UNITED STATES OF AMFRICA
CIVIL AERONAUTICS BOARD
VASHINCTON, D. C.

Civil Air Regulations Amendment 3.2
ective: »
Adopted: ° July 8, 1957

ATIRFLANE ATRWORTHINESS; NORMAL, UTILITY,
AND ACROBATIC CATEGDRIES

MISCELLANEOUS AMENDMENTS RESULTING FROM THE
1956 ANNUAL ATRWORTHINESS REVIEW

There are contained herein amendments with respect to various issues stenming from the 1956 Anmial
Airworthiness Review, i '

Of the amendments included herein, the most important substantive ones relete to the design of pres-
surized cabins and powerplant fire protection, The currently sffective regulstions contain no specific
requirements with respect to pressurization effects on the sirplene's structural integrity, In view of
the recent trend to develop small pressurized airplanes, it is considered sppropriste to estatlish spe=
cific relevant requirements. Accordingly, the provisions in new £ 3.197, 3.270, and 3,394 through
3.396 and the changes to § 3,383 are intended to cover pressurized cabins from the standpoint of design,
basic loads, fatigue evaluation, and testing. These criteria were devaloped by using the principles
shich are applicable to pressurized cabins on transport category airplanes and, therefore, in many
respects the aforementioned provisions are substantially the same as those which apply to transport

category airplanes,

The record of past powerplant fires on amall airplanes indicates the need for certain inprovements
in the fire protection provisions for such airplanes, particularly with respect to fuel system lines and
fittings, In this regard, § 3,550 is being emended to require that provisions for flexibility in fuel
lines which are subject to internal pressure and axial lcading be made by flexible hose assemblies rather
than by hose and hose-clamp assemblies which are subject to loosening., In addition, there is being incor-
porated in § 3,550 a provieion which prohdbits the use of flexible hose assemblies which might be adversely
affected by temperature in locations where high temperatures will exist, With these changes, the pro=
visions of B 3,550 will be consistent with those governing transport category airplanes, The currently
effective provisions of 8 3,637 require shutoff means for lines carrying flammable fluids into the
engine compartment on multiengine sirplanes having a stall speed grester than 70 nph or & weight greater
than 6,000 pounds, These provisions are being amplified to set forth specific design oriteria, In
addition, & new § 3,638 is being added which requires lines and fittings carrying flammable fluids or
geses in the engine compartment to be fire resistant,

Among other substantive changes being made, there 1s a revision of § 3,111 which reduces the pre-
scribed minimm control speed (Vm) applicable to multiengine airplanss with one engine inoperative

from 1,3 V,l to 1.2 V'l. In view of the relatively low all-engines-operating olimb speeds sssociated

with amall multiengine airplanes, this change is intended to assure that the all-engines-operating
climb speed will be sufficiemtly above Vm to minimize the probability of f1ight speeds below Vm in
the event of an engine failure,

Changes are being made to the provisions of B 3,667 to incorporate more up-to-date safety standards
with respect to the design and performance of auto-pilot mtqns.

There are included also a few other changes which are leas substantive, or which are editorial or
clarifying in nature. : L

Interested persons have been afforded an opportunity to pm"bicipaté in the making of this amendment
(21 F.R. 9217), and due considerstion has been given to all relevant matter presented,

In consideration of the foregoing, the Civil Aeronentiecs Board hereby smends Part 3 of the Civil
Air Regulations (1) CFR Part 3, as amended) effective August 12, 1957, K

1. By amendi.ng B 3.75 vy deletiné paragraphs (c) and (d) and by merti.ng a new ﬁaray@h (c) to
reed as followst

3.Z§}ﬂnimumv91Ea**"

(c) Fuel and Ofl quantities not grester than the minima specified in 8 3.7% (b) (1).

(!
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2, By amending 8 3.111 (a) by deleting frem the last gentence the expression "1,3 Vs'l" and
inserting in lieu thereof the expression "1.2 Vsl".

3, By amending # 3,118 (a) (1) and (2) by inserting between the words "all® and "flap" in each
subparagraph the words "landing gear and",

L. By ading a new § 3,197 to read as follows:

3,197 Pressurized cabin loads, The provisions of paragraphs (a) through (d) of this section
shall apply to pressurized compartments,

(a) The airplane structure shall have sufficient strength to withstand the flight loads
combined with pressure differential loads from zero up to the maximum relief valve setting. Account
shall be taken of the external pressure distribution in flight., Stress concentrations shall be taken
into account 4in the design of the pressurized structure, (See 8 3.270.)

(b)If landings are to be pemmitted with the cabin pressurized, landing loads shall be com-
bined with pressure differential loads from zero up to the maximm permitted during landing.

(¢) The airplane structure shall have sufficient strength to withstand the pressure differ-
ential loads corresponding with the maximum relief valve setting multiplied by a factor of 1.33. It
shall be acceptable to eliminate all other loads in this case.

(d) Where a pressurized csbin is separated into 2 or more compartments by bulkheads or floor,
the primary structure shall be designed for the effects of sudden release of pressure in any compartment
having external doors or windows. This condition shall be investigated for the effects resulting from
the failure of the largest opening in a compartment. Where intercompartment venting is provided, it
shall be acceptable to take into account the effects of such venting,

5. By amending 8 3,211 by adding at the end thereof a niote to read as follows:
3,211 General, # % #

NOTE: For a Seaplane version of a landplane, it is normaelly acceptable to use the wing loading of
the landplane in determining the 1imit maneuvering control surface loadings from Figure 3-3(b) provided:
the power of the engines and the placard maneuver speed of the seaplane do not exceed those established
for the landplane; the maximm certificated weight of the seaplane does not exceed the corresponding
welght of the landplane by more than 10 percent; and service experience with the landplane is such that
no evidence of any serious control-gurface load problems is indicated and is such that the service
experience is of sufficient scope to deduce with reasonable accuracy that no gerious control-surface load
problems will develog on the seaplane,

6., By adding a new heading and a new § 3,270 to read as‘ follows:

FATIQJE EVALUATION

3,270 Pressurized cabins. The strength, detail design, and fabrication of the pressure cabin
gtructure shall be evaluated in accordance with the provisions of either paragraph (ag or paragraph (b)
of this sectlon.

(a) Fatigue strength. The structure shall be shown by analysis and/or tests to be capable
of withstanding the repe oads of variable magnitude expected in service.

(b) Fail safe strength, It shall be shown by analysis and/or tests that catastrophic
failure is not probable atter fatigus failure or obvious partial failure of a principal structural
element, After such failure the remaining structure shall be capable of withstanding a static ultimate
load factor of 75 percent of the limit load factor at Vc, taking into account the combined effect of

normal operating pressures, the expected external aerodynamic pressures, and flight loads. These loads
shall be multiplied by a factor of 1.15 unless the dynamic effects of failure under static load are
otherwise taken into consideration,

7. By amending 8 3.3L43 by inserting after the first sentence a new sentence to read as follows:
"For secondary control gystems including adjustable stabilizers, the system loading in the operation
B,est need not exceed that corresponding to the maximum pilot ‘ef fort established in accordance with
3-23‘-}0u
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8. By amending § 3.371 (b) to read as follows:
3-371'88@1&“9 nain flozts: # # »

{b) Campartmentation., Rach seaplane main float shall oontain a sufficient mmber of water-
tight compartments to provide reasonable assursnce that the airplane will stay afloat in the evest that
any 2 campartments of the main floats are flooded. In any case, & main float shall contain at lsest b
watertight compartments, The campartnents shall have approximately equal volumes, ) :

9. By mmending § 3.383 to read as fellows:
3.383 Windshields, windows, and oanopies,
(a) mintemalgluspnmsshmboofcmnapnntu—j.ngmmtm.

(b) The design of windshields, windows, and canopies on mmodlirplamalhﬂlb;‘hnaed
on factors peculiar to high altitude operation, (See also § 3.3916.??‘ '

WOTE: Pactors peculiar to high altitude operation normally include the effsct of oontimious and
oyclic pressurisation loadings, the inherent characteristics of the meterial used, the effects of
temperatures and temperature gradients, etc,

(e) On pressurized airplanes, an enclosure canopy including a reprosentative partion of tha
installation shall be subjected to special tests to account for the oombined effects of contimuous end
oyclic pressurisation loadings and flight loads, o ’

10, By amending # 3,388 ('b)bylddinganawuntmceattheondtbcrnftoreadufonml SIn
addition to the components provided far normal contimious control of air temperature, air flow, snd fuel
flow, means independent of such componants shall be provided for each hester to automatically shut off
and hold off the ignition and fuel supply to the heater at a point remcte fram the heater when the hest
sxchanger temperature or ventilating air tenperature exceeds safe limits or when either ths ocombustion
air flow or the ventilating air flow becomes inadequate for safe operation."

11. By adding a new ¥ 3.39L to read ss follows:

o 88 30197. 302703 and 3-3830)
12, By adding & new B 3,395 to read as follows:

3. Pressure control, Pressurized cabins shall be provided with at least the following valvss,
ocontrols, and Indcators for controlling cabin pressuret

(a) Two pressure relief velves, at least ane of which is the ronasl regulating valve, shsll
be installed to limit automatically the positive pressure differential to a predetermined vlue at the
maximm rate of flow delivered ty the pressure source, The combined capacity of ¢is relief valves shall
be such that the failure of eny one valve would not cause an appreciable rise in the pressure differential,
The pressure differential shall be considered positive when the intarnal pressure is greater then ths
external,

3.39, Pressurized cabins [ sneral. The deaign of pressurized cabins ghall oomply with the require-

(b) Two reverse pressure differential relief valves (or equivalent) shall be installsd to pro-
vent sitanstically & negative pressurs differential which would danage the structure, except that ome such
valve shall be considered sufficient if it is of a design which reasonsbly precludes ita mal functioning,

(c) Means shall be provided by which the pregsure differential can bs rapidly equalised.

(d) An amtomstic or mamuel regulator for controlling the intake ad/or exhast eir flow shall
be installed so that the required internal pressures and air flow rztes can be meintained,

(e) Instruments ahall be provided for the pilot to show the pressure differential, the sbsclute
precmrointhoonm.n,mdtbomorchangoofthoubaolubepmm‘. .

(£) W¥arning fwiictien shall be provided for the pilot to indioate when the safe or presst
linits on pressure differential and on ebsolute eabin pressure are axossded, - T

(g) If the structure ie not designed for pigesure differentisls up to the maximm relisf )
walve setting in oombinstion with landipg loads (see $~3,197 (b)), & warning placard shall be provided
for the pilot. . ’ : .
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(h) If contimed rotation of an engine-driven cabin compressor or if continued flow of any
compressor bleed alr will constitute a hazard in case malfunction occurs, means shall be provided to
stop rotation of the compressor or to divert air flow from the cabin,

13. By adding a new B 3,396 to read as follows:

(a) Strength test., The complete pressurized cabin, including doors, windows, canopy, and all
valves shall be Tested as a pressure vessel for the pressure differential specified in 8 3,197 (c),

(b) Functional tests, The following functional tests shall be perforied:

(1) To simulate the condition of regulator valves closed, the functioning and the capacity
shall be tested of the positive and negative pressure differential valved and of the emergency release
valve,

(2) A1l parts of the pressurization system shall be tested to show proper functioning
under all possible conditions of pressure, temperature, and moistire up to the maximum altitude selected
for certification,

(3) Flight tests shall be conducted to demonstrate the performance of the pressure supply,
pressure and flow regulators, indicators, and warning signals in steady and stepped climbs and descents
at rates corresponding with the maximum attainable without exceeding the operating limitations of the
airplane up to the maximum altitude selected for certification.

(L) A1l doors and emergency exits shall be tested to adcertain that they operate properly
after being subjected to the flight tests prescribed in subparagraph (3) of this paragraph,

1y, By amending 8 3,550 to read as follows:
3,550 Fuel system lines and fittings, (See 8 3.638.)

(a) Fuel lines shall be installed and supported to prevent excessive vibration and to withstand
loads due to fuel pressure and due to accelerated flight conditions,

(b) Fuel lines which are comnected to camponents of the airplane between which relative motion
could exist shall incorporate provisions for flexibility.

(¢) Provisions for flexibility in fuel lines which may be under pressure and subjected to
axial loading shall employ flexible hose assemblies rather than hose-clamp connections,

(d) Flexible hose shall be of an approved type or shall be shown to be suitable for the
particular application.

(e) TFlexihle hoses which might be adversely affected by exposure to high temperatures shall
not be employed in locations where excessive temperatures will exist during operation or after engine
shutdown,

15, By amending & 3,564 (a) to read as follows:
3,56 041 tank tests, #  #

(a) The applied pressure shall be 5 p.s.i. for all tank constructions instead of those
specified in 8§ 3.1 (a).

16, By amending the introductory paragraph B 3.586 by deleting the first sentence and inserting
in 1ieu thereof the following: U"The engine cooling tests shall be conducted by stabilizing the engine
temperatures in flight with the engines operating at not less than 75 percent of the maximum contimious
power rating, After engine temperatures have stabilized, the climb shall be started at the lowest
practicable altifude and contimied for one minute with the engines operating at the take-off rating."

17. By amending § 3,587 (a) by inserting after the first sentence a new sentence to read as follows:
"Temperatures of the operating engines shall be stabilized in flight with the engines operating at not
less than 75 percent of the maximum contimuous power rating."

18, By amending 8 3,637 to read as follows:

3.637 Flammable fluids; shutoff means, " The provisions of paragraphs (a) through (d) of this section
shall be applicable to multiengine aircralt which are required to comply with the provisions of 8§ 3.85(b).
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(a) Means for each individual engine shall be provided for shutting off or otherwise preventing
hazardous quantities of fuel, cil, de-icer, and other flamable fluids from flowing into, within, or
through the engine compartment except that means need not be provided to shut off flow in lines forming
an integral part of an ergine. Closing the fuel shutoff valve for any engine shall not make any of the
fuel supply unavailable to the remaining engines,

(b)_ Operation of the shutoff means shall mot inmterfere with the subsequent emergency operation
of other equipment, such as feathering the propeller,

(c) The shutoff means shall be located outside of the engine compartment unless an
high degree of safety is otherwise provided. It shall be shown that no hazardous quantity of flammable
fluid could drain into the engine campartment after shutting off has bsen accomplished,

(d) Provi=ions shall be made to guard against inadvertenmt operation of the shutoff means and
to make it possitle for the crew to reopen the shutoff means in flight after it has once been closed,

19. By adding a new B 3,638 to read as follows:

3.638 lines and fittings, All lines and fittings carrying flammable fluids or gases in the engine
compartment shall comply witl;E the provisions of paragraphs (a) through (c) of this sectiom.

(a) Iines and fittings which are under pressurs, or which attach directly to the engine, or
which are subject to relative motion between componemts shall be flexible, fire-resistant lines with
fire-resistant end fittings of the permanently attached, detachable, or other approved type.

(b) lines and fittings which are not subject to pressure or to relative motion between
components shell be of fire-resistant materials,

(c) Vent and drain lines and their fittings shall be subject to the provisions of paragraphs
(2) and (b) of this section unless & failure of such line or fitting will not result in, or add to, a
fire hazard,

20. By amending B 3,667 to read as follows:

3,667 Automatic pilot system. If an awtomatic pilot system is installed, complisnce shall be shown
with the provisions of paragraphs (a) through (e) of this section.

(a) The system shall be so designed that the automatic pilot can either be quickly and positively
disengaged by the human pilot to prevent it from interfering with the contral of the airplene, or be over-
powered by the human pilot to emable him to comtrol the airplane. )

(b) A means shall be provided to indicate readily to the pilot the aligmment of the actuating
device in relation to the comtrol system which it operates, except when automatic synchronization is
provided,

(c) The marmally operated control(s) for the system's operation shall be readily accessible
to the pilot. Controls shall operate in the same plane and sense of motion as specified for the cock-
pit controlsin B 3,38) and Figure 3-14. The direction of motiom shall be plainly incicated on or
adjacent to each contral.

(d) The automatic pilot system shall be of such design and so adjusted that, within the range
of adjustment available to the 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 either
during normal operation or in the event of malfunctioning, assuming that corractive action is initiated
within a reasonable period of time,

(e) The system design shall be such that a single malfunction will not produce a hardover
signal in more than one control axis, When the automatic pilot integrates signals from auxiliary controls
or furnishes signals for operation of other equipment, positive interlocks and sequencing of engagement
shall be provided to preclude improper operation., Protection against adverse interaction of integrated
components resulting from a malfunction shall be provided,

21, By deleting B 3.676.

(Sec, 205 (&), 52 Stat, 98L; 49 U.S.C. 425, Interpret or spply secs. 601, 603, 52 Stat, 1007, 1009, as
emended; 49 U.5.C. 551, 553}

. By the Civil Aeronautics Boards
/e/ ¥. C, Mulligan

(SEAL) M, C, Mulligan
Part 3 last printed May 15, 1955, Secretary







