
UNITED STATES OF AMERICA 
CIVIL AERONAUTICS BOARD 

WASHINGTON,, D. C 

Civil, Ai-rr.Reeulationp Amendment Ab»-6 
Effectives L.arch 5, 195& 
Adopted; January 2Qf 1952 

AIRPLANE AIRWORTHINESS - TRANSPORT CATEGORIES 

This enendnunt revises Subpart A cf Part 4-c and contains numerous 
substantive changes to the other subparts« The revisions to Subpart A 
are in rewording end rearranging so that these sections arc consistent 
with other airworthiness parts of the Civil Air Regulations, 

Of the substantive amendmentss a nunber of changes deal with per­
formance flight characteristics and controllability. The nost prominent 
performance iten is with respect to nininuri one-engine-out on route climb. 
As amended, performance is based upon the nunber of engines installed as 
opposed to the old regulation which was based on the maximum weight,, The 
eld regulations which defined minimum control speed have been clarified by 
dofining more completely the required configuration. In this connection, 
the condition of the propeller on the inoperative engine is specified as 
vindnilling, except in those instances where the specific design of pro-
peHercontrol would make it more logical to .assume a different configuration,, 
This amendment further contains various structural changes dealing primarily 
with control surface end system design, flutter and vibration, transient 
stresses, fatigue, and water load requirements, 

Xtn amendment of considerable significance is contained heroin regard­
ing crash load factors. Specifically, the crash load factor in the forward 
direction is increased from 6g to 9g (§ 4.b.260 (a)).* In addition, the 
crash load factors for the design of seat and berth structural attachments 
and cf safety bolt or shoulder harness attachments to the seat, berth, or 
structure have been increased 33 percent in all directions. 

This amendment contains several «hangcs to Subpart D«- SCEO of these 
pertain to equipment which will be approved under the Technical Standard 
Order system. Other minor proposed changes are for the purpose cf clari­
fication, including those pertaining to ventilation of crew and passenger 
compartments, protection of flammable fluids, etc, 

A substantive change is made to specify a flight engineer station 
where the workload requires a flight engineer. The intent cf this amend­
ment Is not to eliminate a juqp seat location in those instances where 
the flight engineer could perform his duties satisfactorily without 
causing interference between the other members of the crew-, 

A now prevision for the design of windshields and windows in pressure 
izod airplanes is contained in this ar.endr.ient which takes into account 
factors peculiar to high altitude operation. 

The amendment contains provisions for firo protection of the air­
plane in addition to those applicable to pGwerplants* Specifically, the 
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required number of hr.nd fire extinguishers in passenger and crew compart­
ments is prescribed and, in addition, a Glass D category compartment is 
established. Several minor changes heve been made for the protection of 
combustion heaters, 

A number of changes have been incorporated with respect to the power-
plant installation* The most significant of these- is a revision of the 
applicability clause, of Subprrt £ to make the provisions of that subpart 
appropriately applicable to turbine engine installations. Numerous amend­
ments to the. detail provisions of the poverplc.nt installation requirements 
are included. These deal to a large extent with clarification, although 
certain of the provisions r.re substantive ±n nature, particularly with 
respect to engine fire protection. A revision is also made with regard 
to the propeller reversing controls (§ /Jo<*lflU ( c)) for the pttrpose of 
defining more clearly the intent of the regulation, 

A few changes are contained in this amendment pertaining to the 
installation of navigational end powcrplant instruments* Provisions 
include the requirement of a maximum allowable air-speed indicator on 
airplanes having air-speed limitations resulting from compressibility 
hazards, fuel pressure and oil pressure indicators for each engine, and 
a master warning device with selective switches for each engine, as well 
as a means (BMEP gauge or equivalent) for indicating a. change in power 
output on engines equipped with automatic feathering« 

kn' amendment clarifying the requirements for equipment, systems, and 
installations with regard to functioning and reliability is nado in Sub­
part F» In ac-dition, It specifies dual power supply for those installa­
tions the functioning of .which is necessary to show 'compliance with the 
Civil Air Regulations. 

This amendment contains a complete rewrite of the electrical provi­
sions (§§ I^b.620 through. 4b.628) so that they can be made applicable to 
new airplane designse The intent is to provide objective requirements 
sufficiently flexible so as not to hamper the design of future systems. 

New requirements prescribing accessibility and identification of all 
safety equipment' carried in the airplane, oxygen equipment end supply, 
and provisions for protective breathing equipment are inserted in the 
regulations by this amendmente In addition, the requirements for hydraulic 
systems are clarified„ -

Interested persons have be on afforded an opportunity to participate 
in the making of this amendment, and due consideration has been given to 
all rcvelant natter presented. 

In consideration of the foregoing the Civil Aeronautics Board here­
by ' amende-JPart 4-b of the Civil Air Regulations { 1 4 CFR, Part 4b, as amend-' 
ed) effective . .-.rch 5, 1 9 5 2 ; 
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1 . By amending the introductory .statement of § 4b ,1 to road as 
fo l lows: 

4b*], Def in i t ions* As used iri th i s 'par t terns are defined as follows* 

2 . By emending § 4b .1 (b) (4) to read as fo l lows: 

&>A RQfinit taaa. * * * . 

(b) General design. * * * 

(4) Aerodynamic c o e f f i c i e n t s , Aorodyncxiic coe f f i c i ents are 
nondinensional coe f f i c i ents f o r forces and moments. They correspond with 
those adopted by the U. S , National Advisory Ocjanittec f o r Aeronaut ics , 

3 . By subst i tut ing the word "structural* f o r the word •structure 1 ' i n 
§ 4b . 1 (e) ( 1 0 ) . 

4 . By de let ing the words "chosen by the •applicant' 1 fron | 4b*i (f) 
(7). 

5 . By rescinding §§ Ab.lQ through 4b.24 and subst i tut ing in l i e u 
thereof new §§ 4b ,10 through 4b , 19 to read as fo l lows: 

CERTIFICATION 

t&tlti E l i g i b i l i t y for type c e r t i f i c a t e s . An airplane sha l l be 
e l i g i b l e for type cer t i f i ca t ion under the previs ions of th is part I f it 
complies with the airworthiness provisions hereinafter establ ished or i f 
the Administrator f inds that the provision or provis ions not complied with 
are compensated for by fac tors which provide an equivalent level of safety* 
Provided, That the Administrator f inds no feature or character is t ic of the 
airplane which renders i t unsafe for the transport category, 

4btM, Designation of a p p l i e d e r e l a t i o n s -

(a) The provisions of t h i s p a r t , together with a l l amendments 
thereto -effect ive on the date of application f o r type c e r t i f i c a t e , s h a l l 
be'considered as incorporated in the type cert i f icate 'as though se t forth 
in f u l l , 

(b) Except as otherwise provided by the Board, or pursuant to 
§ 1 ,24 of Part 1 of the C i v i l Adf Regulations by the Administrator, any 
change to the type design nay be accomplished, at tho option of the holder 
of the type c e r t i f i c a t e , e i ther In accordance with the provisions incorpo­
rated by reference in the c e r t i f i c a t e pursuant to paragraph (a) of th i s 
sec t ion , or In accordance with the provisions in e f f ec t at the t ine the 
application for change i s f i l e d . 



(c), The Administrator, .upon approval of a chrnge to a type 
design, s h a l l designate and keep a record of the provisions of the C i v i l 
A i r Regulations with which compliance was demonstrated* 

4b^12 Amendment of p a r t . Unless otherwise"established by the Beard, 
an amendment of this part s h a l l be e f fec t ive with respect t o airplanes for 
which applications for type c e r t i f i c a t e s are f i l e d after the e f f e c t i v e 
date of the amendment. 

4ktl3. Tjrpe certificate. 

(a) An applicant s h a l l be issued a type c e r t i f i c a t e when he 
demonstrates the e l i g i b i l i t y of the airplane by complying with the require­
ments of th i s part in addition t o the applicable requirements in Part 1 
of the C i v i l A i r Regulat ions. 

(b) The type c e r t i f i c a t e sha l l be deemed to include the type 
design (see § Ab a 14 ( b ) ) , the operating l imi ta t ions f o r tho airplane (see 
§ / . b . 7 0 0 ) , and any other conditions or n o t a t i o n s prescribed by the C i v i l 
l i r Regulations. (See a lso § A b . l l ( a ) . ) 

A b . U Data required. 

(a) The applicant for a type c e r t i f i c a t e s h a l l submit to the 
Administrator such descript ive data, t e s t report s , and computations as are 
necessary to demonstrate that the airplane complies with the requirements 
of th i s p a r t . 

(b) The descript ive data required in paragraph (a) of th i s sec-? 
t ion sha l l be known as tho type design and. s h a l l consist of such drawings 
and spec i f icat ions as are necessary t o d i sc lose the configuration of the 
airplane and a l l the design features covered in tho requirements of. t h i s 
par t , such information on dimensions, mater ia l s , and processes as i s nec­
essary to define the s tructural strength of the a irplane , and such other 
data as are necessary to permit by comparison tho determination.of the 
airworthiness of subsequent'airplarios of"the saria t y p e . 

/ u b ^ XfiSpecJ^opff, t o s t s . Inspections and t e s t s sha l l include a l l 
those found necessary by the Administrator to insure that the airplane com­
p l i e s with the applicable airworthiness requirements and conforms to tho 
fol lowing: 

(a) A l l materials and products arc in accordance with tho s p e c i ­
f i ca t ions in the type design, 

(b) A l l parts of the airplane are constructed in accordance with 
the drawings in the type design, 

(c) A l l manufacturing processes , construction, and assembly aro 
such that tho design strength and safety contemplated by the type design 
w i l l bo rea l ized in s erv i ce . 
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Ah^6 Flight tests,, After proof of compliance with tho structural 
requirements contained in this part, and upon completion of all necessary 
inspections and testing on the ground- ar.d proof cf the conformity of the 
airplane with the type design, and upon receipt from the applicant of a 
report of flight tests performed by bin, the following shall be conducted* 

(a) Such official flight tests as the Administrator finds nec­
essary to determine co.pliancc with the requirements of this part* 

(b) After the conclusion of flight tests specified in paragraph 
(a) of this section, such additional flight tests as the Administrator 
finds necessary to ascertain whether there is reasonable assurance that the 
airplrne, its components, and equipment arc reliable and function properly. 
The extent cf such additional flight tests shall depend up&n the complexity 
of the airplane, the number and nature of new design features, and the re­
cord of previous tests and experience for the particular airplane type, its 
components, and equipment* If practicable, these flight tests shall be 
conducted on the sane airplane used in the flight tests specified in para­
graph (a) of this section, 

A.bt.17 Alri'for̂ hinpss,,, e^erin,enta.l. and production cortificatoga (For 
requir*n»nts with regard to these certificates see Fart 1 of the Civil Air 
Regulations,) 

Ab.,13 Approval of..patorjaXsparts. processes,, and appliances> 

(a) Materials, parts, processes, and appliances shall be approved 
upon a basis and in a manner found necessary by the Administrator to imple­
ment the pertinent provisiens of the Civil Air Regulations, The Adminis­
trator may adopt and publish such specifications as he finds noccssrry to 
administer this regulation, and shall incorporate therein such portions of 
the aviation industry, Federal, and military specifications respecting such 
materials, parts, processes, and -appliances as he finds appropriate, 

NOTE; The provisions of this paragraph are inteiaded to allow approval 
of materials, parts, processes, rnd appliances under the system of Technical 
Sta.ndard Orders, or in conjunction with-type certification procedures for 
an airplane? or by any other form cf approval by the Administrator, 

(b) Any material, part, process, or appliance shall be deemed to 
have met tho requirements for approval when it meets the pertinent specifi­
cations adopter! by tho Administrator, and the manufacturer so certifies in 
a manner prescribed by the Administrator, 

Ab c19 Changes in type design, (For requirements with regard to 
changes in typo design see Part 1 of the Civil Air Regulations*) 

6 0 By amending tho first sentence of § Ab„102 tc read as follows: 
"Center cf gravity limits shall be established as the most forward position 
permissible and the nest aft position permissible for each practicably 
separable operating condition in accordance with § ,4b„101 (b) 0 
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7. By mending § 4-b.llO by designating .the present tesrt of this sec­
tion as paragraph ("-) end by adding n new prxegreph (b) 'to read as follows? 

Ab.llO General. * * * 

(b) Each set cf perfcrrjence dr.tr required for a particular flight 
•condition'' shell be deteminod with, the powerplant accessories absorbing the 
ncrr.:al ariount of power appropriate to thet flight condition, (See also 
§ 4b . 1 1 7 0 

8. By anonding the introductory statei.ient of 3 4-b„120 (c) to read as 
follows: 

4,b«12Q One-engine-inoperetive clinb. * * * 

(c) • Flaps in iineniM route- position. The steady rate of clir.ib in feet 
per ninute at any altitude at which tho airplane in expected to operate, at 
any weight within the range of weights to be specified' in the airworthiness 
certificate, shall bo dctamined and shall, at a standard altitude of 5,000 
feet and at the naxinun take-off weight, be at least '(oo06 - ̂ £ £ ) V g 2 , 
where.N is the nuriber of engines installed, with? 

9. By anending § 4-̂ .131 (b) (3) by deleting the words "npdnun con­
tinuous'1 therofrcn and inserting in lieu thereof the words "take-off"* 

10. By rsending § 4-bJ3l (c) 'to'"read as follows: "' 

4b.131 Longitudinal control. * * * 

. (c) It shall bo possible without the use of exceptional.piloting 
skill to prevent loss of altitude when wing flap rotrrction- fron any posi­
tion is initiated during steady, straight, level flight at a speed equal to 
1.1 V s ^ with simultaneous rpplication of not ncre than aaxinun continuous 
power, with the landing gear extended, and with the airplane weight equal 
to tho uojdnun sea .level landing weight. (See also § £b.3230 

11. By rdciing subparagraphs (5) through (9) to § 4.b»133 (a) to read as 
follows: 

AkJJ3 Mininun control anned, V t c-. * * * 
(c) * « « 

(5) Cowl flaps in the position normally used during take-off, 

(6) Mexir.un sea level take-off weight, or such lesser weight 
as nay be necessary to denc-nstrf to V M (,, 

(7) The airplane tripod fcr take-off, 
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(8) The propeller of the inoperative engine windirilling> 
except that a different position of the propeller shall be acceptable if 
the specific design -of the propeller control nakes it more logical to 
assume the different pcsition0 

(9) The airplane airborne and the ground effect negligible, 

12. By amending § 4b.143 to read as follows* 

Ab»143 Longitudina,!. directional,, and lateral trim, 

(a) The rlrplc.no shall maintain longitudinal, directs nal, and 
lateral trim at a speed equal to 1,4 Vs-j_ during climbing flight with the 
critical engine inoperative, with 

(1) Tho remaining engine(s) operating at maximum continuous 

power} 

(2) Landing gear retracted, 

(3) VJIng flaps retracted, 
(b) In demonstrating compliance with the lateral trim require­

ment of paragraph (a) of this section, the angle of bank of the airplane 
shall not be in excess of 5 degrees. 

13.' By amending the first sentence of § 4^*157 (b) to read as follows* 
"The static lateral stability, as shown by the tendency to raise the low 
wing in a sideslip with the aileron controls free and with all landing gear 
and flap positions and symmetrical power conditions, shall: 

14. By amending §3 4b.l80, 4b,l8l, and 4b,,182 to read as follows: 

4b.180 Water conditions. The most adverse water conditions in which 
the seaplane has been demonstrated tc be safe for take-off, taxying, and 
alighting shall be established, 

4b.181 Wind conditions•> The following wind velocities shall be estab­
lished: 

(a) A lateral component of wind velocity not less than 0,2 V S c 

at and below which it has boon demonstrated that tho seaplane Is safe for 
taking off and alighting under all water conditions in which the seaplane 
is likely to be operated^ 

(b) A wind velocity at and belcw which it has been demonstrated 
that the seaplane is safe in ta.xying in all directions, under all water 
conditions in which the seaplane is likely to be operated. 
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41?.«Aft-% Control and stability cn tho water. 

(a) In taking cff, taxying, and alighting, the seaplane shall 
net exhibit tho following: 

(1 ) Any dangerously uncontrollable porpoising, bouncing, or 
swinging tendency; 

(2) Any submerging cf auxiliary floats or sponsonS, any 
iixicrsicn of wing tips, propeller blades, or other parts of the seaplane 
which are not designed to withstand tho resulting Water 'loadsj • 

(3) Any spray forming which would impair the pilot's view, 
cause damage to tho seaplane, or result in ingress .of an undue quantity of 
water B 

(b) Compliance with paragraph (a) cf this section shall be 
shown under the following conditions: 

(1) All water conditions from smooth to tho most adverse 
condition established In accordance with 3 Ab*180; 

(2) All wind and cross-wind velocities, water currents, 
and associated waves' and swells which the seaplane Is likely to encounter 
in operation on water; 

(3) All speeds at which the seaplane is likely to be oper­
ated on the water; 

(A) Sudden failure cf the critical engine, occurring t>.t 
any tine while the airplane is operated cn water; 

(5) All seaplane weights and center of gravity positions 
within the range of loading conditions for which certification is sought, 
relevant to•each condition cf operation, . 

(c) In the water conditions cf paragraph (b) of this section 
and. the corresponding wind .• conditions the seaplane shall bo able tc drift 
for 5 minutes with engines inoperative, aided if necessary by a sea anchor, 

15„ By amending § Ab,201 by adding paragraph (d) to read as follows: 

4b.201 Strength and defcreation* * * * 

(d) Where structural flexibility is such that any rate of load 
application likely to occur in the operating conditions might produce 
transient stresses appreciably higher.than these corresponding with static 
loads, the effects cf such rate cf application shall be considered. 



16. -By adding a, sentence following the first sentence of § 4b.211 (a) 
to read as follows: "Pitching•velocities' appropriate to the corresponding 
pull-up' and steady turn maneuvers - shall be taken: into account," 

17. By amending § 4b.212 (c) to read as fellows: 

"4b.212 Effect cf high lift devices. * * * 

(c) In designing-flaps and supporting structure on tractor type 
airplanes, slipstream effects shall be taken into account as .specified in 
§ 4b.221. For other than tractcr type airplanes a head-on gust of 25 feet 
per- second with nc alleviations .acting, along the flight path shall be 
considered. 

18. By amending the first sentence cf § 4b,214 (a.) by deleting the 
words "at least" and inserting in lieu thereof the words "zero and of". 

19. By amending § 4b.215 by deleting the word "yawing" from the 
first sentence thereof, 

20. By anending § 4b.215 (a) by deleting therefrom the words "the 
vertical tail loads resulting from". 

21. By amending § Ab,220 by adding E clause in the first sentence 
thereof following the. reference "4b.215" to: road "and the ground gust 
conditions prescribed in § 4b.226,", 

22. By amending § 4b,220 (b) and (c) tc read as fellows: 

^ 2 2 0 , Control surface leads; general. * * * 

(b) Effect of trim tabs. The,effect cf trim tabs cn tho main 
control surface design conditions need be; taken into account only in cases 
where the Surface loads are limited by pilot effort in accordance with the 
provisions of paragraph (a) cf this section,- In such gases tho trim tabs 
shall bo- considered tc be deflected in the: direction which would'assist the 
pilot, and the deflections shall be as follows: 

(l)- For elevator trim tabs the deflections' shell be those 
required to trim the•airplane at any point within the positive portion cf 
the V-n diagram (Figure 4b-2), except as lliited by the stops, 

(2) For aileron and rudder trim tabs the deflections shall 
be those required to trim' the airplane' in the critical unsyixietrical power 
and loading conditions, with appropriate allowance for rigging tolercjacos, 

(c) Unsvauetrical Ixada.^ Horizontal tail s u r f a c o 3 and the 
supporting strurtiure shall bo designed for unsymctrlcial loads arising from 
yawing and slipstream, effects in combination with the proscribed flight 
conditions, 
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•NOTE:' In' the absence of racre rational data, the following assunptiens 
nay be riade for airplanes which ore, conventional.in regard, to location cf 
propeller's, wings, tail surfaces, and fuselage shapes 100 percent of the 
naDdnun leading frcn the synnetrical flight conditions acting on the surface 
on one side of the; plane of symmetry rnd BO percent of this loading on the 
other side Where the design is not conventional (e.g., where the hor­
izontal tail surfaces have- appreciable dihedral or are supported by the 
vertical tail surfaces), the surfaces and supporting structures nay be de­
signed for conbined vertical and horizontal surface loads resulting frcti 
the prescribed nrneuvers. -

23. By adding a now paragraph (c) to § Ab.220 to read as follows: 

Gontrol, surfaco ."Leads, , flepqrpl. * * * 

(e) Leads.parallel to hinge jino. . Control surfaces and supporting 
hinge brakets shall be designed for inertia loads acting parallel to-tho 
hinge line.'' 

NOTE: In lieu cf a nore rational analysis the inertia loads nay be 
assuraed to bo."equal to KW, wherei 

K - £4 for vertical surfaces, 
K » 12 for horizontal surfaces, 
W =* weight of the novable surfaces, . 

24. By anending § 4b.222 to read as follow: 

4b f222 Tabs. The following shall apply to tabs and their' installa­
tions. 

(a) Triur-inp tabs. Trinning tabs, shell be designod to withstand 
loads arising frcn all likely combinations' of tab setting, prinary control 
position,'and.airplane speed,'obtainable without exceeding the flight load 
conditions prescribed for the airplane as a whole, when the offeet of the 
tab -is being opposed by pilot effort loads up tc those specified in 
§ 4b.220 (a). : • 

• (b) Bj\Lancinq tabs. Balancing. tabs shall-be designed for de­
flections, consistent with the prinary control surfrco' loading conditions. 

(c) Servo tabs. Sorvo tabs shall be .^esi^med 'fcr all doflections 
consistent with the priaary control surface lording conditions achievable 
within the pilot naneuvering effort (see § 4b.220 (a)) with due regard tc 
possible opposition fron the trin tabs. . 

25. By rescinding Figure 4b-15 end inserting in liew theroof now 
Figures 4b-15a, 4b-15b, and 4b-15c 'arid' by' anOnding~§§ 4b.250 through 
4b.257 to read as follows: 
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WATER LOADS 

Ab^25Q GenorgjL. The structure cf hu l l and f l o a t type seaplanes s h a l l 
be designed f o r water loads developed during take-of f and landing with the 
seaplane in any att i tude l i k o l y to occur in normal operation at appropriate 
forward and sinking v e l o c i t i e s under the nost severe sea conditions l i k e l y 
to be encountered. Unless a acre ra t iona l analysis cf the water loads i s 
performed, the requirements cf §§ Ab.251 thrcuyh Ab.258 sha l l apply, 

4>A£,51 Design weiRhta and center of gravity p o s i t i o n s . 

(a) posjgp weights . The water load requirements sha l l be com­
pl ied with at a l l operating weights up to the design land.inc weight except 
that for the take-of f condition prescribed in § Ab.255 the design take-of f 
veight s h a l l bo used, 

(b) Center of gravi ty p o s i t i o n s . The c r i t i c a l center cf gravi ty 
posi t ions within the l i m i t s f o r which c e r t i f i c a t i o n i s sought s h a l l bo con­
sidered to obtain riaxinum design leads for erach part of the seaplane structure, 

(a) The seaplane as a whole s h a l l be assumed to be subjected to 
the loads corresponding with the load factors spec i f ied in § A b . 2 5 3 , except 
as otherwise prescribed. In applying the leads resul t ing from the load f a c ­
tors prescribed in § Ab ,253 , i t sha l l be permissible t o d i s tr ibute the loads 
ever the h u l l bottom in order to avoid excessive l o c a l shear leads and bend­
ing ncoents at tho locat ion cf water load appl icat ion , using pressures not 
l e s s than these proscribed in § Ab.25& ( b ) , 

(b) For twin f l o a t seaplanes, each f l o a t s h a l l bo treated as an 
equivalent hu l l on a f i c t i t i o u s Seaplane having a weight equal t o one-half 
the weight cf the twin f l o a t seaplane. 

(c ) Except in the take-of f condition of § Ab,255 , the aerodynamic 
l i f t on the seaplane during the impact sha l l be assumed to be 2 / 3 cf the 
weight cf the seaplane, 

Ab.253 Hull and main f l o a t load f a c t o r s . Water reaction load factors 
sha l l be computed as fo l lows: 

For the step landing case: 



FIGURE 4 b - 1 5 a PICTORIAL DEFINITION OF ANGLES . 

DIMENSIONS , AND DIRECTIONS ON A SEAPLANE, 
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For the bo;; and stern landing cases: 

whore * 

rt-| ~ water reaction load factor (water reaction divided by the 
seaplane weight); 

G l " empirical seaplane operations factor equal to G."309, 
except that this factor shall not be loss than that necessary to obtain 
the minimum value cf step load factor of 2„33j 

V S o - seaplane stalling speed (mph) with landing flaps extended 
in the appropriate position and with no slipstream effect; 

ft *• angle of dead rise at the longitudinal station a t which 
tho load factor is being determined (see Figure Ub«l5a); 

¥ - seaplane design landing "Weight In pounds; 

'Kj_ *= empirical hull station weighing factor. (See Figure 
lib—lSb.) For a twin float seaplane, in recognition of the effect cf 
flexibility of the attachment of the floats to the seaplanej it shall be 
acceptable to reduce the factor K-j_ at the bow and stern to £«8 of the 
value shewn in Figure lib~l5b« This reduction shall not apply to the 
float design but only to the design of the carry-through and seaplane 
structure; 

r x *° ratio of distance, measured parallel to hull reference 
axis, from the center of gravity of tho seaplane to tho hull longitudinal 
station at v:hich tho load factor is being computed to the radius of 
gyration in pitch of the seaplane, the hull reference axis being a 
straight lino, in the plane of symmetry, tangential to tho keel at the 
main stop0 

\ib,2$l± Hull and main f loa t landing conditions,, 

(a) Symmetrical step landing;. The limit water reaction lsad 
factor shall be in accordance with Sj i|b<,25>3<! The resultant water load 
shall be applied at the keel through the center of gravity perpendicu­
larly to the keel line<> 

(b) Symmetrical bow landinga The limit water reaction load 
factor shal l be in accordance with § lib.253c The resultant water load 
shall be applied at tho keel l/f> of the longitudinal distance from the 
bow to tho step, and shall bo directed perpendicularly to the keel line. 
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(c) Symmetrical storn landing. The limit water reaction load 

factor shall bo in accordance v;ith T-lib.253. The resultant water load 
shall be applied at the keel at a point 85 percent of tho longitudinal 
distance from the stop to the stern post, and shall bo directed perpen­
dicularly to the keel lino. 

(d) Unsymmetrical landing' -.hull type and single float 
seaplanes. Unsyrametrical step, bow, and stern landing conditions shall 
bo investigated. The loading for oach condition shall consist of an up­
ward component and a side component equal, respectively, to 0.75> and 
0.2? tbxxA times the resultant load in the corresponding symmetrical 
landing condition. (Seo paragraphs (a), (b), and (c) of this section.) 
The point of application and direction of the upward component of tho 
load shall be the same as that in the symmetrical condition, and the 
point of application of the side component shall be.at the same longitu­
dinal station as tho upward component but directed inward perpendicularly 
to the piano of symmetry at a point midway between the keel and chine 
lines. 

(e) Unsymmctrical landing. - tain float soaplanos. The unsym-
mctrical loading shall consist of an upward load at the step of;each 
float of 0.7? and a side load of 0.2f> tan£ at one float times the stop 
landing load obtained in accordance with § Ub«2£'3. The side load shall 
be directed inboard perpendicularly to the plane of symmetry midway be­
tween the keel and chine lines of the float at the same longitudinal 
station as the up/ard load. 

Ub.2^5 Hull and main float tako-off condition. The provisions of 
this section shall apply to the design of the v/ing and its attachment 
to the hull or main float. The aerodynamic wing lift shall bo assumod 
to bo zero. A downward inertia load shall be applied and shall corre­
spond with tho following load factor: 

CTQ Vsi 
n *r 

whero: 

n s inertia load factor; 

C jq - empirical seaplane operations factor equal to 0.003; 
V s ** seaplane stalling speed (mph) at the design tako-off 

weight with the flaps extended in the appropriate take-off position; 

{3 m angle of dead rise at the main step (degrees); 

W seaplane design take-off weight in pounds. 
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K 2 v S i 
rk "2 t a n p k ' 

where I " 

P^ «• pressure at the keel; • 

C 2 * , 0 0 1 6 ; 

K 2 * hull station weighing factor (see Figure ljb-l5b)j 

V^n * seaplane stalling" speed (mph) at the design take­
off weight with flaps extended in the appropriate take-off position; 

™ angle of dead rise at keel (see Figure Ub-l^a). 

The pressure at the chine shall be 0.75 ?v» ^ n c pressures between the 
keel and chine shall vary linearly*-• (Sec Figure f|b-l5c.) 

(2) Flared bottom. The pressure distribution for a 
flared bottom shall be that for an unflared bottom prescribed in subpara­
graph (l) of this paragraph, except that tho pressure at the-chine shall 
be computed as follows: 

K 2 V s
 2 •' 

P-v « C 1 
c h 3 tan 

where: 

•̂ ch = pressure at the chine; 

C 3 - * , 0 0 1 2 ; 

I|b>2 6̂ Hull and main float bottom pressures. The provisions of 
this section shall apply to the-design of the hull and main float struc­
ture, including frames and bulkheads,, 'stringers, and bottom plating. In 
the absence of more rational data, tho pressures .and distributions shall 
be as follov.'s: 

(a) Local pressures. The following pressure distributions 
are applicable for tho design of- the-bottom plating-and stringers and 
their attachments to the supporting structure. " The area 'over which "these 
pressures are applied shall be such as to simulate pressures Occurring 
during high localized 'impacts on the hull' or float, and need not extend 
over an area which would induce- critical' stresses in the frames or in. the 
overall 'structure. ' ' ' : ' ' . ' ' 

(!)• Unflared bottom. The pressure at the keel (psi) shall 
be computed as follows: 

2 
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angle of dead rise at appropriate station. 

(2) Unsymmotrical. The unsymmetrical pressure distribu­
tion shall consist of tho pressures prescribed in subparagraph (l) of 
this paragraph on one side of the hull or main float center lino and one-
half of that pressure on the other side of the hull or main float center 
line. (See Figure ub-i5c-) 

Ub.2^7 Auxiliary float loads. Auxiliary floats, their attachments, 
and supporting structure shall be designed for the following conditions. 
In the cases specified in paragraphs (a), (b)j, (c), and (d) of this section 
it shall be acceptable to distribute the prescribed water loads over the 
float bottom to avoid excessive local loads, using bottom pressures not 
less than those prescribed in paragraph (f) of tnis section. 

K 2 • hull station weighing factor (see Figure Ub-lSb); 

V s^ = seaplane stalling speed (mph) at the design take­
off weight with flaps extended i n the appropriate take—off position; 

p1 = angle of dead rise at appropriate station. 

The pressure at the beginning of the flare shall bo the same as for an 
unflared bottom, and the pressure between the chine and the beginning of 
the flare shall vary linearly. (Soc Figure Ub-l^c.) 

(b) Distributed pressures. The following distributed pres­
sures arc applicable for the design of tho frames, keel; and chine struc­
ture. Those pressures shall be uniform and shall be applied simultane­
ously over the entire hull or main float bottom* The l G a d s so obtained 
shall be carried into the sidcwall structure of the hull proper3 but 
need not bo transmitted in a fore and aft direction as shear and bending 
loads« 

(l) Symmetrical. The symmetrical pressures dhall be 
computed as follows % 

^ ^ t a n p ' 

wherei 

P * pressure; 

» 4 it*78C 1 (for C 1 sec § lib,2£3)$ 

K2 a hull station weighing factor (see Figure Ub - l ^b ) ; 

V S q a seaplane stalling speed (mph) with landing flaps 
extended in the appropriate position and with no slipstream effect; 
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(a) Stop loading. The resultant water load shall be applied 
in the plane of symmetry of the f loat at a point three-fourths of the 
distance from the bow to tho step and shall be perpendicular to the keel . 
The resultant limit load shall be computed as fol lows, except that the 
value of L need" not exceed three times the weight of tho displaced water 
Y/hen the f loat is completely submerged: 

whore: 

L = l imit loadj 

= .001;; 

V S o = seaplane stalling speed (mph) with landing flaps 
extended in tho appropriate position and with no. slipstream effect ; 

IT - seaplane design landing weight in pounds; 

P3 " angle of dead rise at a station 3/I4. of the distance 
from the bow to the step, but need not be less than 15 degrees; 

r a ratio of the lateral distance between the center of 
gravity and tho^plane of symmetry of the float to the radius of gyration 
in r o l l , 

(b) Bow loading. The resultant limit load shall be applied 
in tho piano of symmetry of the f loat at a point one-fourth of the 
distance from tho bow to the step and shall bo perpendicular to the 
tangent to the keel line at that point. The magnitude of the resultant 
load shall be that specified in paragraph (a) of this section. 

(c) Unsymmctrical stop loading. The resultant water load 
shall consist of a component equal to 0.75 times the load specified in 
paragraph (a) of this section and a side component equal to 0,2? t a n o 
times the load specified in paragraph (a) of this section. Tho side load 
shall be applied perpendicularly to tho plane of symmetry of the f loat at 
a point midway between tho keel and the chine. 

(d) Unsymmetrical bow loading. The resultant water load shall 
consist*of a component equal to 0.75 times tho load specified in para­
graph (b) of this section and a side component equal to 0.25 tan^0 times 
the load specified in paragraph (b) of this section. The side -load shall 
be applied perpendicularly to the plane of symmetry at a point midway 
between the keel and the chine. 



(e) Immersed float condition. .-The resultant load shall bo 
applied at the ccntroid of the cross section of the float at a point 
one-third of the distance from the bow to the step. Tho limit load . 
components shall be as follows: 

vertical • fgV 

aft - C ^ V ^ C K V s / 

side - C y , £ v ^ ( K V f l 0 ) 2 j 

whore: 

• mass density of water; 

V - volume of float; , 

C x « coefficient of drag force, equal to 0 .10; 

Gy » coefficient of side force, equal to 0.06; 
K = 0.8, except that lower values shall be accept­

able if it is shown that the floats, are incapable of submerging at a 
speed of 0.8 V s in normal operations; 

V S o • seaplane stalling speed (mph) with landing flaps 
extended in the appropriate position and with no slipstream effect. 

(f) Float bottom pressures. The float bottom pressures shall 
bo established in accordance with jj' l|.b.256 (a) and (b). The angle of 
dead,rise to be -used in determining the float bottom pressures shall be 
as defined in paragraph (a) of this section, 

26> By amending § Ub.260 (a) (2) to read-as follows: . 

Lib. 260 General. 

(a) (2) Forward 9.0g 

27. By amending § Ub.306 (d) to read as follows: 

Ub.306 Material strength properties and design values. * # * 

(d) The strength, detail design, and fabrication of tho 
structure shall be such as to minimize the probability of disastrous 
fatigue failure. . 

NOTE: Points of stress concentration are one of the main sources 
of fatigue failure. 
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28. By rescinding §§ db.308 and Ltb.30? and adding a new § lib.308 
to read as follows; 

lib.308 Flutter^ deformation, and vibration. Compliance with the 
following provisions shall be shown by such calculations, resonance 
tests, or other tests as are found necessary by the Administrator. 

(a) Flutter prevention^ The airplane shall bo designed to 
be free from "flutter of wing and tail units, including all control .and 
trim surfaces, and from divergence (i.e., unstable structural distortion 
due to aerodynamic loading), at all speeds up to 1,2 V D , A smaller 
margin above Vj) shall be acceptable if the characteristics of the air­
plane (including the effects of compressibility) render a speed of 
1*2 Vp unlikely to bo achieved, and if it is shown that a proper margin 
of damping exists at speed Vp. In tho absence of more accurate data, 
the terminal velocity in a dive of 30 degrees to the horizontal shall be 
acceptable as the maximum speed likely to be achieved. If concentrated 
balance weights are used on control surfaces, their effectiveness and 
strength, including supporting structure, shall be substantiated, 

(b) Loss of control duo" to structural deformation,, The air­
plane shall be designed to be free from control reversal and from undue 
loss of longitudinal, lateral, and directional stability and control as 
a result of structural deformation, Including that cf the control surface 
covering, at all speeds up to the speed prescribed in paragraph (a) of 
this section for flutter prevention, 

(c) Vibration and buffeting. The airplane shall be designed 
to withstand all vibration and buffeting which might occur in any likely 
ope rating c onditions. 

29e By amending § Ub,32U by adding a new sentence, to paragraph (b) 
to read as follows; "For airplanes with flaps which aro not subjected 
to slipstream conditions, tho structure shall be designed for tho loads 
imposed when the wing flaps on one side arc carrying tho most severe load 
occurring in tho prescribed symmetrical conditions and those on the other 
sido aro carrying not more than 80 percent of that load*" 

3 0 . By amending § hb.326 to read as follows; 

Itb.326 Control system locks. Provision shall be made to prevent 
damage to the control surfaces (including tabs) and the control system 
which might result from gusts striking the airplane while it is on the 
ground or water (sac also Ub.226), If a device provided for this 
purpose, when engaged, prevents normal operation of the control surfaces 
by the pilot, it shall comply with the following provisions. 

(a) Tho device shall cither automatically disengage when the 
pilot operates the primary flight controls in a normal manner, or It 
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she l l l imi t the operation cf the airplane in such a manner that the p i l o t 
receives -unmistakable warning at the s tart of take-off* 

(b) Moons sha l l be provided to preclude the p o s s i b l i l i t y of the 
device becoming inadvertently engaged in. f l i g h t , 

3 1 . By amending § 4b .329 (a) (5) to read as follows* 

4b„329 Control system d e t a i l s : aenerql« 

(a) Cable systems. * * * 

(5) All pulleys and sprockets sha l l be provided with 
c lose ly f i t t e d guards to prevent the cables and chains being displaced 
or fou led . 

3 2 . By amending § 4b .334 by adding a new subparagraph (3) t o para­
graph ( a ) thereof to read as fo l lows: 

4b .334 Hetra.cting mechanism. 

. (a) General . * *"* . 

(3) Lending gear doors, the ir operating mechanism, and their 
supporting structure s h a l l be designed for the conditions of a ir speed and • 
load factor prescribed in subparagraphs ( l ) and (2) of this paragraph, and 
in addition they sha l l be designed for the yawing maneuvers prescribed for 
the a irplane , 

3 3 . By amending § 4b.335 tc read as f o l l o w s 

4b,335 Wheels. Main whoels and nose wheels s h a l l be of an approved 
type . The following provisions s h a l l apply* 

(a) The maximum.static load rating of each main wheel and nose 
wheel s h e l l not be l e ss than the corresponding s t a t i c ground react ion under 
the design take-of f weight of the airplane and the c r i t i c a l center of 
gravity p o s i t i o n , 

(b) The maximum l i m i t load rating of each main wheel and nose 
wheel s h a l l not be l e s s than the maximum.radial l imi t load determined in 
accordance.with the applicable ground load requirements of th is part (see 
a§ 4c .230 through 4 b , 2 3 6 ) . 

, (c) The maximum kinet ic energy capacity rating of each main 
wheol-brako assembly sha l l not bo l ess than the k inet ic energy absorption 
requirement determined as fo l lows: 

EE = .0334ttV3g . 
H 

where, 
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KE *» kinet ic energy per wheel ( f t . l t s s«) j 
W » design landing weight ( l b s . ) j 
V g 0 •* power-off s t a l l i n g 'speed of the airplane (nph) at sea 

l e v e l at the design landing weight and in the landing conf igura t ion 
N «* nunber of nain wheels * 

NOTE: The expression for kinet ic energy assumes an-equal d i s tr ibut ion 
of braking between nain wheels . In cases cf unequal d is tr ibut ion the e x ­
pression requires appropriate modif icat ion. 

(d) The nininun s t a l l i n g speed rating of each nain wheel-
brake assonbly, i „ o « , the i n i t i a l speed used in the dynrnonotcr t e s t s , 
she l l not be greater than tho V S c used in the determination cf k ine t i c 
energy in accordance with paragraph (c) cf t h i s sec t ion . 

NOTE: The previs ion cf th is paragraph i s based upon the assumption 
that the tes t ing procedures f o r wheel-brake assemblies involve a specif ied 
rate cf dece lerat ion, and, therefore , f or .the sane amount of k inet ic 
energy the rate ..f energy absorption (the power absorbing a b i l i t y of tho 
brake) var ies inverse ly with the i n i t i a l speed. 

34. By amending § 4^,336 (a) (2) to read as fellows* ' ' ' 

' 4h,,336 T i r e s . 

(a) * * * 

(2) Lead en each main wheel t i r e equal t o the corresponding 
s t a t i c ground react ion at the c r i t i c a l center of gravity p o s i t i o n . 

35* By amending § 4^.336 (a) (3) by insert ing the words n n c s t c r i t i c a l " 
preceding tho words "center cf gravi ty" . 

36. By a--.ending § 4^.337 (a) ( l ) to rend as fo l lows: 

Ab*237 Brakes. 

(a) General. 

( l ) The airplane s h a l l t c equipped with brakes cf an 
approved t y p e . The brake rat ings sha l l be in accordance with § 4b .335 (c ) 
and ( d ) . 

3 7 . By amending the second sentence cf § 4b .338 to read: "The n a x i -
nua U n i t load rating of each sk i she l l not be l e s s than the naxinun U n i t 
load determined in accordance with the applicable ground load requirements 
of this p a r t , (See §§ 4b.230 through 4b.236.) 

38# By amending j 4^*341 t o read as fo l lows: 

4b«3Al Seaplane nain f l o a t s . Seaplane nain f l e e t s sha l l be cf an 
approved typo and sha l l comply with tho provisions cf § 4 b , 2 5 0 . In addi ­
t i o n , the fcllowin;j sha l l apply. 
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C^) Buoyancy* Erch .seaplc.no main f l o a t sha l l have a buoyancy of 
80 percent in excess of that required to support the maximum weight of the 
seaplane In fresh water* -

(b) Compartmentat3,on. Each seaplane main f l o a t sha l l contain not 
l e s s than 5 watertight conpartnents. Tho conpartr.ents sha l l have a p p r o p ­
riately equal volumes, 

3 9 . By amending the t i t l e and paragraph (a) of § 4b.342 to road as 
fellows* 

4W42 
(a) The hul l s of boat seaplanes and amphibians sha l l be divided 

into watertight cottartncnts so t h a t , with any two adjacent conpartnents 
flooded> the buoyancy of the hu l l and auxi l iary f l o a t s (and wheel t i r o s , i f 
used) w i l l provide a su f f i c i en t margin of pos i t ive s t a b i l i t y to ninirdao 
capsizing i n rough fresh water. 

4 0 . By amending the t i t l e , of § 4b,352 t c read* Windshield and w j n - : 

d-Cfltfp. 

41. By adding a new paragraph (c ) t o § 4-. .352 to road as fol lows* 

4b«3^2 Windshield and windows. * * * 

(c) Tho design of windshields and windows in pressurized a i r ­
planes s h a l l be based cn fac tors pecul iar to high a l t i tude operation, (See -
also § 4 b . 3 7 3 . ) " 

NOTE: Factors' pecul iar t o hi^h al t i tude operation as they may af fect 
the design of windshields and windows include the e f fec t s of continuous 
and cyc l ic prossurizat icn loadings, tho inherent character is t ics cf the 
notor ia l used, the e f f ec t s cf to pcr'.turcs and temperature d i f f e r e n t i a l s , 
e t c . 

4 2 . By adding a new paragraph (g) to § 4b.353 tojread as follows* 

4b,353 Contro ls . * * * 

(g) Where the work load on the f l i g h t crow i s such as to require 
a f l i g h t engineer (see § 4b ,720 ) , a f l i r h t engineer s tat ion s h a l l bo p r o ­
vided. The. s tamen sha l l be so located and arranged that the f l i g h t crew 
members c m pec* urn their functions e f f i c i e n t l y and without, interfer ing 
with each otluc,.. -

43v- By xvadirg § Ab 0 358 (a) by adding a second sentence to read as 
fol lows: i ?Sor -s a\<d bcrth3 s h a l l bo of an approved type (soe a l so § 4*b,643 
concerning safety bolts; .11 . . 

http://seaplc.no
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4 4 * By amending S 4 ^ . 3 5 8 (c) to road as follows: 

Ab.358 Scats, berths, and safety belts. * * * 

(c) Strength. All scats and berths and their supporting struc­
ture shall be designed for occupant weight of 170 pounds with due account 
taken of the maximum load factors, inertia forces s and reactions between 
occupant, sot.t, and safety belt or harness corresponding with all relevant 
flight and ground load conditions, including tho emergency landing condi­
tions proscribed in § Ab o 260 . In addition, the following shall apply. 

(1) Pilot scats shall bo designed.for the reactions re­
sulting from the application of pilot forces to the flight controls as 
prescribed in § At,224» 

( 2 ) In determining tho strength of the scat or berth 
attachments to the structure, and the safety belt or shoulder harness 
attachments to the seat, berth, or structure, the inertia forces spocifiod 
in § 4 b . 2 6 0 (a) shall bo multiplied by a factor cf 

4 5 , By amending % 4 b . 3 5 9 (c) to read as follc-'ss 

Abo359 Carr;o and baggage compartmentsa # * * 

(c) Previsions shall bo nr.d.o to protect tho passengers and crew 
from injury by the contents of any compartment, taking, into account the 
emergency landing conditions of § Ab . 26o« 

4 6 , By amending § 4b*371 by rescinding all of the section excepting 
paragraph (b) thereof, by redesignating paragraph (b) as paragraph (d), and 
by. adding new paragraphs (0) through (c) to road as follows: 

Ab.R37I Ventilation. 

(a) All crew compartments shall be ventilated by providing a 
sufficient amount of frosh air to enable the crew members to perform their 
duties without undue discomfort or fatigue, 

NOTE: A frosh air sxipply of approximately 10 cubic feet per minute 
is considered a minimum for each crew noobcr. 

(b) Ventilating air in crow and passenger compartments shall be 
free cf harmful or hazardous concentrations-of gases or vapors„ 

NOTE: Carbon monoxide concentrations in excess of ono part in 20,000 
parts of air are considered hazardous. Carbon dioxide in excess cf 3 per­
cent by volume (sea level equivalent) is considered, hazardous in tho case 
cf crew nenfcors, Higher concentrations of carbon dioxide nay not nec­
essarily be hazardous in crew compartments if appropriate protective breath­
ing equipment is available. 
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(c) Prevision s h e l l be rrde to insure the conditions prescribed 
in paragraph (b) of th i s section in the event of reasonably probable 
fa i lures or malfunctioning cf the ven t i l a t ing , heating, prossurizntion, 
or other systems and equipment 6 

NOTES Exarples of acceptable provisions include secondary i s o l a t i o n , 
in tegra l protect ive devices , and crew warning and shutoff f o r equipment 
the' malfunctioning of which could introduce harmful er hazardous quanti t ies 
of smoke or gases . 

4 7 . By amending § 4b .372 tc read as fol lows? 

4b .372 Heating systems,, Combustion herters s h a l l be of an approved 
type and s h a l l ccnply with the f i r e protection requirements of § 4 b « 3 8 6 0 

Engine exhaust heaters shal l comply with the provisions of § 4b»467 (c) and 
I'd)* 

4 8 . By'amending the reference at the end of § 4b*373 to read as 
fo l lows . "(See a lso §§ 4 b , 2 l 6 (c ) and 4-b.352*)'"' 

49« By amending § 4bc374 to read as fo l lows: 

4b .374 Pressure supply. (See g 4b .477 ( c ) . ) 

5 0 . By amending the heading "FIRE PREVENTION*5 and § 4 W 3 8 0 to road 
as fo l lows: 

FIRE PROTECTION 

• 4^*380 Goner ale Compliance s h e l l be shown with the f i r e protect ion 
requirements'of §§ 4b ,381 through 4 b . 3 8 6 , (Sec a l so §§ 4b»480 through 
4 b . 4 8 9 . ) In addit ion, the fol lowing s h a l l apply. 

(") Hand, f i r e ext inguishers . Hand f i r e extinguishers s h a l l be 
of an approved type . The types and quantit ies of extinguishing agents 
s h a l l be appropriate for the types cf f i r e s l i k e l y to occur in the compart-
nents where the extinguishers are intended for u s e c Extinguishers intended 
f o r use in personnel compartments sha l l be such as to minimize the hazard 
of toxic gas concentrations., 

(b) B u i l t - i n f i r e extinguishers,. Whore a b u i l t - i n f i r e e x t i n ­
guishing system i s required, i t s capacity In re la t i on tc the compartment 
volume and vent i la t ion rate s h a l l be suf f i c ient to combat any f i r e l i k e l y 
to occur in the compartment., . A l l b u i l t - i n f i r e extinguishing systems 
she l l be so i n s t a l l e d that any extinguisher agent l i k e l y to enter personnel 
'comportments w i l l net be hazardous to the occupants and that discharge of 
the extinguisher cannot resu l t in s tructural damage. (See a l so § 4b.371o) 
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(c) Protect ive breathing equipment.. I f the airplane contains 
Class A or B carg;. cc apartments (see § •Ab.383) , protect ive breathing equip­
ment s h a l l be ins ta l l ed for the use cf appropriate crew members. (See 
a A t . 6 5 1 ( h ) . } 

51 • By amending § 4b , 3 8 l by adding paragraph (o) and ( f ) t c read as 
fo l lows: 

A l . 3 8 1 Cabin i n t e r i o r s . * * * 

(e) At leas t one hand f i r e extinguisher s h a l l be provided for 
use .by the f l i g h t crow. 

( f ) In addition to the requirements of paragraph (c ) cf th i s 
sect ion at l eas t the following nur.ibor of hand f i r e extinguishers con­
venient ly located for uso in passenger compart -ents sha l l be provided 
according to the passenger capacity cf the airplane* 

Passenger capacity Minimum number of. f i r e extinguishers 

6 or l e s s 0 
7 through 30 1 

31 through 60 _ .2 
6 l or "more ' . ' 3 

5 2 ; . By amending § A-).383 (a) by changing tho t i t l e thereof to read 
"C^ass A . " and by deleting from the f i r s t , sentence the words "in tho l A T 

category 1 1 and inserting in l i e u thereof the words "as A". 

5 3 . By amending §' Ab.383 (t) ' by changing the t i t l e thereof to read 
"Class ,6 ." and. by deleting, from the f i r s t sentence tho words "in the 'B 1 

category" and, insert ing in lieu" thereof the words "as B". 

54-. By amending § At.3S3 (b) (4) by delet ing tho clause "except that 
addit ional service l in ing of f lane -res i s tant material 'shall to acceptable," 

5 5 . By amending § '4b ,383 .(c) by changing the t i t l e thereof to road 
"Cjbass'.C.^ and by deleting, frem the f i r s t sentence the words "in the 1 Q ! 

category" and insert ing in l i e u thereof the words "as C". - : 

56 . By amending § 4b«383 (c) (4) t y delet ing the clause "except that 
addit ional service l ining of f lame-resistant material sha l l be acceptable." 

5 7 . By adding a new paragraph ( d) to § 4b.3^3 to read as f o l l o w t 

^ 0 . 3 8 3 Cargo, ccnr.artment c l a s s i f i c a t i o n . * * * 

( - ) CjjLasff D . Cargo and br.ggr.gc compartments sha l l be c l a s s i ­
f i ed as D i f thoy are so d.esirnod. and constructed, thrt a f i r e occurring 
therein w i l l be completely confined without end.rngerina, the safety of the 
airplane or the occupants. Compliance sha l l bo shown with the fo l lowing. 

http://br.ggr.gc
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(1) 'Each compartment -shall bo equipped with an approved 
type smoke detector cr fire dotectgr other than heat"detector to give 
warning at the pilot or flight engineer station. 

(2) Means shall tc provided tc exclude .hazardous quantities 
of sncke, flames, cr ether noxious gases fr,m entering into any compartment 
occupied by the crew or passengers. 

(3) Ventilation and drafts shall to controlled within each 
ccrrpartriont so that any fire likely to occur in the ccmpartnont will not 
progress beyend safe limits, 

NOTE. Fcr compartments having a volume not in excess cf 500 cu, ft, 
an airflow cf not more than 1,500 cu, ft, per hour is considered acceptable. 
For larger cenpartnents lesser airflow may be applicable, 

(4) The compartment shall bo completely lined with fire-
resistant material, 

(5)' Consideration shall be given to the effect cf heat 
within tho compartment cn adjacent critical parts cf the airplane, 

58. By amending § 4b,384- (a) by deleting therefrom the words "cate­
gory ' C l n and inserting in lieu thereof the words "class C" , 

59. By adding new §5 4t.385 and 4K386 tc read as follows. 

4b.385 Flammable fluid fire protection. In areas cf the airpla.no 
where flammable fluids cr vapors might be liberated by leakage cr failure 
in fluid systems, design precautions shall be cade to safeguard against the 
ignition cf such fluids, or vapors duo to the operation of other equipment, 
or to control any -fire resulting from such ignition, 

4b,386 Contustjcn heater fjre protection. 

(a) Combustion heater fire zones. The following shall be con­
sidered as combustion heater fire zones and shall be -protected against fire 
in accordance with applicable provisions of §§ 4b.480 through 4t.490, 

(1) Region surrounding the heater, if such region con-
stains any flammable fluid system components cth^r than the heater fuel 
system which might bo damaged by heater malfunctioning or which, In case 
of leakage or failure, nifjht permit flammable fluids cr vapors to reach 
tho heaters, 

(2) Region surrounding the heater, if the heater fuel 
system incorporates fittings the leakage'cf which wculd permit fuel or 
vapors to enter this region. 

http://airpla.no
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(3) That portion of the ventilating air passage which 
surrounds the combustion chamber. 

(b) Ventilating air ducts. 

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

(2) Unless isolation is provided by the use of fire­
proof valves or other 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 originating 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 malfunc­
tioning of the flammable fluid system components cannot introduce . . 
flammable fluids or vapors into the ventilating airstream. 

(c) Combustion air ducts. 

(1) Combustion air ducts shall be of fireproof construc­
tion for a distance sufficient to prevent damage from backfiring 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 airstream under 
any conditions of ground or flight operation including conditions of 
reverse flow or malfunctioning of the heater or its associated components, 

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

(d) Heater controls - general. Provision shall be made to 
prevent hazardous accumulations of water or ice on or within any heater 
control components, control system tubing, or safety controls, 

(e) Heater safety controls. 

(l) In addition to the components provided for normal 
continuous control of air temperature, air flow, and fuel flew,means jjrfepeni-
ont of such components shall be provided with respect to each heater to'shut 
off automatically that heater* a ignition and fuel supply'at a point remote 
from the heater when the heat exchanger temperature or ventilating air 
temperature exosed safe limits or when either tbja combustion air flow or 
the ventilating air flow becomes inadequate for safe operation. The 
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means provided for th is purpose for any individual heater s h a l l be inde ­
pendent of a l l components serving other heaters the heat output of which 
i s e s sent ia l t o the safe operation of the a i rp lane . 

(2) "Warning means sha l l be provided to indicate to the 
crew when a heater, the heat output of which i s e s sent ia l to the safe 
operation of the airplane, has been shut off by the operation of the 
automatic means prescribed in subparagraph (1) of this paragraph. 

( f ) Air, in takes . Combustion and vent i l a t ing a i r intakes s h a l l 
be so located that no flammable f l u i d s or vapors can enter the heater 
system under any conditions of ground or f l i g h t operation e i ther during 
normal operation or as a r e su l t of malfunctioning, f a i l u r e , or improper 
operation of other airplane components. 

(g) Heater exhaust;» Heater exhaust systems s h a l l comply with 
the provisions of *§ 4b .A67 (a) and ( b ) . In addit ion, the fol lowing s h a l l 
apply. 

(1) Exhaust shrouds s h a l l be sealed so that flammable 
f lu ids and hazardous quanti t ies of vapors cannot reach the exhaust systems 
through, j o i n t s . . 

(2) Exhaust systems sha l l not r e s t r i c t the prompt r e l i e f 
of backfires which can cause heater fa i lure due to pressures generated 
within the heater . 

(h) Heater f u e l systems* Heater f u e l systems sha l l comply with 
a l l portions of the powerplant f u e l system requirements which af fect safe 
heater operat ions . In addit ion, heater f u e l system components within the 
vent i la t ing sirstream s h a l l be protected by shrouds so that leakage from 
such components cannot enter the vent i la t ing airstrepm. 

( i ) Bra ins . Means s h a l l be provided f o r safe drainage of f u e l 
accumulations which might occur within the combustion chamber or the heat 
exchanger. Portions of such drains which operate at high temperatures 
sha l l be protected in the same manner as heater exhausts (see paragraph 
(g) of t h i s s e c t i o n ) . Drains s h a l l be protected against hazardous i ce 
accumulations in f l i g h t and during ground operat ion. 

6 0 . By amending the t i t l e of Subpart E by delet ing the words 
"(RECIPROCATING ENGINES)" therefrom. 

6 1 , By amending* the heading "GENERAL'' immediately preceding 5 Ab.A00 
to read "INSTALLATION". 

62* By amending the t i t l e of § 4-b.400 to read "General." and by 
considering the present teat of paragraph (a) as the i n i t i a l text of t h i s 
sec t ion . 
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63* By adding a now § iib.i+OO (a) to road as follows: 

iib.qOQ General. * * * 

(a) Scope. Reciprocating engine installations shall comply 
with the provisions of this subpart, Turbine engine installations shall 
comply with such of the provisions of this subpart as are found applicable 
to the specific type of installation 

6I4. By amending § Ub.UOO (b) by adding a title to read "Functioningc" 

65c By amending § ub.lt00 (c) by adding a title to read ''Accessi­
bility." 

66a By amending § ljbBlj.OO (d) by adding a title to read "Electrical 
bonding „11 

6 7 , By. amending § iib.lt01 (b) to read as follows; 

UbjUOl Engines„ * •* ̂  

(b) Engineiisolation. The powerplants shall be arranged and 
isolated each from the other to permit operation in at least one config­
uration in a manner such that the failure or malfunctioning of any 
engine, or of any system of the airplane the failure of which can affect 
an engine, will not prevent the continued safe operation of the remaining 
engine(s) or require immediate action by a crew member for continued safe 
operation. 

68r. By Inserting a new sentence at the end of § lib.hOl (c) following 
the word "construction" to road as follows; "If hydraulic propeller 
feathering systems are used for this purpose, the feathering lines shall 
be fire-resistant under the operating conditions which may be expected to 
exist when feathering is being accomplished." 

69„ By amending 3 iibeU06 (a) to road as follows; 

libc.h06 Propeller de-•icing provisions. 

(a) Airplanes intended for operation under atmospheric condi­
tions conducive to the formation of ice on propellers or on accessories 
where ice accumulation would jeopardize engine performance shall be pro­
vided with means for the prevention or removal of hazardous ice accumu­
lations t 

?C 9 By amending § UboUll to read as follows: 

iibcUll Fuel system independence. The design of the fuel system 
shall comply with the requirements of 3 Ub„U01 (b). Unless other 

http://ub.lt
http://iib.lt


- 32 -

p r o v i s i o n s arc made i n compl i ance w i t h this r e q u i r e m e n t , the f u e l sys tem 
s h a l l bo arranged t o permi t the s u p p l y o f f u e l t o each eng ine th rough a 
sys tem independen t o f any p o r t i o n o f a sys t em s u p p l y i n g f u e l t o any 
o t h e r e n g i n e . 

7 1 . By amending § U b . U 2 6 ( a ) (3) t o r e a d as f o l l o w s : 

ab.i j .26 F u e l tank v e n t s and c a r b u r e t o r vapor v e n t s c 

( a ) # # 

(3) The v e n t s h a l l be o f s u f f i c i e n t s i z e t o p r even t the 
e x i s t e n c e o f e x c e s s i v e d i f f e r e n c e s o f p r e s s u r e be tween the i n t e r i o r and 
e x t e r i o r o f the tank dur ing normal f l i g h t o p e r a t i o n , dur ing maximum r a t e 
o f d e s c e n t , and , i f a p p l i c a b l e , du r ing r e f u e l i n g and d e f u c l i n g . 

7 2 . By adding a new § Wb<-h2-B t o r o a d as f o l l o w s : 

lib,1+28 Under-wing f u e l i n g p r o v i s i o n s n Under-iving f u e l tank c o n n e c ­
t i o n s s h a l l bo p r o v i d e d w i t h means t o p r e v e n t the e s c a p e o f hazardous 
q u a n t i t i e s o f f u e l from the tank i n the e v e n t o f m a l f u n c t i o n i n g o f the 
f u e l e n t r y v a l v a w h i l e the c o v e r p l a t e i s removed . I n a d d i t i o n t o the 
normal moans p r o v i d e d i n the a i r p l a n e f o r l i m i t i n g the tank c o n t e n t , a 
means s h a l l be i n s t a l l e d t o p r e v e n t damage t o the tank i n ca se o f f a i l u r e 
o f the normal means. 

7 3 . B"*r amending 3 Ub.l±30 t o read as f o l l o w s ; 

Ub.U3Q F u e l pumps 0 

( a ) Main pumps. 

(1 ) I f the eng ine f u e l s u p p l y i s ma in ta ined b y means o f 
pumps, one f u e l pump f o r each engine s h a l l bo e n g i n e - d r i v e n . 

(2) F u e l punvos s h a l l moot the p e r t i n e n t f l o w requ i remen t s 
o f 3 U b . m 3 . 

(3) A l l p o s i t i v e d i s p l a c e m e n t f u e l pumps s h a l l i n c o r p o r a t e 
an i n t e g r a l byr-pass, u n l e s c p r o v i s i o n i s made f o r a c o n t i n u o u s s u p p l y o f 
f u e l t o a l l eng ines i n c a s e o f f a i l u r e o f any one pump. Engine f u e l i n ­
j e c t i o n pumps which are approved as an i n t e g r a l p a r t o f the eng ine need 
no t i n c o r p o r a t e a by—passj 

(h) I f the emergency f u e l pumps a rc o i l dependent upon 
the same s o u r c e o f mot ive p o w e r , the main f u e l pumps s h a l l be c a p a b l e o f 
p r o v i d i n g s u f f i c i e n t f u e l f l o w and p re s su re t c ma in t a in l e v e l f l i g h t a t 
maximum Weight and normal c r u i s i n g per:/or a t an a l t i t u d e o f 6,000 f o o t w i t h 
1 1 0 ° F. f u e l w i t h o u t the a i d o f any emergency f u e l pump. 

http://ab.ij.26
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(b) • Emergency pumps. 

(1) Emergency fuel pumps shall be provided to permit 
supplying all engines with fuel in case of failure- of 'any one main fuel 
pump, except in the case of installations in which the only fuel pump 
used in the system is an engine fuel injection pump which is approved as 
an integral part of tho. engine, 

(2)- Emergency fuel pumps shall be available for immediate 
use in case of failure of any other fuel pump. No manipulation of fuel 
valves shall be necessary on the part of tho crew to make an emergency 
fuel pump available to the engine -which it is normally intended to servo 
when the fuel system is being operated in the configuration 'complying 
with the provisions of § iib.^ll. 

fh* By adding' a new § lib.li32 (e) to read as follows; 

[|.b.U32 Fuol system lines and fittings. # # 

(e) Flexible hoses ivhich might be adversely affected by 
exposure to high temperatures shall not be employed in locations whore 
excessive temperatures will exist during operation or after*engine shut­
down, 

75- -By amending § Ub.li37 (a) (2) to read as followss 

Ub0U37 Fuel jettisoning system. * # * 

(a) * * 

( 2 ) Climb at the one-engine-inoperativc best rato-of-
climb speed with tho critical engine inoperative, tho remaining engine(s) 
at maximum continuous power* 

76, By amending § hb.hkO (b) to road as follows* 

Uh.hhO General. * * # 

(b) The oil tank capacity available for the use of the engine 
shall not-be less than the product of the endurance of the airplane under 
critical operating conditions times the maximum permissible oil consump­
tion ;rate of tho engine under the same conditions, plus a suitable margin 
to assure system circulation. In lieu of a rational analysis of airplane 
range, a fuel-oil ratio of 30:1 by volume shall be acceptable for air­
planes not provided with a reserve or transfer system. 
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77 . By amending § Ub.Iilfl (d) to-read as follows: 

• Ufo«UUl Oil tank construction. * & 

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

78. By amending § Ub.Ui3 to read as follows: : 

Ub.hlj3 Oil tank installation. The.oil tank installation shall 
comply with tho provisions of & Hb.,1422, except that the location of an 
engine oil tank in a designated fire zone shall be acceptable if the 
tank and its supports arc of fireproof construction to the extent that 
damage by fire to any nonfireproof parts would not result in leakage or 
spillage of oil. 

.79* By adding a now sentence at the end of §•Ub»U55 to road as 
follows: "Means shall be provided to prevent excessive pressures from 
being generated in the cooling system." 

80. By adding a new § Ldo.H63 (d) to. read as follows: . 

l|b,[j.63 Induction system ducts. *- * * 

(d) Induction system ducts within any fire zone for -which a 
fire-extinguishing system is required shall be of fire-resistant con­
struction. 

8 1 . By amending § ij.b.Ij.67 (a) (it) to road as follows: 

lfb.l4.67 Exhaust system and installation components. 

(a) General. * & * , . 

(1;) Exhaust gases shall not discharge in a manner to 
cause a fire hazard with respect to any flammable fluid vent or drain. 

82. By adding a new § Ub,l467 (a) (7) to read as follows: 

Ub»U67 Exhaust system and installation components. 

(a) General. * # * 

(7) Exhaust shrouds shall bo ventilated or insulated to 
avoid during normal operation a temperature sufficiently high to ignite 
any flammable fluids or vapors external to the shrouds. 

http://lfb.l4.67
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8 3 . B y adding a now § lib,467 ( a ) (5) to read as follows! 

Ub>U6? Exhaust system and installation components.. # * 

(c) Exhaust heat exchangersB * *' * 

(5) Heat exchangers or muffs shall incorporate no 
stagnant areas or liquid traps which would increase the possibility of 
ignition of flammable fluids or vapors which might be present in case 
of failxire or malfunctioning of components carrying flammable fluids, 

8 l u By amending § ub.U6? ( e ) ( 4 ) to read as follows: 

Exhaust system and installation components» * 

(e) Exhaust .driven turbo-superchargers. # * 

(h) Means shall be provided so that, in the event of 
malfunctioning of the normal turbo-superchargor control system.; the 
turbine speed will not be greater than its maximum allowable value. The 
components provided for this purpose shall be independent of the normal 
turbo-supercharger controls with the exception of tho waste gate operating 
components themselvess 

85. By amending 3 Hb.l4.7U (c) to read as follows: 

Ub.q7U Proeclier controls. * * # 

(c) Propeller reversing controls. Propeller reversing controls 
shall incorporate a means to prevent their inadvertent movement to the 
reverse position. The means provided shall require a distinct and unmis­
takable operation by the crew in order to .place the control in the reverse 
regime both in flight and on the ground. 

8 6 , By adding a new § Ub .a77 (c) to read as follows: 

lib.[>77 Powerplant accessoriesR * * # 

(c) If continued rotation of an engine"driven cabin super­
charger or any remote accessory driven by the engine will constitute a 
hazard in ca.se malfunctioning occurs, means shall be provi'lod to prevent 
hazardous rotation of such accessory without interfering with the 
continued operation of the engine. (See also $ U b t 3 7 1 (c).) 

MOTE: Hazardous rotation may involve consideration of mechanical 
damage or sustained air flows which may be dangerous under certain 
conditions. 
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87* By adding new subparagraphs (3) , (U), and (5) to § Ub.i.78 (b) 
to read as follows; 

Ub,i;78 Engine ignition systems, * * * 

(b) * * * • • 

(3) Portions of magneto ground wires for separate 
ignition circuits which lie on the engine side of the fire wall shall be 
installed, located, or protected so as to minimize the possibility of 
simultaneous failure of two or more wires as a restilt of mechanical 
damage, electrical faults, etc, 

(I4) Ground wires for any engine shall not be routed 
through fire zones, except those associated with the' engine which the 
wires serve, unless those portions of the wires which arc located in such 
fire zones arc fireproof'or are protected against the possibility of 
damage by fire in a manner to render them fireproof, (See § kbM72 for 
igniti on sw it che s•) 

(5) Ignition circuits shall be electrically independent 
of all other electrical circuits except circuits used for analyzing the 
operation of the Ignition system. 

88. By .amending § Ub.l4.8O (a) (5) to read as follows: 

J4.bc.l480 Designated fire zones. 

(a) * * * 

($) Fuel-burning heaters and other combustion equipment 
installations as defined by i lib.386,, 

8 ° . By adding after § l4b.J4.8O (a) tho following note: "NOTE: See 
also § lib„385ft." -

90. By adding a now paragraph (c) to § lib.USO to read as follows: 

l4b.l4.8O Designated fire zones. * 

(c) The nacelle area immediately behind the fire wall shall 
comply with the provisions of H ub.38£, Ub«U63 (d), Ub,U73 (b) (U), l.b.l.8l(c), 
lib ,Li.82 through UbihQ*?, and l4b.J4.89. If a retractable landing gear is 
located in this area, compliance with this paragraph is required only 
with tho landing gear retracted, 

91. By adding a new paragraph (c) to § Ub.U8l to read as follows: 

Ub.USl Flammable- fluids. * * # 

(c) No component of a flammable fluid-carrying system shall be 
located in close proximity to materials which can absorb such a fluid, 
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92. By adding a now sentence at the, end. of § Ub.i4.82 (a) to road: 
"Closing the fuel'shutoff valve for any engine shall not make any of the 
fuol supply unavailable to the remaining engines.•" 

93. By amending & li-b.lj.32 (b) to road as follows; 

l|b,U82 Shut off moans. # * # 

(b) Operation of tho shutoff moans shall not interfere with 
the subsequent emergency operation of other equipment, such as feather­
ing the propeller. 

9lu By amending § Ub.li-82 (d) to read as follows; 

lib,1*82 Shut off moans. * .* * 

(d) Provisions shall be made to guard against inadvertent 
operation of the shutoff means and to make it possible for the crew to 
reopen tho shutoff means in flight after it has once been closed. 

9$* By amending i hb.USU (a) (l) by adding tho words "and the 
engine induction system" after tho words "designated fire zones". 

96. By amending § itb,I|8k (a) by adding a new subparagraph ( I4) to 
read as follows; 

l|b«li81j. Fire extinguisher systems. 

(a) General. # *" * 

(k) Tho firo-extinguishing system for a nacelle shall 
bo capable of protecting simultaneously all zones of tho nacelle for 
which protection Is provided. 

97, By amending & hhM&h (d) and (o) to read as follows: • 

l+b.UQii, Fire extinguisher systems. * * * 

(d) Extinguishing agent container comportment temperature. 
Under all conditions in which the airplane is intended for, operation, the 
temperature range of the extinguishing agent containers shall be maintained 
to assure that the pressure in the containers can neither fall below tho 
minimum necessary to provide an adequate rate of extinguisher agent dis­
charge nor rise above a safe limit so that the system will not be prema­
turely discharged. 

t. 

(c) Fire-extinguishing system materials. All components of the 
firo-extinguishing systems located in designaled fire zones shall be 
constructed of fireproof materials. 

http://Ub.i4.82
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98. By amending § Ub.U85 by revising the first sentence_thereof to 
read: "Quick-acting fire detectors of an approved type shall be provided 
in all designated firo zones, and they shall be sufficient in number and 
location to assure prompt detection of fire in such zones." 

99. By adding new paragraphs (c), (d), and (e) to I Ub+kB5 to read 
as follows: 

l i b . • Fire detector systems. * * * . 

(c) Means shall be provided to permit the crew to check in 
flight the functioning of the electric circuit associated with the fire-
detection system. 

(d) Hiring and other components, of detector systems which are 
located in fire zones shall be of fire-resistant construction. 

(e) Detector system components for any fire zone shall not 
pass" through other fire zones, unless they are protected against the 
possibility of false warnings resulting from fires in zones through 
which they pass. This requirement 'shall not. be applicable with respect 
to zones which are simultaneously protected by the same detector and 
extinguisher systems, 

100. By amending § hb,U87 (b) and (c) to read as follows; 

UbaIj87 Cowling. * * •«• . -

(b) Cowling shall have drainage and ventilation provisions 
as proscribed in j; l;b.lt89, 

(c) On airplanes equipped with,a diaphragm complying with 
§ Ub.U88, the parts of tho accessory section cowling which might be 
subjected to flame in the event of a fire in the engine power section 
of the nacelle shall be constructed' of fireproof material and shall 
comply with the provisions of ^ Ub.lj.36. 

101. By redesignating i Ub,U8'9 as i ' U b . ^ O . " "" "" 

102. By adding a new §. I4b.i4.89 to read as follows j 

Ub.li.89" Drainage rnd ventilation of_fire zones. 

(a) Provision shall be made- for the rapid -and complete 
drainage of all portions of designated fire zones ,in the event of failure 
or malfunctioning of components containing flammable fluids. Tho drain­
age provisions shall be so arranged that the discharged fluid will not 
cause an additional fire hazard. . 
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(b) All designated firo zones shall be ventilated to prevent 
tho accumulation of flammable vapors. Ventilation openings shall not be 
placed in locations -which would permit the entrance of flammable fluids, 
vapors, or flame from other zones, Tho ventilation provisions shall be 
so arranged that the discharged vapors will not cause an additional fire 
hazard. 

(c) Except with respect to the engine power section of the 
nacelle -and the combustion heater ventilating air ducts, provision shall 
be made to permit the crew to shut off sources of forced ventilation in 
any fire zone, unless the extinguishing agent capacity and rate of dis­
charge arc based on maximum air flow through the zone. 

1 0 3 . By adding a new paragraph (j) to § Ub,603 to road as follows. 

4b.603 Flight and navigational instruments. # # # 

(j) Maximum allowable air-speed indicator if an air-speed, 
limitation results from compressibility hazards. (See § lib . 7 1 0 . } 

10U. By amending § Ub.60l| (d) and (h) to read as follows; 

Ub.60U Powcrplant instruments. # * * 

(d) An individual fuel pressure indicator for each engine 
and cither an independent warning device for each engine or a master 
ivarning device for all engines with means for isolating the individual 
warning circuit from the master warning device. # * # 

(h) An individual oil pressure Indicator for each engine 
and cither an independent warning device for each engine or a master 
warning device for all engines with means for isolating tho individual 
warning circuit from the master warning device. 

105 . By adding a now paragraph (m) to § Ub.604 to read as follows; 

Ub.604 Powerplant instruments. * * * 

(m) A device for each engine capable of indicating to the 
flighttcrow during flighfc any change in ths power output, if the engine 
is equipped with an automatic propeller feathering system the operation 
of which is initiated by a power output measuring system. 

1 0 6 , By adding a new 3 Ub.606 to read as follows; 

Ub.606 Equipment, systems, and installations. 

(a) Functioning and reliability. All equipment, systems, and 
installations the functioning of which is necessary in showing compliance 
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with the Civil Air Regulations shall bo designed and installod tc insure 
that they will perform their intended functions reliably under all 
reasonably foreseeable' operating conditions. 

(k) Hazards, All equipment, systems, and installations shall 
be designed to safeguard against hazards to tho airplane in the event of 
their malfunctioning or failure, 

(c) -Power supply. Hhcre an installation the functioning of 
which is necessary in showing compliance with the Civil Air Regulations 
requires a power supply, such installation shall bo considered an essen­
tial load on the .power supply, and the power sources and the system shall 
be capable of supplying the following power loads in probable ^operating 
combinations and for probable durations! 

(1) All. loads, connected to tho system with tho system 
functioning normally; 

(2) All essential leads after failure of any one prime 
mover, power converter, or energy storage device; 

(3) All essential loads aitcr failure of any one engine, 
on two— or throe-engine airplanes,.or after failure of any two engines 
on four-or*inorc-engine airplanes, 

107, By -amending § hb,6l2 (a) (l) by adding the words "shall be of 
an approved type and" following tho words "Air-speed indicating instru­
ments". 1 

108, By amending •§ Ub»6l2 (a) by adding a new subparagraph (6) to 
read as follows: 

lib.612 Flight and navigational instruments, 

(a) Air-speed indicating systems. * -* # 

(6) ..hero duplicate, air-speed indicators are required, 
their respective pitot tubes shall be spaced apart to avoid damage to 
both tubes in the event of a collision with a bird, 

109, By. amending the' title of § J|b,6l2 (b.) to read "Static air vent 
andipre s s uro altime tor systems." and by adding now subparagraphs (U) 
and (5) to road as follows: 

J4b^6l2 Flight and navigational instruments. * # 

(b) Static air vent and pressure altime tor systems. # # * 
v ' 

(U) Pressure altimeters shall be of an approved type and 
shall be calibrated to indicate pressure altitude in standard atmosphere 
with a minimum practicable instrument calibration error when the corre­
sponding static pressures arc applied to the instrument. 
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(5*) The design and installation .of tho altimeter system 

shall bo such that the error in Indicated'pressure altitude at sea level 
In standard atmosphere, excluding instrument calibration error, does not 

* result in a reading mora than 20 feet, high nor more than $0 feet low in 
the speed range between 1.3 v"So (flaps extended) and 1,8 Vs-^ (flaps 
retracted), • • 

110, By amending § lfb,6l2 (d) by revising the first sentence there­
of to read; "If an automatic pilot system is installed,,it shall be of an 
approved type, and the following shall be applicable:" 

" 111, By amending § Ub,6l2 (d) (l) by deleting, therefrom the word 
"either" and by changing the word "or" to "and", 

112, By amending & Ub.-612 (d) (h) to read as follows; 

Ub.6l2 Flight and navigational instruments, # ** * 

(d) Automatic pilot system, # # * 

(h) The automatic pilot system shall be of such design 
and so adjusted that, within the range of adjustment available to tho 
human pilot, it' cannot produce hazardous loads on the airplane or create 
hazardous deviations in the flight path under any conditions of flight . 
appropriate to its use cither during normal operation or in the event of 
malfunctioning, assuming that corrective action is initiated within a 
reasonable period of time. 

113, By amending i-;ldo.6l2 (o) to read as follows: 

bdo,6l2 Flight and navigational instruments, * * * 

(e) Instruments utilizing a power supply. Each required 
flight instrument utilizing a power supply shall be provided with two 
independent sources of pcvjcr, a means of selecting either power source, 
and a means of indicating tho adequacy of the paver being supplied to the 
instrument. The installation and power supply system shall bo such that 
failure of one instrument, or of the energy supply from one source, or a 
fault in any part of the power distribution system, will.not interfere 
with the proper supply of energy from the other source. (See also 
U lb.606 (c) and Ub.623.) 

lllu By amending ^ Ub,6l2 by adding a new paragraph (f) to read as 
follows: 

lib,612 Flight and navigational instruments, * * 

(f) Duplicate instrument systems. If duplicate sets cf flight 
instruments are required by the Civil Air Regulations, each set shall be 
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provided with a completely independent operating system. Additional 
instruments s h a l l not be connected to . the f i r s t p i l o t system. I f addi ­
t iona l instruments are connected to the othor system, provision s h a l l 
bo made to disconnect or i s o l a t e in f l i g h t such addit ional instruments. 

1 1 5 . By'rescinding i lib»6l3 ( e ) . • 

116. By rescinding $S lib.620 through iib.628 and insert ing in l i e u 
thereof new §s Hb,620 through lib,627 to read as fo l lows: 

lib,620 General. The provisions of •§§ lib,621 through lib.627 s h a l l 
apply to all e l e c t r i c a l systems and equipment. (See a l so § Ub.606.) 

Ub.621 E l e c t r i c a l system capaci ty . Tho required generating 
capacity and the number and type of power sources sha l l be determined by 
an e l e c t r i c a l load analysis and s h a l l comply with 2 Ub.606 ( c )» 

jib.622 Generating system. 

(a) The generating system- s h a l l be considered t o include e l e c ­
t r i c a l power sources, main power busses , transmission cab les , and 
associated contro l , regulat ion, and protective devices . 

(b) The generating'system s h a l l be so designed.that the power 
sources function properly both when connected i n combination and inde^ 
pendently,' and the f a i l u r e ' o r malfunctioning of any power source cannot 
Create a hazard'or impair the a b i l i t y of tho remaining, sources .to supply 
e s sent ia l l oads . 

(c ) Means access ible in f l i g h t , t o appropriate crew members 
s h a l l be provided f o r the individual and c o l l e c t i v e disconnection of 
e l e c t r i c a l power sources from the main bus . . 

•(d) Means s h a l l be provided to indicate to appropriate crow 
members those generating system quanti t ies which are e s s e n t i a l f or the 
safe operation of tho system. 

• NOTE: The voltage and current supplied by each generator arc 
quanti t ies considered e s s e n t i a l . 

lib»623 Dis tr ibut ion system, 

(a) The d i s tr ibut ion system shall be considered t o include 
a l l d i s tr ibut ion busses , the ir associated, f eeders , and contrpl and 
protective devices , 

(b) Individual d i s tr ibut ion systems s h a l l be dosigned t o insure 
that e s sent ia l load c i rcu i t s can be supplied in tho event of reasonably 
probable f a u l t s or open c i r c u i t s . 
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(c) Whore tw^ independent sources of electrical power for 
particular equipment or systems are required by the Civil Air Regulations, 
their electrical energy sunply shall be assured. 

NOTE: Various noons nay bo used tc assure a supply, such as 
duplicate electrical -equipment, throw-over switching, and multichannel 
or loop circuits separately routed. 

lib.62q Electrical protection. 

(a) Automatic protective devices shall be provided to minimise 
distress to the electrical system and. hazard to the airplane in the event 
of wiring faults or serious malfunctioning of the system or connected 
equipment.• 

(b) In the generating system the protective and control devices 
shall- be such as tc- de-cnorgl&e and disconnect faulty power sources and 
power transmission equipment fran their associated busses with sufficient 
rapidity to provide protection against hazardous overvoltage and- other 
malf uncticning. 

(c) All rosett-ablj type circuit protective devices shall be 
so designed that, when an overload or circuit fault exists, they will 
open the circuit irrespective of the position of the operating control. 

(d) Protective devices or their controls used in essential 
load circuits- shall be accessible for resetting in flight. 

(e) Circuits for essential loads shall have individual cir­
cuit protection. 

NOTE: This provision dees not necessarily require individual 
protection for each circuit in an essential lead system (c..g«, each 
position light in the system). 

(f) If fuses are used, there shall be provided spare fuses 
f.:r use in flight equal to at least £0 percent of the number of fuses of 
each rating required for complete circuit protection. 

lib.62^ .Electrical equipment and installation. 

(a) In showing compliance v/ith a l|b.606 (a) and (b) with 
respect tc the electrical system, equipment, and installation, considera­
tion shall be given tc critical environmental conditions. 

NOTE: Critical environmental conditions may include temperature, 
pressure, humidity, ventilation, position, acceleration, vibration, and 
presence of detrimental substances. 
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(b) A l l clc ctrical equipment, controls, and wiring shall be 

so installed that operation of any, one unit or system of units wi l l not 
affect adversely tho -simultaneous operation of any other electrical unit 
or system of units essential to the safe operation of the airplane. 

(c) Cables shall be grouped, routed, and spaced sc that 
damage to essential circuits will.be minimized in the event of faults 
in heavy current-carrying cables. 

(d) Batteries and their installations shall provide for 
ventilation, drainage cf f luids, venting of gases, and protection of 
other parts of tho airplane from corrosive battery f luids. 

lib.626 Electrical system f ire and smoke protection. The design 
and installation of al l components of the electrical system shall be In 
compliance with pertinent f ire and smoke protection provisions of 
Si Jib,371 (c), l+b.385. and Ifb.H^O. In addition, al l electrical cables, 
terminals, and equipment which are necessary in emergency procedures 
and which are located in designated f ire zones shall be fire-resistant. 

lib.627 Electrical system tests and analyses. I t shall be demon­
strated by tests and analyses that tho electrical system functions 
properly and vithout electrical or thermal distress. 

1 1 7 . By amending & hb.6Jil to read as follows: 
lib,614-. Hand fire extinguishers. (See lib.381, Jib.382. and 

ab.383TT 
1 1 8 . By deleting the reference Jib.19" In § !ib.61i3 and inserting 

in lieu thereof "§ lib.18". 
1 1 9 * By amending S ltb.61i5 (a) to road as follows; 
ltb.61i5 Emergency flotation and signaling equipment. # * * 

(a) Rafts and l i fe preservers shall be of an approved type. 
1 2 0 , By adding a new S l;b.6U6 to read as follows: 
lib.61j6 Accessibility and identification of safety equipment. 

Prescribed safety equipment to be used In emergencies shall be accessible 
In f l ight , and its method of operation shall be narked. I f such equip­
ment is carried in compartments or, containers, the compartments or 
containers-shall be marked to identify the contents tc crew and passen­
gers. 

http://will.be
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121, By amor-din": S ]fo,650 to road as fallows» 

Ub,65Q Radio and electronic equipment? 

(a) In shewing compliance v;ith £ kb,606 (a) and (b) with 
respect to radio and electronic equipment and their installations, 
consideration shall be given to c r i t i ca l environmental conditions,, 

MOTS; Critical environmental conditions may include temperature, 
pressure, humidity, ventilation, position, acceleration, vibration, 
and. presence detrimental substances. 

(b) P.adio and electronic equipment shall bo supplied with 
power in accordance with the provisions cf £ Ub»o23 ( c ) c 

(c) All radio and electronic equipment, controls, and wiring 
shall be so installed that rperation cf any one unit or system of units 
wi l l not affect adversely tho simultaneous operation of any other radio 
or electronic unit or system of unit? required by the Civil A?r Regula­
t ions, 

122, T'y anending 'i, lib„6£l (d) by revising the parenthetical sen­
tence at the end of tho paragraph t „ roads "(For crew masks to be used 
for protective breath:ng purposes sec paragraph (h) of this sect ion, )" 

123, By amending i, )jb„65l by adding thereto new paragraphs ( f ) , 
(g),-and (h) tc road as follows: 

Ub^6^1 Oxygen equipment and supply, # *"L 

( f ) Fire protection* 

(1) Oxygen equipment and linos shall not be located in 
any designated fire- zone, 

( 2 ) Oxygon equipment and lines shall be protected from 
heat which may be go norntad in or escape from any designated fire zone, 

(3) Oxygon oijuipnont and linos shall be so Installed that 
escaping oxygen cannot cause ignition -"f accumulations of grease, f luids , 
or vap.rs which arv- l i ke ly to be present in normal operation or as a 
result cf failure or malfunctioning « . - F any system* 

(g) Protection from rupture«, Oxygen pressure tanks and lines 
between tanke and the fchutoff moans shall be protected from the effects 
of unsafe temperatures, and shall be s . located in the airplane as to 
minimize tho poss ibi l i ty and the hazards of rupture in a crash landing. 
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( H ) Protective breathing equipment. V/hon protective breathing 
equipment is required by the Civil Air Regulations, it shall be designed 
TO protect THE flight crew fr^n THE- effects OF snckc, carbon dioxide, and 
other harmful gases. Such equipment shall include masks cove ring the 
eyes, ncso, and mouth, or only the ncsc and mouth where accessory equip­
ment is provided to protect tho eyes. A supply of protective 'oxygen of 
not less than 300 liters 3TPD per person shall be provided when a 
demand type system is uscdc Ylhcn a continuous flow system is used, it 
shall provide protection for 1$ minutes at a minimum flow rate cf 60 
liters per minute 3TFD per person. 

MOTE: STPD refers to the international standard for measurement 
of gases. This standard assumes temperature at 0° C., pressure at 
760 mm. rig., dry, 

121+., By rescinding £ lib, 653. 

1 2 5 , Ey adding new £2 Ub.653 through Ub,655 to read as- follows: 

Ub.653 riydraulic systems - strength„ 

(a) Structural leads. All elements of the hydraulic system 
shall be designed to withstand, .vithout detrimental permanent deformation, 
all structural loads which may bo imposed simultaneously with the maximum 
hydraulic loads occurring in operation. 

(b) Proof pressure tests. All elements of tho hydraulic 
system shall be tested to a proof pressure cf 1 , 5 times the maxjjnum 
pressure TO which the part will be subjected in normal operation. In 
such tost no part CF tho hydraulic system shall fail, malfunction, or 
suffer detrimental deformation. 

(c) Burst pressure strength. Individual hydraulic system 
elements shall be designed to withstand pressures which arc sufficiently 
increased OVER THE pressures proscribed in paragraph (b) of this section . 
to safeguard against rupture under service conditions. 

NOTE: The following pressures, in tersas of percentage of maximum 
operating pressure for the particular element, in Ticst instances are 
sufficient to insure .against rupture in s or vice: 2^0 percent in units 
under oil pressure, 1+00 percent in units containing air and oil under 
pressure and in linos, hoses, and'fittings, 300 percent in units of 
syster.i subjected to back pressure, 

lib.65U Ilydraulic s:,rsterns - design. 

(a) Pro3sure indication^ A moans shall be provided to indi­
cate the pressure in each main hydraulic power system. 
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(b) Pressure limiting provisions. Provision shall be made to 
assure that pressures in any part of. the system will not exceed a safe 
limit above the maximum operating pressure of the system and to insure 
against excessive pressures resulting from fluid volumetric changes in 
all linos -which are likely to remain closed long enough for such changes 
to take place. In addition, consideration shall be given tc the possible 
occurrence of detrimental transient (surge) pressures during operation, 

(c) Installation, Hydraulic lines, fittings, and components 
shall be installed and supported to prevent excessive vibration and to 
•withstand inertia loads. All elements of the' installation shall be 
protected from abrasion, corrosion, and, mechanical damage, 

(d) Connections. Flexible hose, or other means of providing 
flexibility, shall be used to connect points in a Ijdraulic fluid line 
between which there is relative nation or differential vibration. 

l4b,65£ Hydraulic system fire protection. "When flammable type 
hydraulic fluid is used., the hydraulic system shall comply with the 
previsions of ££ lib.385", Ub , h 8 l , Ub. 1*82,"'and lib.lt83. 

1 2 6 . By adding a new £ Ub.658 to read as'fellows: 

i;b.6i>8 Vacuum systems, 

(a) Means, in addition t c the normal pressure relief, shall 
be provided to relieve automatically.the pressure in the discharge lines 
from tho vacuum pump, if the delivery temperature cf the air roaches an 
unsafe value. 

(b) Vacuum system lines and.fittings,on the discharge side.of 
the pump which might contain flammable vapors or fluids shall comply 
with & l|b.ii83 if they arc located in a designated fire zone. Other 
vacuum system components located In designated fire zones shall be fire-
resistant. 

1 2 7 . By adding a new $ lfo.718 (a) {$) to read as follows: 

Ub.7l8 P jwcrplant limitati. .;ns. * * * . 

(a) Take-off operation. # # 

($) Maximum cylinder head or coolant outlet and oil 
temperatures, if these differ from the maximum limits for continuous 
operation. 
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128. By adding a new 2 UK.-718 (d ) . t o r o a d as f o l l o w s : 

l i b . 718 Fewer p l a n t l i i t i i t a t i ens . * * * 

( d ) C o ̂ l inp; l i m i t a t j e n s . The maximum s e a ' l e v e l t empera ture 
f o r which s a t i s f a c t o r y c . l i i r ; has been d e m o n s t r a t e d . 

1 2 9 . By adding a new ^ l ib .734 ( d ) t o r o a d as f e l l o w s : 

Ub.734 Powerplant i n s t r u m e n t s ; g e n e r a l . # * * 

( d ) Engine or p r o p e l l e r s p e e d ranges wh ich are r e s t r i c t e d 
because c f e x c e s s i v e v i b r a t i o n s t r e s s e s s h a l l be marked w i t h r e d a r c s . 

1 3 0 . By amending".§ 4 b . 737 (c ) (2) t o r ead as f o l l o w s ' : 

l ib .737 C o n t r o l mark ings ; g e n e r a l . * * & 

( c ) A c c e s s o r y and a u x i l i a r y c o n t r o l s . * * * 

(2) Emergency c o n t r o l s , i n c l u d i n g f u e l j e t t i s o n i n g and 
f l u i d shut o f f c o n t r o l s , s h a l l be c o l o r e d r e d and s h a l l be marked .to 
i n d i c a t e t h e i r f u n c t i o n and method o f o p e r a t i o n . 

1 3 1 . By amending i lib. 738 ( c ) tn road as f o l l o w s : 

lib.738 M i s c e l l a n e o u s markings and p l a c a r d s . * * * 

(c) Emergency e x i t p l a c a r d s . (See £ 4b.362 ( f ) . ) . ' 

( S e c . 205 ( a ) , 52 S t a t . 984; h9 U . S . C . hZl ( a ) . I n t e r p r e t o r a p p l y s e e s 
601, 603, 52 S t a t , 1007, 1009'; U9 U . S . C 5 5 1 , 553; 62 S t a t . 1216 ) 

By the C i v i l A e r o n a u t i c s Board : 

/ s / LI., C . M u l l i g a n 

(SEAL) 

M. C. M u l l i g a n 
S e c r e t a r y 


