UNITED STATES (F LMERIGH
CIVIL LZROMLUTICS BOLRD

Ciyil Lir Regyletions Luendnent 4b-6
Effecetives Lorch 5, 195
Ldopted:  January 26, 1952

LIRFLLNE LIRWORTHINESS - TRLNSPORT CLTEGORIES

This cmendnient revises Subpert 4L of Part 4P ond contoins nunerous
substentive changes to the othcr subparts. The revisions to Subpart 4
~re in rewording cnd recrranging so that these sections arc consistent
vith other airworthiness ports of the Civil Lir Rogulations.

Of the substantive crendriwnts, a nurber of changes deal with por-
fornonce flight charactoristics and controllability. The nost prominent
porforisnce iten is with respeet to ninirwm onc-engine-cut ¢n route clirb,
48 enended, perforncace is boscd upon the number of ¢ngincs installed as
opposed to the cld regulstion which wos besed on the neximun weight. The
cld regulations which defined rdnirun control speed have been clarified by
defining nore completely the required configuretion., Tn this conncetion,
the condition of the propcller on the incperctive enginc is speeificd cs
windnilling, except in those instences where the speeific design of pro-
pellercontrol would neke it more logieal to sssune o diffcrent configuratiom,
This anendnent further centoins verions structural chongoes dealing prinarily
with control surfacuond systen desisn, flutter snd vibrotion, tronsiont
stresses, fotigue, and woter load roguircients.

In ancndment of considerable significonce is contained hercin regord-
ing crash lond foetors. Specifically, the erash lord factor in the forword
dircction is inercagscd from 6g to 9g (§ 4b.260 (c)), In cédition, the
erosh load fretors for the design of sect and borth structural cttoachnents
ong of sofcety belt or shoulder horncss attaclments to the scot, borth, or
structure hrve becn increcsed 33 percent in all dirceticns,

This snondnent contoies seveornl ehanges to Subpnrt D. Some of these
pertein to cquipnent which will be epproved under the Technical Stoanderd
Order systcne Other ninor proposcd ecionges are for the purposc of claori-
ficotion, including those poertoining to ventiletion of crew ond possenger
compartrente, protection of flommeblo fluids, ctea

& suostantive chenge is mnde to speeify o £light cnegincer station
vherc the worklood roquircs o fiight cngincor, The intent of this onend-
nent is not te clininste o junp seat location din those instonccs vhere
the £light engincer could perforrm his dutics sctisfactorily without
causing interference botween the other nmenbors of the erew,

4L now prevision for the design of windshiclds and windcws in prowsur=
ized cirplenes is contadned In this emendhont which trkes into gecount
feetors peculier to high altitude operation,

The anendriwnt conteins provisions for fire protoction of the air-
plrne in addition tc those opplicable to powerplants, OSpeeificaily, the
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required numbcr of hend firc extinguishers in pesscenger ~nd crow compertss
ments is prescrited ond, in oddition, @ Class D cotegory compartment is
csteblished. Scveral minor che ngﬁs heve been mede for the protection of
combustion heatcers,

& nmunber of changes hove buen incorporated with respoct to the powere
plont instszllotione The mest significent of thesc is o reovision of the
opplicobility clsusc of Subprrt E to moke the provisicns of thet subpart
epproprioctely appliccble to turbine engine instnllotions. Numerous amcnd-—
rnents to the dotoil provisions of the poverplent instollation requirements
erc included. Thusce doal to 2 large cextont with elorificaticon, olthough
certain of the provisions cre substentive in noture, perticulerly with
rospect to engine fire protection, A revision is also made irith regerd
to the propeller ruvoersing controls (§ 4bu474 {c¢)) for the purpose of
defining more cleerly the intent of the regulction,

& few chonges are conteined in this emendment pertaining to the
insteilation of navigeticonel ond powcrplent instruncnts. Provisions
include the roquircnent of o neximum alloweble nir-speod indic~tor on
oirplenes hoving cirespeed limitrtions reosulting from compressibility
hazeords, fuel pressurc ond oil pressurc indicetors for eocch engine, ond
o master werning devico with selective switches for eoch engine, cs well
28 o meons (BMEP gauge or cquivelcent) ifor indieating o cheonge in power
cutput on ongines CCUldpLd with automotic fenthoringe

bn cnendment clorifying the ruqulrelcnts for cquipncnt, ‘systums, ond
installotions with regord to functioning ond relinbility is mede in Subw
part ¥. In odditiaon, it speciflics ducl power supply for those installoe
tions the funetioning of vhich is neccssrry to -show complisncc with the
Civil Air Reguletions,.

This mmchdrient contains & complete rewrite of the electrical provi-
sions (§§ 4b.620 through 4b.628) so thot they can be nede rpplicnblc to
new airplone designs. The intant is to provide objective reguiramcnts
sufficicntly flexible so cs not to homper tlic design of futurc systens,

Now rogquirenents preseribing cccessibility ond identification of 21l
safety cquipnent enrricd in the cirpleone, oxygen cquipnent ond Supply,
and provisions for protcetive brosthing cquipnent cre inscertced in the
regulations by this smendument. In oddition, the regquircnents for hydraulic
systens arc elorificd, '

Intcrested pursons Iove boeen cfforded on opportunlty to participotec
in the aecking of this oncndnent, ond due considerction has becn given to
2}l rovilant mottor presunteds

In consideration of thc foregeing the Civil Leronnuties Boord here-—
by enonde Pert 4b of thc Civil 4ir Regulations {14 CFR, Pert 4b, cs crmend—
ed) effective :arch 5, 1952
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1. By cmending the introductory.stotencent of § 4bel to reed os
followse - -

Abal cgigigiogg s used in this pert turns are dgflned cs follows:

2. By ﬁnending § 4b.1 (b) (4) to read ns follows:

A_,; Dofipitionge * ¥ *
(b) Genergl design. * * ¥ o
(4) derodynonde cocfficicnis.: sterfadyn mle coefficlents core
- nondinensionnl coefiicicnts for forces and noments. They correspond with
-those zdopted by the U. S, Nationol Advisory Ocmnittec for Lcroncutics.

3.+ By substituting the word “structurql" for the word ‘Wstructure® in
§ 402 (o) (20).

'( ) Le By deletlng the words' "chosen by the cpplicont® fron'§ 4bsl (£)
7 » ’ ‘ ) ' »

5 By rescinding 3§ 40.10 through 4b«24 nnd substltuting in licu
thereof new §§ 4b.10 through 4b.19 to read as followst

CERTIFICLTION _ S
4bJ0 Eligibiliby for type cortifigatese 4n cirplene shall be

cligible for type certificotion under the provisions of this part 1f it
corplies with the airworthiness provisions hereincfter cstoblished or if
‘the Adninistrator finds that tho provision or provisions not complicd with
gre compénsated for by factors which provide nn equivalent level of scfetyr
Provided, Thet the Landnistrator finds no fenture or characteristic of the
tirplane which rendors it unSﬂfu_for the tronsport cotegory.

{2) Thc provisions of this p%rt togother with 211 amondments
thercto -effective on the date of application for type ccrtificerte, shall
be'congidered as incorporated in the type certificoté as théugh set forth
in fUllo : : : .

{b) Except as otherwise provided by the Boord, or pursurnt to
§ 1e24 of Prort 1 of the Civil Lir Reguletions by the Ldministrator, any
chenge to the type design nay be cccomplished, ot the option of tho holder
of the type certificcte, either in accordance with the provisions incorpo=
rated by réference in the certificate pursuent to porograph (o) of this
sectlon, or in accordancce with the provisions in effeet ot the time the
application for change 1s filed,
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- (e). The hduministrator, upon approval of a chrnge to a type
design, shell designate and keep a record of the provisions of the Civil
Air Regulations with vhich complience was demonstrated.

4bo12 Anendment of part, Unless otherwise established by the Board,
an anendient of this part shall be effective with respect to airplancs for
which applications for type certificates are filed after the ¢ffcctive
date of the cnendaent, . _

Abel3 Type gertificate,

- (n) &n epplicant shall be issued a type certificate when he
denonstrates the cligibility of the airpléne by complying with the require
nents of this part in addition to the applicable requirencnts in Part 1
of the ClVll dir Regulctlons.

(b) The type certificate shall be dected to include the type
design (see § 4b.14 (b)), the opercting limitations for the airplanc (see
- § 4bs700), end eny other COPditlonS or li:dtetions orescr1ued by the Civil

" " Air Reguletions. (See also § 4b.il (a)a)

4bal4  Dotg requireds

(s) The sprlicant for ¢ type certificaté shall sukuiit to the
Administrator such descriptive data, test reports, ond cosputations cs ere
necessary to dencnstrate that the sirplane ccwnlles with the reguireiients
of this part. : ~

(b) The dbscrlptIVb data required in pcragraph (a) of this scc=-
tion shell be known os the typce design ond shoall eonsist of such drawings
and specificcticns os arc nceessery to disclose the -configuration of the
airplene and 2ll the design fectures covered in the requirenents of this
part, such informrtion on dincnsions, netericls, nnd procegses as 1 necw
essary to define the structural strength of thc cirplenc, ond such other
data as cre ncecsscry to pernit by corzparlson the deter*zinotion of the
airworthiness of subscquent’ “lrplaPCS of "thé ‘samd type. -

4bels Inspections gnd tostse Inspoctlons chd tests shall include all

those found necesscry by the Administrater %o insure thet the airplenc cone
plics with the opplicable alrworthincss roguirenents and conforms to the
followings

(a) ﬂll netoricles ond procucts ere in ﬂccord rnee with.the spcci~
 fications in the type design,

: (b) Bll parts of the airplhno aro ‘constructed in accordance with
the drowings in the type design, L :

{e¢) A1l monufocturing prodesses, construétion, and asscnbly cre
such that the design strength and safcty contenploted by the type design
will be rcealized in service,
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4belb IFlisht tesis. Aftor proof of conpliance with the structural
requircioents contained in this part, ond upon completion of all necessary
inspections and testing on the ground; ard procf of the cenformity of the
eirplnnc with the type design, cnd upen receipt fron the epplicant of a
report of flight tosts nerforned by hin, the following sholl be concducteds

(2} Such official fiight tests as the Ldministretor finds nec-
cgssary to deternine co.pliinnce with the requircrents of this parte

(b) After the conclusicn of flight tests spoeified in poragraph

(2) of this section, such sdditional £light tests os thc Administrator
finds nccessary to ascertain whether there is recsoncblc assurance that the
airplene, its conpenents, cnd cquipnent ore rcelieble and function vroperlye.
The cxtent of such odditional £1light tests shall depend updn the complexity
of thc rirplanc, the nunber and noture of new decign fectures, cnd the re-
ccrd of previous tests znd cxporience for tae particulsr ajirplenc type, its
components, and cquipnent. If procticoble, these flight tests shell be
conducted on the sene cirplene uscd in the light tests specified in pere-
graph (o) of this secticn,

4o 17 airworthincss. experincntel, ond procuction ccptificateg. (For
requirsments with regoard to these certifientes sce Fart 1 of the Civil Air
Regulations,)

4b18 4Lpproval of peterials, perts, processcs, ond opnliznecs.

{2) Materisls, ports, processcs, ond cpplicnces shall be approved
upen o basis cnd in o nanncr found nceessery by the Adrinistrotor to imple~
nent the pertincent provisicns of the Civil Air Regulaticns. The Ldninise
trator moy cdopt and publish such spucificotions ns he finds ncecssery to
acninister this regulation, cnd shell incorporote therein such portions of
the evistion industry, Federsl, and nilitary specificoticons respecting such
natericls, parts, rrocesses, ond ~mppliances o5 he finds appropriate.

NOTE: The provisicns of this poregreph cre intemdsd to allow approvel
of nctericls, parts, processes, ~ind appliances under the systen of Technical
Standord Orders, or in conjunction withfype certificaticn procedures for
an  oirploncey or by any cther form of avproval by the Ldministrotor.

() Any rmeterial, port, proccss, or aprlicnce shell be deemed to
khave not the requircerents for cpprevel whon it ncets the portinent specifi-
cctions ndopte? by the Gdndnistrator, and the menufocturer so cortifies in
a nanner presceribed by tiic 4dninistretor,

4beld9 Ehopges in troe desiene (For roquirenients with regard to
chenges in type design sece Prrt 1 of the Civil Lir Regulaticns,)

6. By rcnding the first scntence of § 4b.102 tc recd cs follows:
"Center of grovity limits sholl be cstablished as the nost forwerd pesition
pernissible and thie ricst aft pesition pernissible fer cech precticably
scporcble operoting eenditicn in cecordance with § 4b.101 (b).
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7. By cnencing § 4b.11C by desigroeting the prescent text of this sce-
ticn as parecraph {2} end by ~dding a noew poregrosh (b) to read 25 followss

4,110 Gencrol, ¥ ¥ ¥

(b) Eoch sct of perferacnce date roquired for o perticuler flight
conCiticn shell be deternined witir the powerpleont ﬂccessorlcs absorbing the
normel oricunt of power oppropricte to thet flight condition. (Sce clso
5 4b.117.)

8. By cmending the introductory stotenent of § 4b.120 (¢} tc recd os
follows: » ' .

40120 Ong-cnginc—inoporctive climbe * * * | |
(c) - Elsps_in en routo position., Tho steady rete of clinb in feet

per ninute ot any eFtitude ot which the ~irplone in expecied to oporate, at
eny weight within thc range of weights to be speeified in the airvorthiness
certificete, shall be detornined cnd shell, »t o stenderd 1‘*“taco of 5,000
feet ond at the mexdnun toke~off weight, be ot least \0006 Qﬁ—*)vso
where N is the number of enginces 1nst“llcd, vithe

94 By anending § 4be131 (b) (3) by deletipr the words “mﬂxinum Cone
tinucus® therofron end inserting in licu therecf the words Molie~-offf,

10. By rrmending § 4b plil (c) tc rCﬂu'rs follovs-”

(e) It shell be pnossible without the use of excepticnal piloting
skill to prevent loss of altitude when wing flop rotrretion fron cny posi-
tion is indtl~ted during steady, straigat, level flight at 2 speed equal to
1.1 Vg, with simulteoncous cpplicetion of net ncre then mexirmin continuous
pCWcr, m1th the londing geoer ox;encod, and with the alrplane weight equel
tc the nexdimm sc;_l@vcl 1g nclﬂg weight. (Sce clsc § 4b.322.)

1. By ”dulng subpdrﬁgr phs (5) tarough (9) to§ 4bel33 (o ) to read es
felliauss

* ¥ ¥

Vg

(2) = # %

(5) Cowl fleps in the position nernally uscd Curing take~off,

{6) Mexirunm sca level tnke—off Wflgkt, cr such lessor weight
o8 oy be noeossnry to denonstrrto Vg,

(7} The cirplrne trimred for toke-off,


http://dr.tr

- -

(8) The propeller of the inoperative engine windmilling,
except that a different position of the propeller shall be accepteble if
the specific cdesign of the propeller control nakes it more logical to
assure the diffcrent pesition.

(9) The airplane airborne ond the ground effect ncgligible.
12. By arwnding § 4b.143 to read as follows:
Aba1A43 Longitudinal. Jirecticnal, sond lateral trins
(a) The sirplenc shell naintain longitudinel, directicnal, ond
latersl trin ot o specd oquel to le4 Vgq during clinbing flight with the

critical enginc incperative, with

(1) The renaining engine(s) cperating at nexirum continuous
power,

(2} Landing goar retrocted,
(3) Wing flaps retracted,

(b) In demonstroting corplisnce with the lateral trinm roquiros
nent of parcgreph (2) of this section, the anglc of bank of the airplene
sholl not be in cxeess of 5 degroes.

13+ By anending the first scntenec of § 4b.157 (b) to read as followss
"The static letcrnl stability, as shown by the tendency te raise the low
wing in o aideslip with the aileron contrcls froe and with all landing geor
and flop pesitions end syrmetrical power conditions, shalls

1. By enending §3 4b.180, 4b.18l, ond 4b.182 to rcad cs follows:
4be180 Moter conditicns. The rost adverse water conditions in which

the scoplene hes been dencnstroted to be safc for toke-off, taxyiag, ond
nlighting shell be estoblished,

4be181 Wingd gonditicng., The following wind veloclties shiell be estab-
lisheds

{2) & leteral ccnpenent of wind velocity not less than 0.2 VS
2t and below which it has becn dencnstroted thet the scaplene is safe fof
teking off anc alighting under ¢1l water conditions in whlch the scaplonc
is 11kcly tc be operatoeds

(©) A wind veloeity ot and bolew which it has boen denunstrated
that the seaplonc is seofe in toxying in all direceticns, under ail woter
cenditions in which the scoplane is likcely to be cperatod.
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- AbelB2 Control ond stabllity cn the water.

() In tnking cff, toxying, and ali@htiﬁg,‘ﬁhc‘scaplano shell
nct cxhibit the following: » . '

(1) bny 2angorously uncentrolleble perpoising, bouncing, or
swinging tencancy,

(2) bny subncrging of auxiliary flonts or sponsons, nny
immersicn of wing tips, propeller blades, or cther ports of the sceplon
which arc not \051gnco e w1thsthnc the resulting wnter Joads; -

(3)  Adny sproy forming which would 1mp ir the pilotts wiew,
cause donege to the sesplanc, or result in ingress of an undue qu;ntlty of
water,

(p) Conplicnec with prregrzph (o) of this scetien shall be
shown undcr the following eonditicnas -

(1) 411 woter conditions froz sicoth to the rwst adverse
condition cstnblished in accordance with 3 4b.180;

(2) All wind and cross-wind velocitics, weter currents,
end assceiated woves ond ewells vhich the scoplenc is llkely to cnecuntor
in cperation on wzter;

(3) 511 spocds ot which the scaplane is 1ikely to be oPer-
gtod on the woter;

(4) Suddon foilure of the eriticel engine, océurring et
cny tine whilc the airplenc is opersted on walery '

(5) 411 sﬁapl&ne'woightsacni center of gravity positicns
within the renge of loading conditicns for whieh cortification is sought,
rulovent to-cach condition of operation, T A

(¢} In the wotcr conditions of parogreph {b) of this scetien
cnd the .corresponding wind cenditions the scaplene shell be cble to drift
fer 5 minutes with cngines inoperative, aided if nceossery by o sca anchers

15. By anending § 4be201 by adling percgraph (u) to read ag follows:

4Ab. 291 Strength ond dofornation. % # ¥

(d)} Where structursl flexibility is such that ony rote of load
rppliention 1ikely to cccur in the cperating conditicns night produce
transicnt stresscs rpprecinbly higher than these corrospoending with statie
loads, the cffects of such rote of opplicetion shell be censidered.
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16. By adding o sentenee following the first sentence of § 4b.211 (a)
tc read os follows: M"Pitehing velceities' appropricte to the corresponding
pull-~up and steady turn naneuvers sh 21l be taken into acccunte?

17. By urlend:ma § 4b 212 (c) to read as follows.

4bs2l2 Effect cf;ﬂlgg Lift cxlgc . KB *

(e} 1In designing.flcps nné Snpporting structure cn tractor type
airplencs, slipstrcen effects shell te takon inte acccunt eos sp001f1cd in
§ 4ba221, For other then tracter type airplones o hend-con gust of 25 feet
“per secend with ne olleviaticns acting olong the £light path shell be

consicdered, '

18, By anc nding the first sentence of § 4b.214 (&) by deloting the
worés M2t least® and inscrting in lieu thercof tne_wpygs fizero ond cf?,

19, By cmending § 4be215 by déleting the werd "yawingﬁ fron the
first scntence therecf,

20. By cncnding § 4b.215 (c) by deleting therefron the words "the
vertical tail loads resulting fromf,

21, By anending § 43.220 bj udﬂ:‘mg e cleuge in the first scntence
thercof fellcowing the reforence WAb.215M to recad "and the ground gust
conditicns prescribed in § 4be226,7,

22. By snonding § 4b.220 (b) end (c)ntb resd as followss:

40,220 Coptrel syrfoce londss goperple * * ¥

(b) Effcct of trin tobs. The,effcct of trin tobs on the main

¢ eentrel surface dosign conditions necd be token inte zecount cnly in cases
- where the girfoce loads are limited by pilet effort in secordance with the
provisions of persgraph (n) of this scetien, - In such ¢ascs the trinm tabs
shell be censidered te be deflected in therdircetion which wculd sssist the
piloct, and the deflecticns shell be os followss

: (1) Fer elevntor trin tabs the deflections shall be these
required to trin the eirplanc ot eny peint within the positive portion cf
the Ven dlﬂgrﬁm (Flgurc Abue), exccpt £8 liadted by the stOps.

(2) Fer "llwrun cnd Tudder tri} tabs the deflceticns shall

be theose required to trim the airpleone' in the criticol unsyrmetrical pever
and lcoding eonditions, with appropricte cllcwonee for rigging tolerconecaos,
{¢) DUpsygmetrical lcodgs, Horizontel toil surfaces and the

suppcrting struedore shell bo designed for wnsyrmetriecl locds arising fren
yewing ond slipstreon effeets in cunbinction with the proscribed £light
ecnditions.



-NOTE: - In the abscnee of nere raticnal datea, the following sssumpticns
nay be mede for airploncs which orc, cenventional. in regerd to lovation cf
propellors, wings, tcil surfoeos, ond fuselage shopeyr 100 pereent of the
noaxirun lcading frﬂr the synnctrlcﬂl flight conditions ceting on the surface
¢n ¢ne side «f the plnnc of syrwetry ond 80 percont of this loading cn the
other side. Where the Cesign is nct conventioncl (c.ge, whore the hor=
ilzental tnil surfrcees hove ayprecinble dihedrsel or are supported by the
vortical tnil surfaces), the surfaces ond supporting structurss ney be dee
gigned for conbined wverticnl and herdzontel surface loods resulting froo
‘the prescribed nenouverss -

23. By odding e now parapreph () to § 4b,220 to read as followss
4be220 Gogt;o; Sg{face londs, rencrple * ¥ ¥ |
: : (e) opds. gl _to ] _Control surfincos and supporting
hlnge brokets shall be d951gned fur 1ncrtic lcﬂqs aeting porallel to the

hinge linec."

NOTE: In licu cf & nore rational anelysis the inertis locds nny be
assuned to bu equel to Kw where

K = 24 for verticel surfrcos,
K = 12 for horizentel surfaces,
W = weight of the movable surfaccs.

24. By rmending § 4b.222 to fedd as follows:

Lbe222 Trbse The following shall aﬁpiy'to tebs ond their instello-
ticns, ) . : ,

() Triuning tobs. Trirming tobs shell be designed to withstand
loads erising fron oll likely ccombinotiéns of tob setting, prinary control
pesition, =nd airplane speed, cbianinable without execeding the flight load
conditions prescribed fer the ~irplene as o whole, when the offect of the
tob is being opposed by pilot effert loads up t¢ those specified in
§ 4b.220 (o). S , . |

- {b) Balrncing tpbse Belancing tobs shall be designed for dew
flectlcns consistunt with the princry ccntrcl surfacc’ loadlng conditions .

(c) Scrve trhs. Scerve tebs shall hc Jesigned fer all ceflactions
- cohsistent with the privary contrel surfrec locding conditicons achicvable
' within the pilot noneuvering offort {see § 4be220 (2)) with due regard to
- possible opposition fron the trinm tobs, . :

25+ By rescingding Flgure 4b=15 and inserting in lieu therccf now
Fimures 4b-15a, 4b-15b, and 4b-15c¢ anid by ariending §§ 4b.250 through
Ab.ZS? to road as fcllows- : Lo '
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WATER LOLDS

4be250 Geporsle The structurc cf hull ond fleat type seaplenes sholl
be desipned for woter loads dovelepod during tokeecff and lending with the
scoplane in any attitude likely %o ceceur in normicl coperation ot approprieste
forwerd end sinking volocitles under the nost severe see conCitions likely
te be cneountered. Unlaess 2 riere raticnal cnolysis of the water leeds is
perforned, the roquirenents of §§ 4b.251 thrcugh 4D.258 shall opply,

4bs251 Dasion woiphts ond center of grovity positions.

(=} Dosign welphts. The woter locd requircnents shall be cone
plied with at nll copsrating welphts up to the design landing weisht except
that for the tnke=cff conditlon preseribed in § 4b.255 the design take-off
weight shall be used.

(b} Center of gravi gitions. The criticcl center of gravity
pesiticns within the limits for which certification is scught shall be cone
sidercd to cbioin naxiran dosign lords for each part of the scoplane structure,

4ba252 Lppliepticn of lools,

(2) The seoplenc as a whele shell be mssuned to be subjected to
the loads ccrrespending with the load feocters speelficd in § 4b.253, oxcept
a8 cthorwise prescribed. In opplying the lends resulting fron the load fae=
tors presceribed in § 4bW253, 1t shell be pernissible to distribute the loods
cver the hull betten in crder to eveld excessive loeal sheor leods ond bend-
ing nonents at tho loeotion of weter lead applienticn, using pressures not
lcss then these preserited in § 4be256 (b).

(v) Fecr twin float scoplencs, ecch floct sholl be treated o3 on
equivelent hull on o fictiticus sesplanc hoving o weight oguel to one-holf
the weight of the twin float scoplane,.

(¢} Bxoept in the teke-off conditicn of § 4be255, the nercdynenic
1lift on the scoplenc during the iopact sholl be csswisd to be 2/3 of the
weight of the seoplanc.

4be253 Hull ond oicdn floot doad frctorse Woter renction lond fretors

sholl Te eorputed as followss
For the step lending cosct

2

By = W;
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Flared Bottom

FIGURE 4b-I5a PICTORIAL DEFINITION OF ANGLES,
DIMENSIONS , AND DIRECTIONS ON A SEAPLANE.
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For the nou and stern landing cases:

e q___?m,;ajﬁ. —

I 'x_\‘_lu—r -

5 tanQ,jfsz (l+rx2)273 3
whors?

Do = water reaction load factor (watcr reaction divided by the
seaplanc wcight);

Uy = empirical scaplanc operations factor cqual to C.209,
cxecpt that this factor shall not be loss than that necessary te obtain
the minimum value of step load factor of 2.33;

Vs, = scaplane stalling speed (mph) with landing flaps extended
in the oppronriate posiiion and with ne slipstrocam effect;

= angle of doad rise at the longitudinal statinn at which
the load factor is boing detcrmined (sce Figure Lb-15a);

W = seaplanc design landing weight in poundss

‘K7 = ompirical hull station weighing factoer. (See Figure
lib~15b.) For a twin float scaplanc, in rccognition of the effect of
floxinility of thoe ottachmont of the floats to the scaplanc; it shall be
acceptable to reduce the factor Ki at the bow and stern to €.8 of the
value shom in Figurc 4b~15b., This rcduction shall net apply to the
float design but only to the design of the carry~through and seaplanc
structurc;

ry = ratio of distance, measured parallel to hull reference
axis, from the conter of gravity of the scaplance to the hull longitudinal
station at which the load factor is being computed to the radius of
gyraticn in pitch of the senplone, the hull reference axis being a
straight linc, in the plane of symmetry, tangentiol to the keel ot the
main step,

Lbe25L  Eull and main flcat ilandine conditions.

{a) Symrctrical step landing. The limit water reaction lead
factor shall be in accordancs vith § Lb.253. The resultant water load
shadl be applied at the kocl through the center of gravity perpendicu-—
larly to the keel line,

(b) Symmotricsl bow landing, The limit wator reaction load
factor shall be in accordance with § Lb«.253. The resultant wiater load
shall bo applied at the keol 1/5 of the longitudinal distance from the
bov to the step, and shall be dirccted perpendisularly to the keel linc,
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K, ( Vertical Loads ) K, ( Bottom Pressures )

FIGURE 4b-15b HULL STATION WEIGHING FACTOR
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() Symmetrical stern landing, The limit water reaction load
factor shall be in sccordance with §-1b.253. The resultant woter load
shall be applicd at the kcel at a point 85 percent of the lengitudinal
distance from the stop to the stern pesit, and shall be dirccted perpen—
dicularly to the kecl linc,

{d) Unsymmetrical landing — Iull type and single float
scaplanes. Unsyrmebrical step, bow, and stern landing conditions shall
be investignted, The leoading for each condition shnll consist of an upw
ward component and a side component oqual, respectively, to 0,75 and
0.25 tan 3 times the resultant load in the corresponding symmctrlcal
landing condition. (Sec paragraphs (a), (b), and (c) of this scction.)
The point of apnlication and direction of the upward component of the
load shall be the samc as that in the symmetrical condition, and the
point of application of the side component shall bc at the same longitu=
dinal station as the upward component but directed immard perpendicularly
to the planc of symmetry 2t a point midway between the keel and chine
lincs.

(e) Unsymmctrical landing =~ twin float scaplancs. The unsym—
metrical loading shall consist of an upward load at the step of:cach
flont of 0,75 and a side load of 0,25 tan 2 at one float times the step
landing load obtained in accordsnce with § Lb,253, The side load shall
be dirccted inboard perpendicularly te the plane of symmetry midway be-
tween the kecl and chine lines of the flont at the same longitudinal
station as the upward load. '

bb,255 Hull and main float tako-off condition., The provisions of
this scetion shall apply to the design of the wing and its atitachment
to the hull or main floot.  The acrodynamic wing lift shall be assumed
to bo zero, A dowiiard incrt1" load shall be wpplled and shall corre=—
- spond with th¢ folleowing load factor:
2
C

o, g0V
TR

wheras
n ¥ inertia load factor;
Cro ¥ cmplricol seaplanc operations factor equal to 0.0033

= gcaplanc stalling specd (mph) at the design take=off
walght with,th% flaps cxtended in the appropriate take=off position;

Ka = angle of dead risc at the main step (degrees);

W = scaplanc design tako—off vicight in pounds.
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Lbe256 Hull and main float bottom pressurcs., The provisions of
this scction shall apply to the.dosign of the hull and main floot strue—
turc, including frames and bulithesds, ‘stringers, and bottom plating. In
the absence of more rational amta, tho pressures and distributions shall
be as follous:

(a) Local pressurcs. The following pressure distributions
are applicable for the design of the- ‘bottom plating.and stringers and
their attachments to the supporting structurs, - The area over which these
pressures arc applied sholl be such as to simulate pressures decurring
during high locxlized ‘impacts Qn_the il or float, and need not extend
over an arca which would induce critical stresses in the frames or in the
overall structure. I : ‘

(L)Y Unflared bottom. The pressure at the keel (psi) shall
be computed as follows: '

Ky Vsl
P, =0, -i—an—s‘é:- :
wherey :
B = pressure at the kecl;
Gp = L0065
' Ko = hull station weighlng factor (sce Figure hb—le)

. Vgy * seaplane stdlling speed (mph) at the design take=
off woight with f}apslaxtended in the appropriate take-off position;

/%c = angle of dcad rise at keel (see Figurc Lb=152).

The pressure nd the chine shall be 0.75 Pp, and tho proessures bhoetween the
keel and chine sh~ll voary linearlys: (SoogFigurc lip=15¢,)

(2) Flarced bottoms The pressure distribution for a
flared bottom shall be that Tor i unflarced bottom prescribed in subpara-—
groph (1) of this paragraph, oxcept that the pressurc at the -ching shall
be computed as follows:

b wG K2 Vsl i
ch 73 tanES !
wheres
Py T pressurc at the chines )

O3+ = 00125



SYMMETRICAL

FLARED UNSYMMETRICAL

Local Pressure Distributed Pressure

» FIGURE 4b-~15¢c TRANSVERSE PRESSURE DISTRIBUTION.S.
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Ko = hull staticn veoighing factor (see Figure Lb-15h);

Vgq = scarlane stalling specd (mph) 2t the design takeow=
off weight with flaps cxtended in the appronriate balre—~off positiong

Fs = anglc of doad risc at appropriato station.

The pressure at the beginning of thoe flare shall be the samc as for an
unflarcd bottom, and the pressurc tetween the chine and the beginning of
the flare shall vary linearly, (Sce Figure hb~15c.)

{b) Distributed preossurcs. The following distributed pres-—
surcs arc 2pplicsble for the design of the fromes, keel, and chine siruc-
tare, Those pressurcs shall be uwndform and shall be applied simultong-
ously over the cntirc hull or moin float bottom. The loads so obtained
shall be carried into the sidcowall siructure of the hull proper, but
need not be tronsuitied in a fore and aft dircecetion as shear and bonding
londs,

(1) Symretrical. The symme*rical pressuces shall be
comnuted as follows:
2
AN

tan
wheres FB
P = pressure;
G = «978Cy (for Cq sce § Lbe253);
K, = hull station weighing factor (sce Figure Lb-15b);

Vg, = scaplanc stalling specd (mph) with landing flaps
cxbtonded in the approprlwte position and with no slipstream cffects

%3 = mngle of dend risc at aporopriate stotion.

(2) Unsyrmctricaol, The unsymmetrical pressurc distribu-
tion shall consist of the pressurcs prescribed in subparsgraph (1) of
this paragraph en one side of the hull or main float center line and ong—
half of that pressure on the other side of the hull or main fleat center
linc. (Sce Figure Lb-=iSc.)

Lb.257 Awtiliary fleat londs, Auxiliary floats, thoir attachments,
and supporting structurc snnll te designed for the following conditions,
In the cases specificd in paragraphs (a), (b), (¢), and (d) of this scction
it shall be accentrble te distribute the prescribed wabter loads over the
float bvottom to aveid cxeosaive local loads,; using bottom pressures not
less than thosc prescribed in paragraph (£) of tnis scetion,
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(a) Step londine., The resultant water load shnll be applicd
in the plane of symmotry of the float it a point threc-fourths of the
distance from the bow to the step ~nd shall be perpendicular to the keel.
The resultont limit lond shall be computed as follows, excent that the
value of L nced not excced three times the weight of the disploced water
when the floot is completzly submerecd:

- CSVS we/3 '
- z/jﬁg (1+_ 2/3 ?
whore:
L = 1imit lond;
Cg = .00h;

Vs, = scaplaje stalling specd (mph) with landing flaps
cxtended in the appropriate positicn and with no slipstrcam cffcet;

W = seaplanc design landing weight in pounds;

angle of dead rise at a station 3/l of the distanco
from the bov to the step, but need not be less thnn 15 degroes;

r. = ratic of the laternl distonce between the conter of
gravity and theyﬁlane of symmotry of the fleoat to the radius of gyration
in roll.

(b) Bow loading. The resultant limit load shall be 2pplicd
in the plans of symmotry of the float at a point onc-=fourth of the
distoance from the bow to the stop ond shall be perpendicul-r to the
tangent to the keol linc at that point. The magnitude of the resultant
load shall be that speeified in parasraph {a) of this scction.

"(¢) Unsymmetrical step loading. The rosultant water load
shnll consist of o component squal to 0,75 timgs the lead specificd in
parograph {a) of this scction and o side component cqual to 0,25 tan
times the lond spocified in paragraph (1) of this scection. The side’ load
shall be spplicd perpendicularly te the plone of symmetry of the float at
a point midwoy betweon the keel =ond the chine,

(d) Unsymmetricnl bow loading. The resultant water load shall
consist of a component cqual to O, 75 times the load specificd 4in pora-
graph {(b) of this section and a side component equal to 0.25 tan times
thc load speeificd in paragraph (b) of this scetion., The side .load shall

¢ applicd nervendicularly te the plane of symmetry ot o point midway
betwecn the kool nd the chinc.
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(e} Immersed float condition. . The resultant load shall be
applicd at the controid of the oross scction of the fleoat at a point
one~third of thc distaonce from the bow to the stcp. The ‘1imit load .
componcnts shall be as follows:

vertical = fgV

aft = Cxé;v2/3(gvso)2
side = cy-g.vz/ 3 kv, )

whore s
P = mass density of water;
V = volumc of float;
- Cx ® coefficicnt of drag force, cqual to 0,10;
Cy = coofficicnt of side fbrce, eéual to 0,08;

XK = 0,8, cxcept that lower values shall be accopt—
able if it is shown that the floats are incapable of submerging at a
speed of 0.8 Vs, in normal operations;

Vs, = scaplanc stxlling speed {mph) with landing flaps
extendod in the 1Uproprlato vosition and with no slipstream cffect.

(f) Float bottom oressurcs. The float bottom prossurces shall
be established in accordance with ¥ L4b.256 (a) and (b)., The angle of
dead risc to be -used in determining the float bottom pressurcs shall be
as defined in paragraph {a) of this Suctlon-

26. By ~mending § hb.260 (a) (2) to read as followss

Lb,260  Goneral.

(a) (2> FOfﬁ";ardtuo.-oounonto-o'9.0g

27. By smending § Lbl306 (d) to read as follows:

0,306 Matcrinl strongth properties and design volucs. % % %

{d} The strongth, detail design, and fabrication of the
strueturce shnll be such as {0 minimize the prob~bility of disastrous
f“tlguu failurc.

NO"H: P01nts of struss concentration re one of the main sourceés
of fatigue failurec,
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28. By rescinding §§ hb.308 and Lbe309 and adding a new § Lbe308
to read as follows:

L4.308 Flutter, delformntion, and vibraticn. Compliance with the
following provisions shall be shovm by such caleulations, resonance
testsy; or othcr tests as arc found nccessary by the Administrator,

(a) Flubtcr prevention. The airplonc shall be designed to
be frec from-flutter of wing and toil units, ineluding 211 control and
trim surfoces, and from diverzence (i.c., unstable structural distortion
duc to acrodynomic loading), a2t 21l spoeds up to 1,2 Vpe A smaller
margin above Vp shall be accepiable if the characteristics of the air-
plane (including the cffcets of compressibi 1ity) render a spoed of
1.2 Vp unlikely to be achicved, and if it is shown that a proper margin
of damping cxists at speed Vp. In the sbsence of more accurate dnta,

he terminal velocity in a dive of 30 degrecs to the horizontal shall be
accopbable o5 bho moxdmum specd likely to be achicved. IFf concentratod
balance weights are usced on control surfaccs, their effectivencss and
strength, including supporting structurc, shall be subsbantiatod,

(b) Loss of control due to structural deformatiocn. The air-
plane shall be designed o be free from control reversal and from unduc
loss of longitudinal, latceral, and dircctional stability and control as
a result of structurnl deformation, including thot of the control surface
covering, at all spoeds up to the spced prescribed in paragraph (a) of
this scetion for flutter provention.

{(¢) Vibration and buffoting. The airplane shall be designed
to withstand all vibration and buffcting which might cecur in any likely
cperating conditions,

29. By amending § Lb.32L by adding a2 now scntenece to paragraph (b)
to read as follows: "For airplancs with flaps which are not subjectad
to slipstrerm conditions, the structurc shall be designed for the loads
imposed when the wing £flaps on one side arc carrying the most severc load
occurring in the proscribed symmeotrical conditions nnd thoss on the other
side arc carrying not morc than 80 percent of that load,"

30, By amending § hbe326 to rcad as follows:

hte326 Control svstem locks, Provisien shall be made to prevent
damage to the control surfaccs (including tabs) and the control system
which might resuit from guste striking the airplrue while it is on the
ground or water {scc also § Lb.226), If o device provided for this
purposc, vhen engaged, provents normal operatien of the contreol surfucos
by the pilot, it shall comply with tie following provisions.

(2) Tho doviece sholl cither automatically discngase whon the
N ngag
pilot operates the primary flight controls in o normnl manncr, or it
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shiell 1irit the operaticn cf the airplane in such a mammer thet the pilot
receives wmistakable werning at the stert of take~off.

(v) Means shell be provided to precluce the possiblility of the
device Leconing inadvertently engaged in flight.

31. By anending § 4b.329 (o) (5) to read as follows:

40329 Contrcl systen detodils: venernl. ¥ % #

(a) ﬂable systens, % ¥ %

(5) All pulleys and sprockets shall be provided with
closely fittec guards to prevent the cebles and chains being displaced
or foult.ﬁa . . )

32. By amending § 4b.334 by adding a new subparagraph (3) to para-
graph (a) thereof to read as followst

4Abe332 Retraseling mechanispe
(o) General. * %%

, (3) Lending gear doors, t&elr cperating mechonign, ond their
supporting structure sholl be designed for the conditions of air speed and
load factor presoribud in subporaprophs (1) end (2) of this peragroph, ond
in adéition they sh2ll be designed for the yawing maneuvers prescribed for
the airplanc,

:33. By avending § 4b.335 to reod os folloﬁa:

4t.335 MWheels, Maoin wheels ond nose wheels shall be of an approved
typce The following provisions shall apply.

(a) The neoxirum stetic load rating of each nein wheel and nose
wheel shell not be less than the corresponding stotic ground rerction under
the design take-off weight of thoe adrplene and the criticcl center of
gravity position,

(t) The nexirmum linit loed rating of each rein wheel and nose
vheel sholl not be less than the naximun radiol lindt loed detornined in
necordence with tho sppliccble pround lond roguirenents of this part (sec

§§ 44230 thrcugh 4%.236),

(e) Tho neximun kinctie energy eapocity reting of each mein
whuol—“raka ssscrbly shall not be less than the kinetic cnorgy obsorption
requircnent determined os follows:

KE = -0334IVs?2
N
where,
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KE = kinctie cnergy per wheel (£, 1bks.);

W = design lending woi“ht (1ts.);

Vso = pover-off stelling spoed of the sirplanc {(mph) at sea
level at the design landing weizht ond in the landing configurctions

N = nunter of noin vheelse ,

NOTE: The expressicon for klnctlc encrgy assunes an-equel distribution
of Proking between nein wheelss In ensces of uncquel distributicon the ox-
presgion requires oppropriete nodificntion,

(¢) The ninirun sts1ling speed rating of cach 1ein whecl-
breko assombly, 1eCe, the initiel speed uscd in the dynononcter tests,
shall not e greater thon the Vg, used in the determdneticn of kinctic
cner;y in sceordence with perrproph (e) of this scetion,

NOTE: The proevision of this parapreph is bosed upen the assurption
that the tosting procedures for wheel-broke assontlios involve o J;,ec:i.fiod
rate cf decelersrtion, end, therefore, for the sane cncunt of kinetie
cnergy the roate f onergy ebhscrption (the pover absorbing otility of the
kreke) warics inversely with the initiel speed,

34e By cnending § 4b.336 {a) {2) tc reod as followst
404336 Tircg.

(a) #* & ¥

(2) Lead en ecch naoin wheol tirc equal to the cerresponding
stotic ground reaction ot the critical center of grovity ncsition.

35. By anonding § 4b.336 (o) (3) ty inserting the words Most criticzl®
preeocing the woerds Weentor of grovity®,.

36. By aronding § 4b.337 (a) (1) to rend os follows:
409337 Brolos,
(2) General.

(1) The airplenc shell te cquipped with trokes of an
approved types The brzke rotlnﬂs sihall be in aecordance with § 404335 ()
end

37. By coending the sceond scntunce of § 40,338 t¢ readtr "The naxi-
mn Lirdt lond reoting of caeh ski sholl not be less than the nexirmn lindt
load deternmincd in aceordanece with the applieatle ground lood requircononts
cf this perte. (Sec §§ 404230 threugh 4b .236 )

38, By caending § 40.341 t6 read as follows:

Lbe341 Scopleone rain floatse. Scoplenc nain fleots shell be of an
epproved type ond shall conply with the provisions of § 4b.250. In addi-
tion, the £dlowing shell opplye.
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(2) Buovancve EB-ch scaplone ninin float shall have o buoyancy of
80 percent in cxcess of that ruquired to support the naxdmn wcight of the
seapl.ne in fresh water.

" (b) Corpartrentotion. Each seaplane rmain float shall contain not
less than 5 watertight conphrtnants. The cenpartrents shall hove approxi-
natoly cqual veolunius, : :

39, By anending the title and paragreph (a) of § 4b.342 to read as
fcllicwas

422342 Bopt hulls.

(a) The hulls of boat scaplones and anphibicns shell be divided
into wotertight conpertrents so that, with any two adjacont conpartments
flooded, the buoyuncy cf the hull and swdliery floats (ond whoel tircs, if
used) vwill provide a sufficient rmargin of p031t1ve Stﬂbllitj to rinirize
capaiZLnn in rcugh fresh water. . \

0. By nnonding the title of § 4b.352 tec reads ¥indshield o
eI+ 18 :

4l. By odding a ncw parasreph (¢} to § 41..352 to road as follows:

4be352 Wincdshicld and windows., * * *

(¢) The Cesingn of windshiclds ond windous in pressurizod air-
planes shall be chbQ on fectors poeuliar to high altitude operation. {See .
plsc § 4b4373.)

' NOTE: Frctors peculinr to hish altituce operdtion as they nay affcct
the Cesign of w1ndSnlcl s ond windows includc the cffccts of continuous
end eyelie pressurizoticn locdings, tho inhcrent cheractoristies of the-
notericl uscsd, the offccts of to porsturcs end teryorcture differentials,
ctcs

42, By cdding a new paresraph (g) to § 4b.353 to rend as followss

4De353 Lontrcls. ¥ ® #

(2) Vhere the work lond on the flight crew is such as to roquire
a flight enpincer (sce § 4bl.720), o £iisht oenginecr stotion sholl Lo pro=
videds Thc stavion shall be sc loeated and crrenped thot the £light erow
nenbers crn 1'”‘u¢n their functicns officient]ly and wit: out intcrfor1n~
with cach atii.c, : :

43. Py owemQin
follows: PRty o mortiy
eoncerning sodoty bolusy B

2fding o sccond scntenec to read s
rn approved type {soc alse § 4be643
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4 By onending § 4L.358 (e) to read as follows:

40358 Scots, rerths. ond sofcty bolts, ¥ # %

(c) Sironcthe All scots and berths ond their supporting struce
ture shell be designed for cccupent weinht of 170 pounds with due account
tcken of the naxirun lood foctors, incrtia forces, ond recactions between
occupent, scet, and safety belt or harncss corresponding with 21l relcovant
flight end ground load econditions, including the cmerpency landing condie
tions proseribed in § 4b.260. In addition, the following shall apply.

(1) Pilot scats shell be designed for the rcactions ro—
sulting fron the epplication of pilot forces to the flight contrels as
prescribted in § 4be224,

(2) In dcternining the strongth of the scat or berth
attochnents te the structurc, and the safety belt or shoulder harncss
attochnents to the scet, bterth; or structure, the incertia forecs speeificd
in § 400260 (o} sholl be multiplicd by a facher of 1e3%

45s By cmending § 4be359 () to read as folleost

£b.359 Corge ond beosmase comperinents, ¥ ¥ o#

(e} Previsions shall he medc to protcet tho passenpers end crew
from injury by the ccntonts of any corpertnent; faking into cceount the
cnerpeney lending eonditions of § 4La260.

46. By cnending § 45.371 by roscinding £ll of the scetion excepting
paragraph (b) thereof, by redesizneting peregroph {(b) as percgreph (d), and
by adding now peragraphs (o) through (e) to road as followas

Lbe371 Ventiletione.

(2} 411 crev compartients sholl be ventilated by previding o
gufficicnt macuns of frosh air to encble the ercew nenbters to porforn their
dutics without unduc disconfert or fotipuc,

NOTE: A frosh air supply of cpproxinetely 10 cuble feot per ninutc
is considercd o ninimun for coech ercow nmenbez. :

() Ventilotine cir in crew and possonper ecnpartrnents shall be
frec cf hornful or hrzrrdous concenitrrtions of gescs or vapors,

NOTE:  Cerbton nonoxidc concentrations in cxeess of ono part in 20,000
perts of oir cre consideored hazordous. Corbon dioxide in execss of 3 por-
cont by volune (sen level eguivelunt) is considered hozardous in the case
cf erow nenbors. Hirsher concentreotions of carbon dioxdide noy not nee—
cggarily be hrzordeus in crov coupertnents if oppropricte proteetive breoth-
ing cquipnent is available.
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(¢} Prevision shell be node to insurc the conditions nroseribed
in peragraph () of this scetion in the cvent of recsonably prototle
failures or nolfunctionin; of the vcntllnting, heating, pressuriz ticn,
or other systens and equipncent.

NOTE: Exaples of ceceptable provisions include secendery isclation,
intepral grotcctlvo cevices, and crovw worning and shutoff for equipnent
the nalfuneticning of which could intreduce hernful cor hozerdous quantities
' of sroko LT poscs, :

47. By ancnding § 4b.372 to read as follows:

4b»372 Hepting systens. Conbustion hesters shell be of an appfdfcd
type and shall ecnply with the firc protection requirements of § 44,386,
Engine oxhaust heaters shall comply with the provisicns of § 4b.467 (c¢) and

(@)

48. By anending the refereance ot the end of § 4Ba373 %o Lbad ng
follows: M"(Sce clso §§ 40.216 (c) =nd 4b.352.) 1 -

49. By anending § 4Ab374 to recd ss follows:

Lb.374 Eggssurc‘gﬁnjly, (8ce § 4b.477 (&).)

50. By amending the heading WFIRE PREVENTION? ond § 40,380 to road
as follcues |

FIRE PROTECTION

404380 _Qggg;glc Sorplisnce shell be shown with the firc protection
reguirenents of §§ 4L.381 throush 404386, (Scc olso 3§ 4be480 through
Abed89,Y In ~ddition, the followins shrll rpplys

(¢) Hznd fire extincuisherse Hend firc coxtincuishers shell be
of en rpproved types  The types ond quentities of extinguishing agonts
shelll be appropricte for the types of fires likely to occur in the comparte-
nents where the extinguishers are intenled for use. Ixtinguishers intended
for use in persomncl conprrtnents shell be such as to rdnindze the hozard
of toxdc ges concentretions,

. (t) Built-in firc cxtinmuisherse Where o bullt—in fire oxtine
guishing system is rogquived, its crpocity in relotica to the corpertnent
volune cnéd ventiletion rote shell be sufficient to cumbot any fire likely
to oceur in the eenpertnent. ALl btuilt-in firce extinpuishing systens
shall bte s¢ installed that eny extinguisher cgent 1likcly to enter personncl
“eorpertnients will nct bo hezerdous to tho occuponts ond thot discharpo of
the cxtinguishor cennot result in structurcd demajcs (See also § 4b.371.)




- (e) Ergroctive brepthing coudmrents I the cirplonc contzins
Class A or B corp. ccrporthents (seu § Al 383), protoctive breathing oquipe
nent sholl te instelled for the wsc f “p)rupri‘tc erev rwnbors. (Sce

§ 4t.651 (h).)

5le By anendins § 4b.381 by ~ﬂ€inr nararraph (6) end (£) teo read as
follows:

'y@ﬁl &khlhmmdmﬁ. L

(¢) At leost one hend fire oxtinpuisher shall te provided for
use by the flight crow, .

(£} In cdciticn to the requirenents of parasreph (o) of this
_ scetion ot loast the following numbor of hond fire extinguishers cone
venicntly locnted for use in passcnger conpertents shall be provided
nedording te the passenger copacity ¢f the nirplancs

Passensor eapocity  Mindrun nunber of fire extinpuighers

& cr lcss 0
7 tarough 30 1
31 threuch 60 2
61 cr nore '3

. 52i. By rmencing § 4%.383 (o) by chonginr* the titlec theroct to read
"Closs £," and by cdoleting from the first sentonce the words "in the At
cotegery® ond inserting in lieu thcrcof the words Yas ﬂ“

53. By nmending § 40,383 (L) ty ch"nflng the titlc thereof to reand
¥Clcss Bo" ond by daleting fren the first sentence the words "in the !Bf
cotencry® ond inserting in lieu thereof the werds "as BY,

54. By o ’tﬂClﬂg § AL.BSB (b) {4) by ¢ clctinﬂ the clﬂusc Boxce t thot
ﬂ@ diticnel serviceo lindng of fleone~-rusistent natvrlel shell Lc ecceztﬂble.“

) 55. By cnencing § 4%.383 (e) by changing tho title thereof to rond
MCinsg Cu" ond by deleting fron the first sentenee tho words Min the 16!
cetcgory? end inscrting in licu thereof the werds tns CM,

56. By smending § 406383 (c) (4) by <cleting the cleusce Mexeept thet
aditicnrl serviee lining of flane-resistant notériel shell e acceptalblet

57. By odding o new peragrepi: {0} to § 4b.38q tc roend as followst
492383 Crrro corwertnent elessificoticon, # # ¥
(<) Gloes De Corgo ond bopoege corpartnents shall be classi-
ficd 28 D if thoy are sc desipned and ccnstructed thet a fire cccurring

therein will tc coampletely confined without endenpering the safety of the
cirplene or the occupents. Conplianee shall be shown with the following.
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(1) -Ecch cuiportuzent sholl bo oquipped with on approved
type snoke detecter or fire .ctoctgr cther then heat detector te give
warning ot the pilet cr flisht onpincer station.

(2) DMoans shnrll te srevided to oxelude hezord us quantities
of sncke, flancs,; <r cther nexicous poses fron entering into any ecrpartnent
cecupicd by the crow or passen;ers.

(3) Voentileticn ond drofts sholl be contrelled within each
cc*pwrtlunt so thet any fire likely to cecur in the curportinent will nct
pregress boyond sofe Tindts, :

NOTE: Fcr conpertoents having o velune not in excess of 500 cus fte
~an airflow cf not norc than 1,500 cus £te por hour is ccnsidered cceeptatlc,
For lerger conpartnents lesser airflow nay be applicables

(4) The ecrpartnient shell to cempletely lined with firee
resistant noteriele

(5) Ccnsidératicn shall te given tc the effcet cf heat
within tho compartient cn adjocent criticel parts of the airplanc.

58, By omending § 4b.384 (a) by celeting therefron the words Yeotew
gery 10" and inserting in lieu thereof the words feless CY,

59, By cdding new §3 4L.385 ond 44,386 t¢ recd cs follows:

rnbkle £Iuid fire proeteeticns In oreas of thoe cirplan
wherce flr Lnkblu fimids cr vepers nipht be likerated by leckose cr feilure
in fluid systans, Jdesign precouticns shall te nnde to sefepunrd npeinst the
cdgnition cf such fluids cr vopers duc to the operotion of other equipnent,
¢r o centrel any fire resulting fron such igniticn,

44386

(n) Ccnbusticn hootor firo gbncs. Tﬁe fellowins shrll be cone
sidered os combusticn hester fire zones and sheall be pretoctcd spoinst fire
in Dcccrdancc with oppliceble provisicns of §§ 4LW480 thrcugh 4b.490.

(l) Repicn surrcunding the hCﬂtOr, if such region con—
~tains ony flemneble fluid systen eormponcents othoer theon the heetor fuel
systen which nicht be danaced Ty hc(tcr nalfuncticning cr which, in casc
of leckare or feilurc, nizht permit flommoble fluids cr vao pors to rooch
tho heﬂtcrs.

(2) Regicn surrcunding the herter, if the henter fucl
systen incorperetes fittine '8 the leakasc of which would permit fucl or
vopers to enter this reqicon, :
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(3) That portion of the ventllating air passage which
surrounds the combustion chamber.

(b} Ventilating air ductsS.

(1) Ventilating air ducts which pass through fire zones
shall be of fireproof construction.

(2) Unless isclation is provided by the use of fire-
proof valves or obther equivalently effective means, the ventilating air
duct downstream of the heater shall be .of fireproof construction for a
sufficient distance to assure that any fire orlglnatlng from within the
heater can be contained within the duct,

(3) Portions of ventilating ducts passing through
regions in the airplane where flammable fluid systems are located shall
be so constructed or isolated from such.systems that failure or malfunce
tioning of the flammable fluid system components cannot introduce
flammable fluids or wvapors inte the ventilating airstream,

{(¢) Combustion air ducts,

(1) Combustion air ducts shall be of fireproof construc-
tion for a distance sufficient to prevent damage from baakflring or
reverse flame propagation,

(2} Combustion air ducts shall not communicate with the
ventilating airstream unless it is demonstrated that flames from back=-
fires or reverse burning cannot enter the ventilating airsiream under
any conditions of growmd or £light operation in¢luding conditions of
reverse flow or malfuncticning of the heater or its associated componants,

(3) Combustion air ducts shall not restrict prdmpt relief
of backfires which can cause heater failure due to pressures generated
within the heater,

(@) Heater controls = general, FProvisicn shall be made to
prevent hazardous accumulations of water or ice on or within any heater
control components, contrcol system tubing, or safety controls.

(e) Heater safety controls.

(1) In addition to the components provided for normai
contimicus control of air temperature, air flow, and fugl flow,means inéepend-
ont of sueh ccmponents shall be provided with rcespeet to cach heater to 'shub
of f autematieally that heaterts igniticn end fuel supply at a point remote
from the heater when thc heat exchanger temperature or ventilating air
temperature exesed safe limits or when c¢ither the eombustion air flew or
the ventilating air flow becomes inadequate for safe operation. The
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means provided for this ﬁurbose for any individual heater shall be inde~
pendent of all components serving other heaters the heat output of which
is essential to the safe operation of the airplane.

(2) Varning means shall be provided to indicate to the
crew when a heater, the heat output of which is essential to the safe
operation of the airplane, has been shut off by the operation of the
automatic means prescribed in subparagraph (1) of this peragraph.

(f) Air _intakes. Combustion and ventilating air intakes shall
be 3o located that no flammable fluids or vapors can enter the heater
system under any conditions of ground or flight operation either during
normal operation or as a result of malfunctioning, failure, or improper
operation of other airplane components. ‘

() Heater e;hggﬁg; Heater exhaust systems shall comply with
the provisions of 4§ 4bet67. (a) and (b) In addition, the following shall

apply e

(l) Exhaust shrouds shall be sealed so that flammable
fluids and hazardous quantities of vapors cannot reach the exhaust systems
through joints. ,

(2) Exhaust systems shall not restrict the prompt relief
of backfires which can cause heater failure due to pressures generated
within the heater.

(h). :Hegtgg fuel systems. Heater fuel systems shall comply with
all portions of the powerplant fuel system requirements which affect safe

_heater operations, In addition, heater fuel systom components within the
ventilating airstream shall be proteeted by shrouds so thet leakage from
such camponents cannot enter the ventilating airstream.

(i) Drgirse Means shall be provided for safe drainage of fuel
accumulotions which might ocewr within the combustion chamber or the heot
exchanger. FPortions of such drains which operate at high temperatures
shall be protected in the scme monner as heater exhousts {see paragraph
(g) of this scction). Drains shcll be protected ngainst hazardous ice
accumiletions in flight end during ground operction,

60, By emending the title of Subpart E by deleting the words
"(RECIPROGATIUG ENGINES)™ therefrom,

61, By amending tho heading "GENERAL" immediately precedlng 41400
to read WINSTALLATIONY, .

. 62, By cmending the title of § 4b.400 to read "Gepersl." and by
considering the present tuxt of poragroph (a) a2s the initinl text of this
section,
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63. By adding a now § Lbei00 (a) to read as followss

Eb 00  Goneral, # % %

{a} Scope. HReciprocating cngine imstallations shall comply
with the provisicns of this subpart. Turbine cngine installations shall
comply with such of the vprovisions of this subpart as are feund applicable
to the specific type of installaticons, : -

6li. By amending § Lb.L0O (b) by adding » title to read "Funptioning.!

65. By amending § Lb,L00 (c) by adding a titlc to read "Accessim=
bility."

66. By amending § Lb.l400 (d) by adding a title to resd "Electrical
bonding,"

67, By.amending § LbLOL (b) to read as follows:

Ub,h0l Engines, % % %

{b) Enginc isolatiocn, The powsrplants shall be arranged and
isolated each from the other to permit operation in at lecast one config-
uration in a manncr such that the failure or malfunctioning of any
engine, or of any system of the airplane the failure of which can affect
an engine, will not prcvent the continued safe operaticn of the remaining
engine(s) or require immediate action by a crew member for contimued safe
operation,

68. By inscrbting a new scmtence at the ond of § Lb.h0l (¢) following
the word "eccnstruction" to read as follows: "If hydraulic propeller
feathering systoms arc used for this parposc, the feathering lincs shall
be fire-resistont under the operating conditions which may be cxpected to
cxist when feathering is being accomplished,!

69. By amending § Ub.h06 (a) to rend as follows:

b LO6 Propeller de-dcing provisions.

{a) Airplones intended for cperation under atmospheric condi-
tions condueclve to the formation of ice on propellers or on accessorics
where lec accumulation would Jjeopardize ongince performance shall be pro-
vided with means for the provention or removal of hazardous ice accumu-~
loticns.

70, By amending § Lblll to read as fellows:

Ibehdl Fuel system independence. The design of the fuel system
ghall comply vith the requircments of 3 Lboh0l (b). Unless other
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provisions arc made in complinnce with thls reguirement, the fucl system
shall “¢ arranged to »ermit the supply of fucl to cach cngine through a

systen indepondent of ony porticn of a system supplying fuel to any
other enginc. )

7l. By cmending § Lblhi2é (2) (3) to road as follows:

Ih126 Fuel tank vents and carburctor vapor vents,

() % % %

(3) The vent shall be of sufficient sizc to prevent the
oxistones of execssive differences of pressurce betweon the intericr ond
cxtorior of the tank during normal flight operation, during maximum ratc
of descent, and, if applicnble, during refucling and defucling.

72, By adding a now § Lb.Li28 to read as follows:

Lb u28 Under=wing fucling provisions., Under-wing fuel tork connec—
tions shall be provided witl: msans to prevent the esecapc of hazardous
quantitics of fucl from the tank in the event of malfunctioning of the
fuel entry volve wihile the cover plate is removed. In additicn to the
normal mcans provided in the sirplone for limiting the tank content, a
means shnll be installed to prevent damnge to the tnnk in case of failure
of the normal moans.

73. Bv amending § Lb.L30 to read o5 followss

b 30 Fuel pumps,

(2) Main pumps.

(1) If the cngine fucl supply is mrintained by means of
pumps, cne fucl pump for cnch engine shall be engine—driven,

(2) Tuel pumws sholl meot the pertinent flow requirements

of § Lb.Li3.

(3) 411 positivc displacement fuel pumps shall incorporatc
an integral byepass, unless provision is made for 2 continuous supply of
fuel to 211 engincs in case of failurc of any one pumpe. Engine fuel in-
jection pumps which are approved as an integr-l part of the cngine nced
not incorporate a by-pass,

(4) Tf the emergency fucl pumps are all depandent upon
the same source of motive power, the main fucl pumps shzll be capsbhlo of
providing sufficicnt fucl flow and pressurc te maintain level flight ot
moximum weight and normal cruising power at an altitude of 6,000 fcet with
110° F, fuel without the naid of ony emergency fucl pump,
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(b} - Bmerpcney pumps .

(1) Emcrgoncy fuel pumps shall be provided to permit
supplying =211 engincs with fusl in case of f£ailurc of any onc main fucl
mimp, oxcept in the case of installations in which the only fuel rump
used in the system is nn cngine fuel injection pump which is approved as
an integral port of the engine,

(2) Emcrgency fuel pumps shall be available for immedinte
use in e¢ase of failurc of any other fuel punp. No manipulation of fuel
valves shall be necessary on the part of the crew to make an emergency
fuel pump avallable to the engine which it is normally intended to scrve
when the fuel systom is being operated in the configuration ‘complying
with the provisions of § hb.jil.

The By adding'a new § 4bel32 (o) to read as followss

4,432 Fuol system lines and fittings. o %

(e) Floxible hoses which might be adVC“celv affocted by
“exposurc to high tempeoratures shall not be omployod in locations where
excessive temperatures will exist during operation or after engine shut-
dovin,e '

75. By amending § b, h37 (a) (2) to rcad as followss:

Lb.L37 Tusl jottisoning systom. # % %

(a) % % %

{2} Clirk at tho one—cng1rc~1noporat*vg best rato-of—
climb spoed with the critical angine inecperative, the remaining engine(s)
at maximum continucus powcr.

76« By amonding § Lbl.LlO (b) to read as follows:

s

Wi General, # ¥

{b) The oil tank capacity available for the use of the engine
shall not-be lgss than the preoduct of the undur.nco of the airplane under
critical omcrating conditions times the maximum pormissible oil consump-
tion:rate of the engine under the spme conditions, plus a suitable margin
to assure system circulation. In licu of a rational analysis of airplane
range, a fucl-oil ratio of 30:1 by volume shall be acceptable for air-
plancs not provided with a rosorve or transfer systom,
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77. By amending § Lb.lll (@) to read as follows:

CLbJihl  Cil tank construction. % s %

(d) 0il tank outlet. Provision shall be made eithcr.to
prevent cntrance into the tank itsclf or inte the tank outlet of any foreign
object which might obstiuct the flow of oil through the systom, The
0ll tank outlet shall not be oncloscd by any screcen or guard waich
would rcduce the flow of oil below a2 safe value at any operating
tomperature condition,

78. By amcnding § Lb.LL3 to read as followss

Lbbi3  Oil tank installation, The.oil tank installation shall
comply with the provisions of § Lb.k22, oxcept that the location of an
cengine cil tank in a designated firc zone shall be acceptable if the
tank and its supperts arc of Tireproof construction to the extent that
damage by firc to any nonfireproof ports would not result in lcakage or
spillage of oil.

‘ .79. By adding a ncw sentence at the ond of § Lb.L55 to rcad as
folloms: "Means shall be provided to prevent cxcessive pressurcs from
being genersted in the cooling systome"
80. By adding a new § Lb 63 (d) to read as followss

bb.463 Induction system ducts. % % %

(¢) Induction systom ducts within any fire zone for which a
_ fire—cxtinguishing 53stcm is requlrcd shnll be of firc-resistant con—
utructlon.

8l. By amending § Lo L67 (a) {4) to read as follows:

Ube 187 Exhaust system and instnllation components,

)

(a) Goneral, # % <%

(4) Txhaust gnrses shall not discharge in a manncr to
coausc a fire hazard with respeet to any flammable flu¢d vent or drain.

82. By adding a new § Lb.hé7 (2) (1) te reﬁd as folloms.

Lhb 67 xhaust system and 1nst111at10n components.

( ) G.Nncr'a‘_l. % 90 K

(7) Exhaust shrouds shall be ventilated or insulated to
aveid during normal oporation = temperzture sufficicntly high to ignite
any {lammable fluids or vapors cxternzl to the shrouds,.
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83, Dy adding = ncw § Lb 46T (8) (5) to rcad as follows:

Lb.L67 Exhoust system ~nd installstion components. % % #

(¢} Bxhaust heat cxchangers, 9 % %

(5) Heat cxchangers or muffs shzll incorporate no
stagnant arcas or liquid traps which would inerease the possibility of
ignition of flammable fluids or vapors which migh% be present in case
of failure or malfunctioning of components carrying flammable fluids.

8L4s By amending § Lbi67 (e) (L) 4o read as follows:

s,

Lb 167 Exhaust systcem and installation componcnts. 7 # %

{¢) Exhaust driven turbo-supcrchargers. # % 3

v

(L} Mcans shall be provided so that, in the event of
malfunctioning of the normnl turbo-supcrcharger centrol syster, the
turbine speed will not be grenter than its maxdimum allowabl. valve. The
components provided for this urposc shall be independent of the normal
turbo-supcrcharger controls with the cxecption of the waste gate opernting
components Lhemsolves,

85, By amending § hb.L7h (¢) to read as £ollows:

Lb.hi7h Promeller controls. ® R oR

{¢) Propeller reversing controls. Propeller reversing controls
shall incorporatec a means to provent their inadvertent movement to the
reverse position. The meons provided shall require a distinet and wmmis-
tokable oneration by the crew in order to placce the control in the roverse
regime both in £light and on the ground,

86, By adding a now § hbJ77 () to road as follows:

Ibai77 Poworplant aceessordios. % % %

{¢} If contimed rotation of an engine—~driven cabin super=—
charger or any romote accessory driven by the éngine will constitute a
hazard in case mnliunctioning cecurs, wmesns shall be proviqled to prevent
hazardous rotation of such accesseory without interfering with the
continued operation of the enginc. (See also § Lb.371 (e).)

NOTE: Hagardous rotation may involve consideration of mechaniecal
domage or sustained air flows which may be dangerous under certain
cenditions,
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87. Py adding new subparagraphs (3), (L), and (5) to § Lb.L78 (b)
4o read as follows:

K
-k

Lb.478 Inginc ignition systems, * #

(b) 36 3

{3) Portions of magncte ground wires for separate
igniticn circuits which lie on the engine side of the fire wall shall be
installed, located, or protected sc as teo minimize the possibility of
glmiltancous failure of two or more wires as a result of mechanical
damape, clectrical faults, stc.

(4) Ground wires for any engine shall not be routed
through fire zoncs, cxcept those asscciated with the engine which the
wircs scrve, unless those portions of the wires which arc located in such
fire zones arc fircprocf or arce protected against the possibility of
damage by fire in a manner to render them fireproof, {Sce § Lb. L72 for
ignition switches,e )

(5) Ignition circuits shall be clectrically independent
of 21l other cloetrical circuits excopt clircewits used for analyzing tho
operation of the ignition system.

88. By amonding § Lb.UB0 (o) (5) to read as follows:

Lb B0 Desimated firc zoncs.

(a) % % %

(5) Fucl-burning heaters and other combustion cquipment
installotions as defincd by § Lb.386a

89. By adding after § Lb,h80 (a) the following nobet "NOTE: Sec
also § Lb.385,.M

90. By odding o now paragraph (c) to § 4bl.LBO to read as followss

Lb.4B0 Designated fire zongcs. #* % %

(¢} The nacelle area immediately behind the fire wall shall
comply with the provisions of 38 Lb.385, Lb.Lk63 {(d), Lb.h78 {b) (L), Lb.L81{c),
Lb,L82 through Ub,L85, and Lt.4B9. If a retractable landing gear is
located in this arez, compliance with this paragraph is required only
with the landing goer retracted. ~

91. By adding o new paragraph {(c) to § Lbo.LBl to recad as follows:

»

b Bl Flarmable fluidse % % 3¢

{c) No componcnt of a flammable fluid-carrying system shall be
located in closc proximity to materials which can absorb such a flaid,
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92+ By adding a now scntence at the.cnd of § Lbll82 (a) to rond:
"Closing the fuel shutoff valve fer any ongine shall not make any of the
fuel supply unavailable to the remaining ongines.™

93, By amending § Lb.l82 (b) to read as follows:

Lo, 082 Shutoff mcans. 3

{b) Gpcration of the shutoff means shall not interfere with
the subscquent emcergency operation of other equipment, such ds feather—
ing the propceller.

9lis By amonding § Lb.Li82 (d) to rcad as follows:

Lb,h82 Shutoff meoans, % % %

(d) Provisions shall be made to guard against inadvertent
operation of the shutoff means and to make it possible for the crow to
rcopen the shuboff mecans in flight aftcr it has once beon closcda.

95. By amending § Lb.uBL (a) (1) by adding the words “and the
angine induction system" after tho words "designated fire zonesh,

96, By amending § Lb.L8L (2) by adding a new subparagraph (L) to
rcad as follows: : ‘

.18l TFire cxtineuisher svstoms.

{(a) General, #* % %
(L) The fire-oxtinguishing system for o macelle sholl
be capable of protecting simultncously 21l zanes of the nncelle for
which nrotection is provided, :

97, By amcnding § Lb.48lL (d) and {¢} to read as follows:

Wb 8Lk Tire extinguisher systoems, # # 9

(d) Extinguishing nzcnb conteiner ¢ompartment temperaturc.
Under all conditions in which thc airplanc is intended for operation, the
tomperature range of the extinguishing agont containers shall be maintained
to assurc that the pressurc in the containers can neither fall below the
minimum neeessary to provide an adaquatc ratc of uxtinguisher agent dis—
charge nor risc above n safe limit so that the system will not be prema-
turcly discharged.

(¢) Fire-ocxtinguishing systom matcrials. All compeonents of the
firc-cxtinguishing systoms located in designated fire zonos shall be
gonstructed of fireproof matcrials.
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98, By amending § Lb.L8S by revising the first sentence thercof to
reads “Qulckwﬂctlng fire detectors of an approved type shall be vrovided
in 211 designated fire zones, and they shall be sufficient in mumber and
location to assurc prompt detection of fire in such zones."

99. By adding new paragraphs (c), (d), and {e) to § Lb.h85 to read
as follows:

hb, L85 Fire detector systoms,  # %

(c) Means shall be vrovided to permit the crew to cheek in
flight the functioning of the clectric circuit assecciated with the fire-
detection systor,

(d) ¥iring and other components of detcctor systems which are
located in firc zones shall be of firc-resistant construetion.

(e) Detoctor system components for any firc gzone shall not
passr through other fire zones, unlcss they are protected against the
possibility of false warnings rcsulting from fires in zones through
which thcey posse This reguircment 'shnll nob be appliceble with respcet
to zones which are simultancously protected by the same detector and
cxthgulsbor systens,

100, By amending § hb.LB? (b) and (c) to rend as follows.

Lb.iBF Cowling. 1 % %

(b) Cowling shall have droinnge and V”ﬁtllatloﬂ provisions
as proscribed in § hb 489,

(¢) On airplanes cquipoed t 1th A diaphragn complying with
hb 488, thc prrts of the acccssory scetion cowling which mizht be
sunwcctud to flome in the cvent of a firc in the cngine powor scction
of the nacelle shall be constructod of fircproof material and shall

comply with the provisions of y Lb.lLB36.
101i. By rcdesignoting § Lb.L89 o8 { hbulioos
102;' By adding o now §.hb;h89'to réad as folldws:

Ub189 Drainage ond vontilation of firc ZONCS o

(a) TProvision shall be madc for the rapid and complcte
drainnge of n21l portions of designated firc zones In the event of failure
or malfunctioning of components containing flammable fluids. The drain-
age provisicns shall be so arranged thot the discharged fluid »ill not
causc an additional firc hazard.
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(b) All designated firce zones shall be ventilated to prevent
the accumlation of flammablce vapers. Ventilation openings shall not be
placed in locations which would permit the entrance of flammable fluids,
vapors, or flamec from other zoncs, Tho ventilation provisions shall be
© go arranged that the discharged vapors will not causc an additional fire
hazard. '

(¢) Except with respect to the cngine power scction of the
nacclle and the combustion heater ventilating air ducts, provision shall
be nade te permit the crew to shut off sources of forced ventilation in
any fire zone, unless the extinguishing agent capoacity and rate of dis-—
charge arc bascd on maximum air flow through the zone.

103. By adding a new paragraph (3j) to § Lb.603 to read as follows:

Iib,603 Flight and navigational instruments, #% 3 %

(3) Moximum allowable aire-speed indicator if an air-sgccd
limitation results from compressibility hazards. (Sce § Lb.7104

10k 3By amending $ Lb.60L (a) and (h) to rcad as followss

Lb,60: Powerplant instruments, 3 # 3

(d}) An individual fucl prcssurc indicator for cach cngine
and cither an indcpendent warning device for cach engine or o mastor
warning device for 21l cngines with means for isclating the individual
warning circuit from theo master warning deviece. ¥ % ¥

(h) An individual oil prcssure indicator for cach angine
and cither an independent warning deviee for cach cngine or a master
warning device for 2ll ongines with means for isolating the individual
warning circuit from the nmaster warning devicc.
105. By adding a now paragraph (m) to § 4b,60L to read as followss

Lb.60L Powerplant instrumcnbs. * % ¥

(m) A dovicc for cach cngine capable of indicating to the
flight crew during fli%Hﬁ any changc in the power eutput, if the engine
is equipped with an aubomatic propeller feathering system the operation
of which is initiated by a power output measuring system.

106. By adding a ncw § Lbe606 to road as followss

Lhbe606 Equipment, systcms, and installations,

(a) Functioning and rclisbility, All oquipﬁént, systems, and
installations the functioning of which is nceessary in showing compliance
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with the Civil 4Air Regulations shall be designed and installed te insure
that they will porform their intended functions reliably under all
reasonably foresceable operating conditions.

(b) Hazards, All cquipment, systoms, and installations shall
be designed to safepmard against hazards to the airpl-nc in the event of
their malfunctioning or failure,

(¢) -Pover supply. Where an instnllation the functioning of
which is nccessary in showing compliance with the Civil Air Regulations
rcquires a pover supplyy such installation shall be considered an esscen=-
tial load on the povwer supply, and the powor scurces and the system shall
be ecepakls of supplying the following power loads in probable operating
ccombinations and for probable durations:

(1) A1l lcads conncebod to the systom with the system
iunctlonlng ncrmully, -

(2) All esscntial icads aftcr failure of any one prime
mover, pover converter, or chergy storage device;

(3) A1l essential loads ofter failurc of any ong engine
on two— or throe-cngine airplancs, . or after failure of any two cngincs
on four-or~norb-cnvlne alrplancs.

107. Bj amenéing § Ub,612 (a) (1) by adding the words "shall be of
an approved time 1nd" followAng the words "Alr-spvod indicoting instru-~
mcents?,

108. By amcndlnu a l.612 (a) by atdding o now subparagraph (6) to
read as follows

¥, + P
»
hb.élc Fllgh ~nd navipgationsl instruments

(a) Air-specd indicating systemgs ¥ * %

(6) .hero duplicate air-spced indicateors are réquired,
their respoective pitot tubes shall be spaced apart to aveid domage to
both tubcs in tho cvwnt f a collision with ~ blrd. '

109. By»amonding thc'titlo of § Lbe612 (b) 0 rend MStatic air vent
and nressure altimeter systems.t and oy adding now subparagraphs (4)
and (5) to rcnd ns follovss

Lb.612 Flight and navigjtional instrumonts. L

(b) Stotic aif vent and pressure altlnetcr uystcms. * %

(L) Prossurc mltlncﬁurs shﬂll be of an approved type and
shall be calibrated to indicate pressurc altitude in standard atmosphere
with a mirmdmum practicable instrument calibration crror when the corre=-
sponding static pressurcs arc appliced to the instrument.



. (5) The desizgn and 1nst111ctlon of the altimeter systom
shall be such that the crror in indicatcd pressurce ~ltitude at sea lewvel
in standard atmosphere, cxeluding instrument calibration ecrror, does not
result in a reading mere than 20 feet high nor mere than 50 fect low in
the specd range botwoon 1,3 Vg, (flaps extended) and L. 8 Veq (flups
rotracted). _

110, By émcnding § Lb.612 (4) by revising the first sentence there=—
of to read: "If an automatic pilot system is installed, it shall be of an
approvcdkt-ﬁe, -and the follcwinb shall be applicablest

“111. By amending § hb.612 (d) (1) by deleting thorefrom the word
“either" and by chonging the wokd “or® to "and",

112, By amending § hb.612 (d) (4) to read as follows:

Lbl.612 Flight ~nd navigationol instrumonts, # % %

(d) Automatic pilot system, # % 3

(LY The automatic pilot system shall be of such dosign
and so adjusted that, within the range of adjustment available to the
human pilct, it cannot produce hazardous loads oa the airplane or croate
hagardous deviations dn the flight path under any conditions of flight .
appropriatc to its usc cither during normal opcration or in the cvent of
malfunctioning, assuming thot corrective action is initigted within a
reasonable peried of time,

113, By ~mending ﬁ;hb.él?\(e) to .fead,as followss

5,612 Flicht and navirational instrumcnts, ¥ % %

(¢) Instruments utilizing a power supplye Bach required
flight instrumcent utilizing a power supply shall be provided with two
independont scurces of poner, 2 menns of sclecting elither power source,
and a means of 1nc1cat1nf the ~dequacy of the power being supplied to the
instrument. The installation and power supply system shall be such that
failure of one instrument, or of the <nerey supnly from onc source, or a
fault in any part of the powcr distridution system, will.not interfere
wlth the proper supply of cnergy from the sther scurce. (Sce zlso

b.606 (c) and lib,623,)

114, By amending 5 Lbl.612 by adding a new paragraph (£) to read as
followss

Ibae61l2 Flicht and navigational instruments, # % %

(f) Duplicatc instrument systoms. If duplicate scts of flight
instruments are required by the Civil Adr Iicgulations, cach sct shall be
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provided with o completely independent operating systom. Additional
instruments shall not be eonnceted to.the first pilot systeme If addi-
tional instrumcnts arc commected to the othor system, provision shall
be made to discennect or 1solato in fllght such addibional instruments.

115. By rescinding hb 613 (e). .

116, By rescinding §§ Lb.620 through Ub,628 and 1nsert1ng in deu
' thercof now 35 bb.620 through lib,627 to read as follows: .

Lb.620 Gcneral. The prOV1810nS of §§ Lbl621 through Liba627 shall
apply to all clectrical systems and cquipment. (See also § Lbl606.)

Lb,621 Electrical systenm éap3c1ty. The required generétlng
capacity and the number and type of power sources shﬂll be detcrmined by
an cloebricéal load annlysis and shall coémply with § Lbl.606 (¢).

hb,622 Generatine system,

(a) Thnc generating system shall be c¢onsidered to include clee=
trical power sources, main power busscs, transmission cables, and
associated control, regulation, and protective devices.

(k) The generating system shall be sc designed. that the power
sources function properly both when comridcbed in cembination and inde~
pendently, snd the failurc or malfunctioning of any power source cannot
ercate a hazard cr impair the zbility of the remaining. sources to supply
cgscntial loads.

(c) Means accessible in flight,tc appropriate erey mombers
shall be previded for the individusl and colloctive dlsconnection of
c¢leetrical power scurces from the main bus.

(d) Means shall be provided to indicate to appropriate crow
rembers thosc generating system quantitics which are osscntlal for thes
safe opcration of the system.

"NOTE: The voltage and current supplied by ecach gonerator arc
guantitics considered essential.

Lb.623 Distribution systcm.

- (2) The distribution system shall be e-nsidered to include
all distribution busses, their associated. foeders, and contrel and
protective devices.

(b) Individual distribution systems shall be designed to insure
that cssential load cireuits can be supplied in tho cvent of rcasomably
probable faults or cpen c1rcu1ts.
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(¢) Where twe independent scurces of cloctrical povwer for
prrblculnr cquipment or systoms arce roguired by the Civil Air Regulations,
their cleetrical cnorgy sunply shall be assurcd.

NOIE: Various menns may be uscd tc assure a supply, such as
duplicate clecirical -cquirment, throw=over switching, and rmltichamncl
or loop circults scnarately routced,

Iib,625; Blectrical protcetion.

(2) Automatic protective devicts shall be provided to minimize
distress & the clectrical system and hazord to the ~irplance in the cvent
~of wirdng faults or scricus mnlfunctioning of the system or comnnccted
equiprent, -

(b) In the generating siystem the protective and cwntrhl deviecs
sholl Be such as te dewcnorgise an? disconnect faulty power sources and
pawer tronsmission equirment fram their assceiated busses with sufficicnt
rapidity to provide protection against hasardous overV?ltngb and. other
malfuncticning.

(¢} ALY roscttabls type circuit protective devieces shall be
so desipned that, when on overlonsd or clrcuit fnault exists, they will
onen tha 01rcu1t 1rrasncctive of thoe p\\¢+1on of the oporating cuntrol.

(a) PrntucthL Gevices or thoir conbrols used in cssentdal
load circwits sh~ll ho seecssible for rusctbing inm flicht,.

() Circuits for esscn%inl loads shnll have individual cire
cuit prﬁtcctlnn.

NOTE: This provisicn does act nscessarily rogquire individual
probecction for cnch circuit in an esscntinl lcad systen {cezesy cach
position light in the systim).

{f) If fusos arc uscd, there shall be prﬂV1dea sprre fuscs
for use in flirht caual to a2t least 50 percont of $he mumber of fuses of
each rating regquired for complete circuit protection.

Lp.625 ulcctrlcnl cguiprent and instellation.

(~) In showing ccmpliance with § Lb.6C6 (a) and (b) with
respeset to the cleetrical systom, cquipment, and installation, considcra—
ticn shall be given te eritical envirconmental conditions. .

KOTE: Critical cnvironmental conditicons may include tompornture
: [
ressurc, humidity, ventilation, position, acccloeration, vibroaticn, and
] NI 3 ’ ) ’
prescnee of detrimental substances,
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(b) A1l eleciricnl cquipment, controls, and wirine shall be
s installed that operation 2f any one unit or srstem -f units will not
affect adverscly the .simltnoncous opcration of any other cloctrical unit
or system of units csscntinl to the safe opcration »f the airplanc.

domage to essential circuits will be minimized in the event of faults
in heavy curront—carrying cables.

{d) Batterics and their installaticns shall provide for
ventilation, drainage of fluids, venting of gascs, and protcetion of
other parts of the airnlanc from corrosive battery fluids.

Ub,626 Elccirical system fire ond smcke protection. The design
and installation of all compeonents of the ¢lectrical system shall be in
complinnee with pertinent fire and smoke protection provisions of
$u a3 (c), Lib.385, and Lb.190, In additicn, all electrical cables,
terminals, and equipnent which are neccssary in emergency procedurcs
and which arc located in desipgnated fire zonss shall be fire-rosistant.

b,627 Electrical systen tesis and analyscs. Tt shall be deron—
strated by tests ond analysaes that the cloctrienl system functions
properly and without clectricnl or thermal distross,.

117, By mmending u Ub.6L1 to rend as follows:

o
=
B,

Ib.6L1 Hand firc extineuishers. (See oy lbe381, Lb.382,
hb-3830)_

118, By deleting the roference "{ 4bJ19" in § Lb.6L3 and inscrting
in ldicu thereof "§ Lb.18",

119, By'amcndiﬁg § Ublbhs (a) to road as follows:

*

L1b.6hE  Fricreeney flotation and sienaling cauipment. % %

{n) Rafts and lifc preservers shall be of an approved dype.
120, By adding a now § Lb.6hé to rend as follows:

Ibh.6l6  Accossibility and identification of safety cquipment.
Prescribed safcty cquipment to be used in crmergoneics shoall be accessikle
in flight, and its method of cperaticon sholl be marked, If such equip—
ment is carried in comportments or, containers, the compartments or
containcrs- shall Be marked to identify the contents tc crew and passen~
ECIrSe
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121, By amerndine § 4p.85C 1o read as £-1lowss

Ib,650 Hadic and clectroendce aquipmont,

{(a}) In howing c-mmliancc with § hb,605 (a) and {b) with
o B nent and their installntions,
Al environmental c¢onditions,

HOTE: Critienl enviro 1mcnt31 conditions may include temperature,
prossure, hunidity, ventilaticn, position, ncecleration, vibrationg
and prescnes of dotrimontal substancec,

(b) YPadic and clectronic cguipment shall be supplied with
povicr in aceordoacs with the provisims of § Ub.923 (e).

(c) M1 rqdia ol oleetronic cauipment, controls, and wiring

shrll be so ingtallel that cpeoration of any one unit or system of units
will not affcct luvw_udlz thoe similtrnomus cpuraJl n of any othor radio
or ¢loetrenic unit or systom of urits roguired by the Civil Air Hemula--
tions,

teneo at the ond of the parasronh to read: "{For crow masks to be uscd
for protective broatiding purposes see porasrarh (h) of this scetiong )"

122, Uy mmenddng , Lbl651 (@) ny'rO"ﬂsinﬂ the parcnthetical scn-

123, ﬁy'“w;nmlw~ t heO51 by nading theroto new paragraphs (£),

(g)s ond (1) o o as f11lxwes
Lb.651 Qxy~en cquiprnent and suimlye W OO

(f) @irc protectione

(1) Ocyren cquiyment, nd Tines shall not be leeated in
any Cesignatod fire z2onc,

(2}  Oxrpen cguiment and ines shnll be protected from

neat whileh wnr be srnorated in trocecane ivom nny designatod fire zonc,

(3) Ozypon oduioent nd lines £hrll be so installed that
gseaping ~xysen cannch caust iondticn of accumulations of ercasc, fluids,
or vap.vs which ~re Likely bto boe prescont in nernnl creration or as a

result ~f foilure or moliunchionins f any sysbtonm.

(z) Pooctection from rupburc. Oxyzen prossurc tanks and lines
botvicen brnke and the 5but?ff means shall be protected from the effects
of wsnfe tenperatures, ~ut shnll be s lczated in the airplanc as to
minimize the possivility ond the hazards of rupture in o crash londing.




- =

{h} Trotoctive broathing couipment. whon nrctoctlvb btreathing
cquiprent is reguiresd by the Civil Adr Rerulations, it shall be designed
Lo protect the flisht erew frinm Sho effects of smcke, carben dinxide, and
sthcr harmful sases. Such LQUlompnu sinll includc masks covering the
Jres, nosc, ~nd mouth, or only the nese and mouth wherc accessory equip-
ment s provided to protect thoe oyess A supply of protoctive oxyren of
not less than 300 liters STFD per person shall be vrovided when a
domnad type system is used. When a continuous flow system is used, 1t
shall provicde protecticn for 15 minubes at a minimum £flow rate of 60
1iters ner minute STED per person,

NOTE: STPD refeors to the internaticna2l stondord for measurcrent
of magses. This strndard assumcs temperaturce at 09 C., pressurc at
760 mma Heey dren,

12L, By rescinding § Lb.653. -

125, By adding new 55 Ub.653 through Lb.655 to road as follcws:

Lb.053 Hydroulic systoms = strongthe

_ (~) Structural lcads. A1l olcuments of the hydraulic systen
shall be desimmed to withsbtand, without dobrimental permanent dafcormation,
21l structurnl lunds which moy be imposcd zimumltoncously with the maximum
hydraulic l:zzds aseccurring in cperation.

(b) Pro.f prossurc tosts. ALl elements of the hydraulic
systor shall be tested to o proc? pressurs of 1.5 times the maxinmum
prcssnro to which the nart wﬂll oc subjected in normal operaticn. In
such test nu poart of the hyﬂrwulic grsten shall fall, malfunction, or
sfinr detrimontnl deforration,

Burst prossure strensthe Inlividual hydroulic systonm
olom be designed to withstand pressurcs vwhich arc sufficicently
: s e 5 . ) “had 3 n 1 { i a cetl
incroaged over the prussurpL progscribed in paragraph (b) of this scetion .
te safgruard agninst ruptur: unler scrvice conditions,

NOTZ: The fcllpwing pregsuros, in teras of poreontags of moccimum
operating pregsure ror the particulsr clemaent, in nost instonces are
sufficiont to ingure against rupbturc in scrvices: 250 percent in units
under i1 DLASENTS, LOO percent in units conteining air and cil under
proseure and in ldinos, hoses, and fittines, 300 porcont in units of
syston sublcetod o boack prossurc,

Lhe65k  Iydraulic systoms — desions

{a) Pressurc indication. A monns shall bs provided to indi-
cate bthie pressurc in ench modn hydraulic porer systen.
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{v) Pressurc limiting previsionse Provision shall be made to
assurc that pressurcs in any part of. the system will not execed a safe
limit abcve the maximum operating pressurc of the system and to insure
against exccssive pressures resulting fron fluid volumctrlc chanrcs in
all lincs which are likely to remain closed long cncugh for such changes
to take place. In addition, consideration shall be given to the possible
oceurrecnce of detrimental transmcnt (surnc) pressures during operation,

(¢) Installation, Hydrauwlie lines, fittines, and components
shall be instnlled and supperted to prevent excessive vibration and to
withstand inertin loads. All elements of the installation shall be
protected from abrasion, corresion, and mechanical damagce.

{a) Cﬂnnections. Flexible hose, or other mcans of providing
floxibility, shall be used tc comncet points in a hydraulic fluid line
betwoen which there is relative notion or differontial v1brat1ﬂn.

Lb,655 Hydroaulic systenm firc_protcction.. Then flinnablc tyre
hydraulic fluld is used, the hydrauliq system shall comply wlth the
previsions of I Lb. 385, hbo 181, Lb.hB2, and Lb.h83.

126, By adding a2 now § Ubl658 to read as follows:

1,658 Vacuun systoms.

(a) Meons, in addition to the normal praossure relief, shall
be proevided tn relicve automatically the nressure in the dischnrpge lines
from the vacuum pump, if the delivery temperature of the air rceaches an
unsafe valuc.

(b) Vacuum system lincs ond fittings on the discharge side, of
the pump which migh contain flammable vepors or fluids shall ccmply
with § Ubl.L83 if thoy are loented in a desiznated fire zonce Other
vacumun cystom compononts located in desipnated firce zonces shall be firge
resistant.

127. DBy adding a new $ Lbe718 (2) (B8) to read as follows:

bl
p<d

b 718 Powcrplant limitations. % %

(a) Take-cff cporations % % %

(8) Maximum eylinder hond or coolant outlet and oil
temperatures, if these differ from the moximum limits £or e-ntinucus
operatione



128, By adding 2 now § Lkl718 (&) o rocnd as follows:

0,718 Powcrplant limitoticns. % % %

(d) Cocling limitaticns, The maximm sea lovel tomperature
for which satisfactory co-ling has been demcnstrateds

-

129. By adding a new § Lb.73L (@) to rcad as fellows:

Libe 734 Pcwcrplant instrumentsi general, 3 3 3 -

(2) ZEnrine or propeller speed ranpes which are restrictoed
beeause of oxcessive vibration stresscs shall be marked with red arcs,

130, By'amendinglﬁ Lbe737 () {2) to recad as follows:

bb.737 Contrcl markings; genoral, # 4% %

{¢) Accessory and auxiliary controls, ¥ % 3%
* ’ r - M . B . -
(2) ZEmergency controls, including fucl jottiscning and
fluid shut-ff centrols, shall be colrred red and shnall be marked 1o
indicate their function and method of operation.

131, By amending § Lbe738 (¢) e rend as followss

: hb.738 Mscoclloneous nmarkings ond placards, % % %
Lb.362 (£).).

{Scc. 205 (~), 52 Stat, 98L; 49 U.S.C. h25 {a)e Intcrprct or apply sccs.
601, 603, 52 Stat. 1007, 10093 L9 U.S.C. S51, 553; 62 Stat. 1216

[ ]

{¢) Emergcney cxit placardss {Sce
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