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Thus, all such pages of the original Manual which have been superseded

way be removed and destroyed and the superseding pages 1nserted in
lieu thereof.

He .Sc Koch
Assistant Administrator for
Safety Regulation

Distribution for this Relsase:
Air 13 2; 3; 43 9A; 10; 13;
143 15 Tabs 2, 3, and 5;

: 16; 40 Tabs 1 and 3; and 40B
Ar17? ‘



October 15,1945 -:Qu-miéiif» e odsBor

the prototype, which was tcatod for tbo original eortifieation, nuy

o have been made and may be available. 'Our experience indicates that
. there may be appreciable differences in the calibration for

difforeut 1ndividunl airplanen of the same type.. - .ts?

04,5801 PONERPLANT INSTRUMENTS AND CONTROLS, (Szt i 04,850 avo 04, ssr )
04,5802 FUEL QUANTITY GAUGE, (See § 04,624,)

04,5803 MAGNETIC COMPASS, Twis INSTRUMENT SHALL GE PROPERLY OAMPES AND CONPERSATES .
AND SWALL DE LOCATES WHERE 1T 18 LEAST APPECTED BY ELECTRICAL n;stuuuaucec ASD RAGRETIC
tnr;utncza.

04.5804 NAVIGATIBN INSTRUMENTS, Navieation |laituutlrs FOR USE BY YTNE PILOT
SHALL BE-80 INSTALLED AS. TO BE EASILY VISISLE TO Hi¥ WITH THE HIN{NOM PRACTICASLE OEVIA—
TION FROM B8 EKORMAL POSITION AND LINE OF YIS10M WHEN NE 18 LOOXING OUT ARD FORWARD
ALORG THE FLIGNT PATH ANO THEY SHALL ALSO OE VISISLE TO THE 3ECOND rllot.

04 5805 EYROSCDPIC INSTRUHENTS ALL GYROSCOPIC 1NSTAUMENTS SHALL DERIVE THEIR
ENERQY FROM ENGINE—DRIVEF PUMPS OR FROM AUXILIARY POWER UNITS, EacH S0URCE oF exerey
SUPPLY AND ITS AYTENDART COMPLETE (NSTALLATION SHALL COMPLY WITH THE 1NSTRUMENT MAND™
FACTURERTS RECOMMENDATIONS FOR SATISFACTORY INSTRUMENT OPERATION, - 0N MOLTIENQINE
ALRCRAFT EACH INSTRUMENT SHALL RAVE TWO SEPARATE SCURCES OF ENERQY, EITHER ONE OF WNICH
SHALL BE_CAPABLE OF GARRYING TNE REQUIRED LOAD, ENGINE-ORIVER PuMps, WNEN USED, SWALL

(B OR SEPARATE ENQINES, THE INSTALLATION SHALL BE SUCH THAT FAILURE OF ORE SOURCE
OF ENERGY OR BREAKAGE OF ONE LINE WiLL XOT |urzar:ae WITH PROPER FUNCTIONING OF THE
INSTRUMERTS BY MEANS OF THE ornen SOURCE,

04,581 SAFETY EQUIPHERT !NSTALLATIGN

04,5810 SAFETT BELTS. SaAFETY BELTS SHALL BE 30 ATTACHED THAT NO PART OF TN
ATTAGHMENT WILL FATL AT A LOA LOVER YNAR THAT 3PECIFIED 1N ! 04,2640,

04,5811 FIRE EXTINGUISHﬁRS. THE PORTADLE FINE EXTINGUISHER SFECIFIED 1N
§ 04,510 smaLL sE 80 INSTALLED AS TO BE ACCESSISLE VO THE PASSERGERS, TME TWO
. PORTABLE PINE ExviNGuisneas apecirsep 1n § 04,530 suatt e S0 TASTALLED TMAT ONE (8
READILY AVAILABLE YO THE CREV AND THE OTHER (S NEAR TME MAIN EXTEAKAL CABIN 20OR
WNERE (T SHALL OE REACILY AVAILABLE TO PASSENGERS ANO GROUND PERSONREL,

04,5612 SAFETY BELT SIGNAL, Wnew A S1aXAL OR SteN 18 WBED T0 INOICATE TO PASBER™ .
GRS THE TINES THAY SEAT DELTS SHOULD BE FASTENED, SUCK $1GNAL OR $16N SHALL OF LOCAYES
IN 4 GONSPICUOUS PLACE AND $0 ARRANGED THAT IT GAR BE OPERATED #RON TNE SEAY OF EITHER
FLoY, :

04,5813 'LANDING FLARES. Lawoine FLARES SHALL SE AELEASANLE !ioiﬂft! riLot's
CONPARTMENT, - STHDCTUAAL PROYISION SRALL BE MADE FOR TRE RECOIL 10408,
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O:SB;: . AIRPLANE AIRWORTHINESS Ockober 15, 1945

04,5804 as—tcsns pos';,ivi'y"z ;Ama‘,o_ﬁm'._aif’ﬁ;‘.oi{éi_&?i;i.iié"-szém.&f-f oru |
vire loott. SR L e RIDRD f' L '

During tho otficial typo inapoction tqsto, tho netual operntion

\";-;ﬁsnd ‘#ffect upon perforxance snd’ flight characteristics will be ob-orvéd *

. for any do-ic;ng dovices providod for wings, tail cnrtnces, propollora,
~ ‘ete. ' No hazardous effects ou flight eharucteristics shall rocult
during- thoir operation. S

Q B

04, 582 ELECTR%CAL EUU!PHEHT IHSTALLATIBH

04, 5820 GEHERAL. EtsctuchL tauarnzlr SHALL BE |usrnttsn " AGGOHDIIG! wlrn
ACCEPTED PRACTICE AND SUITABLY PROTECTED FROM [FUEL, OfL, WATER AND. OTNER DETIIHEITAL
. SUBSTANCES, - ADEGUATE CLEARAWGE SHALL BE PROVIDED BETWEEN WIRING AND rutL AN ouz ranxe, '
FUEL AND GiL t:uss, casssaz?oa:, :xnncst.rlrtae ARD novnuc raars. AR .

<04, 5821 BATTERY. BATTERY SHALL BE EASILY lOGESOIGLE ANO ADEQUATELY 100;;1:0
'FROM FUEL, OIL AND 1GNITION SYSTERS,, Auaacanr PARTS OF THE AIACAAPT STAUCTURE SWALL |
BE PROTECTED WITH A SUITABLE ACIP—PROOF PAINT. IF THE BATYERY CONTAINS ACID OR-OTHER -

* CORROBIYE SUBSTANCE “AND 1S -NOT COMPLETELY ENCLOSED, |F THE BATTERY. IS COMPLETELY.
'ENCLOSED, ‘SUITABLE YENTILATION SEALL OE PROVIDED, “ALL BATTERIES SNALL BE 80 INSTALLED
© TRAT SPILLED LtQUiD VILL 8E SUITABLY £3A1BED oa ABSORRED _WiTHOUT eonlnn " caurnct ity

- THE AIIH.AIE STRUGTURE. L

Regulations do not. tpocify aininun pormicciblo eapacity ror N
storage batteries. However, as a genoral rule, when no generator
is installed, the battery should be capable of carrying the demand

.:_'oleotricnl load during a period equal to the cruising endurance of

. the aircraft without the battery voltage decreasing to ‘less than .
80Z of normal while under the load-whizh could be expected to exist

. at the end of the flight. When a generator capable of carrying the

" running load is- inatallod, the above capacity may bo reduced to SOZ '
of the endurance._" : , '

The battery must be 1ustalled 1n an aocossible looation nnd
‘adequately isolated: trom fuel, oil, and ignition systems. Adjaeent

" ‘structural parts of the airoraft must be protected with a suitable -

‘acid proof paint if the battery contains acid or other corrosive
‘substances and is not completely enclosed. When the battery is com«
pletely enclosed, ventilation must be provided since gases from an’
. active battery form an explosive mixturo. A .means must also be
" 'provided whereby spilled ligquid is. ab-orbod or drainod without

coming in contact with the nirornft atruaturo. '

Bntteriea ahould not be located in engine compartments unloss
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”' ‘jcoqpoaition‘loparators.. Therstore, the criti.“lh_Jun‘

"conpartmont vith a suitable vont tube lending out ot 1t. -

-"'clacuav.

Tl the cireutts

-APPROYED EQUIVALENT SYSTEM 18 PROYLOED, Al‘llll.ll“ POWER UNITS. wiLL e IFPROVEII 3}
. LIEU-OF DATYERIES ANO ENGINE=DRIVER G!lIERlTORS, PROVIDED THAT- ‘IHEY ARE AT I.!“T TW

. where & -generator is required for a specific oporation, such as eortnin?;.

. capmeity to carry the entire running load and ehould have sufficiont
"'Jadditionnl capncity to rocharge the bdatteries. (Sae GAR 04.53230 )

"and higher cause wooden loparators to detotioratef__ idly‘and i z’;,
- tcmperaturol of 125°F, and higher are. -injurious to-batterioa”having

) tion7of the battery container or eompurtment mdy‘bé neéeasary ‘to gunrd' .
against excessive battery temperatures. This may be providod by -
. means ¢f a tube leading from the slip stream into the container or .

o Lnnkproof batteries listed in Produet & Pracossea Speeification

© - Nos 17 need not be enclosed nor will a drain be required.: A.auitablo
" placard should be installed to prevont the installation ot a- stnndard
;bnttory in such sases. o : T

! % 5822 FUSES Fusss SHALL n: so. tocavtn THAT tuev CAN, l!llllY |z nertacsa ‘W
L ,rttcnr. THEY SHALL. BREAR 7nc cunasut 1w etn:navuua SYSTEM AT ‘A surst ENTLY SHALL
" CURRENT PLoW o Aozouarstr ‘PROTECT ra: LIGHTS, RADIO :qunrncur AND ornzn rAnrs ‘oF 1us

_ ‘A fuso should be provided in each circuit of the electrieal ayntem,f?'-iﬂsf'
except that no fuse is necessary in the starter main’ circuit.:;lzg o ;

~_cemplete set of spare fusos should be providod. ‘A1l fuses and -paroa Lo

" must be accessidble to & member of the ¢rew thile 4n- rlight._ ‘The fuse
_blosk should ba markod to ahov the reqnired amperago and to 1dontify“f%

: 04 5823 GENERATDR Hutn A GENERATOR 18 SPECIFIED 1T anALL n&v: surrlcutut ﬂlPlBITY A
TO CANRY. THE ENTIRE RUNNING: Loas, SUCR GENERATOR SHALL BE ENGINE-DRIVEN URLESS: -

1N WUMBER AND.THAY THE SUPPLY SYSTEM 18 CAPABLE OF CARRYING THE ENTIRE RURNING. Los. ,Lgf‘ip Rt
VITH ANY ONE UNIT OUT OF AcTiON, . C

: Gonorntors are not listed as cortifieatod itoms of equipmont.‘“«?f
A generator of any capacity may be installed on sireraft except. that -

“air carrier and’ instrument flying operations, it must be of ouffician@

B Iind-d;ivon generators lhould be 80 located that tho oxtondod
Npropcllor swept dise does mot intersect smy portion of the pilot

quor passengers when they are in their. respoctivo seats, unless a -

protoctivo atrip of motal or othor material 1- pl.cod botceon_the
| | | 121-b | R




: -'0‘-532‘35' EEE R unmm&mlommss i .'§f0§'f_°?’§=f 15, _:4'9"5'-- :

L propolhr nd tho porun htoruetnd. . In addition, 1: at 311 pou:lbh,
_the..swept . il.tu of the wopollor shoml.d not intersest m :m, ou
-or hydnuna un«. S _

e It iy rocomndod thnt a fun or oquinlont bo inotc].lod 1n tho
B _-;.circnit betwesn generator and battery of all 1ustanntiom. I’ir:lng
. nmust be protected againmst wear dus to. chafing and aga.tntt doterion-
L ‘tion due to oil or other iubntlncu.

04.58230 RM!NE LﬂAB. Tn: lulm 84D WAL 9K DEFINED 48 THE mmlo uumnm
. OF ALL LIGHTS, RADIO EQUIPHERT ANS OTEER ELECTRIGAL DEVIOES EXCEPT TWOOE WNIGK ART :
_ DESIQNED GHLY FOB OCCASTONAL ISTERMIVYENT WSE,. EXAMPLES OF OUVICES AEGARDED 48 iaTER~
- nmm m RADIO. 2ROADCASTIEG EQUIPMENT, LANDING LIGEYS AND ELEGTRICALAY OPERATES
- LANDIRG SEARS AND VING FLAPE, RABIO RANGE S14NAL RECEIYERS AMD ALt oruzs LIGNTS ARE
' NI"IIEBC' A rm OF THE Golﬂll'l' um.

04.5824 AHCHOR I.IBHTS. l’n ARGHOR LIENT cmmn fon SEAPLANES ABe ANPHIBIANS
SPALL BE 0 MOUNTES AND INSTALLED THAT, WRES THE AISPLANE 38 WOONES OR SRIFTING 08 e
WATER,- ¥T NILL SNOV A WNITE Lo Ill!ll.! Pon AT um ™ Micss AY Hest mn T 7t N
ﬂ‘ﬂ”!l!lﬂ Mlﬂﬂﬂl‘. : . :

04.5825 LAND!HG LI&HS Euema LAVBEEG LIGNTS SRALL B2 20 mnuu o8 num-
" ENGINE A1SCRAPY THAY AT LEAST ONE SWALL 8L NoT LESS TwAn 10 FEET TO THR mpewy OR ASFY
" oF.YNE FARST PILOT'S SEAT AND SEYOND THE SWEPT S1SK OF THL ONTEAMST PeorELitd, 08 el
| SINGLETENQINE AIRGRATY SUCH LIGNTS SNALL OF 80 NSTALLED THAT 3O YISINLE fORTiON OF THE .
SWEPT 919K OF THE PROVELLES, tF OF THE TRAOTOR TYPL, 18 ILLENINATED YREBRDY, _Imvum
mnm FOR. EAGH LYORT BNALL 3 TROYIOED 1 THE nm'l uummn. '
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04.5826
04 5827

" “Dotsber 15,1945 -

04,5826 IHSTRUHENT L!GHTS._ !lsruuuent Llcsrs snALL 8E 80 INSTALUES
SUFFICIENT ILLUMINATION TO MAKE ALL FLIGHT INSTAUMENTE £ASILY. READADLE 40”83 : _
EQUIPPED WITH RHEOSTAT CONTROL For atnnlne uNLEss, |r cax st suoul lef N lol“leHllc ;»’;‘_ ‘
LIGHT 18 snrlsftcroav. : e L e

04.582? Poslrlol LTGHTS SHALL BE INSTALLED 80 ruar, W 735 AIIPLAlE 1w uonuAt” R
FLYINQ POSITION, THE: PORWARD RED POSITION LTGHY IS GISPLAYED OM THE LEFT SIDE ANG THE =~ - . =
FORWARD GREEN $OSITION LIGHT OF TRE RTGHT SIDE, EACH SHOWING USBROKEN LIGHT BETWEER -~
TWO VERTICAL PLAKES WHOSE DIHEORAL ANGLE 18 110 0EGREES WHER MEABURED TO-THE LEFT AND -~
RIGHT, RESPECTIVELY, OF THE AIRPLANE FROM BEAD AREAD, . SucH FORMARD rosntlon Liouys.

CSHALL BE SPACED LATERALLY AS FAR APART AS PRACTICADLE, ONE NEAR FOSITION LIGHT: snALtﬂ '
E INSTALLED ON THE AIRPLANE AT THE WEAR AND AS FAR AFT AS POSSIBLE AND SHALL SHOW A
LICGHT YISIBLE ART TRROUGHOUT A DINECRAL ANGLE OF 140 oearees sisecTEo oY A vznrncAL
PLAKE THROUGM THE LONGITUDINAL AXIS OF THE ATAPLAME, SUCH LIGKT SHALL EMIY {a) oo rn:

. CASE OF A NON—AIR CABRLER AIRPLANE, EJYHER A CONTINUOUS WHITE LIGHT &S SPECIFIED 1N~

CAR 15,2014 OR ALTERNATE RED AND WHITE .FLASNES. AS 82ECIF1E0 4w CAR 15,2015, amo ()

IX THE CASE OF AN AIR GARRIER AIAPLANE, ALTERNATE RED AND WHITE FLASHES AS SPECIFIED .

sn CAR 15,2015, i LIEU OF SUCH A SINGLE FLASHING REAR POSITION LIGHT, AN AIRPLANE’ anv

‘GARRY TWO BEAR POSITION LIGHTS, ONE RED' AND ONE WHITE, SPACED AS CLOSELY AS POSSIRLE

TO EACH OTHER WITH ONE UKET ABOVE THE OTHER AND IN COMBIMATION znnrtlna rut RED’ AND-

WHITE PLASNES SPeciFteD su CAR 15 2018,

“Position lights shall be inltalled 80 that, with the uirplano in |

norpal flying position, the forward red position light is displeyed
oni the left side and the forward green position light on the right
side, each showing unbroken light between two vertical plenes whose
dihedral angle is 110 degrees when neasured to the left and right, :
respectively, of the airplane fron dead ahesd. Such forward position
lights shall be spaced laterally as far apart e practicable. One
rear position light shall be inetalled on the airplane at the rear :
end as far aft as possible and shall ehow a light vieible aft through-
out a dihedral angle of 140 degrees bisected by a vertical plane o
through the longitudinal exis of the airplane. Such light shall
emit {a) in the case of a non-air cerrier airplane, either a continuoun--
~ white light as specified in 15.2014 or'alternate red and white flashes
es specified in 15.2015, and (b) in the case of an eir carrier airplane,
~ alternate red and white flashes as specified in 15.2015. In lieu of -

such a single flashing rear position light, an airplene may cerry
two rear position lights, one red and onme white, spaced as clossly
as possible to each other and in combination emitting the red and
white flashes specified in 15.2015,.*

A1l viring muat ve firmly fixed to the airecraft structure and
protected against chating or rapid deterioration.
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T all oloctrical inatnllations muat incorporute N naater switch."
,gTZ& master swited is 1nterpreted a8 being & switch by means of which—

. “wll sourses of electrical power may acrvelly be discornected Irom the

.~ elestricel distribution system of ths airplane end from emch gther

~"'at & point in the supply lines as nesr as practieadle to the source
7 of power. In iu-tnllations 'hich involve only one ecircuit, the

0 Yeipeulit eoatrol switch may be considéred as » mmster switch prwidod

' *:7;?1t ie sn no.r tho ungronndad battery tarminml as. practieuble. :

04.589 BISC!LLAHEDBS EQUIPHENT IHSTALLATIBH

o 04.5890 SEAJS. Stlta on cllllo, eves 1noueu auaustanlz, 1 orel oa eLolll nuap&auza, »
j_:f];snnta o2 THCURELY rant:lzo LR WVNETHER . on Sﬂ? ™e SA!STY seLy Lokp 18 rnasanurrso -
+ sove THE suare : o

o 04.5391 lCCESSORIES; Enstne-ultvzn zuclssontea ou nutrsclalls AltclAFT suas& BE
;  10:;7:1&1:;| Anolc 1u| o most. llcll:s. L X




Oct. 15,1945 e 04,6 rmmmnsumrmu RO R

0480 ENGINES e | . R
“EnG1uEs. auALL ‘BE OF -A TYPE AND' n:sao : scl'uuo sten rvrz e:lturlﬁbttb, (130171
~ ELIGIBLE FOR USE 1A CERTAPICATED AIRCRAFT, 1N ACCORDANGE WITH TRE BEQUIBENENTS OF
Parr 13 on  SHALL mAvE sEEn APPROVED, A AtaworTaY 1N 'AGCORDANCE WITH. PREVIOUS. nsautartolt.

Tho required inforzation nny bo obtained by oboerving the ongino
behavior throughout the entiro toots. Tho follouing nuggostiono are.
oftoroda ' o . .

lngino vibration should foel normnl at all oporating spoodo and
should not result in harxmful shaking or vibration of 1notrumenta '
or other component parts of the airplano.

_ Ihere instellatione includa flexible mounting and ongino zovement
.is large, flexible jeints, commensurste witk engine rovement will

be required in ell fuel end oil lines, controle, manifolds, and
cowling to insure aatisfactory aerviec life.

considerntion zust be given to the arrangement und operation of
‘ongine controls and instruments. All units must be easily opersted -
frox the pilot' seat and so arranged es to xinixize the poesibility
of abrupt or inadvertent operation. \

04,61 PROPELLERS,
'PROPELLERS SNALL BZ OF A TYPE AND DESIGN WNICH MAS BEEN CERTIFICATED A8 AIRVORTNY
" I8 ACCOROANGE WITH TRE REQUIREMENTS OF PART 14 OR SHALL HAVE BEEN APPROYED A3 AMRWORTSY
1¥ ACCORDANCE WIYH PREVIOUS REGULATIONS, EXCEPT THAT WOOD PROPELLERS OF A CONYENTIONAL
TYPE FOR USE IN LIGHT AIRPLANES NEED NOT SE CERTIFICATED, Ik CERTAIN CASES MAX1MUM
ENGINE BORE LIMITATIONS ARE ALSC A3SIGNED' T PAOPELLERS, PROPELLERS MAY BE GSED OR-ABY
ENGINE. PROYIDED THAT THE CERTIFIED POWER RATINGS, SPEED RATINGS, ARD BORE OF TNE ENGIse
ARE BOT IR EXCESS .OF THE LINITATIONS OF THE PROPELLEE AS CERTIFICATED, AND FURTMER PROVIDES
| TRAT THE YIBSATION GHARACTERISTICS Of TNE COMBINATION ARE SATISFACTORY TO THE Anhlllltllfﬁlh-*

- The propoller as installod on the oiroraft munt pornit tho eloaranee-'
provided in 04,611, The "Minimum Permissible Diexeter" which will '
be listed for propellers on the aircraft specifieation ies that of
the smellest propeller tested, multiplied by .98. This 2 percent
pargin is arbitrarily chosen as being the maximum permissible roduoe

“tion in diamieter of a given propéller which will not noticeadly .
reducy perforzance. It also provides s margin to allow dressing doun
of metel propellers in service.

Fixed or sdjustable pitch propellers.--The Aireraft Spooirieation

,.for each newly certificated aircraft equipped with a fixed or adjust- .
able pitch propoller vill specify the following propollor linitutiono:

123



nnximum permissible throttla (Not ‘more than

”if_ﬂfstatic rpm?e_

aatting. . (Mot less than ___ ry |
Ll . R S {Not more than 1nches e
: ”:Diamgtrr fff - -'f.- STt (Not less than 'j inehol L

2 Normally propellere made from wood '111 require a diffarent
" 'range of statie rpm limits than metel propellera._ The baeis for the
: preceding limitetions is summarized here for eonvenient ‘reference. '_
C U Maximuw static ;gg.--The maximur permissible stetic rpw will bo
- the lower of the two static rpm values determined by tho nethoda '
ﬁjuehown belows: -
S B Using the propeller having both tha smallest diapeter and .
" lowest static rpm with which complianca with.the Stesdy Rate of
Climb, Take-ofx Diutance and. First Minute Climb raquirements can be .
et:

_Enximum permissiblo atatic rpm - Rated engino rpm — {rpm
at the bost rato of climh Spaed - Lowest Statie rpm) .

PR “Be Using a propellor having both the largest diameter and hish.nt
._static rpo for which approval is deaired, the pover-off rpm at plaecard
¥, speed must not exceed 110 percent. of theruted rpm of the engine
-:a§ METO power. . =~ _
W ‘Minimpup -static gﬁg.--The ninimum atatic rpm will be aatnblishod
V"Vrby the propeller having both: the ‘sxallest diemeter and lowest atatic
.o rpe used ‘in demonstrating g complience with the Stesdy Rate of climb,
. Take~off Distance, and First Minute Climb requirements. =
wre Mexirum disreter.--The maxirum diereter will be the - umaller of
. the two values determined by the methods shown below: -
S ae Maximum diameter which will permit the clearances: lpocified
R £ 04.611. - (Landplane 9 inches ground ¢learance, seeplane 18 inches.
" water clearance. . At loast 1-1nch clearnnce botwaon propeller tipo
Cand” structuro.)
Lo T by ek diaxeter used in placard VE dive tetts doscribod 1n
() 'ka:inum Static rpg™,
S Minigpum dlaveter.~~The. tinimum ditnater will be the diaxeter of -
' 'jvthe ‘szallest propeller used to demonstyate compliance with the -
-~ . Steady Rate of Climb, Take~off Distance and First Minute Climb -
. . requirements as detcribod in "Hinimum Static rpm"'mmltipliod by 3
' l-;_ffaetor of 0,98, B
. ‘To demonstrate that tho vibraxion charaeteriuticn of. the propell.
?anre satisfectory in eny given installation the blade vibration stress
- should be measured under flight conditions.  Past experiemce has -
ﬂfﬁ?indicated that this proeedure is necessary with a1l propellers,
"-?ezcept 'ood typea. In some cases it is possible to determine the
effect of changes or slightly new combinetions by ground tests or
wconparisone of previoun data, but in moet cases flight tests for .
“his purpose aro nocossary. The propeller manuracturers havo tho

123-:




 ‘Detober ,15-,» 1945 ..-PoﬁERPi;xmtI'n&&m'rron{ o ohsioe
: : . S » : 04,611

‘ stresa ‘measuring equipment nocos&ary to acoomplish these toets and

~'wiYl farnish the results to the GAA togothor with their rocommondgtiohs

witb reapect to approval._n.

04 610 CONTROLLABLE PYTCH; Tus CONTROL MECHANISM SWALL BE -OESIGNED AND eoulrr:o-r:”f” )

" WITH A POSITIVE STOF WHICK SRALL LINST THE MIKIMUM PETCH 80 THAT THE TAKE-OFP CRAMK™
BEAFT SPEED FOR WHICH THE AIRGRAFT 18 CERTIFICATED IS NOY EXCEEOEO DURING TAKETOFF
WITH TAKESOFF POWER UNLESS IT 15 NECESSARY To 30 LOCATE THE STOP THAT A HIGHER CRANX—~
SHAFT SPELS MAY BE USED IR AK EMERGENCY, THE MEANS PROYIOEO FOR CONTROLLING THE PATCH
SHALL BE SO ARRANGED AS TO MINIMIZE THE ATTYENTIOH REQUIRED FRON A PILOT TG PREVENT THE -
ERGINES FROM EXCEEDING THEIR CRANKSHAFT SPECD LINITATIONS UNDER ANY FLIGNT cosnlraou. o

ontrollablo propellers.~-The high pitch stop should be such. -
that 110 percent of METO rpm will not be exceeded in powor-otf
dives at placard "Never Exceed" speeds. .

. Gonstant speed propellers.--A control atop should be providod” &
which will limdt the lov pitch range to the maximum permissiblc E
take~off rpm, :

A1l steps should, when practicablo, be located at tho propellor
governor or hudb in ordor to reduco to a minimun tho adjustmonts o
required in service.

Full feathering propellers.--Comments regarding roquiramonta
for control stops on constant speed propellere are alsc pertinent -
to full feathering propellers. The mechanism should be operated -
in £light to demonstrate satisfactory operation to full feathering -
position.. These checks can usually be mado durins tonta fnr one
engino 1noperative poerformance. .

Add tollo'ing te "Controllable propsllers"ie- o _
The positive low pitch stop in the hub should be so loeated that « 7
the-allowable take-off pr i not exceeded during the take-off
end ftnitial climb at best rate of climd speed at the maximun ]
permissiblo tnke-off mlnifold pressure. :

" Substitute for the first sentence after "Constant Speed’

Propellergge-
The posltive low pitch atop in the hub should be mo located that

the maximum static rpm of the engine does not exceed the sllowable "'

take=off rpm with mzximum permissible take~-off mnnifold preasure
and no wind.

04,611 PROPELLER CLEARANCE, PROPELLERS SHALL HAVE A MIKIMUM GROUND CLEARANCE
OF § INCHES WHEX THE ATRPLANE 18 IN A HORtZONTAL POSITION WITH THE LANDING GEAR DEFLECTED
AS 1T WOULD BE UNDER THE MAXIMDM AUTHORIZED WELGNT OF THE AIRPLANE. PROPELLERS ON
SEAPLAKES SHALL GCLEAR THE WATER 8Y AT LEAST 18 INCAES WHEN THE SEAPLANE 13 AT REST
UNDER THE MAXIMUM AUTRORIZED LOAD CONDITION, A CLEARANCE OF AT LEAST 1 INCK SMALL BE
' PROYIOEO BETWEEN YHE TIPS OF PROPELLERS AND ANY PART OF THE STAUCTURE,

124



- 05 6'2' N EOU LR unmrmwommss o

S F e e = e e e

.\ K

Ir tho nirplane is so deaignod that the nornal sround uttitudl

, 1s more. critical, from tha standpoint of docro;ling ‘propeller: eloaranoo.'ﬁj.f'
L Tﬂ’%han ‘the horizontal attitude theén the clearance should de messured
. 4n the normal’ .ground attitude.  The location of the center of sravity
‘?‘Vposition nhould be such as to produce the tost eritical condition
. ‘and shock.struts and tires should be chockad for rooommcnded proscuroa
‘ QQbefore makirg messurements.

A minimum clearance of l/léinch betwoon the blade or hub ‘and th.

':y%oowling is recommended, and if variable piteh. propollorl are: uﬂod

‘4his clearance ahould exist under the foatharod or highost pitch

’ condition.s

04, 62 FUEL SYSTEFS

04 620 CAPAﬂITY AND FEEQ THE FUEL. CAPACITY- sa;m; BE AT LEAST. 0 lS ‘BALLON PER

: “naanuuu {excery raxe-orr) HORSEPOWER FOR WHICH THE AIRPLANE 18 ctnrupncnrzo._ Az
 _PRESSURE FUEL SYSTEMS SHALL NOT BE aseq, OHLY STRAIGHT GRAVITY FEED OR MECNARICAL -
. PUMPING OF FUEL 13 PERMITTED, THE SYSYEM SEALL BE 30 ARRANGED THAT THE ENTIRE FUEL

SUPPLY MAY -BE U‘I'II.IZED lll TﬂE S'I'EE!EST cLime MID AT THE BEST Glllllﬁ ueu ABD 80 THAY
THE FEED PORTS WiLL WOT BE: UNCOVERED DURENG - IIQRHAL MA!EBVE!S II‘IM.'IIG mﬂillﬂ! foLiee

- 'OR SIDE SLIPPING. THE SYSTEH SHALL ALSO FEED FUELS. PROHI’TLY APTER ONE. TANK !ﬂ! RUR

ORY A¥D AHOTHEB TANK. 18 TURNED Ok, kr A MECHANMICAL PUMP 1§ IISED, AN EHERGEBOY HAND
. PUMF OF EQUAL- OIPACITY SHALL BE VNSTALLED AND l'ill.lﬁl.! FOR . IHHEBIATE USE " Cllj or

A PUMP FAILORE DURING 'I'AKE"'DFF. - Haxo PIII"PS oF . Slll‘l'&li.i GAPAC!TV ‘MAY- AI.SO gL IISIU NR

,PUMMNO FIIEI. FROM AI AUXILIARY TAIR 10 A HMI FUEL Tl!l.

The capacity or oach tank 1- to bo dctermined by placing the

airplane in its normal ground attitude mnd filling the tank by mun'-

of a moasuring pump’ or & container of known capacity.' The tank

" quantity gauge 1s to be calibrated with the airplane in .the lovol
. flight attitude. When required, the wobble pump must be so installed
’f;that its control is immediatoly ;vailable to the pilot. should the o
‘ongine pump fail,” The emergency pump pressure relief valve should
be .adjusted to ensure satisfactory fuel pressure and preclude exscessive
- £looding of the carburetor when the pump is operatbd._ Seo_GAH‘O4.125
 Pe. flight check of Fuel Syltem Operation. o '

‘04, 621 TANK INSIALLATIQH Nc FLEL ranx SHALL o€ rtnctn cLosen To an ERaINE THAN —
THE REMOTE, 81DE OF A FIREWALL, - AT LEAST ONERALF 1RCH CLEAR A1R SPACE SHALL BE ALLOVED
SETWEEN THE TAWK ARO FIREWALL. SPACES AOJSACERT T THE SURFACES OF THE TANK SWALL 8. .
WERTILATEG $0 THAT FUMES CANNOT ACCUMULATE OR REACH THE CREW OR PASSENGERS IN CASE OF
LEAKACE,  1F TWD OR MORE TANKS HAYE THEIR OUTLETS INTERCORNECTED THEY SMALL BECONSIDERED -

. OIE Tllﬁ Aﬂb TH£ MII SPiCE W fﬂE TANKS IHAI.L ILSO l! "ITERGOIIIEG?EG TO PREVENT
i OIFFEREIGES 1] ] FRESSHIE M‘ THE AIR_VENTS OF Eacn TANK OF SUFFIGIE!I‘I ﬂABlllT"bE 'I'O Glll'l

FUEL FI.DU BET‘JEEI TAIKB. HECIIMH:M. PUﬂP SYSTEHS sHALL IOT FEED flol‘l HOlE 'ﬂlll OIE

. 'I'Aﬁl A? f"l'lﬂ! EXGEI’T ﬂT SPEGIM. ltﬂ.lllﬁ PﬂOH THE - ADHINISTIITOI. .
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h non-absorbeqt
: attachment tqf

tibn is provided.

excess of vont

DL If special ols (high octane for takv-off) aro to bo carriod 1n
the airplane, the filler opening should be properly marked and e suitable
placard installed at the cockpit fuel valve controls to insure that the
proper tank '111 be used Jduring take-off.‘: :

© 04 622 TANK CUHSTRUCTION EAcu FuEl rnux Sultl IE raovn.zn unru Ellutl l sunr f;
AND DRAIN LOCATED AT THE POIRT uuucu 18 LOVEST WHEN: THE AIAPLANE 13 42 A IOIHAL rosiTIon
'Of THE GROUND OR OUTLETS AT THE. BOTTOM OF THE TANK PROY1DED WITH LARGE MESH FINGER -
"STRAINESS, |¥ A SUMP 1S PROVIDED, THE MAIN FUEL SUPPLY SHALL NOT BE DRAWN FROM THE

* BOTTOM OF THIS SUMP,  IF %O SUMP 1B PROYIDED THE SYSTEM DRALN SHALL BE CONTROLUADLE
FROM THE PILOT'S COMPARTNEMT AND SHALL ACT AS A TANK DRAN, EACH TANK SHALL SE SUITASLY-
YENTED FROM THE TOP PORTION OF THE ATR SPACE, SUCH AIR YENYS SNA'L BF 30 ARRANGED AS
TO MINIMIZE THE POSSISILITY OF STOPPAGE BY DIRF OR ICE FORMATION. WREA LARGE FUEL
'TANKS ARE USED, THE S12E OF THE VET TUBES SHOULD BE PROPORTIONSD SO AS TO PERMIT
RAPID CHANGES tH IMTERWAL AR PRESSURE Y0 OCCUR ANO THERESY PREVENT COLLAPSE OF THE.
TANKS 1% A STEEP GLIDE 08 DIVE, TAuk3 of 10 GALLONS OR MORE CAPACITY SHALL BE PROViDE®
WiTA INTERRAL llFFlES UNLESS SUITABLE EXTERNAL SUPPORT 1S PROVIDED 70O RES1ST suraise, '

Each fuel tank should be designed to 1ncorpor¢te an expansion spaco
of at least 2% of the total tank volume. If possible, the filler neck
‘should be so located that this expansion space cannot be inadvertontly

- filled while the airplane is in the normal ground attitude. However,
"1t will be acoeptable to locate the "FULL” mark om the gauge or in the .
" filler neck at a point which will provide a 2% expansion space when the

fuel is =t that level. A placard stating that the fuel level should: not.

excesd a certaln point (which will allow & 2% expansion space) is also
considered sufficient. Each tank should be vented from the top portion '
of the air spsee in the tank to permit a sufficient flow of air to R
‘equalize internal and external pressures during rapid changes in
‘altitude or the removal of fuel from the tank. . :

_' Vents and vent 11nos should be suitably arranged to avoid the
colleetion. of vutor and ahould be so designed nnd installod as to
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tiprecludo the possibility or their bocoming elogged by ice or dirt in .

. flight or servicing’ operations. In the stall. tanks usually installed

- in light. airplanes where ventilation is accomplished by pin holes in the
- filler cap, two or more such holes should be provided in the cap for -
safe operation; where the float and rod type fuel quantity gauge is used,

", the. cloarunco hole for the rod is considered mdequate venting as this

f:,type of venting, duo to the vibration of the rod, has proved satisfactoryf
~in aervico. - . O , _ '

AR airlpacé balincing lino must'be provided ihon tank outlsts are'

" intoroonnocted, in order that such tanks will not "pump over” and. over-

L _”flov or food unevonly due to air preuaure differentials..

R If * controllable system drnin 1 used for a tank drain it should_
- be so arranged cs to also permit drnining the strainer aump while in

o flight.

o 04,623 TANK STRENBIH Fuee Tanss SHALL 8F CAPASLE OF WITESTANOING AN INTERNAL
© TEST PRESSURE OF 3=1/2 POUNDS PER SQUARE 1NCH.WITHOUT FAILURE OR LEARAGE, FUEL TANKS
OF LARGE ‘CAPACITY WHICH WAYE A_MAXIMUN FUEL OEPTY GREATER TAN 2 FEET SHALL BE IRVESTIGATED

. fom THE PIESSHIE DE'!LOPEO CURING fHE MAXIMUM Llﬂlf AGQELEIAYIOU wiTH FULL Tlﬂﬁa.

TAIK& SHALL 25 30 DESIGHED. AID THE llVETa OR VELﬂO 5o LDGATEI, AS T0 RSBIST 'lllhfldl
?IILBRES 0! LEl‘lO!. B : :

. .1“24{-‘6,. .,
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ok, 624 sAnsé*
TO INDICATE READILY

. !8 IHPOSSIBLE TO. FEED FRoN EICH OHE SEPARATELY, OILY OIE FUEt‘tEVEL EiUGE lEED !l :
lN!TALLEO. 'F A GLASS GAUCE IS USED, IT SHALL BE SUITADL¥ PROTEG?ED lsllﬂST BREIKAGE.

The tank gauge accuracy must be checked by placing the airplane 1n
~its level sttitude and filling each tank by adding auccessively qnartere
(or loas) of the tank capacity as detormined<in 04 620. o o

04 625 LiNES ANU FITTINGS, ALL FUEL LINES AND rnrrnuas SHILL BE OF SUFFIGIEIT
8126 80, THAT UNDER THE PRESSURE OF HORMAL OPERATION THE FLOW IS MOT LESS THAN. QOUBLE
THE MORMAL FLOW lEQUIREE FOR TAXKE=UFF ENGINE. POWER, A TEST FOR PROOE OF BOHPLllHGE )

O METH THLS HEQU!HEHEIT SHALL BE MADE, Atl FUEL l!IES SHALL BE S0 survoa:éo AS *0 PREVERY
EXCESSIVE: 'llRAT|D! lID SHOULU BE. LOGATED 30 NO STRUGTHRAL LOADS CAN IE AP?LIEﬂ.,:H;d
BEXOS OF SMALL- RADIIS AKD YERTICAL HUMPS IN THE LIWES SHALL BE AVOIDED, CorrER éu A
LINES: HH!CH HAVE QEEN BENT SHALL BE AHHEALEO lEFORE IHSTALLATIOI. PlRTS OF TKE FUEL w{,:f
SYSTEM:ATTACHED TO THE ENGINE AND 7O THE PRIMARY STRUCTURE OF THE AIRPLANE. SHALL .BE
PLEXIBLY cosnecreo THERETO. FLEXESLE HOSE CONNECTIONS AND FUEL LANES SHALL HAVE nzrna" S
LINERS OR THE snunvnn:ar. Frrrings SHALl BE OF A TYPE sArlsrucTonv T0: THE hunlunsrnaroa. ;-J o

Product and Process Specification No. 3 1iste flexible hoses which
have been approved for use in airplanes. {Notes--Metal liners are mot
‘now required in flexidle hose connections.) The fuel lines should slope
toward draine 8o as to form a downward angle of at least 3° with the
airplane in the normal ground attitude. Vertical humips in lines tend
to form airlocks and should be avoided. Low points in fuel lines should

~also be avoided as they often colleci water which freezes at high altitudea;f ff rﬁ,

or when cold air is encountered in flight, thus ehutting off the fuel
supply. Fuel lines should not be routed in close proximity to. the

exhaust unloaa suitable precautions are taken to preslude possibility IR =

of fire due to loakage or of vapor lock due to elevatod tomperaturos.

- The ‘ends of all tubes having outlide diameters graator then 3/3" -
used in flexible hose connections should be’ besded. A fuel feed line
size of less tham 3/8 0.D. x .032 tubing with corresponding fittinge

should not be used unless properly substantiated. If the combined length ==

"of the feed lines and fittings from the tank to the. carburetor is in
excess of 10 feet, the size of the line should not. ‘be losa than l/éwx
0(335:13030 tJlbiJH;o : : . PR -

The fuel flow requirements of thia part are interpreted in.t" 'ayu -
dopending upon whether the fuel system is gravity. or . pump operatodas“f-;

" Gravity Systems. The normal flow required for tako-off power
is intarpreted to be .6 pounds -per. take-off brake horsepower per
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: ;fc"tlcwﬁiffth _arcuretor 1nlet ‘or bowl in not more: than:

low: requiremanc; that one. gallon cf fue- shall

18 000 - g '
BHP 'Seccnda, wherc

: ﬁBHP 13 take-off brake horsepowcr for one ensine. Gompliancé must

U be demonatrated by test for sach tank and with the airplane, if -

. .a conventional tractor type, either at the normal ground attitudc
“"or the attitude of best sngle of- climb, whichevor is gritical. -
S."Gritical® in this ‘ease means producing the 1cwcr hydroatatic head
~at the carburetor. . _

Pumg sxctcma. In tho c.cc cf pump syatoms, doublc flow is

:f fihterprotod to medn .9 pounds per take=off brake horsepower per
“hour or-110% of the take~off spasific fuel consumptlcn guarsntesd

by the. enginc manufacturer, whichever is greater. In. crder to show -

o compliance with the requiremeni it is necessary that one gallon

of fusl- chall flcw at the carburetor inleb or bcwl in. not mcrc

; th&l’ﬂ T

24,000

BHP

L I R R 21 600 ; n‘: .
B.H.P. X 1 1 (T.O. Specific ?uol consumpticﬁf

Seconds, or-

ccccndc,'ihero

,c]“'BHP 13 take-off brtke hcrscpcwcr of tho engine or cnsines fcd by
o the tank. conpliancc ‘must be dcmcnstrutod by toctc cuch &8 are
~;descr1bad abcvc fcr gravity aystemc., :

Fucl cyctom £low chsractcriaticc chculd ‘be’ obtained with thc

'-entirc fuel system as 1nctallcd in the airplane. The- cbility of
-7 -the limes: and Pittings to providc sufficient flow is more readily
"-fdotcrmincd by this method and’ ceparcto investigations of sach 1tom
.. are-avoided. Gaccliqp ‘of the phycical properties and-octans to de
S used. in‘sovvicc should flow at the rate specified above ati the
st pressure’ roconncndcd by the carburetor or engine manufacturer ror :
. satisfastory operation of the installation involved.: -In the case -
- -of gravity systems, the hydrostatic head ‘at the carburetor 1n10t
. .with the ‘airplane in the critical attitude as rcgards fuel flow. and -
© 7 with low fuel (see.04. .725) in the tank, should be oqual to or 5roatcr .
"*';thnn thc minimum presanre #o roconmendcd. : ,

Tho flcw Iill be meacurcd at tho float chambcr drain cr Jct

’-;,i. druin vhcn pcaciblo 'ith rlcat typo carburetor and nt the 1nlct
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.'ith other typel. Whon thcae draina aro used they may bc restrictod
so that thc earburetcr necdlc valvc lill furniah the raquircd presaure{j

511 cystcmc roquirc orficial demonstration 'ith flight operating
conditions duplicated on the ground. This includes gravity, engine
.driven pump and wobble pump systems. For purposes of the ground
tests, the. engine driven pumps may be driven by electric motors
duplicating the take~off speed of -the pump. In some instaneca, -
however, it may be possible to determine that engine driven ‘pumps
are satiafactory dbased upon the manufacturer's data; e.g., when thc
pump rating is greatly in excess of the capacity required._

The following procedure is recommandcd in conducting the
noccccary tcstaa ‘ : _

ritical Airglanc gttttudc. For: conventional trnctor airplanes
the fuel tanks are all ordlnarily aft of the carburetor inlet. '
For this reason conditions grow less favorables for fuel flow the
further the airplane is rotated in pitch, 'noce-up o ‘In-order to-
determine the critical attitude in which the flow tests are to be
conducted, inrormation concerning the attitude of the airplane
with respect to the ground while flying at best ‘angle of ¢limb i
necessary. This information can be obtained, after the speed for .
" best angle has been obtained from the results of the testing roquired
under CAR 04.702, by mounting a protractor in a vertical plane in -
the airplane with its index line perpendicular te the sirplane level
datum, suspending s plumb line from the center of the protractor, -
flying the airplane steadily at best angle of climb and reading the
angle at the {ntereection of the plumdb line with the scals of the
protractor. A similar reading may be made with the airplane in the
normal ground attitude. The greatsr of the two. rcadingc should bc
used for tho puryose of the tocts. :

- Flow Tests. Prior to beginning tests the ruol aystem should bo
completely drained and the feed line to the éarburetor dicconnectcd
at the carburetor inlet. If this comnection is mads by means of &
reducing nipple, the nipple should remain attached to the 1ine so
that the flow will be measured through the nipple. For each tank
tested, the system should be set to feed from this tank only. '
Measured quantities of fuel should be slowly added to the tank
- until steady flow is established at:tle carburetor end of the feed

‘line. The total gquantity of fusl which has been added to the tank
should be noted and recorded. Systems requiring an excessive initial
‘amount of fuel to producc ctca&y flow are uncatistactory lincc thcy

tend to nirlock.
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S Satiafaetory flcw should ‘be obtainod vitn 1ow fuel as. definad in- S
. CAM:04.725,  One additional gallom of fuel should be added. to the .
tank and the -time, in seconds, required for this gallon to flow
" should be obseryved and recorded. In the case of pump fed systems, '
- the:hand pump is_ %to be operatsd at not more than 120 strohos (or R
- 60 cycles) per minute.,: .y RN

o In the case of fuel syatems which are aymmetrical with reapoct .
o te the plano of symmetry of the- airplane, one tank only of ~each. such: -

" pair of tanks symmetrically located need be tested providad it is T
'T”obvious that the results of. lnch teat will be valid for both tanks. S

Lo where flewmetera are. installed, the syatem ahould either supply»
‘?tho required fuel flow at the carburetor with the.flowmeters inm - -
 operation or in the event the flowmeter imposes sufficient. rsstric~

" tion .im the system to preveat the sttsinment of this required flor,'

. an adequate by~pass arrangement should be providod to permit the
fuel to by-pase the flowmeter at take~off. . The system shoyld. thon ‘

be placarded to the offoot that this by-pasu must be opened for allk-
'._tako-ofrs. . : SR , s

- 04, 526- STRAINFRS Bls ok WORE STRAINERS OF ADtQﬁAT! 8128 AND nessax, INCORPORATING
'Y sultllle SEDIMENT ThAP ANDDEACR, SNALL BE PROVIOED IW THE FUEL LINE BETWEER THE TARK

- Amo THE GARBURETOR AND. SHALL BE 1NSTALUED. LR AGGE!S!!LE vosurlou. Tuz SCREER: sna;a

- _u usu’nemnua FoR. cumuo. ' : -

- Il_ 04.62? #ALVES UIE on. HOI! IOSIfIV! AND QUlcn-ncrtaa VALYES THAT NILL SHYT OFF
. ALL FUEL TO-EACH ENGINE. SHALL B2 WITHIN EASY- REACH OF THE FIAST PILOT AND THE SECOND .
7 BILOT OR OF THE FLIGHT MECHANIC, [N TNE GASE OF AtRPLANES EMPLOYING MONE THAR ONE'
" SOUNCE.OF PUEL surrtv, snnrsssz enovsslon snazt BE_MADE FOR- |nnerslnsur FEEDING FaON
”sacn SOURCE, ; . R S SR I

7 Yalves which require more than ono turn for complote operatiou E
ﬁ‘,'uro not considered satisfactory. A valve 1s mot comsidéred suitable .
" .or positive unless its on and off positiona ¢an .ba definitoly 1ndicatod
" at all times. Notch stops should be such that they may be. readily
"':fhlt 'hen operating the valvo. '

04, 52?0 DUHP. ?AL%ES. Hhtn rn:; TANKS ana lQﬁl?PED wlrn ouMP vauvzs, THE OPERATING
*'nscn;nnan FOR ‘SUCH YALYES SRALL BE WITHIN CORVENIENT ‘REAGH OF THE FARST PILOT. AND THE
" . BECOND PILOT, OR OF THE FLISHT MECHANIC, - DU YALVES' SHALL BE 80 INSTALLED .AS To
L raavso: FOR SAFE. nnn RAPTD DISCHARQE OF rnt;..---; E e :

I A 628 DRAIMS Ons on MORE ACCESSIBLE oaA:ls SHALL OF PROVIDED AT THe Louzst E
1T O “THE FUEL SYSTEMS TO COMPLETELY ORAIN ALL PARTS OF EACH SYSTEM WREN THE. AIRPLANE -
7 ES1R1TS NORMAL POSITION: ON LEVEL GROUNG, SUCH DRAINS- SHALL DISCHARGE CLEAR OF ALL .
" _PARTS OF -THE AIRPLANE AND suan; (13 lQUIPPED Wy suernL: SAFETY LOCKS ro PREYENT -
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04, 629 H{SCELLANEGUS FUEi uYSIEH REQUIREMENTS.

< 04, 6290 FILLER OPENINGS ALL FILLER orsulues 1 THE :uzz svsren lultt ne PtlIILY
MARKED WITB THE CAPACITY AND word "ruer,® . Pnovns:ou sa;nt 8E nAnE 70 rnsvanr IIY R
OVERFLOW FROM ENTERING THE WING OK ruszlasz. . . .

Tho minimum fuel oetane nunber should aluo be marked at the
filler opening. : : o

04,6291 PREVENTION OF ICE FORMATION, Aw AoEQUATE MEANS SHALL BE PROVIOEG FOR
PREVENTING THE' FORMATIOR OF §CE IN THE ENGIXE CARBURETORS. (See atso §:04,532 (1),)

1. General

_ - :The intake and carburstor passages should be arranged so ag to
avoid insofar as prac*ical, the foruwation of ice. . A hot air supply -
should be provided which is sufficient to permit safe operation undor
icing conditlons, except in the case of diesel or. fuel injoction
engines to which special rulings are applied. The use of any screen
fn the hot air system will only be permitted where over 100°F. heat
rise is available for where a 40°F, heat rise is availadle together
with a fluid deiecing system is omployod and so locsted that deicing
provisions on the screen, etc., are effective. A soreen may be used
in the €old air intake provided it can be shown that no hazard éxists ‘
if.the screen should become clogged: A separate oockpit oontrol is
necessary for each engine to permit the pilot or flight mochanio- AR
to vary the carburetor air supply from full cold air to full hot air. -
This does not prevent the use of a two position heat control when :
the heat rise availablo is oomparatively 1ow and = fluid deicing system -
- is omployed. o

- The amount. of heat available- will be determined by measuring

: the temperature of the mir before it enters the carburetor with the .
heat eontrol in the fuel hot position. The heat rise is defined as . -
the difference between this texperature and the outside air temperature.

'_: Care should be exercised that the method of measuring the temperaturs

of the alr as it enters the carburstor will give an indication of the -
‘average temperaturs of the airflow through the intake and not just B
-a stratur of air. This can be accomplished by taking tamperatures R
at several points in the cross-~section of the air intake simultaneoully
and by being assured that the "full heat” condition has fully stabllized
bYefore recording the reading. Temperature measurements taken beyond -
-~ the- venturi are unsatisfactory. Any appreciable power leas dua to
’heat or donreased ram nhould be determined. -

All carburetor air heat rise reqniremonts must be- met at an
125-d ' '
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=routeide nir temperature of 30°F. with the airplane 1n level flight
Cat 75% maximum except take-off power.»:;- ) :

= gea Level Engines With Conventional Venturi Carburetore. (Such
. a8 sea lovel engine with Stromberg or Marvel cirgular vemturi g

©earburetor.) A minimum temperature rise of 90°F, should be attainable'r.,r |
... unless the intake.manifeld has design. features near the venturi which
-~ ¢ontridute appreciably to raising the mixture temperature ‘or the

: ]temperature of intake paszsage. Where these festures ars present 8
“f60° rise may be considered satisfactory. if baeed upon service.
yexperlence under severe ieing cond1t£one.-

Altitude gines with COnventional Venturi carburetora. A miniﬁun‘--

-7ff7:temperature rise of 1205, unless eervioe experience with the type -
.. of alroraft has indicated that 110° i satisfactory for the particular
. -‘operation involved, should be attainadle. In such csses, a euitable ‘

. heat. indlcetor lhall be prorided to guide the pzlot in his use of
f\intake heat. L . . .

: Altitude Engines Incorgoreting e.Gem Type Venturi or Injectlon
‘Sxetem. Gne of ‘the two followmng requiremente ehell be. mets

. 8. A minimum temperature rise. of 40° from & hot air source

& primarily dependent upon sxhaust heat, and an.auxiliary emergensy

. 3deicing syster controllable from the ecosckpit utilizing alechol,- or -
 other suitable deicing fluid, which is suitably discharged in the-

intake eystem 8o as to remove garburstor and adapter ice. . The

':emergenoy system need only be used under extreme conditions, since:

‘compliance with the 40°F, heat rize available and other deaigu pre-
cautions is intended to prevent the. formetion of ice. Or, -

“be. A minimum tempereture riee of 100° with a euitahle intake heat
indisator. The hot air eource should be prinarily dependent upon;

,Veexhaust heat.r__

- Hethod (e) ehove is eonsidered preferable 1n viow of adverse.,'
‘offeats on engine reliebility and power by the sole use of method -
(). Method. (a) further requiree lees attention upon the part of[~
' ~the crew. » _~, , , '

412;‘ Teet Procedure

The inetallation should be ehecked in aooordance '1th the

";m‘interpretation above. : The propeller used should be one which will

- “not exoeed 110% of the-METO RPM in level flight at maximum pemiuiblo o

knithhrottle aetting on. the perticular ‘airplane being teeted. o

125--‘




The aircraft should be;loaded to groas waight with normal Y
position. It is not ‘nOeCOSSAry- to refuel during the. test nor ‘to. kcop
account ot fuel consumed. ‘ :

For sea lovel egginos with no. manifold gre urs Eauge and wit
any except a constant speed propeller,.it will be necessary to. obtaln

readings at a minimum of three different altitudes in.order to “
intorgolate the heat rise at 75% power with an outside air tomperaturc
of 30", One altitude should be approximately 500 feet above the ground,
" another at 8000 feet, and the thirgd approximataly the mean between: :
“these two. In any case, the maximum outside air temperature variation
should be utilized and a minimum. diftorential of 20° is preférred

if prevailing air temperaturea are 502 or higher. :In the event an
outside air temperature of 30°F. is present at an altitude where a - -
-#uitable range of BHP ecan be attained for establiahing the carhurotor S
air heat rise at 754 METO power, the flight. test need: only be’ LT
porformed at this altitude.. For :;titude oggineo with | any txgg o
 propeller, 1nc1uding constant speed, the saune procedure is: applicnblo S
as is described for sea level engines above, except that the highest
altitude should be that at which 75% of ratod power oan be attained :
with full throttle.

_ For sea level engines, the airplane should be !1own An’ level
flight on full cold air and meximum permissible throttle setting
at the. first of the chosen altitudes. After steady: flight il -

-attained the folloving data should be rocordods

{1) oOutside air tomporature
(2) Pressure altitude o
(3) Carburetor Air Temperature
(4) 1Indicated azrspeed

{5) Engine RFM :

When this ie done, and while maintaining level flight, briskly mnove
 the carburetor heat control to the full hot position. {The control .
- should operate in such a fashion that it will be unnecesssry for the

‘operator to hold it "full on".} - When the carburetor inlet air t.&pera- :

ture has stabilized, the following data should be rocordod:» Lo

(1) Carburetor air temperature
" {2) Indicated airspeed
(3) Engine RFM ‘

‘Next reduce the IAS to 90% of the value obtained tbovo at: full throttlo
on full cold air while continuing in 10101 flight at the sane altitude. -
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The samre proceaure should be repeated: in ‘this oondition as above et '
;‘ru11 throttle and the same data recorded. J?f"’“ S e TR
The same procedure should be repeated at each altitude eeleeted.
For altitude enginee, the same procedure is applicable as for ;:"'
sea level engines above, except that manifold preesure il recorded B

in addition to the data epecified above. :

3. Correctiona of Flight Data

The data obtained above ay be completed by means of the -ample
- Garburetor Heat Rise Work Sheet shown. A sanple graph which illus--
tratee the forn the data takes when plotted is also shown. :

_ nete: For supercharged engires equipped wvith manifold pressure
’ ‘gauges and any propeller; the work sheet should be completed
. as explained for sea-level engines, with the exception that
- indicated power, is read directly from the power ocurves for
- the engine.
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October 15, 19#5 © POMRRLANTINSTALLATIOR S o

FLIGHT DATA SHEET FOR CARBURETUR HEAT RISE

i i "~ OBSERVED FEIGHT DATA et
Pacss | OAT | CON~ SRR '} X m -l 't'ma:‘ |
frrone | CF) [ OTION | g ) ms ) eew fome ff AR Uus | nen | 41

;ULt' ' ! T :

HKDTTH ]

?E?’FT

907 F1

1AS |

0% FT| . , '

1AS = : ‘ “

' - | .  COMPUTED DATA . S
PRESS CAT [ STo. [ OWFF. oo 1 . FULL COLD . N T
ALTITUDE | FULL | QAT + ox ~{ GITION Yok, LoF .

oL COWD JCF) f Tias TP | P | T e |genp ] HEAT RISE

‘ | I |
3
FT
904
T
908
» _
F1
‘ m {2 (3) 1) (5) 1 (&) 17y | (8) | (9yjf oy |
(1) Cws, Fur oara rmom asove, . _ (6) Fneroa rrom SL vs Auv, Power (Fra, 47)
{2) Faom Fis, 46°(CAN 04). (7)) 1,000 000 eacu oeenee Svo OAT 1s.
(3) (l}-(2)= Decnzes Sto OAT ¢ asove (+) ABOV!/!ELOH Cans. Atx Tewe,
‘ on serow(=) Cans, Acn Teme,  (8)° BHR= (5) x (6) x (7),
{4) From Arnseeeo Cartdmarion, (3) ¢ up=(B) ¢ NETO HP,
(5) FT rnon Pouen3Cunvz. 907 FT 1BHR= (10) Mear Rese = FurL Hear Cann, At Tewr,

(RPH/RPH x 1BHP, " minus Our, Arn Teme,
- Grarns: (A) ELOT {9) ano ({0) : : :
- (B) From (A), pror Hear Rise av 757 HP WITH CORRESPONOING Uur. At Tewp,
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October 15, 1945 POWERPLANT INSTALLATION 04,8
_ e : e ] 04,635

0463 LUBRICATION SYSTEMS. .

04,630 BENERAL, EaCH ENGINZ SWALL NAVE AN INDEPENDENY O1L SUPPLY, THE O1L
GAPAGITY OF THE SYSTEM SHALL OF AT LEAST 1 GALLON FOR EYERY 2§ GALLOKS OF FUEL BUT SKALL
NOT BE LESS THAN 1 @ALLON POR EACH 75 MAX1MuM (EXCEPT TAXE“DEF) RATED WORSEPOWER OF
THE ENQINE OR ENGSNES, A SPECIAL RULING. CONCEANING THE CAPACITY WILL 8€ MAOE BY TRE.
ADMAMASTAATON WHEN 0L MAY 8F TRANSFERRED BETWEEN ENQLNES 1N FLEGHT OR Ul!l A suuraa;:
RESEAYE 18 PROVIDED, - THE SUITASILITY OF THE LUBRICATION SYSTEM SNALL O£ DEMONSTRATED
IN FLIGHT TESTS |N WHICH ENGINE TEMPERATURE MEASUNEMENTS ARE OBTAINED, THE SYSTEM SHALL
PROYI1OE THE ENGIHE WITH AN AMPLE QUANTITY OF OIL AT A TEMPERATURE SUITABLE FOR SATISPACTORY .
ENGINE OPERATION, L : '

The total capacity for each tank should be doterminod by plaeing
the tank in such position that it can be sompletely filled. The
expansion space is then the difference between this total capacity
and the capacity determined with the tank installed in the airplane
and the sirplane im its normal ground attitude. CAR 04.631 requires
that this difference be not less than 107 of the total capacity
{(volume) of the tank nor less than l/ﬁ gallon. One gallon is
- considered the minimum amount of oil satisfactory for engine oporution

with respect to aooling tempeoratures,

04, 631 TARK !NSTALLATION Oll TANKS SHALL DE SUITABLY VENTED AND SHALL.BE ruovlnzn
WITH AN EXPANSION SPACE WHICH CANNOT BE INADYERTENTLY FILLED WITK OIL, SUCH EXPARSION
SPACE SHALYL BE AT teAST 10 FERCENY OF THE TOTAL TANK votunz, EXCEPT THAT IT SHALL X

" NO CASE BE LESS THAN ONE™WALF GALLON,

04.632 TANK STRENGTH, OiL TANKS SHALL BE CAPABLE OF WITHSTANOING AN INTERKAL
TEST PRESSURE OF 5 POUNDS PER SQUARE' |HGH WITHOUT FAILURE OR LEAKAGE, Tawxs SHALL BE
80 DESIGNED AND THE RIVETS OR WELDS SO LOCATED AS TO AESIST YEBAATION FAILURES AND.
LEAKAGE, ' ’ -

04,633 GAUGE., A SUITABLE MEANS SHALL BE PROVIDED TO DETERHIIE THE AHOUNT OF 011
I" THE SYSTEM nuatne THE FILLING ﬂFERATIOI.

The celibration of the gauge ‘should be made with the azrplano
in the normal ground attitude.

04,634 PIPING, 011 #1PING SHALL HAYE AN JWS{DE DIAMETER NOT LESS THAR THE 1NSTDE
DYAMEYER OF THE ENGINE INLET OR DUTLET AND SHALL WAYE N0 SPLICES BETWEER CONNECTIONS,
COMKECTIONS 1M THE O1L SYSTEM SHALL 8E OF & TYFE SATISFACTORY TO THE ADMINISTRATOR,

04,835 DRAIHS ONE OR MORE ACCESSIBLE DRAINS SHALL BE pnovlnsnlnr THE LOWEST
POINT O THE LUBRICATING SYSTEMS TO DRAIN COMPLEVELY ALL PARTS OF €ACH SYSTEM WHEK THE
AIFPLANE 1S I%, ITS MORMAL POSITICN ON LEVEL GRQUND, SUCH DRAINS SHALL DISCHARGE CLEAR -
OF ALL PARTS OF THE AIRPLANE AND SHALL 8T EQUIPPED WITH SUITABLE SAFETY LOGKS TO PREVENT
ACCTLENTAL OPENING, ‘
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- 04,638 :ﬂlt T*tiQATLRE A SULTABLE. Miaus suALL BE rnovloen roR HEASURING 78! -
OIL TEMPERATURE AT THE ENGINE INLtT. - : : .

‘ 04 637 FILEER OPEN!hGS m FILLER crsuluss |n THE 1L SYSTEM SHALL | ac PLAIILY .
HAHKED WITH THE GAPAGITY AND THE WORD OIL. :

04, 64 COGLINB'SYSTEHS '

04 640 GCNEPAL Tus COOLING SYSTEM SHALL BE OF SUFFIGIENT GAPACE1Y T0 MAIIT&II
EHG!KE TEHPERATURES WITHII SAFE OPERATING LIHITS HHDER ALL COHDITIQHS oF FLIGHT DURIIG
A PERIOD AT LEAST EQUAL TG THAY -ESTABLISHED 8Y THE FUEL CAPACITY OF THE lliGﬂAfT,
ASSUHIIG KORMAL EﬂGllE POHER ARD SPEEDS, COHPtIlNcE UITH THIS BEQUIREHEHT SHALL BE

o BEHOHSTRAT!D IN FLIGHT TESTS (E] HHICH ‘ENGINE TEHPEﬂATURE HE&SUREHEHTS ARE OBTAIRED

UNDEH calrchL FLIG”T COHDITIOHS IHGLUDIIG FL!GHT HITH OIE OR HDRE ElGlIES IIOPERATIVE.
1. Goneral

" ‘safe operating limits ____“ is= interpreted to ) mean those

_”maximum texperatures for which the engine has been certificated.
They are listed on the APPROVED ENGINE SPECIFICATIONS. For all

. obsolete engines or those previously certificated for which
temperature lirits. have not been established the following are

applicable: ‘ : ,

<cy11nder Heads 55D°F.

Cylinder Barrels . 300°F,
011 Inlet to Enginen o 200°F

"

A critical conditions LE ) interpreted to mean VETO. poier
‘on all engines or. with one ongtne inoperative at the corresponding
. speed for best rete of clixb and, in the case of flying boats only, .
texiing on the water, all in air having the highest temperaturo ,
.-11kely to be encountered in the life of the airplane. This maxizum
expected outeide eir temperature has been arbitrarily defined as
100°F. ‘at sea level and to decrease from this value at the rate of

. 3.6°F. per thousand feet of altitude above sea level.

2. Accegtable lothod
The following procedure should be used in conducting,cooling
;'-tests: L

For single ongine airglane atabilise cylinder and oil inlet
temperatures lumediately prior to conmencing the test. Take-off nti
;.full take-off power. (roduce to METO po'er after one minute), climb
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PMRPMNTINST&LWION oo

et bost rate of clduib speed maintain METO pover (or*full throttle}"
“if sbove critical altitude) until at least five minutes after the -
" first occurrence of the maximun cylinder head, - cylinder barrel,_or‘ a
“oll inlet temperature, vhlchaver oecurs last. i ; . ~

For multiengine airglnnes atabili:e cylinder and 0il inlet .
: temperatures in flight inmediately prior to commencing the test.
At an .altitude approximately 1000 feet below the critical altitude
of the first blower stege of the engines or 1000 feet below the’
- altitude et which one engine. inoperative best rate of ‘elizd is 50

- feet per minute, whichever is lower, stop the coolest running engine

by cutting off fusl supply end Pplace dead engine. propeller in most
fevoreble pitch position (high or feathered), Climb at cne-engine
inopersiive best rete of ¢limb epeed with operating engine(s) at-

METO power {or full throttle, if ebove the critical altitude)

until at least five minutes after the first occurrence of the . _
maxizum cylinder head, eylinder barrel, or oil inlet tomperature,-;
'1wh1ohever occura last.- :

.- Fer lon range flyin boata, in addition to the elimb test -
‘described above, the following texiing test should also be ﬁy C

conducted. Stebilize cylinder and oil inlet terperatures immediately

prier to cormencing the tests. Firet, head down wind, accelerste

to a speed which is below the hump lpeed by not more: than 5 knote

~ and waintein that speed for at least 10 minutes. "8econd, head down

.. wind, accelerste to & speed which is above the hump speed by not more
‘than 5 knots ‘and ‘maintain tnat speed for at least 10 minutes.. o

During the above teata, record the folloving data nt one minute
intervalst :

{1) Time ' (7) 1Indicated Airspeed

(2) Hottest Cyl. Head Tomp. (8) e -~ -

(3) Hottest Cyl. Rarrel Temp. “(9) - Manifold Pressure S
(4) 01l Inlet Temp. - - (10} Air. Temp. Engreg. carb. T
{5) oOutside &4ir Temp. © (11) - Mixture Setting :
'(6).,Preesure Altitude f (12).’Throttle Setting

, Consideration should be given to the follo'ing items for such teatst S

a. The PROPEIJER used during the cooling test must be that
permitting the highest RPH for which approval is sought. '

b, ALL INSTRUKENTS uaed during the cooling tost must be eulibrated
125- o : _
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. and a11 ca»*snarxou curves submitted with the npplieamt's flight _
-,tast roport. Calibrations must be made of complete tnits as installod o
for the officinl tests and shall be witnesszed or accspted by & CAA '

j L

_Inapottor immediately prior to or folloving tho cfficial type toato.,J 5

¢ No tests ahould be eunducted under LTHOSPHERIC conmzrxous E
. in which moisturo is visiblo in the uir._' - .

: d. Tho Erosse HEIGHT at takeuoff 'hould be the maximum permiasiblom-
B take-off toight. .

. Q* e.. The cylinder having the hottest apark plug gaskot will be
‘considerod the HOTTEST CYLINDER. - The determination of the hottest

_sperk plug gasket will be verified by & C4A Inspector. The barrel
tempsratures of the eylinder having the hottest spark plug gasket

will be used in deterﬁining the cylinder bdarrel temperatures. A

. description of the method. of attaching the thermocouple and its
location on the eylinder barrel shall also ueeompany the flight test

‘-report..

. ‘f. The manufacturer & recormended SETTINGS of the ¢ARBURET08
. should not be alterod for orficial toste. unless specifically
- approved.

z. If CHANGES have been made in the propeller, eovling, oil

- sooler or other features of the sirplane subsequent to the eriginal
certification of the airplame such that the ¢ooling characteristice
may be adversely affected, such shanges should ds substantiated by
- submittal of date covering the changes and by £light tesis, if
eonsidered neeossary, to demonstrate adequate eooling.

h. Tha cooling eharaeteristiet of the powerplant instellstien
will be RECOMMENDED for APPRCVAL when the corrected calibrated
temperatures are equel to or less than the “safe oporatiag\!iaitb”
ae defined under "Gensral”™ above. The charasteristics will be
RECOMMENDED for DISAPPROVAL if the corrocted tcnperatures exceed

pthose linits by any amount, hawuver lmtll.

3. _alternate-Eguivalent-ﬂothod-

- If the cooling requirements outlined above under paragraph 2
cannot be met at -the specified best rate of climb airspeed, but can
be met at a higher speed, compliance with the following alternate
. procedures will be considered to provide equivalent satisfactory

_eoolings ’ '
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Normal Categogx o “
(1) Si.ngle Engine Airglgna o SR
(a) Airspeed Limitation for Gooling Test. (CAR 04.702)

‘The airspeed chosen for cooling must result in
the slope of the flight bath being equal to or
greater than that which would result from the
 miniwus: required rate of olimd specified in
" CAR 04,702 and the speed for bést rate of climb.
This is equivalent to increasing the minimum
required rate of e¢limb specified in CAR 04.702
by the ratio of the ¢ooling airspeed to the best
rate of climb speed =and requiring that the rate
of climb at the cooling speed meet the increesed
mininmum rete of climb.-

{b) Tempersture Gauges.
: A cylinder heed nnd/br barrel temperature gauge

-will be installed as required equipment unless
it hes bteen demonstrated that cylinder temperatures
meet cooling requirements at the best rate of climb.
speed. The necessary marking indicating the waximum
permissible limi{ nust be shown by a red radial
line on the instrument(s) : o N

(2) Hultiangige Airnlane

(a) Airspeed Limitation. for Cooling Test (CAR. 04.702)
The airspeed chosen for the cooling test shall

not be greater than that which will provide
compliance with item (1)(a) above with all engines
opereting st METO powsr. Ia all respecis except
airspeed, the cooling test must be conducted as
described under accoptable method in paragraph 2
above. C

(v) One-engine Inoperative Porfqrmance (CAR 04.723)

' The performance determined in accordance with
CAR 04.723 will be that obtainable at the alternate
airspeed &0 selected for the cooling test.

(c)\.Tsmgerature Gauges
4 cylinder head and/or barrel temperaturo gauge

will be instelled as required ‘equipment umless
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' ﬂ?’inaperative best rata of climb ‘p, |

.,.ymarking(e) indleeting m. pe
0 limit(s) must be shown'
'.k“the instrument(ﬂ)

by A'fed:raaialvline bn |

o b.. Trmnsgprt Catqg_gx

g (1) Uaximun Ona-e"ine-ino‘ retive Altitude (can 04, 7513-1)
.+~ The mirspeed chosen for the-¢ooling test must provide .
'l_;the performance requirad by CAR 04 7513-T and 04 150-?(3)

_fﬂ(élffremperature Gauge -
.o Cylinder heads. and/or barrol temperature gaugo will
;vbe required 88 in itom a(2}(e) above.

"wj{jﬁr4 Corrections of Flignt Taat Data

‘ The dbuervad data ahould be raducad to a atandard vhich 48
- based on-. approved correction factors and maximum expected outside
"alr temperatures.. The correction Pactors and- maximum expected

 jf'_outaide«air tomporatures muat corraepond toatho rsspectité prossure‘
- 'altitudes at which the maximnm‘cylinder head, eylinder barrel, and
o1l ‘inlet. temperatures first oceur. The following corrections

" and correction. methods may be useds (Other factors must de natis--i
“faetorily aubstantiated.) Ihe approved correction faotnra for
joooling sir are as followta _ : :

(1) Gyllnder Head C e e e n .. - -1.0
~{2) Cylinder Barrel = = = = == « = o= = 0.7
(3) 011 1nlet to engiue LRSI A Tt 1Y I

i ?or corroction puvpases the outaide air temperatures obsorved’at

the time of the first occurrence of the respective maximum temperatures .

- of the hottest. cylinder head, the. hottest cylinder~barrel, and the g
'011 inlet to the engine should bo used. : ’

' Ezamplsa of appiying the carrections are given bolowt

R ﬁ;' cxlinder Head Temgerature Gdrraction.l
-~ Corrected. temperature o

= obs. Max. Cyl. Head Tamp.-+ 1on -~3 6 (Qggéaélta, - onr

Where O,ﬁ.T. = Outside Air Temperatnra. SR
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"Gorreciod ‘Temperature

‘. OBs' unx Barrol Toﬁp. :.7 [100 .6_(;;

6; gil Inlot Tomgernturo Gorrention.

Corrected Temperature

= Obs, yax, 011 romp;+ 100 -v».s (9§5335‘5') - oar

‘ 04,641 RAB!AIQRS Rannarous suitt T3 ao nounttn AR ro REDUCE vnlunrnel ARD'
z»‘n:usrz arnanus CAUB NG nusvonruou.. _ . o

04 542 PiPIhG. Piring ase soqn:crqoas;suxut CONFORM 70 ACGEPTED STANDANDS AND
© BHALL NOT TRANSKLT W RRAYION-To A NE RADIATON QR THE STRUCTUAL OF THE ALRCRAFT, -
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04' . r . AIRPLANE AIRWORTHINESS =~ October 15 1945

. 04 543 DRA!NS. Du: R’ MORE: ACOESSIBLE : ORAINS. SHALL .BE rnov1otn AT THE Loutsr
POINTS ON THE cootsua srsrzn 30 DRARK ceHPLETELY ALL PARTS OF BUCH SYSTEW WHEN THE
a!nPtAlE 18 1N irs’ NORMAL: ros:1|on N LEYEL GROUND,'. Such DRAINS SHALL OISCHARGE CLEAR
OF ALL PARTS OF THE AIRPLANE AND SHALL BE :ouurrzn WITH svavas;: SAFETY LOCKS. Yo rn:vaur
AOCIDENTAL OPENIRG, . . :

: 04.644 FILLER 0PEH|hGS ALt FiLLes OPERINGS 1N THE tootINg svsrsn sua;t WE PLAINLY
" MARKED WITB THE GAPACITY OF THE SYSTEM AND'THE HAME OF THE PROPER COOLING LiQUID,

04.65 fPOHERPLAMI INSTRUMENTS, CONTROLS, AND ACCESSORLES,

04,650  INSTRUMENTS, THE EMeIME. INSTRUMEATS REQUIREe ARE specirseo v § 04,5, Tue.
INSTALLAT 108 REQUEREMENTS FOR NAYIGATION JNSTRUMENTS IN § 04,5804 sHALL APPLY TO TACHOMETERS
_AND MANIFOLO PRESSURE GAUGES. - ALL OTHER INSYRUMENTS SHALL SBE Y(SIBLE EN PLIGHT TO.TNE
PYLOT AND GO—PILOT OR TO THE FLIGHT MECHANIC, |F THE MANIFOLD PRESSURE QAUGES AND
- TACHOMETERS ARE NOT VISIBLE TO THE FLIGHT HEGIAIIG, HE SHALL BE PROVIDED WITH A  DUPLICATE
"SEY ‘OF THESE | NSTRUMERTE, :

04.651 CONTROLS, Att. POMEAPLANT . CONTROLS, iiclua|ua THOSE OF THE PUEL SYSTEN,
" SHALL BE PLAIALY MARKED 70 "SHOW THEIR FLNCT 10K AND METHOD OF OPERATIOR,

- 04,6510 THROTTLE CUNTRQLS TWROTTLE CONTROLS SHALL 8F EASILY ACCESSIBLE YO BOTH
PILOTS AND sHaLL BE SO ARRANGED AS TO AFFORD A POSITEVE AND IMMEDIATELY nearouasvz
" MEARS OF CONTROLLING ALL ENGINES SEPARATELY OR S1MULTANEOUSLY, Ftczapzz THROTTLE
‘CORTROL. SYSTEMS SHALL BE OF A CERTIFICATED TYPE, _A FORMARD MOVEMERT SHALL OPEN THE

g "THnoTTL!.

A11 povorplant controls must be 8o doaignod as to roailt oolr
and operate with a minimum of backlash. Where cable controls are
~used, provisions must be made for adjustment and suitablo pulley
-guards installed. Stops should preferably be installed at the engine
~end of the control, with safety stops at the cockpit end- if nesessary,
- 80 ms to minimize adjustment and attention required in servige. -
‘The controls must be sc designed that normal engine movement will
not cause gsevore 1oads or 'oroeping of tho controls. o

. ) Garburetor air intako controls and’ controlo for air ‘shutters
" in the ¢ooling and oil systems should be sufficiently ltnong to
~permit: their operation under icing conditions,

Throttles ahould be nrrangod with a spring in the system at the

:"oarburetor so that in the event a breakage of the sontrol system
'“ocourn the throttlo vill move into 3 prodotorminod opon position.
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04,6511 4GMITION SWITCHES: fewaTson SWITCHES: SHALL ¥ EASILY RCCESSIBLE 7O 80TH
PILOTS, A POSITIVE NEANS FOR QUICKLY:SHUTTANG OFF ALL TGNITION. OF 1LY IENGTNE AIRGRAFT,
Y GROUPING OF SWITCKES OR oruzau:sa, BHALL BE PROVIDED,

04, 5512 PRUPELLER PITCH CONTRUtS Sspalars PITCH coutno;s 8HAtL lt pnowinio
FOR EAOH PRGPELLER. , .

04,652 ACCESSBRIES (m CARRIER' AsRPLANES) (see § 04.5891,)
04,66 MANIFOLDING, COWLING AND FIREWALL.

04,660 GENERAL, Act maMipoLDs, cOWLING ARD FIREWALLS SHALL BE 30 OESIGNED ARD
IRSTALLED AS TO REDUCE. TO A MINIMUM THE POSSIBILITY OF FIBE EITHER DYRING FLIGHT ON.
FOLLOWING AN ACCIDENT, AND SHALL VHEREFORE COMPLY WITH ACCEPTED PRACTACE N ALL DETAMLS
~ OF INSTALLATION WOT HEREANAFTER SPECIFIZO, :

04, 56! HAHiFGLDS Exuaus? MANIFOLDS SHALL at consvnucv:o oF SUITlBtl WATERTALS, -
SHALL PROVIDE FOR EXPANSION, AND SHALL BE ARRANGED ABD COOLED S0 THAT LOCAL WOT POINTS
DO NOT FORM, GASES SHALL BE DISCHARGED CLEAR OF THE COWLING, AIRPLANE STRUCTURE AND
FUEL SYSTEH PARTS. OF nsanns. THEY SHALL NOT BLOW BACK ON TRE CARSURETOA AR |MTAKE. OB
THE PILOT OR PASSENGERS, NOR GAUSE A GLARE AREAD OF THE PILOT AT nigaT, No- EXHAUST
'MAKIFOLPING SHALL BE LOCATED INMEDIATELY ADJACENT TO OR UNOER TNE CARSURETOR OR PUEL’
-SYSTEH PARTS LllBlE TO LEAXAGE, o

Exhaust manifolds should be constructed of stainless steel, u
nickel. chromium steel, or equivalent when installed on engines of
approximately 300 HP or over. Low carbon steel has been genarally
satisfactory for use on lower powered engines when wall thicknesses
not less than .043" for installations above 125 HP and. .035" for
125 HP nnd under are-used and the manirold is well cooled. '

Hanifolds should not -be located under the cowling unleus isolutod _
from the accessory compartment and well ventilated. .Any portion of
the nanifold, within the accessory compartment must bé shrouded
except that for instellations on low powered engines, (less than
100 HP) the upper. -portions need not be shrouded when such portionl
are far frow parts of fuel and .oil syatema end it can be shown
that a fire hazard does not exist. ‘Shrouds or tunnels on engines
of over 100 HP -hould be conatructed of ntniuloaa ‘stesl or equivnlOnt.

~ No portion of the manifold whether located -ithin or outside
of cowling, -should be routed directly ‘below parts of the fuel or.
:lubricatiag system which are likely to leak. g ,

' Exhault outleta ohould be so—looatod that gases '111 not ontor
pilot or passengar_compartmenta.. T4 should be borne in mind that -
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'eerbon monoxide, even when nixed vith lerge quentitiee of rreah eir
as in opem cockpit airplanes; is extrexely dangerous as this gas~
~ will accumulate in the body until a dangercus quantity exists.
The location of the outlets should also be such that there ehould j
be no glare ahead of the pilot at night, - Where outlets are delow -

“the engine, the openings should be away from the canter line of the
- ecowl and pointed outward. A miniwum distance of 10 inches leterally

from the exhaust outlets to the carburetor intake or drain will be

o considered satisfactery. Outlets should not be directly in line

with fuel system draims nor should tho ‘gases result in overheating
- of. any part of the alrcraft. ‘

- Sufricient cooling ‘wust be provided to eliminate local hot spote““
“and - to maintain temperatures well below the scaling point of the .

- material used. Whem tunnels or shrouds are used to isolate portions

of the exhaust manifold, positive ventilation must be provided by

Hf:directing air between the eshroud and manifold unless it can be shown

by tests that the most severe operating conditions will not produce .
- sxcessive temperatures.‘ A temperature survey must be made whenever
a doubt exietﬂ as to the adequaey of the ventiletion provided.'

Provisions must be made for expansion and movement between cylludare
‘and betveen manifold anu extensions. v .

o (Also see GAH 04 665 re Heating Systems end absence of Carbon
_:'Honoxide.);

- 04,662 AIR INTAKES, CARBURETOR AR INTAXES SHALL BE SUITAD' Y ORAINED AND SMALL .
" OPEN COMPLETELY OUTSIOE THE COWLING UNLESS THE EMERGENGE OF BACK™"IRE FLANES 15 POSITAVELY . -
| PREVENTED, THE DRAIN SHALL WOT OISCHARGE FUEL IN THE PATH OF Pb'SllLt EXNAUST PLANES,

Intake screene, if used lhould be of large mesh. {1/2 inch or l'
over) to minimize the poesible accumulation of ice and. snow, -

_ If = carburetor intake air heater is installed to eomply vith
' GAR 04,6291, the cockpit control should be so designated as to
"Pull for Heat" and otherwise be sufficiently rigid to eliminate

) . teadenoy to "spring" when opereted_efter_iee has started to form.
- In cases: where shrouds over the exhaust manifold are used for

preheating the earburetor air, thejQQality-end thickness of the s
‘mwanifold should be such as to minimize the tendency to burn through.

v__neene must also be provided in such installations to ventilate the .

exhaust tubing, or intensifier tubes if used, when carburetor eir

preheat is not being used, unless the manufacturer can eetablieh

through temperature survey, that critical. temperaturea are not

' obtained in most severe: opersting conditions., The assexbly must
be easily dieasaembled for inspection. S
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| OF Tl! fll!ﬂll.l. SII-II.I. IE HABE 0? MTM. ll ,CHM.I. IE IO ll!AIGED THAI’ Ai\'“aécmunus

. OF ﬂl‘l‘, HMTS OR, FIIEI. HA\’ 1% 088!!'!0 Hi'l‘llGU'l' GOHPI.E‘I’E IﬂloVAl 0' THE"GOHI.IIG. |T ’
ﬂllll it 'NGHTI.Y T¢ T™WE. ?lﬂ!\lll.l., sur OPEMIGS MAY BE !lﬂ'lllﬂ 1 ﬂIE Allﬂ.ll! suanet
'Hl‘l'llll 15 IIOIIES TIItIEOF 1 PIO‘I'SGTEB VITH NETAL . Ol oﬂlll SUITAILE Fllll’lﬂﬂrllﬁ HI‘I’IIIAL. '

\.V.Tlll W\H.ilﬂ SHII.I. BE . COMPLETELY AND: BUITARLY" UBIIIED 1N AL ATYITUDES OF FLIGHY :AND' QI AT

. THE CI‘OUID, Hlﬂl BSPAIM‘E DRAINE PRO\'IDE# ?OR THE M.IIT! OF THE ﬂlll. STOT!!I l.ll!l.l ‘I'O

: LEAK&G!. Al.l. SuCH DRAINS. SHaLL BE 80 lﬂcﬂ’ib A8 TO PIEVEIT ﬂlﬂ. or: Oll; IROII ’!IP"!I
ONYQ THE EIHABST nANtFoLD on Y ".I'lﬂ QoF ﬂl! uncu.n' llb f!&ﬂ ".Mil'llﬁ ll'f HM'EIIIL

OF l Bﬂ.l.lll.ll Ilﬂmﬁo s : : : :

04,664 F!REHALL. A FIREWALL. SHALL BE Pnovnncn UILESS fut :uetl; ll nounrzn m
AN 1SOLATED llclLt! MITH %0 FUEL TANKS, Suen FIRE BULKNEAD $KALL OF colataucten .

" ONE OF THE FotLowing ArrrovED mawners: (a) A SINGLE SHEET br TERNE-PLATE WOT LEOS .. . .
THAN 0.02&-1lcu vHick, (8] A SINGLE SHEET OF STAINLESS STEEL XOT LESS THAW 0.015-11:1 Jeitamms

vuiok, (¢) Twe SHEETS OF ALUMINUM OR ALUMINGM. ALLOY NoT iEsS vwkn 0, 02-1lel TRICK.
FASTENED TOGETHER AND HAVING llTUE!l THEM AN Acltaros PAPER OR ASBESTOB FARRIC OIEET
AT LEASY ?I&-incu THICE, . . .

04, 6540 Tns rlueuALL SHALL: conrtztttv 130LATE . THE. tlc;l: conrantnzur Alb OIALL

© . HAVE ALL NECESSARY OPERINGS FITTED WITH CLOSE-FITTING GROWMETS OR SEEWINGS, Ananczut L
INFLAMMABLE STRUCTURAL MEMBERS SHALL BE PROTECTED BY ASBESTOS OR AN tQUlvALent lltﬂll1tll_;_‘- :

. HlTEBIAI. AID PIOYIIIGI Slll.l. 1 HABE ror FIEIEITIIG ?UEI. ARD Oll. ‘FROM FEI!IEATIIG IT.

04,668 HEAI!HG S!STEHS H!l?ll! cssv:ns INVOLYIRG. THE russant 0! ellll a|| ov:n

" OR 1N .CLOSE ruoxunarv To zlells EXNAUST MARTFOLDS SHALL . IOT st ueLD. ulLtsc a‘rnunrt I
PRECAUT [ONS ARE §NCORPORATED IN THE BESIGN T0- PREYVENT o |uraoouc1|o| of cannol monox19e
INt0 THE CASIN OR PILOT'S CompARTMENT. ~TNEY SHALL - SE_CORSTRUCTED OF SUITABLE. HAtElIALI,_
(1 IIEQHIT!LV eoe;zn WD e suscsrr:sxe 10 IEABY DISABSIHILY ron IISPECTIDI. L

-1._ General

Hoatort which utiliso oxhaust hegt must be B0 dosignod as to . ;':; RO

reduce to a linimum the polaibility of exhaust fumes ontering tho
passenger or pilot's eempartment. Intensifier tubes, when used,

sust be of stainless or equivalent heat resisting steel. Muff {ype _“ : |

. heaters, passing cabin gir directly over the exhaust manifold," may- ._; f
be used when the manifold is comparativoly freo fron 'alda aad oo
‘-expansion jolnts ‘are 1011 -ealed.,' _ S . .

Provinion must be mndo for ventila&ing the muff or inten.itior_
tube. when cabin heater is' turned *off.*  This ¢an ulually bc boct
nccomplilhod through the uto of a bypaat valvo.- :

ALl part- of the hentor unit must be enpablo of being rcadily B
' dilnsaombled for 1nspection.  '
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o During landings, ‘take-offs, taxiing, otc., pnrticullr attontion
_Iahould be paid to. tho folloving: . .

Ho undue directional instability.

be. s.tisfactory ability to make normal spoed taxiing turna
without unduo skidding tendency. :

: : - No undue tendency to have the nose of each lki digging 1a
B during laudingn or take-offa.

. d.— Trimming goar adequate with no danger of damago occurring
~‘during ‘normal ground handling in taxiing or manouvering over rough-
| snow or. dritts. : :

o Ski trim in flight stable and oatisfaetory for all normal
flight attitudee including alipn and akids.

_ f.- If. braking -devices are cmployod, attontion should ba given
to adequacy, effectiveness, and protection during normal operation
on the ground. Positive action should be reqnired.

04 71 MODIFIED PERFURHAHCE REQUIRENENTS FOR HULTIENEIHE AIRPLAHES HOT CERTIFICATED
AN THE TRANSPBRT CATEGORY,

Tu: WEIQHT OF ANY MOLTIERGINE AUBPLARE MANURACTURED PURSUANT TO A TYPE.CERTSFICATE
1330€0 PRYOR 1o Jamvary 1, 1941, may BE IRGREASED SEYOND TNE VALVES CORRESPONDINS TO
© THE LANDING SPeed sPECIFIED sn § 04,700 ane TAKETOFF REQUIRENENTS OF l 04,701, su:a:cr
o e FOLLOVING CONDITIONS: :

(n) Ta: INCREABED WETGHT SWALL BE KNOWN AS THE PROYISIONAL H!idut (§ 04, 103).
" THE STANDARD WETENY (5 04,702) smati o€ THE wAXIMDM PERMISSIBLE WEIGNT FOR Lainllt.
Tue rrovisionat UEICIT SHALL BE THE nuxlnun PElﬂlllllt! WEIGHT FOR 1A:|-orr.

(l) Couﬂ.ulu UIT. ALL TRE AIRWORTNINESS IEQIIIIEHE‘TS EXBEP‘I’ Lllbll. SPEED il&
TARE-OFF 13 REQUIRED AT THE PROVISIONAL H!l.l‘l’, EXCEPT THAT THNE PROVIBIONAL. wEIeNT NM' .
EXCEED THE OES1GN WEIGNY .ON wnicK THE STAUCTURAL LOADS FOR THE LANDING CONDITIONS
ARE DASED BY AN AMOUNT %OT QREATER THAN 15 PEICEI‘I‘, PROVIDED THAT THE AIRPLANE 18 CIIGHI
10 S GAPHLS OF BAFELY WITHSTANDING THE QROUNR OR HA'I'E! SHOCK LoATS ucnm 1'0 TAKENG
OFF AT THE ﬂto"llﬂ!ll. WEleBT, :

{e)} Twe asmeLame SHALL BE PROYVIDED WiTH SUITASLE MEANS FOR THE :arto Anp sar:
DISCHARGE. OF A QUANTITY OF FESL SBFFICIZAT YO REQUCE 178 u:uuu? FROM THE rnovaslouat
WETQHT TO THE STANOARD WEIGHT,

Wioe
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(o) || no cu: sHALL m: rnovmonl. E! m EXCEED A YALUE ncmsroum -ro A
LANDING SPEED OF 5 MILES PER NOUR IN EXCESS OF THAT SPECIFIED IN: ! 04, 700, & TAKEOFP
pietance or 1,500 reer 1n Tue case or LANDPLANES, OR A TAKE=UFE TIME OF 60 ueoroa T
TEE CASE OF SEAPLANES; NOR SKALL ANY PROVISIONAL WEIGNT AUTHOMEZED.IN RESPECT TO ANY
TYPE OF amuu APTER JAnuaRy: 1, 1945, Excero THE YALUE CORRESPONDING TG A RATE OF
©“GLINB OF -AT LEAST 180 preT pER mingre AT AN ALTrTUDE OF 5,000  PEer wiTH THE CRITIONL
© ENRINE 1NOPERATLVE, ITS PROPELLER WINDMILLING WITH TNE PROPELLER CONTROL 11 A POSITION
WHICH WOULD ALLOW THE ENGINE (3¢ oPERATING NORMALLY AND WITHIN APPROYED LINITS) To
| DEVELOP AT LEAST 50 PERGENT OF MAXINUM-EXCEPT-TAKE-OFF ENGINE tmo, ALt oner InQInEs..

OPERATIAG AT THE TIKH!‘F POMER AVAILABLE AT BUCH ALTITUOE, THE LANDING .Ell ll‘lllﬁ‘l’!l, .

_,:Gll‘l‘!l or “AVITY IN. THE MOBT' IIIFMORAII.! POSI‘FIGI FERMITTED IOI Tllﬂﬂ'. Ml 'ﬂ!l
FLAPS " TIE Tllﬂ!? NSI?IOI. o L .
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. Gorrections.-~In case it is comsidered necezsary to use the weight
or other correction in obtaining the true rate of slizd in these
‘check climbs, it will be acoepiable to make thess corrections s
outlinod 1n Ylisht Euginocring Raport No. 3. , '

2. ggo Engino Inoggrttivo gorgornancg Tests

The primary purpose of the requirnments of 04. 723 is to obtain '
the information necessary to inform the pilet of tke one sngine
inoperative performance of the sirplane under any condition likely
to be encountered following an engine failurs during the life of the
uirplano. ,

Unless some spoeial roason is involved, ':ueh weighis as sre
necessary” is to be the maximum weight for which cortification is
' gought. In order to mccomplish this purpose it is nmecessary that

.lf.la'tooth clixds be conducted. The nature and auxber of these sawicoth

¢limbs should be the same as those described under 04.702 for the
third purpose involved, except that the critical engine as determined
immediately above is to be inoperative and the a;rplnao iz to be
otherwise in the condition most faverabls to elixd, i.e., flaps
“retracted, inoperative propeller feathered or windwilling im high
‘piteh. Oowl flaps, if present, are to be in the pesition thet iz

~ used to demonstrate complisnce with the cooling. roquiramont- as
ﬁ*lpecifiod in 04.640 .

In the past, the information 'hich hae been placed in the hands -
of the pilot concerning the one engine inoperative perforzancé bas
been limited to a usable ceiling, i.e., the altitude in standard
air at which the best rate of climb is 50 feet per minute. In order
to accomplish the above purpose, ho-ovor, it i obviocusly necessery
to go beyond this and it is requested that the applicant furnish
a ohart showing the one engine imoperative best rate of e¢limb and
the corresponding true indicated airspeed against altitude at various
_ weights covering the range of weight at which the sirplane is likely

" te be opersted. Provision should be made for keeping the chart,

once it is-approved, in the airplane at all timoc in n.plane con=

. venlently aceessible to the pilut.

Acceptable ubthod.--Same as doacribod under 04.702 ezelpt udditioanl :
date will need i3 be recorded. . .

- Oorrcétibna.b-Tho-eorractionl.nccolsnry te determine the actual
- rate of ¢limd are described in Flight Ens;nooringmnopqrt_No. 3.
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04.72& AiRSPEEB !HD!CATDR CAL!BRATtOﬂ -fe aeceasaucs wETH- i 04, 58&0 rle nsnapzea &
aln:caton OF THE TYSE -ALRPLAUE BRALL OF clll!&&fﬁﬂ 18 yalqaf. Tue aﬁrnon oF GALEIRATIOI .
USED BHALL: sI BUBJECT 70, THE APPROVAL or 1#: Ann:uss-nafaa. R

_ ﬂ@,??S CHECK oF FvEt S?STEB. Tn: a?t&ﬁ?iui oF THE FUEL SYZTEM SHALL e ente:!l _
L 1M FLIGNT TO OEYEEMINE IV zrrtctavsnzss PEDER LOW FUEL SONDITIGHS AMD: AFTER cnaueisc-‘
PEOM ORE BBPPLY TARK 7O ANOTHEM, {Ses § 04,620, 7 For svex TESTS Low FEEL 18 DEFINES
. A7 appmoXtiaTELY 15 minovEs! SBeRLY $8 Kace TANZ TRETED AT THE MARIWUM {lxezrt ta:e-

OFF) POWEX CERTIFIED, . -

”.‘1; Ganar&l

2. The fuel sysﬁcm should bs ehocked in flight to éetenmine
‘that it will feed satisfactorily inm eiismbs at the best angle of
clizrh speed and at the best gliding angle. Hoderate rells, slips - :
end skids aa might be made aseidontally in the above ¢limbe and glideo
with low fuel should mot cause the engine(s) to cut cut. The system
~should also feed promptly atter one tnnk has run dry aad the uther
tank is turned on. s ; _ , .

“Low tue for: the purpooe of fuel systom toste in flight 1:
definod a8 approximately (METO HP + 40) gallors in the tank tested.

Each tank will be tosted unless the arreangement of the system indicates

identical results would be obtsined., Speciel rulingse will apply

in cases of fuel systems with several small tenks which would result

in an unroasonably large amount of residual.fuel, If the fuel =

. gystem has only onme tank, the onginoering inspector may at his
“diseretion during officiel tests request the installation of a

._ temporary auxiliary fuel tenk for lew fuel rlight teste in order

to avoid the posaibility of n forced landing due to ltek of fuel.

e Fuol aystams of aingle engine aircraft nhull not bo considorad“ o

' atisractory 1f wmore than 10 seconds elapse after changing over
from a tank which has run dry in flight before the ongino rosumoa
- fulX po'ur operution. ‘ _

’”Lr d. Systoms '1th tenk outlets and vents 1ntarconnocted nnd 80
arranged that it is impossible Yo feed from each tank 1ndiv1dua11y
"~ should be treated &8 aiuslo tank systens,

2@ éccgptable uothod

e §1nglo or individgg} tank tcsts.--(l) ?light tosts should ‘be .
conducted with fuel arranged in the tanks »o that each tank can be
tcoted uoparatoly with lew fuel but always tith a aato qnount of
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. .fuel in cnother tnnk. (2) If thadcircrart hau cnly one; tank, the

take~off will be rade with & safe amount of fuel and the teste .

‘conducted with low fuel as defined sbove. - (3) The tests should
be conducted by changing over to the tank with low fuel after a
- safe altitude is reached. Each position or attitude. should be

_ waintained for a period sufficient to interrupt flow at the carburetor -
should the feed ports be uncovered. (4) Tests should include ntcady "

slixbs with maximum permisaiblo

o
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Cdd Litrary
' DEPARTMENT OF CCMMERCE -
CIVIL AERONAUTICS ADMINISTRATION

WASHINGTON

Reissue December 15, 1947
Original Issue April 15, 1946

SAFETY REGULATTON RELEASE NO. 202

SUBJECT : | Revision of Section OhL.43-1l5 of Civil Aeronautics
Manual 04,_July 1, 1944 Edition

PREPARED BY: Aircraft and Components Service

A revision of Section O4.43-15 of Civil Aeronautics Manual OL, "Airplane
Airworthiness", has recently been adopted.

In order to assist you in bringing your copies of Civil Aeronautics
Manual O4 up~to-date, there is attached the revised material printed on
blue paper.

The table presented supersedes that presently included in Section OL4.43-15,
and specifies acceptable types of wrap and wire diameters to be used as

a function of the cable size and/or minimum cable breaking strength.

In addition, notations covering safetying of swaged terminal parts and

use of the double wrap procedure in Navy Specification PO-42A, Amendment

////4

Ac St Eoch
Asgistant Administrator for
Safety Regulation

* Attachment
Distribution:
1,3,4,9a,13,16,16a
4O Tabs 1&3, 40b
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Delete the table shown on. pago 108 of cm 04 dated July 1, 1944
. a.nd insart: the following in lieu thersofs:

TUREUCKLE SAFETYING - REQUIRE‘MENTS ' g

MINDED CABLE . B . o :
CABLE . BREAKING TYPE OF. | DIAMETER OF | MATERTAL - =
SIZE | STRENGTE (1BS.) WRAP | SAFEIY WIRS (Annmwb connmmu)
1/16 480 Single .040 Gopper, Brass, Gelvanized
L or Tinned Stesl, or Soft Iron
{8/32 ‘920 Single | 040 Gopper, Brass, Galvanized or-
» L Tinned Steel, or Eoft Iremn
1/8 2000 ‘Single 040 - | Stainless Steel.
1/8 2000 'Doubié 040 Copper, 'Brhsa, 'G'alvénized or
' : ' ' Tinned Steel, or Soft Iron
§/32 & 2800 & Doubdle 040 | Galvenized or Tinned Steel,
grester greater ‘ : Soft Iron, or Stainless Steel
5/32 & 2800 & Doubls. .051 Copper, Brass
- | greater groater ‘
POTRES: .
1. The swaged and unswa.ged turnbuckle assemblies are covered by -
t . AN Stenderd Drawings. _
2. Certain of the AN Std. swaged teminal pares speclfy a safety
‘ wire hole size of .047 in. . This hole may be reamed suffioiently
‘ Yo mccommodate the .040 and ,051 diemeter wires. .
3. The double wrap procedure given in Navy Specifiocation PO-42A,
Amendment No. 1, may be used in lieu of the method shown below.

‘z:'zi_“' _




