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UNITED STATES OF AMLRICA
CIVIL AFRON.LUTICS BOLRD
VASHINGTUN, D. C.

Civil Lir Regulations Lmendment 6mb
Effactive:r May 16, 1953
Asdopted: april 9, 1953

RCTORCRAFT ATRWORTHINESS

L number of important substantive changes to Part © are contained in
this amendment, Jlmone these, section €.420 which specifies the usable
fuel capacity for rctorcraft certificstion is amended tc reguire the
carriage of sufficient usable fuel for at least one hour's operation at
maximam continucus power and rpme Frevicusly, usable fuel was related
directly to maximum continuous horsepewer. Llso, where more than one
fuel tank 1s provided a low level fuel warning indicetor is recuired by
this section.

Extensive changes also are being made to the structural provisions
of this part. Section 6,212 1s amended to reduce the minimum positive
meneuwvering limit load factor from 2.5 %o 2.0, Section £.221 is smended
to relax the present reguirements to permit suxiliary rotors with detache
able blades to re substantiated for centrifugal loads resulting from the
moximum design rotor rpm. Secition 6,230 is amended to perrdit the menue
facturer to assume rotor 1lift equal to at least 1/2 of the design maximum
veight cduring structural tests involving landing impsct loads. Frior to
the adoption of this amendment, no rotor lift cculd bte assumed in the
analysis of landing loadsa

Section 6,237 is amended to prescribe new shock absorpticn lests,
These tests now permit the introduction of rotor 1ift cither by cnergy
absorbing devices or by use of an effective mass.

Scction $.245 is amended 1o reduce by 25% the vertical load to be
applied during the testing of the float landing coniitions,

Sections 6,382, €.384, 6.480, 6.482, and 6.483 are amended, and new
sections 6,485 through 6,487 sdded. These changes to the existing Tire
prevention provisions arc intended to afford greater vrotection to crew
and passengers in the event of fire during flight. The general intent of

these chenges is to provide protection from powerplant fires to o degree .

which will zssure that a controlled autorotaticnal landing can be made
during a pericd of at least 5 minutes after the start of an c¢ngine fire,

Scction 64414 is amended to permit, within limitations, the use of
analytieal metheds for determining the eritical speeds of shafting as
necessary in the application of this scction.
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In addition therc arc o nurber of changes to this part of an
editorizl or clarifying noturc.,

Interestod pirsons have been alforded an oppertunity to portielpate
in thc meking of this anendment, end duc considoeration has been given to
21l relevent wotter prosented,

In congideration of the forvgoing the Civil Acronauvties Board hore-
by amends Part 6 of the Civil &ir Rogulrtiorns (14 CFR, Part 6, as arunded)
effective Wry 16, 1953:

1. By cnending § 6.1 (2) (3} by adding the reforunce "(Sce § 6.18.37,

2. By cmonding § 6.1 (g) (5) (i) by dcloting the word Vor and sube
stituting in lieu thercef the word "cnd®.

3. By amending § 6415 (e) te rcad as follows:

6415 Inspuctions and tuctg. ¥ ¥ %

(¢) L1l monufacturing processes, construetion, and asscrbly
arc oe speelficd in the type design,. )

he By omending § 6,301 (t) (2) to reed as followss

b 4

6,101 Woipht limitations. * # ¥

(b) % ¥ %

(2) wusable fucl for one hourts opcretion at the maximum
continucus power ond rpm.

£. By ermcnding § 6.101 (b} (4) to reed rs followas
6,101 Yeight
(L) # = %

irdtationge ¥ ¥ ¥

. (4) 170 pounds in all sents, cxecpt thet wher the noxie
mum pernissible weight to be corried in o scat is lessg then 170 pounds
it shall bo mceeptable to usc this lesscr welght, (Scc § 64738 (a).)

6. By amcnding § 6,101 {d) (3) to rcad as follows:

6,101 lMedsht limitoticng, * ¥ %

(g) # » ¥

(3) o0il in tho ouantity determined in cccordance with
the provisions of § 64440 (b).
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7« By omending § 6,120 {b) by cddinz cifer the word Mposoible!
the phrose "to maintain a £1light condition ang®,

€, By amending § 6,121 (b) by deleting the words "the maximm
permissible forward spccd" and svbstituting in lieu thercof "yp (sce
§ 6.711.)",

9, By smending § 6.212 by deleting Crom the sccond sentence the
numeral "2,5" and substituting in licu thercof the nunmcral 2,07,

10 By arending § €,221 by deluting from the sccond santence the
clause "eontrifusal londs of twiece those resulting when the rotor is
driven by the cngine at its mexizum continuous specd." and inscriing in
1ieu thercof the clause "eentrifugel loczds resulting fron the maxinum
design rotor rpm,"

31 By amending § 6,230 (¢}, (4), and (¢} to recd as follows:

6,230 General. * * *

{¢) Dociegn wcight. The design welght used in the landing
conditions shall not be less than the naxddmun welght of tho rotoreraft.
It shall be acceptarle to assume a rctor 1ift, couel to 1/2 the design
meximum weight, %o cxist throughout the londing impret and to cet through
the center of gravity of the rotorcercft. Eigher valucs of rotor 1ift
shall be acceptable if substontistod for the particulsr rotorceraft,.

(¢) Lood frehora The structurc shcll be designed for o limit
lecag factor, sclected by the cpplicont, of not less then the value of
the limit inertid lofd frotor substonticted in cecordance with the pro-
visions of § 6.237, cxeccpt in conditions in which othor velues of load

faetor arc prescribed.

(¢) Lopding sesr mositione The tirss shall be assumed to be
in theilr siatic position, and the shock zosorbors shall bte assumed to
bc in the meost eritienl position, unlicss clhorwisc pruscribed.

12, By cmending § 6,230 by edding a2 new parngrarh (£} to rend as
followa:

6230 Genepgl. ® ® ¥

(£} Londing gsor srrorgenente The provisions of, 3§ 6.231
through 6,235 shrll Lo apnlicable to londing egoor crronsoements where
two vheels are located oft one one or more whnecls arc locoted forward

of the ccnter of gravity.
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13. By cmonding § 6.231 (b) (2) by cdding the followingt "Fer
the attitude proseribed in § 6.231 (a) (1) the resulting pitching moment
shall bc assumed resisted by the forward pesr, while for the attitude
preseribed in § 6.231 (a) (2) the resulting nitehing moment shall be

assuricd reslsted by angular incrtia forces.”

l4e By amending § 6.237 to rcad as Tollovst

£2237 Shock shsorpiion testse. Drop tosts sholl be conducted in
accordance with parcgrophs (2) and {b) of thts scetion to substontiote
the landing limit incrtiz load frctor (see § 6,230 {d)) =nd to denonw
strate the rescrve uvnorgy abserption egpaclty of the londing guore The
drop. tusts shall be conductod with the complete rotorernft or on units
consisting of wheel, tire, and shock cbsorbsr in thelr proper relotion,

(a) Linit drop teste The drop helght in the 1imit drop tost
shall be 13 inches mcasured from the leowoat polnt of the landing gecr to
the ground. 4 lesser drop hoight shall bo permissible if it results in
a drop tcst contaet veloelty found by the Administrotor to be cqual to
the greatast probablo sinkdng speced of theo rotorercoft ot ground cantoct
in power-off londings likely to be mode in normel coperantion of the
rotoreraft, In no cose shall thu drop height be less thon 8 dnches. IF
rotor 1ift is considered (sua § 6.230 {g)), it shall b intrnduced in
the drop test by the usce of appropricte cnorgy absorbing deviecs or by
the use of an CLf&CﬁlVO MOSE .

HOTE: In licu of more rotioncl computstions, the following may bo
cmployced whon usc is made of on offcetive masss : :

W oe W h (1-L)g jond n o= n, EE£+ L3
G h+d . YV

wheros

W, = the offcetive weight to be used in the drop test (1bs);
W = Wy for moin gear unite (1bs}, cqual to the static reaction
on the particulgr unit with the rotoreraft in the most critiesl attitude;

W = W, for nosc geor units (1bs), 2qual to the verticel component
of the stotie reaction which would oxdst ct the nosc whoeel, ossuming the
mass of the rotorcraft acting at the conter of groevity ond cxcrtlng a
force of 1.0g downward and C.25g forwordy

h = specificd froe drop height (inches);

L = ratio of assumed rotor 1ift to thc roteorercft weight, not in
excess of Q.53
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d = deflection under impcet of the tire (at the approved inflation
prossure) plus the vertieal component of the axle travel relctive to the
drop mess (inches);

n = 1init incrtic load fretor;

ns = the load factor during irpact doveloped on the mess uscd in
the drgp test {iec., tho sccoleration dv/dt in g's recorded in the drop
tost plus 1.0).

(b) Reserve gnerey cbsorption drop test. The rescrve encrgy
ebsorption cipaeity shall be dsmonstroted by a drop test in which the
drop hcight is coual to 1.5 times the drop huelght presceribed in waro-
graph {a) of this scction, and the rotor 1ift is assumed to be not grenter
than 0.75 times the rotoreraft maxirum wolght, cxecpt that the resultant
inertia loed feoctor nccd not cxceed 1.9 times the limdt incrtie load
feetor detorsined in sccordance with prragrevh (e) of this sccetion. In
this test the lending geor shell not ccllopsc,

FUTE: The offcet of rotor lift nny bo considered in a monnor
similar to thot wreseribed in puragraph () of this scetion.

15. By amunding § 6.245 (a) (1) by cdding the following clouse to
tho lost sentences Mor shall be assuned to be the sone o5 the locd
feetor deternmined for the ground type landing gear.

16. By crending § 6.245 (¥) to rced as followst

©e245 Floot lopding conditiong, ¥ ¥ ¥

(b) Sidc lord condition. The vertical losd in this condition
cquzl to 0675 the vertical loed proscribed in subparcgraph {(a) (1) of
this scetion, divided cqually botween the floats, shall bo opplicd t0e
gether with a side componcnte. The total side component sholl be cqual
to 0425 the totel verticnl load in this condition and shell bo applicd to
one float only., C .

17. By smending § 6.251 (e) by deleting from the sceond sentence
the phrascs Mby o foctor of 1.5." and substituting in licu thoreof the
clousct M, o5 defined by the pover conditicns in § 6.1 (g) (3), by a
foetor of 1.33."

18, By cnending § 6.306 (c) cnd (d) to read os follows:

6,300 Mgterial strength provertics ond design volucs, ¥ ¥ #

(¢) LNC-5, LNC-18, and LNC-23, Pert II values shell bo usecd
unless shown to be 1napplicable in a particular ecsc.


http://shall.be

6.

NOTE: [LC~5, "Strength of Motal Lirceraft Elerments," LNG-18, "Desien
of Wood Lircraft Structurcs,” end .1IC-23, "Srndwich Construction for
Lireraft," are publishicd by the Subcormittoee on Lir Force=Novy-Civil
Lirereft Design Criteris, ané moy be obitaincd from the Superintendent of
Docunents, Government Printing Office, Washington 25, D. C.

{@) The strongth, detail design, cnd fabrieation of the
structurc shall be such as to minimize the vrobability of disastrous
fotigue fejlure.,

NUTE: Points of stress concontration are one of the nain sources
of frtigus failurec.

19. By edding & new § 6.313 to rcad as followss

£©,313 Rotor plode clesrance. Cleerance shall be provided botwoen
the main rotor blades ond all other prrts of the structure to pruvent the
blades from striking any perd of the structure during any opcrating
condition of the rotoreraft.

20. By cmending § 0.338 Yo recd cs follows:

£,338 Skis, Skis shell be of an approved type. Thoe raximun limit
load roting of cach ski shall not be less than the narximum 1imit load
determined in accordance with the applicable ground load reguirerwnts of
this part.

21. By rodosignating 33 6.340 and 6.341 =s |§ £.341 ond 6.342,
ruspectively,

22. By adding a new § 6.340 to read as follows:

_ £4340 Floats. Floats shall be of on anproved type and shell comply
with the provisions of §§ 6,341 and 6.342.

22. By amending redesigneted § 60342 (a) oy deleting from the
second scntence the words Wooxirmun oxpected vorticel lond® ond substituting
in licu thercof "verticel loods preseribed in § 6.245 (e},

24+ By cmending redesipnated § £.342 (b) bty dcleting from the first
sentenec the words "maxirmun cxpeeted vertienl, horizental, ¢nd side loads"
cnd substituting in licu thereof "vorticeal, horizontcl, cnd side locrds
preseribed in § 6.2451,

25, By smending § 6.382 to reed as follows:

xrirentg, Cargo ond bogeage conporte
ments shall be convtructad of or completely lined with firce-resistant
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rmetorial, except that flonmcercsistont matcerials shall be acceptoble in
conpertments which arc readily acceessible to o crew rmenmber in flight,
Compartments shall inelude ne controls, wiring, lines, cquipment, or
acecessorics the dorage or failure of whieh would aeffcet the safc opcration
of the rotoreraft, unless such items arc shiclded, isoletud, or cthoerwiso
proteeted so thet they connot be danmoged by novenont of corgo in the
corpartnent, and so thot any breaskege or follurc of such items will not
creetec a fire hazard,. '

26. By ocrending § 64384 to recd as follows:

£.384 Firc protcction of structurce, controls, and other parts.
.11 structurc, controls, rotor nechanisn, and other perts cssential to
a contrelled lending of thc rotoreraft which would be offcetced by powerw
plent fires shall cither be of fircproof censtruction or shall be othore
wisc protceted, so thet they econ porforn their csscntial functions for
et least 5 minutes under all ferescenble powerplant firc conditions,
(Scc also 3§ 6.480 ond 6.463 (a).)

27+ By rcuending § 6.414 to rcad as follows:

boL14 Shofting criticnl speed.  The eriticenl specds of 21l sheft-
ing shall be detcrnmined by cetunl deronstroticon, except thicd anolytieal
ncthods shall be acecptable for deternining these speeds if the Ldnine
igstrator finds that reliable nothods of cnalysis src aveilcbic for the
perticular design. If the eriticeal specds lic within or closc to the
opcerating ronges for ididing, powere-on, and rutorotztive conditions, it
shall be derionstrated by tests thet thic resultent strosscs arc within
gofe limits, 1f onalyticel nctheds arc uscd and indiccte that no
eriticol speeds lic within the permissible opereoting .ranges, the morgins
between the erleulated eritical speods and the lirdts of the pernmiseible
opcrating ranges shall ke adoquatc to cllow for pessible variations of
the computed velues from actusl valucs.

28, By crinding § €.420 to read o5 fellowss

6,420 GCepneity snd fucde The uscble fucl eopacity shall not be
less than that reguired for ono hour's opcration ot —oaimum continuous
power and rpme. Gravity fced or mechenlecl punping of fucl shall be
employcds Lirepressurce fucl systems shall not be allowed. The fuel
gupply system shall be arronged so that, in so for os prectieoble, the
cntire fuel supply can be utilized in the roxirun inelinetions of the
fusclage for ony sustained conditions of flight, and so thet the fecd
ports will not be unceovered during normal naneuvers invelving aodercte
rolling or sideslipping. On rotoreraft with norc than onc fucl tank
(see § 6.422 (e}) the syster shall fued fucl promptly =fter onc tank is
turncd off and anothcr tank is turncd on, and there shall be installed in
tdéition to the fucl quantity indicotor (scc § 6.604 (=) (1)) a warning
doviec to indieate when the fucel in any toank bocomes low,
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NUTE: The fuel in any tank 1s considercd to be low when there ro-
- mains opproximately a fivoeninutc supply with the rotoreraft in the
nost eritieal susteincd flight attitude,

29. By enending § 6.462 (c) to read as followss

£.462 Induction systen de-lcing and snti-icine provisions. ¥ # *

(e) Rotorcraft uquipped with sca level cngines erploying
cerburctors which cnbody fostures tending to reduce the possibility of
ice formation shall bu provided with a sheltcred altcrnate souree of
cir. Tre proheat supplied to this alternsts air intoke sholl be not
lcss then that vrovided by the ongine coeling air downsirean of the
cylinderse

30, By ermending § %.480 by adding ¢ note to reed es follows:
62480 Gunerpl., ¥ % %

NOTE: The pouerplant firc protectior provisions cre intended to
insure that thic moin 2nd owdliery rotors snd eontrols rompin operable,
- the cssential roterceroft structure remains intret, and that thc passcne
gers oud crew nre otherwisc orotected for o poriod of ot lcast 5 minutes
after the start of an cngine fire to persit 2 controlled cutorotationald
landing . '

31, By zuoending § 6.482 by cdding the following: "Shutoff valves
tnd their controls shall be loentcd on the renote side of the fire wall
fron the engine, unless it is shown thet the valve will perforn its
intondéd functions under 11 fire conditions 1likely to result {rom an
engine fire., In installations using cngincs of lcss than 500 cu. in.
displaccnent, shutoff ncans nced not be provided for ongine oil systons.!

32. By crnending § 6.483 (o) to rcad s followst

64483 Fire wall.

(2) Engines shell be isolated from persomnncl compartronts by
neang of fire walls, shrouds, or other equivelent means. They shall be
sinllarly isclated from the structure, controls, rotor nechanisn, and
other poris essential to a controlled landing of the rotercreft, unlcss
such parts are protccted in accordence with thu provisions of § 6,384,
411 suxiliary power units, fuel-burning hcaters, and other combustion
cquipnent which nare intended for opcration in fllght shall be isclated
from the remainder of the rotercraft by means of fire wells, shrouds, or
other uquivalent means. In complying with the provisicns of this pora-
graph, cccount shall bc taken of the vroboble path of a fire as offccted
bty the air flow in normel flight and in autorotation. (Sce also § 6,.486,)
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33. By edding a nev | 6,485 to read oo follous:

0485 Lines oré fit Se¢ £11 lincs ¢n¢ {ittines corrying
flzinecble fluids or gases in sreas subject to engine flre conditions
shall comply with the provisions of paragraphs (a) through (c) of
this section.

(2) Lines and fittings vhich are under pressure, or which
attach dircetly to the engine, or which are sublect to relstive metion
between components shall be ilexible, fire-resistant lines with {ire.
resistant end fittings of the permanently attached, detschable, or
other approvad types. The previslons of this parapgrarh shall not
apoly to those lines and fittings vhich form an integral part of the
engine,

() Lines and fittings which sre not subject to pressure or
to relative motion between components shall be of fire-resistant matericals.

(¢) Vent and drain lines and fittings shall be subject to the
provisicns of paragraphs (a) and (b) unless ¢ fallure of such line
or fitting will not result in, or «éd to, a fire hazard,

34. By adding a new § 6,486 to read as Lfollows:

6486 Flammable £luids.

{a) Fuel'tanks shrll te isclzted from the engine by a fire
wall or shroud., On all rotorcraft having engines of wore than 900 cu. in.
disnlacement, oil tanks and other flammablce fluld tanks shall be sime
ilarly isolated unless the fluid contzined, the cesign of the systemn,
the materials used in the tank, the shutoff means, all connections, lines,
and controls cre such as to vrovide an equally high degree of safety,

(b) Not less than one~half inch of clear air space shall be
provided between any tank and the isolating firé vall or shroud, unless
other equivolent means arc used to pretect zgainst heat tranufer from
the engine compartment to the flommable fluid, . :

35. By adding a new § 6,487 to rcad as followss

6487 Fire detector systomses On all rotorcraft having engines of
more than 900 cu, in. cisplacement, quick-ccting fire dcteetors of an
approved type shall te provided in ell engine compartments, and they
shall be sufficient in number and location to assure prompt detection
of engine fires. TFire detector systems shall comply with the following
provisionss '




]l

{a) Fire Adctectors shall be constructecd and installed to
agsure their ability to resist without failure all vibration, incrtia,
and othcr leads to which they would be subjected in operation.

(b) Fire detcctors shall be mmaffected by the exposure to
oll, water, or othor fluids or fumes which might be present,

{¢) Meons sholl be provided to permit the crow to cheek in
£light the functioning of the cleetrical circuit associsted with the
fire detecctor system, '

(d) Wiring and other components of thc fire dctector systems
winich are located in engine comovertiments shall be of flre-realstant
construotlon.

36, By adding a new § 6,488 to recd as follovss

6,488 Fire extinpuisher sysicmse
{(a) Geperal.

(1) OUn all rotoreraft having engincs of more than 1,500
cu, in. displacement, fire extinguishor systoms shall be provided to -
serve cll engine compertments and engine induction systens.

(2) On single-cngine rotoreraft, the fire cxtinguisher
system, the quantity of oxtinguishing spent, epd the rote of discharge
shall-be such as to provide an =dequate discherge for the engine comperie
mente. On mlticongine rotorcraft, the system shall provide two adeguate
discharges, and it shall be pOSuile to direct both discharges to any
engine compartment.

(v) Fir¢-extinguishing agents.

(1) Extinguishing agents omployed sholl be methyl bromide,
carbon dioxlde, or any othecr agont which hes been shown to prov1de equivam-
lent extinguishing cetion. ’

(2) If methyl bromide, carbon dioxide, or any other toxie
oxtinguishing agent is cmployed, provision shall te made to provent the
cntronee of harmful concentration of fluid or fluid vapors into any
personnel compartments cither due to leakage during normal operztion of
the rotoreroft or as a result of discharging the fire cxtinguisher on the
ground or in flight even though 2 defect moy exist in the coxtinguishing
systcme Compliasnce with this requiresment sholl be demonstrated by
appropriote tests,



(3) If a mcthyl bromide system is provided, the containe
crs shall be charged with a dry agent snd shall be sealed by the fire
extinguisher manufacturcr or by any other party cmploying cppropricte
recharging cquipment.

(c¢) Extinguishing agept contsincr pressure relicfe Extine
guishing agent containcrs shall e provided with e pressurc rclief to
prevent bursting of the container due to oxcossive internal pressurcse
The following provisions shsll apply:

(1) The discharge line from the relief conncetion shall
terminate outside the retorcraft in a location convenicnt for inspcetion
on the grounde. '

(2) 4&n indiecator shall br provided at the discherge end
of the linc to provide a visusl indicetlon when the containcr has disw
chargcd, .

(d) Extinguishing agent contpiner cemparimont tempersturc.
Under all conditions in which the rotercraft is intended for opercotion,
the tompercturc renge of the extinguishing cgunt containers shall be
mointained to assurc that the pressurce in the conteincers coan neither
fall below the minimum nceessery to provide nn edequatc rotc of extine
guishing agent dischorge nor rise alove.a safe limit so thot the system
will not be premoturcly dischorgeda.

(¢) Fire extipguisher system metorials. Metorials in the
fire cxtinguisher system shall not reaet chemieclly with the cxtinguish-
ing zpent so as to constitute o hazard, All components of the fire
cxtinguisher systems locoted in ingine comportments shall be constructed
of fircproof moterinls,

37. Ey amending § 6.620 (e} by deicting the first suntonec and
substituting in licu thereof the followingt "Elcetrical scurccs of pover
shall have suffiecicnt capoeity during 211 normal flight opcrating conditions
to supply the clectrical loed requirements without eleetrical or thermal
distress."

38, By amending § 6.626 by deleting the words "used in flight" and
substituting in licu thercof the words Messcntial to safety in flight'.

39. By cmending § 6,631 (a) to ruad as followss

©.6831 Landing lights.

(a) When landing or hovering lights are requircd, they shall
be of an anproved type.
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40, By cmonding § 6,710 by inscrting the words "rotor specd, power,"
efter the word ®oltitude,™.

4le By amcnding } £.711 {a) by deloting from the sceond scntence
the phrase "the maximun loveld flight speed with o0ll engines opcroting at
moximum continuous rpm and 90 porcont of meximum continuous power® ang
substituting in lieu thercof "the vest rate of climb specdf,

42. By cmonding § 6,713 by adding after the first sentence tho
refercnecs  "(Sce also § 6,710.01,

43. By amending § 6.714 (b) (2) by adding ot the cnd of the sub-
paragraph the refercnect "(Sce 5§ 6.103, 6,710, and 6.,711.)°%.

Lhe By amending § 6,719 by odding ot the ond of the scetion the
following sontoncet  "Such couponents shall bic identified by scrial
number or by othor couivelent means,”

45. By omending § €.732 b deleting the refcrence: ®(See § €.612 (a).)"

and substituting in licu thorcof the rofercnces M(Sec j§ 6.612 (), 6.710,
6,711, 6,712, 6,713, anc 6,715.)".

(Sce. 205 (a), 52 Stat. 9843 49 U.S.0. 425 (a). Interpret or apply
sces, 601, 603, 52 Stot. 1007, as amended, 10083 49 0,3.C, 551, 553}

By the Civil Acroncuties Boord:
/s/ . C. Mulligan

Me Co Mulligan
Sceretary

(SEAL)

Part 6 last printed January 15, 195i.



