants, fuel burning
heaters, and other combustion equipment.

{(b) If a methyl bromide system is employed, it shall be so
arranged that after discharge to any designated fire zone it shall not be
possible to trap extingiishing agent in any portion of the system which is
not open to the atmosphere through open lines, unless equivalent safely can
be demonstrated by other means,

044910 Fire extinguishing agents., Extinguishing agents employed
shall be methyl bromide, carbon dloxide, or any other agent which has been
demonstrated to provide equivalent extinguishing action, If methyl bromlde
or any other toxic extinguishing agent is employed, provisions shall be
made to prevent the entrance of harmful conceniration of fluid or flnid
vapors into any personnel compartments either due to leakage during nor-
mal operation of the airplane or as a result of discharging the fire
extinguisher on the ground or in flight when a defect exists in the ex-
tinguisher system. If a methyl bromide system is provided, the containers
shall be charged with dry agent and shall be sealed by the fire extin-
gulsher manufacturer or any other party employlng satisfactory recharging
equipmer ', If carbon dioxide is used, it shall not be possible to dis-~
charge surficient gas into personnel compartments to constitute a hazard
from the standpoint of suffocation of the occupants. :
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04.4911 Extinguishing agent container pressure relief., Yxtinguisher
agent containers shall be provided with a pressure relief to prevent hburstw
ing of the container due to excessive internal pressures. The dis-

" charge line from the relief connectim shall terminate outside the airplane
in a location convenient for inspecticn on the ground. An indiecator shall
be provided at the discharge end of the line to provide a visual indication
when the contalner has discharged.

0444912 Extinguishirg apgent centainer compartment temp:2rature. Pre-
cautions shall be taken to assure that the extinguishing agent containers
are installed in a location where reasconatle temporaturcs can re maintained
for effective use of the extinguisher system,

04,4913 Fire extinguisher system materials. Fire extinguisher system
comporients lccated in designated fire zeones shall he constructed of stain-
less steel or materials of eéquivalent fire resistance, except for such flexi-
e econnections as may be required between fixed and moving vortions of the
airplane, OSuch flexible connecticns shall be of fire resistant construction
and located s¢ as to minimize the possibility of failure.

04,492 Fire detector systems. Quick acting fire detectors shall be '
provided in all designated fire zones and shall besvfficient in number and
lccation to assure the detection of fire which may occur in such zones,

0444920 Fire detectors. Fire detectors shall be constructed and in-
stalled in such a mammer as to assure their ability to resist without fail-
ure, all vibration, inertia, and other loads to which they may normally be
subjected, Detectors shall be unaffected by exposure to oil, water, or
other fluids or fumes which may be present in potential fire zones.

044493 Protection of other airplane compenents against fire. A4ll
airplane surfaces aft of the nacalle, in the region of cne nacelle diameter
on either side of the nacelle centerline, shall be constructed of material
at least equivalent to present aluminum alloy construction and fire re-
sistance. This provision need not be applied to tail surfaces lying behind
nacelles unless the distance between the nacelle and such surfaces is small,
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0L4.5 EQIIPMENT

0L.50 General, The equipment specified in § 04,51 below is the
minimum which shall he installed in the airplane, (See also § 04,300)
Such additlonal equipment as is necessary for a specific type of operation
is specified in Part L0 entitled "Air Carrier Operating Certification,®
Part L1 entitled "Certification and Operation Rules for Scheduled Air
Carrier Operations Qutside the Continental Iimits of the United States,"
and Part 61 entitled "Scheduled Air Carrier Rules." All equipment
essentlal to the safe operation of the airplane shall comply with the
following subsections.

04,500 Functional and installational requirements. Each item of
equipment shall be: (1) of a type and design satisfactory to perform its
intended function, (2) adeqnately labeled as to its identification,
function, or operational limitations, or any combination of these, which-
ever is applicable, (3) properly installed, in accordance with snecified
limitations of the equipment, and (L) demonstrated to function satis-
factorily in the airplane. Ttems of equipment for which tvpe certifi-
cation is required are outlined in Part 15, Such items, when nsed in the
airplane, shall have been certificated in accordance with the provisions
of Part 15 (or previous repulations) and such other Parts as may be
applicable,

NL.51 Required basic equipment., The following table shows the
required basic equipment 1tems necessary for type and airworthiness certi-
fication of the airplane:

~(a) Flipght and navipation instruments {(See § 04,52)

1, Airspeed indicating system with heated pritot tube
or equivalent means of preventing malfunctioning
due to icing, (See § 01,5210 and § 0L.5212)

2. Altimeter (sensitive) (See ® 0l,5212)

3. Clock (sweep-second)

i, Free air temperature indicator

5. OGyroscopic bank & pitch indicator (non-upsetting type)
(See & 0L.5215)

6. fyroscopic rate-of-turn indicator (with bank indicator)
(See 8 04,5215)

7. Gyvroscovic direction indicator (See 8 O4.5215)

8. Mapnetic direction indicator (See 8 0L.5213)

9. Rate-of-climb indicator (vertical speed) (See 8§ 0l.5212)

(b) Power plant instruments (See & 04.52)

1. Carburetor air temperature indicator for each engine
(See 8 0L.5225)

2. Coolant temperature indicator for each liquid=-cooled
engine

3. Cylinder head temperature indicator for each air
cooled engine (See & 04,5225)
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4. TPuel pre&sure indicator for sach pump-fed engine

5. PYor each engine not equipped with an avtomatic
#ltitude mixture control:
(a) Fuel flowmeter indicater (See & O4,.5223) or,
{k} PFuel mixture indicator

6. Fuel guantity indicator for each fuel tank (See B 04.5222)

7. ¥anifold pressure indicator for each engine

8. 0©ii pressure indicator for each engine

9. 011 quantity indicator for each oil tank when a tranafer
or oil reserve supply system is used (See B 04.5224)

10. 0il temperature indicator for each engine

11. Tachometer for each engine

12, Fire warning indicators (See 8 OL.L92)

(¢) Miscsllaneous equipment

1. Approved:seats for all occupants (See & 0OL.3822)

2. Certificated safety belts for all occupants

3. A master switch arrangement for electrical circuits

other than ignition

4. Adequate source(s) of electrical energy

%. Electrical protective devices

6. Radioc commmication system (two-way)

7. Radio navigstion system

8, Windshield wiper or equivalent for each pilot

9. 1lgnition switch for each and all engines (See 8§ OL.L801)
10. Portsble fire extinguisher (See # O4.552)

04.52 Instruments - installstion.

04.520 General,

04,5200 Arrangement and visibility of instrument installations.

{a) Might, navigation, and powerplant instruments for use by
aach pilot shall be easily visible to him from his station with the mini-
zum practicable deviation from his normal position and line of vision when
he is Jooking out and forward along the flight path.

{v) A1l the required fiight instrumente shall be conveniently

sroupsd and as nearly as practicable centered about the vertical pla.ne of
the pilotts forward vision.

(¢) A1l the required powerplant instruments shall be closely
grouped on the instrument panel. Idemtical powerplant instruments for
the several engines shall be so located as 1o prevent any misleading
impression as to the engines to which they relate., Important powerplant
instruments shall be easily visible to the appropriate personnel,

04.5201 Instrument panel wibration characteristics. The vibration
characteristics of the instrument panel shall not be such as t© seriously
impair the accuracy of the instruments or to damage them,
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Ci, 521 Flight and navigation instruments.

0L.5210 Airspeed indicating system. This system shall be so
installed that the airspeed indicator shall indicate trume sirspeed at
sea level under standard conditions to within an &llowable installational
arror of not more than plus or minus 3% or S mph, whichever is greater,
tiroughout the operating range of the airplane from 1.3Va, (flaps up and
down) to Ve. The calibration shall be made while in flight and the
method used shall be subject to the approval of the Administrator.

O4.5211 Airspeed indicator marking. The airspeed indicator shall
e marked as specified in B 0L, 6000,

Oi1, 5212 Static air vent tem, All instruments provided with
s8¢ air case connections shall be vented to the outside atmosphere
tirough 8 suitable piping system. This vent(s) shall be so located on
e airplane that its orifices will be least affected by air flow variation,
moisture, or other foreign matter, The installation shall be such that
the system will be air-tight, except for the vent into the atmosphere.

Q5203 Magmetic directlon indicator. The magnetic direction
iadicator shall be so installed that its accuracy shall not be excessively
affected by the airplane's vibration or magnetic fields of a permanent or.
transient nature. After the magnetic direction indicator has been com-
pensated, the calibtration shall be such that the deviation in level flight
does not exceed plus or minus 10° on any heading., A suitable calibration
placard shall be provided as specified in 8 0L4.6101,

0L, 521k Automatic pilot system. If an automatic pilot system is
installed, the following shall be-applicable:

{a) The actuating (servo) devices shall be of such design that
they can, when necessary, be either positively disengaged from operating
the control system or be overpowered by the human pilot sc as to epable
»m %o maintain satisfactory control of the airplane,

(b} A satisfactory means shall be provided to readily indicate
o the pllot the alignment of the actuating device in relation to the
control system to which it operates, except when automatic synchronisation
is provided,

{(c) The manually operated control(s) for the system's operation
shsil be readily accessible to the pilot,

(d¢) The automatic pilot system shall be of such design and o
adjusted that, within the range of adjustment available to the human
pilot, it cannot produce loads in the contrcl system snd surfaces greater
than those for which they were designed.

0, 5215 Gyroscopic indicators (Air-driven type). All air-driven
gyroscopic instruments installed s derive their energy from a suction
air pump driven either by an engine or an asuxiliary power uni%. The
following detail requiremente shall be applicable:
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(a) Two suction air pumps actuated by separate power means
shall be provided, either one of which shall be of sufficient capacity
to operate, at the service ceiling of the airplane in normal cruising
condition, all of the air-drivem gyroscopic instruments with uhich the
airplane is equipped.

(b) A suitable means shall be provided in the attendant
installation, where the pump lines connect into a common line, to select
either suction air pump for the proper functioning of the instruments
should failure of one source or a breakage of one pump line occur. When
an automatic means to permit simwitaneous air flow is provided in the
system, a suitable method for indicating any interrupted air flow in the
pump lines shall be incorporated in the system. In order to indicate
. which source of energy has failed, a visual means shall be provided to
indicate this condition to the flight crew,

(¢) A suction gauge shall be provided and so installed as %o
indicate readily to the flight crew while in flight, the suction in inches
of mercury which is being applied to the air-driven types of gyroscopic
instruments, This gauge(s) shall be connected to the instruments by a
suitable system.

04.522 Power plant instruments,

Ok, 5220 (_)gerational markings. . Instruments shall be marked as
specified ia § OL,6102.

0L.5221 Instrument lines. Power plant instrument lines shall comply
with The provisions of 8 OL.L25. In addition, instrument lines carrying
inflammable fluilds or gases under pressure shall be provided with restricted
orifices or equivalent safety devices at the sourcs of the pressurs to
prevent escaps of excessive fluid or gas in case >f line failure. (For
fire resistant power plant ingtrument lines see # OL.L9.)

0L, 5222 Fuel quantity indicator. Means shall be provided to indicate
to th—ﬁlgﬁt personnel the quantity in gallons or equivalent units of
ussble fuel in each tank during flight. Tanks whose outlets and air spaces
are interconnected may be considered as one tank and need not be pro-
vided with separate indicators. Exposed signt gauges shall be so installed
and guarded as to prevent breakage or damage. Fuel quantity indicators
shall be calibrated to read zero during level flight whan the quantity of
fuel remaining in the tank is equal to the unusable fuel supply as defined
by B 04,422 (See B OL.610L).

ol. 5222 Fuel flommster system, When a fuel flowmeter system is
installed in the fuel 1 line(s), the metering component shall be of such
design as to include a suitable means for by-passing the fuel supply in
the event that malfimctioning of the metering component offers a severe
restriction to fuel flow.
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0Lo5224 0il quantity indicator. Ground means, such as a stick
gauge, S be provided to indicate the quantity of oil in each tank.
(See 8 0L.6103) 1If an oil transfer system or a reserve oil supply system
is installed, means shall be provided to indicste to the flight personnel
the quantity of oil in each tank during flight.

044.5225 Cylinder head temperature indicating system for aircooled
engines. A ¢ylinder head tempersture indicator shez'l te provided for sach
engine on airplanes equipped with cowl flaps. In tne case of airplanes
which do not have cowl flaps, an indicstor shall be provided if compliance
with the provisions of 8§ Oh.hh and its related sub-sections is demonstrated
at a speed in excess of the speed aof best rate of c¢limb,

Qli.53 EKlectrical systems and equipment ~ installation. Electrical systems
and equipment shall: (1) be free from hazards in themselves, in their
method of operation, and in their effects on other parts of the sirplane;
(2) be installed in such a manner that they sre suitably protected from
fuel, oil, water, other detrimental substances and mechanical damage,

In eddition to the requirements specified; all electrical equip-
ment shall be of a type and design adequate for the use intunded. For
substantiation of the electrical systenm the data required wnder £ 04,031
is considered to include:

{(a) Wiring diagrams, including a schematic power supply diagrsa.
{b) Installation data which includes the manufacturer’s name

and bype of all elactrical items and reference to psriinent spec: ficationas,
{c) A load analysis,

tems of elecirical equipment for specific types of airplane
operations are listed in Part l1 entitled "Certification and (peraiion
Rules for Scheduled Operations Outgide the Continental Limits of the
‘ed States* and Part 61 entitled "Scheduled Aiy Carrier Rulea.®

04.630 Batteries. The capacity shall be that determined necessary
from an electrical load analysis.

04,5300 Protection against acid. Means shall be provided to prevent
corrosive battery substance from coming in con.act with other parts of the
airplane during servicing or flight.

04.5301 Battery containers. Batbteries shall bve completely euclosed
in a container or compartment and shall be easily accessible for servicing
and inspection on the ground.

04,5302 Battery vents. The battery container or compariment shall
be vented in such a wanner that gases released by the battery are carried
ouiside the dirpliane.

0!{.5302 Battery cooling, Battery cooling shall be provided, if
necessary, to keep the battery temperature within the limits specified by
the battery manufacturer.
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0L4.531 Generat.rs. The capacity Tecessary shall be determined
Inttiaily from an electrisal load @énsiveis and its aderuacy susll be
demonstirated during flight test. A switch shall be provided for each
generator to permit ite output %o be interrupted.

04,5310 (enerator rating. Individual generators shall be capable
of delivering their continuous rated power.

G =311 Geacrshor amtrola. Generator woliage centrnl zauipment
shall e zapshle of dependabir regulating the genmpator ovtouvd within
rated 1imits,

04.5312 Reverse cwrrent cut-out. A generator reverss current cut-
out shall disconnect the generator from the battery and other generators
when the generator is developing & wltage of such value that current
sufficient %o canse malfunciioning can flow into the genarator.

S 532 Master pwitch. A master switch arrsngement shall be provided
which will disconnect all sources of aleanirissl power from the main dis-
tritmwtion system at a point adlacemt to the power sources,

Oh, 5120 Master switch lastsllation., The master switch 2r itp controls
shall e &G inotalled Ghet 1% 18 easily discernible and accessible %o a
pember > the crew in flight.

M:.533 Protective devices. Protective devices (fuses or elrcuit
bpaakern! shall he installed fn the circuits to all electrical equipment
excerd that such items nesd not be installed in the main circults of
startsr petors or in okher circnits where no hazard is presented by their
OnL 8ALON.,

0h,5330 Protective devices installation. Protective devices in
circults need in flight shall be so located and identified that fuses may
ba replaced or circuit breakers reaset readily in flight.

04,5331 Spare fuses. If fuses are used, one spars of each rating
or 9N¢ spare fuses of sach rating, whichever is greater, shall be provided.

0L, 53k Electric cables. The electrical cable used shall bs in sccord-
snos with approvec standaras for alrcraft sleciric cable of a slow burning
type and =ball have adequate current carrying capascity to deliver the
necassary power %0 the items of equipment Jo which it is commected.

0k.535 Switches, Switches shall be capatle of carrying thelr rated
earrent,

0L,53%0 Switch installation. Switches shsll bhe so installed as to
be readily accessible to a memoer of the crew and shall be sultably labeled
as 4o operation and the clreull controllad,
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04,536 Instrument lights, Instrument lights shall provide #:ffi.
cient illumination to make all instruments, switches, etc.. easily
readable and discemible,

04,5360 Instrument light installation. Instrument lights shall he
installed in such 3 manner that their direct rays are shielded from the
pilotis eyes and that no objectional reflections are visible to him.

04,5361 Light dimming., A =uitable means of controlling the intensity
of {1lumination shall be provided unless it can be shown that non-dimmed
instrment lights are satisfactory.

Oli.537 Landing lights, Landing ligh%s shall be of a type acceptable
to the Administrator. '

04.5370 Landing light installation. Landing lights shsll be so
installed that there is po objectionable glare visible to the pllet and
also that the pilot 1s not seriously affected by hslation. Ther ghall be
inatailed a% such a location that they provide adequate 11lumiration for

night landing.

0l 5371 Landing 1light switeh. A switch for seach light sial’ be pro-
vided, axcept that where multiple lights are installed at one localion, a
single zwitch for the multiple lights is satisfactory.

04,538 Position lights, Forward and rear position lights shall be
of a type certificated in accordance with Part iS5,

Oly, 5380 Porward position light installation, Forward position lights
shall be asn inshailed that, with the airplane in normal flying position,
the red light is displayed on the left side and the green light on the
right side, each showing vnbroken light between two wvertical planss whose
dihedral angle is 110 degrees when measured to the left and right,
respectively, of the sirplane from dead ahead. The lights ghall be spaced
laterally s far apart as practicable.

Ok, 5301 Rear position light installation. The red and white position
lights shall be mounted as far af™ as practicable and so installed that
unbroken 1light 1s directed symmetrically aft from each 1ight in such a
manner 4hist the axis of the maximum cone of illumination is paraliel to
the flight path., In addition, the intersection of the two planss forming
dihedral sngle A given in Part 15 shall be vertical. If separate red and
vhite lights are used, they shall be located as close together as practicabie,

04,5382 Top and bottom fuselage lights, The top and bottom fuselage
1lights shall each furnish iliumination of an intensity eguivsienr to that
of a8 32-candlepower lamp installed in a reflector of relatiwely high
raeflaective properties and shall have a clear cover glass. They snall show
ligh% through approximately & hemisphere.
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821 Top and bottom fuselage lights ~ installation. The top
fuselage light shall be installed in the top of the fuselage approxi-
mately in line with the forward position lights. The bottom fuselage
light on landplanes shall be installed in the bottom of the fuselage
approximately in line with the forward position lights. In the c¢ase of
seaplanes the location of the bottom light will be subject to Bpecific
approval on each model airplane.

04,5383 Position light flasher. The position light flasher shall
incorporate two fiashing circuits which are energized alternately to
provide flashing of the position and fuselage lights in the manner

-indicated balow, The flasher shall be of a type acceptable to the
Administrator.

04,538 Flashing light sequence, The forward position lights and
the rear white position Ii?ﬁt ah'fﬁf be on one of the flasher circuits,

and the top and bottom fuselage lights and the rear red position light
shall be on the other, The fiashing sequence shall be repeated suto~
matically when the position light switch is in the "flash" position.

04,5385 Flashing light cut—out switch, A switch shall be provided
to eliminate the flasher from the position light circuit so that con-
tinuous light may be provided by the forward position lights and the rear
white position light. The top and bottom fuselage lights shall not be
lighted under this condition.

OL.539 Riding light. When a riding light is required, seaplanes,
flying boats,and amphibians shall have at least one riding (anchor) light,
which is capable of showing a white light for at least two miles at night
wnder clear atmospheric conditions.

0Lk.5390 Riding light — installation., The riding light shall be so
installed that it shows the maximum unbroken light practicable when the
airplane is moored or drifting on the water, Externally hung light(s)
are permittied,

0L.54 Safety equipment - ingtallation,

04,540 Marking. Sefety equipment controls which the crew is expected
to operate at the time of an emergency such as flares, automatic 1ife raft
releases, etc., shall be readily accessible and plainly marked as to the
method of operation, When fire extinguishing, life enduring, and signaling
equipment is carried in lockers, compartments, etc., such storage places
shall be marked for the benefit of passengers and crew.

Oh.ﬁhi De-icers. TWhen pneumatic de-icers are installed, the
installation shall be in accordance with approved data. Positive means
shall be provided for the deflation of the pneumatic boots.
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OL.542 Fire extin-uishers - number and installation, The approved
hand-tvoe fire extingnisher required in § 0l.51(c) shall be installed
primarily for the use of the pilot and conilot. The installation of the
additional fire extinguishing equipment required in Parts )1 and 61 will
denend uvon the size and tvpe of the aireraft and the disposition and
size of the crew and passengers and location of such fire extinguishers
used will be subject to the approval of the Administrator.

An approved fire extinguisher is one approved by the Under-
writers Laboratories or by any other agency deemed quelified hy the
Administrator,

04.53 Flares,

0L.5430 Flare reouirements. When parachute flares are required,
they shall be of a twpe certificated in accordance with Part 15,

Oh-ShBl Flare installation. Parachute flares shall be releasable
from the pllot™s compartment and so installed that danger from accidental
discharge is reduced to a minimm. It shall be demonstrated ir flight
that the installation in each model of airplane is such that ejection is
accomplished without any hazard to the airplane or its occupants. TIf the
flares are ejected so that recoil loads are involved, structural pro-
vision for such loads shall bhe made,

Oh.5lli Safety belts. Safety belts shall be of a type certificated
in accordance with Part 15. They shall be so attached that no part of
the attachment will fail at a lower load than that specified in 8 0OL.3R221,

OL.5L5 Safety belt signal, When a means is provided to indicate to
the passengers when the seat belt should be fastened, the device shall be
50 instzlled that it.can be operated from the seat of either pilot or
co-pilnt.

OL.SL6 Emergency flotation and signaling equipment.

04,5460 General. When required by Parts L0, L1,and 61, an approved
life Yaft or approved life preserver is one approved by either the Admin-
istrator, the Pureau of Warine Inspection and Mavigation, the U, 5. Army
Air Forces, or the Bureau of Aeronautics, Navy Department,

M L
04,5061 Installation of rafts and life preservers. When such emergency
equipment 1s required, 1t shall be so installed as to be readily available
to the crew and passengers. Rafts released antomatically or by the pilot
shall be attached to the sirplane by means of a line to keep them adjacent
to the airplane,

. OL.Sh62 Sigmaling device, Sipnaling devices, when required by Parts
L0, LI, and 61, shall be accessible, shall function satisfactorily, and be
free from any hazard in their operation.

T



OhoSw63  fhud wel st 0 celant of first aild equipment
will Vary wiiti e e AR ERA ATES vt e of passengers and the type
ol operation ..:cived &nd the locet oniis} of such equipment shall be
subject Yo the appinval of the Administravor.

Ol. 550 General. Hadio egulpm«.i instsllations in the airplane shall
be free from hazards in themsslves, in their method of operation, and in
thaiv effects on other componenuts or ¢ airylanae.

Pilscellistiegus eqilpo. ol Loiaal 181100,

iy 560 Accessories. Engine-dciven accessories essential to the safe
cjeiation of the airplane shell be distributsd among two or more engines.

Ol 561 Hydveulic systenms.

0L, 5610 Gepeval. Hidiwul: Syl E 4 ¢lements shall be so designed
85 to withstand, without excesdico 1% /- le¢ poiat, any structural loads
which may be Inpused In addition b e z:n aulic Ioads.

Ol 5511 Tests. Hydraulls ojyeusss shail be substantiated by proof
pressure tests. Mben proof tested, no part of the hydraulic systems shall
fail, malfunction, or exparience a psrezneat set, The proof load of any
systaﬂ ghall be 1% Liwes the mewiwse . perallng pressure of that system,

Oli. 5612 Lines. ALl bhydrauiic iines carrying inflammable fluids into
a designated fire zone shall be con%"!'rm’“ted in accordance with 8 Ok.L490.

Ol B01L%  Accaeuiators. Hyddrdl ¢ dawiEzalalors or pressurized
reservolrs shall not be installed oo tie engine side of the firewall except
when they form an integral pari o0 tas puwerplant,

0L.%62 Oxypeu system., Whes oxygen 18 provided to comply with the
requirements o% Parts and 61, the oxygen system installation shall be
free from hazards in itself, in its wethod of opsration, and in its effects
on other components of the airplane. 7Ths oxygen equipment shall be of a
type and design which experience or conclusive tests have shown to be
adequate for the use intended, The miniuow amount of supplemental oxygen
required per person for continucus operstion is indicated in Figure Ol.19,
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MINIMIM FLOW OF SUPPLEMENTAL
OXYGEN FOR CONTINUOUS OPERATION AT

VARIQUS ALTITUDES

Figure 0L4-19
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"A* represents flow rates per person required with
"Continuous Flow" equipment, without accumulator
bag, (Administration by mouth through a pipe st
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OL.6 OPERATING LIMITATIONS AND TNFORMATICN

Q4.6 Operating limitations and information. Means shall be
provided by which the pilot and other appreopriate crew members are
edequately informed of all operating limitations upon which the type
design is based. Any other information concernirg the airplane found
by the Administrator to be necessary for safety during its operation
shall also be made available to the crew.

04.60 Limitations. The operating limitations specified in the
following subsections and any similar limitations shall be established
for any airplane and made available to the operator as further described
in B 04.61 end 8 04.62, unless its design is such that they are
unnecessary.

04.600 Airspeed. The following airspeed limitations shall be
established:

04,6001 Never exceed speed. This speed shall not exceed the
lesser of the followings

(2) 0.9Vg chosen in accordance with 8 04.2110, or

(b) 0.9 times the maximum speed demonstrated in accordance
with 8 04.15, but shall not be less than 0.9 times the minimum value
of Vg permitted by 8 04.2110.

The 0.9 factor may be suitably modified to take into account
the increase of drag coefficient at high Mach numbers. The factor used
shall be substantiated by flight tests.

04,6077 imum egbrictural cruising speed. This operating limita-
tion shall be: '

(a) Not greater thamn V. chosen in accordance with 8 04,2110,

(b) WNot greater than O, 89 times the "Never Exceed" speed
established undaer # 04.600L.

(c) Not less than the minimum V, permitted in § 04.2110.

" The 0.89 factor may be suitably modified to take into account
the increase in drag ccefficlent at high Mach numbers. The factor used
. shall be substsntiziad by flight tests.

04.6003 Mancwvaring speed. (See B 04.2110).

. 04,6004 Flaps extended speed. This speed shall not exceed the
lesser of the following: ,

{a) The design flap speed, V¢, chosen in accordance with
8 04.2110 or
: (b) the flap design speed chosen in accordance with 8 04.225,
- but shall not be less than the minimum value of flap design ‘speed per-
mitted in # 04,2110 and B 04.225.

- 04,6005 Minimum control speed. (See 8 04.312).
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04,601 Power plant. The following power plsnt limitations shall
be established and shall not excead the corresponding limits established
as a part of the type certificaticn of the engine and propeller installed
in the airplane.

04,6011 Take-off operation.

{a) Maximum rotational speed {RF#).

(b) Maximum permissible manifold pressure.

(¢) The time 1limit upon the use of the corresponding power.

(d) vhere the time limit of Item (c) =xceeds two minutes,
the meximum alloweble cylinder head, or coolant outlet and oil tempera-
tures.

04,6012 Maximum continuous operation.

(a) 'Meximum rotaticnal speed (RPM).

{b) Maximum permissible manifold pressure.

(c) Maximum allowable cylinder head, or coolant outlet and
oil termperatures.

04.6013 Fuel octene rating. The minimum octene rating of fuel
required for satisfactory operation of the power plent st the limits
of 8 04.6011 and B 04.6012.

.110§.602 dirplane weight. The airplane weight and c.g. limitations
are those required to be determined by B 04.1l.

04,603 Minimum flight crew. The minimum flight crew shall be
established as that number of persons reguired for the safe operation
of the airplane during day contact flight as determined by the avail-
ability and satisfactory operation of all necessary controls by each
operator concerned.

04.604 Types of operation. The types of operation to which the
airplaene is limited shall be established by the category in which it
has been found eligible for certification and by the equlpnent installed.
(See Parts 41 and 61)

04.61 Markings ang placards. The markings and placards specified
are required for all airplanes. Placards shall be displayed in & con-
spicuous place and both shall be such that they may not be easily erasea,
~disfigured, or obscured. : Additional information, placards, and instru-
ment markings having a direct and important besring on safe operation
may be required when unusual design, operating or handling character-
isties so warvant.

 04.610 Instrument markings. The instruments listed below shall
have the following limitations marked thereon. When these markings sare
placed on the cover glass of the instrument, adeguate provisions shall
be made to maintain the correct alignment of the glass cover with the
face dial. All arecs and lines shall be of sufficient width and so
located as to be clearly and easily visible to the pilot. -
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04,6100 Airspeed indicator. True indicated airspeed shall be
used:

(a) The never exceed speed, Vje,~a radial red line (See
B 04.6001).

(b) The caution range - a yellow arc extending from the red
line in (a) above to the upper limit of thegreen arc specified in (e}
be].O‘l. . .
{c} The normal operating range - a green arc with the lower
limit at Vg, as determined in B 04.12] with maximum take-off weight,
landing gear and wing flaps retracted, and the upper limit at the maxi-
mum structural cruising speed established in B 04.6002.

' (d) 'The flap operating range - a white arc with the lower

linit at V5, as determined in 8 04.121 at the meximum landing weight,
end the upper limit at the flaps extended speed in B 04.6004.

_ ¥When the Never Exceed speed and Maximum Structural Cruising
speed vary with saltitude, means shall be provided which will indjcate
the sppropriate limitation fo the pilot throughout the operating altitude
range. -

04.6101 Magnetic direction indicator. A placard shall be installed
" on or in close proximity to the magnetic direction indicator which con-
tains the calibration of the insirument in a level flight attitude with
engine(s) operating and radio receiver(s) on or off (which shall be
stated). The calibration readings shall be those to known magnetic
headings in not less than 45° increments.

. 04.6102 Power plant instrumenys. All reguired power plant instru-
ments shall be marked with & red radial line at the maximum, and minimum
(if applicable) indications for safe operation. The normal operating
ranges shall be marked with a green arc which shall not extend beyond the
maximum and minimum limits for continuous operation. Take-off and pre-
cautionary ranges shell be marked with s yellow arc. '

: 04.6103 04l gpantity indicators. Indicators shall be suitably
marked in sufficient increments so' that they will readily and accurately
indicate the quantity of oil.

04.6104 Fuel gquantity indicator. When the unusable fuel supply
for any tank exceeds 1 gallon or 5% of the tank capacity, whichever is
greater, a red band shall be placed on the indicator which extends from
the calibratéd zero reading to the lowast reading obtainable in the level
flight attitude, and a suitable notation in the airplene's operating
manual shall be provided to indicate to the flight personnel that the
fuel remaining in the tank when the quantity indicator reaches zero
cannot be used safely in flight (See 8 04.5222).

04,611 Control markings. All cockpit controls, with the exception
of the primary flight controls, shall be plainly marked and/or identi-
fied as to their function and method of operation.

04,6116 Aerodynamic controls. The secondary controls shall be
suitaEé? marked to comply with B 04.352 and 8 04.353.

Y
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4.6l Power plant fuel controls.

(2) Controls for fuel tank selector valves shall be merked
to indicate the position corresponding to each tank snd any cross feed
vositions that may exist,

(b) VWhen more than one fuel tank is provided, and if safe
gperetion aepends upon the use of tanks irn a specific seguence, the
fus]l taak selector centrols shall be marked udjscent to or on the con-
trol to indieate to the flight personnel the order in which the tanks
should be used.

(¢} Controls for engine selector valves shall be marked to
incdicate the position corresponding to each engine.

04.6112 Accessory and auxiliary controls.

{(2) VWhen a retractable landing gear is used, the visual
indicator required in 8 04.3622 shall be marked in such & menner that
the pilot, 2t all times, can ascertasin when the wheels are secured in
either extreme position,

(b) Emergency controls shall be colored red and clearly
marked as to thelr method of operation.

04,612 Miscellaneous markings and placards.

04.6120 Baggage compertments and ballast location. Each baggage
wr curgo compartment and ballast location shall bear & placard which
tes the meximum allowable weight of contents and, if epplicable, any
al limitation of contents due to loading requlrements, etc.

")
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04.6121 Fuel, oil,and coclant filler openings. The following
information shall be marked on or adjacent to the filler cover in each
cHses

(a) The word "fuel", the minimum permissible fuel octane
number for the engines installed, and the usabie fuel tank capacity.
{See § 04.4221).

{b) The word "oil" and the oil tank capacity.

{c) The name of the proper coolant fluid and the capacity
i the coolant gystenm. '

lumlnoub palnt, such markings to be located either on or immediately
cdjacen. to the pertinent exit and readily visible to passengers.
Locatdon ang method of operation of the handles shall be marked with
amiscns peint. (See B 04.38121).

34.5124 Operating limitaetion placard. & placard shall be provided
in front of and in clear view of the pilot(s) stating: "This airplane
musi be operated in compliance with the operating limitations specified
in C.A.4. epproved Airplane Operating Manual.”



U4 .6r  Alrpiane operating manual. AR sivplane operating mantsd
steil be furnished with each airplane. (bes Partg 41 and 61}, The
portions of the manuasl listed below shall be verified and approved by
the Administrator. Additional items of information having & direct
and important besring on safe cperation may be required when unusual
desipn, operating or handling characteristics so warrant. Thne manual
shall contain, 2@ & minimum, the follow:zng

This part of the danusd snell con-

P TS gee LT
st D p e GERLOWS

04,0200 perating Limd i

srating limitation

hain tha ona

{#) 4drspeed limitation — Sufficient iaformation shall be
inciwded in this sectlon of the manuai to permit proper marking of the
airspeed limitations on the indicator as required in 8§ 04.6100. It
ahall also include the design maneuvering speed end the maximum safe
wirspeed ail widch the landing pezas con be sately lowersed. In addition
te the above informetion, the manus: shail exrlain the siguificance of
the slirspeed limitations; sand ths celer coding used.

{b} Power plart limi-sidcn: - SuwWficient inidurmaticons shall
e dnciuded 1n this section of trne wanual to wutiine ang ewplain ail
power plant limitations (see 8 U4.00L) and to permit marking the in-
piruments as required in 8 04.6102.

(c) Weight and loading distribution - The airplane weights
and «¢.g. Limits required to be determined by & 04.11l, together with the
items of equipment onm which the weight emn®r jr haged. shsl? be entered
i tints section of the mauUai, Wnele wie verisiy of  wossinle load-
ings warrants, instructions adequate 10 insure nhservanne of those
tixytatlone snell be included in this section of “he manual. {See
[~ I f‘f G-f.ol.l\).i,¢

(d) Fiight load acceleration limits - The positive limit
ilosd factors made good by the airplane structure shall be described
here in the manual in terms of accelerations.

{e) Flight crew - The number snd functions of tae minimum
rlight crew required to operate the airplane safely, which has been
determined by ihe requirements of 8 (04.603, ahall be entered in this
geetion of the manual.

{f] ZType of airplasne operstion - Thissection of the wmsnual
pinte the typels) of ope (5} % the sirmlane snd its

AT [ oo
jEgy saukpment lagtalisui. nEve Legon callilivalsd.

04.621 (Qperating Procedures. This part of the manual shall con-
tadn information indicated below which is peculiar to the airplane, and
which: concerns the normal and emergency procedures necessary to their

&

snfs peoformance by the crew,

‘w) Noomel - This secvion speli contaln information and in-
plouciloag regarding peculiariides of's starting and warming engines,
taxiing. operation of wing flaps, landing gear, automatic pilot, etc.

(b) One-engine inoperative - This section of the manual shall
outline the procedure to be used in the event of engine frmilure, includ-
ing rscommended minimum speeds, trim, operation of remasining engine(s),
ate,
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Tne desirabie- procedure to be
sropeliers in Tlight shall be

(¢} Propeiier fuabie.iis -

follcw:d in stopping the
included in this sectinn

G5.622 Performsnce inforastion. Thls part of Lhe menual shall
contain the perflormarce inTormation listed belowt

(a) Performsuce datu - 4 svmmary of &ll performance deta
- secured in accordance with B Q4.)2 - Performance, B U4.122 - Take-off,
§ 04.123 ~ Climb, and B 04.124 - Lending, inclusive, &s well as all
data derived therefrom, required for the application of the operating
rulas of 8 61.712. Also, e&ny pertinent descriptions of the conditions,
asirspeeds, etc., under which the above data were determined.

(b) Flap controls - Adequate instructions for the use and
adjustment of the flap controls necessary to obtain the desired perform-
ence.,

(c) Airspeeds - The indiceted airspeeds corresponding to
those determined im B 34.122 - Take-off, together with pertinent dis-
cussion of proucedures to be followed if the criticel engine becomes
inoperative during teke-off.

(d) Miscellasneous - Include a discussion of any significant
or unusual flying or ground handling characteristics, knowledge of
which would be useful to & pilot who has not previously flown the
airplane and which would thereby enable him more readily to ottain
maximum performance,

04.7 ATRPLAN® IDENTTFICATION DATA

04.70 Nemepl.te. 4 nameplute shall te securely attached and
shall contain:
(&) The manufacturer’s nrue and address,
(b) Mocdel end seriazl numbers,
{c) Date of manufacture,
{d) Type certification number.

04.71 Adrworthiness certificste number. The identifying symbols
and registration numbers shall be permunently affixed to the airplane
gtructure in complisnce with 8 43.102.




