FEDERAL AVIATION AGENCY
BUREAU OF FLIGHT STANDARDS
Washington 25, D, C,.

Juns 8, 1961

CIVIL AIR REGUIATIONS DRAFT RELEASE No, 61-12

SUBRJECT: First Federal Aviation Agency Airworthiness Review

The Bureau of Flight Standards of the Federal Aviation Agency has
under consideration amendments of Parts 3, 4b, 5, 6, 7, 13, 14, 18,
and 43 of the Civil Air Regulations, The reasons therefor are set
forth in the explanatory statement of the attached proposal which was
published today in the Federal Register as a notice of proposed rule
making.

The Bureau of Flight Standards desires that all persons who will
be affected by the requirements of this proposal be fully informed as
to its effect upon them and is therefore circulating copies in order
to afford interested persons ample opportunity to submit comments as
they may desire, ‘

Because of the large number of comments which we anticipate
receiving in response to this draft release, we will be unable to
acknowledge receipt of each reply. However, you may be assured that
all comment will be given careful consideration,.

It should be noted that comments must be submitted in duplicate

to the Docket Section of the Federal Aviation Agency, amd in order to
insure consideration must be received on or before August 7, 1961,

Director
Bureau of Flight Standards
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NOTICE OF PROPOSED RULE MAKING

As publiished in the Federzl Register
on June 8, 1961 (26 F.R. 5130)

FEDERAL AVIATION AGENCY

[ 14 CFR Paris 3, 4b, 5, 6, 7, 13, 14,
18, 431

[Reg. Docket No. 107; Drait Release No.
61-12]

AIRWORTHINESS

Notice of Proposed Rule Making

Pursuant to the authority delegated to
me by the Administrator (14 CFR
405.27), notice is hereby given that there
is under consideration a proposal to
smend Parts 3, 4b, 8, 6, 7, 13, 14, 18, and
43 of the Civil Alr Regulations as here-
inafter set forth.

Interested persons may participate in
the making of the proposed rules by
submitting such writien data, views, or
arguments as they may desire. Com-
munications should be submitted in du-
plicate to the Dogket Section of the
Federal Aviation Agency, Room B-316,
1711 New York Avenue NW., Washington
25,D.C. All communications received on
or hefore August 7, 1961, wili be con-
sidered by the Administrator before
taking action upon the proposed rules.
The proposals contained in this notice
may be changed in the light of com-
ments received. All comments submitted
will be available, in the Docket Section,
for examination by interested persons



when the prescribed date for return of
comments has expired,

The proposed amendments to the air-
worthiness regulations attached hereto
stem from studies conducted by the
Bureau of Flight Standards during 1959
and 1860 in the course of reviewing the
alrworthiness regulations. A great num-
ber of the proposals resulted from the
discussions which took place at the Air-
worthiness Conference held in Washing-
ton from March 7, through March 18,
1960, and several subsequent meetings.

The proposale herein pertain to
amendments to Parts 3, 4b, 5, 6, 7, 13, 14,
18, and 43 of the Civil Alr Regulations
and to the adoption of a new Speclal
Civil Air Regulation. The explanatory
material accompanying the proposed
regulations for each part briefly explains
the proposed amendments. i

All of the items in the Agenda for the

Airworthiness Conference are not being.

proposed as amendments because con-
sideration of all information available;
i.e., the proponents’ supporting discus-
slon, the arguments presented at the
Airworthiness Conference, and inde-
pendent study and analysis by the
Bureay, did not show sufficient justifica-
tion for proposing such amendments.

Item 87, of the Alrworthiness Con-
ference Agenda, dealing with Dbropesed
amendments to Special Civil Air Regu-~
lation 8R—422B, is being treated sepa-
rately. Changes considered necessary to
8R~422B will be published shortly as a
separate notice of proposed rule making.

Some of the amendments being pro-
posed herein were not on the agenda of
the Airworthiness Conference, In most
cases, these proposals merely correct
minor errors or are of an editorial or
clarifying nature.

These amendments are proposed under
the authority of sections 313(a), 601-610
off the Pederal Aviation Act of 1958, (72
gtat. 753, 775-780; 49 UB.C. 13564(a),
1421-1430).

Issued in Washingion, D.C., on Juhe
2, 1961,
(SCAR BAKKE,

Director,
Bureau of Flight Stendards.
ApRIL 25, 1961,
Proposed rules—Part 3:

Several chenges are being proposed to
to the performance requirements. Seec-
tion 3.82 prbvides for the flight test de-
termination of the stalling gpeeds, Vi,
and Vs, except that when V,, is not ob-
tainable it may be calculated. Since the
purpose of this section is {0 determine
the stall speeds by flight tests, it is being
proposed that Vs, be determined in the
same manner as Vs, i.e., as a stall or as
a minimum steady flight speed.

Part 3 does not provide engine in-
operative en route climb performance
for multiengine airplanes of 6,000 pounds
or less. This informatlon is hecessary
for the commereial operation of these
airplanes and is useful to general op-

_erption, Therefore, a change to § 3.85
is proposed to require that this informa-
tion be obtained during type certification
of the eirplane,
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Part 3 requires that spin tests be con-
ducted on airplanes of 4,000 pounds or
less, including multiengined alrplanes.
On the basis that spin prevention will
contribute more toward reducing stall-
spin accidents than spin recovery, it is
proposed that the engine-inaperative
stall requirements of §3.123 be revised
to preclude inadvertent spins and that
normal category multiengine spin tests
be deleted. Purthermore, it is proposed
that the current 4,000-pound limit of
§ 3.124(a) be deleted, and thus require
one-turn spin tests on all noymal cate-
gory single engine airplanes. These
tests are considered to be an investi-
gation of the airplane’s characteristics

in a delayed stall rather than true gpin .

tests and as such should be applicable
to all single-engine airplanes. Section
3.124¢¢) does not clearly state the spin
cabability required of acrobatic category
afrplanes. It is therefore proposed to
amend §3.124(e)} to clarify that acro-
batic airplanes must be capable of six-
turn spins. Purthermore, consistent
with current practice, it is proposed to
amend §3.124(¢) to incorporate the
current policy material of §§ 3.124-1 and
3.124-2 concerning flap retraction during
spin tests.

Several amendments are proposed to
the strength requirements to make them
appropriate for the speed, altitude,
and maneuverability characteristics of
small turbine-powered airplanes. These
changes include a provision in § 3.184
that the design dive speed need not ex-
ceed Mach number 0.4 or any higher
value chosen by the applicant, A similar
provision would apply to the design
cruising speed. Further study is being
given to proposals on rational methods
for determining design and operating
limitation speed margins.

Two clarifying changes are also pro-
posed for §3.184. One jndicates that
the design speeds are stated in terms
of equivalent airspeed RAS (already de-
fined in § 3.1(d)), and in miles per hour
unless other units are specified. The
other would make it clear that a eon-
servative value of the computed stalling
speed used in establishing the design
maneuvering speed Vp.

To cover the effects of altitude on gust
loads, it is proposed to amend § 3.187
by replacing the present nominal gust
veloelties and alleviating factor based on
wing loading by the more rational mass
parameter alleviating factor and de-
rived gust velocities which reduce at
altitudes above 20,000 feet altitude, This
proposal is conslstent with the treatment
of the subject in current Part 4b.
Amendments to §§ 3.188, 3.180, 3.217,
3.217-1, 3.220, and figure 3-1 are pro-
posed to make them consistent with the
proposed changes to § 3.187.

The maneuverability characteristics of
the small high speed turbojet alrplane
now in operation are such that pilots
tend to impose higher maneuvering
loads than on slower piston engine air-
planes, It is therefore proposed that
§ 3.186 be amended to require a limit
positive maneuver load factor of 4.4 for
normal cetegory airplanes having a de-
sign dive speed Mach number greater

than 0.4. However, as more experience
is gained with various types of high-
speed alrplanes, it may be possible to
develop a more rational-criterion for the
maneuver load factor.

It is proposed that the asterisk on
point G and the corresponding note be
deleted from fAgure 3-I. The note I8 in-
correct because §3.194 specifles a re-
versed airflow condition with peak load
at the wing trailing edge and this i3 not
a proper substitute for point G which is
intended to cover maximum down loads
on the front spar.

Several changes are proposed to cover
the engine torgque, gyroscopic, and un-
symmetrical engine failure loads for
turbine engine installations. In § 3.195
(b)), it is proposed to require a factor of
1.256 on the mean torque to allow for tur-
bine engine s=acceleration or power
surges in maneuvering conditions. For
turbopropeller airplanes, a new condi-
tion 15 proposed under § 3.196(a) to re-
quire an additional factor of 1.6 on the
torque spplied in level flight, to allow
for increases In torque which can oc-
cur momentarily due to malfunctions
such as & sudden increase in propeller
blade angle.

Since the high rotational speed snd
angular momentumn of turblbe rotors
can produce significant gyroseopie -
loads in pitching or yawing maneuvers,
a New § 3.198 1s proposed to cover these
conditions. As an alfernative to & ra-
tional determination of pitch and yaw
velocities, scceptable arbitrary values
are specified.

The existing yawing maneuver condi-
tions in § 3.219 have generally been ade-
quate to cover the yaw loads due to~
sudden failure of one engine on multi-
engine airplanes having reciprocating
engines. However, studies show that a

turbopropeller installation
can produce up to 4 times the drag of a
windmilling reciprocating engine. Anew
§ 3.199 is therefore proposed, requiring
multi-turbopropeller airplanes to be de-
signed for the loads resulting from fail-
ure ol one englne and specifying the
types of engine failures, corresponding
speed ranges, and other factors to be
considered.

The present strength requirements for
pressurized cabins state that where the
cabin ig separated into compartments by
pulkheads or floors, the primary struc-
ture shall be designed for the effects of
sudden release of pressure in any ¢om-
pariment having external doors or win-
dows, Difficultles have arisen in apply-
ing these requirements because “primary
structure” is not defined and the objec-

- tives are not stated clearly. It is, there-

fore, proposed to amend § 3.197(d) to
state that, under conditions of sudden
pressure release, the integrity of the
structure carrying flight loads shall be
maintained, but that damage to other
portions of the airplane is acceptable
provided reasonable precautions are
taken to minimize the probability of
serious injury to the occupants while in
their seats.

The current requirements on fatigue
evaluation of structures (§ 3,.270) apply
only to pressurized cabins. The in-
creased use of high strength materials



and correspondingly higher operating
stress levels in Part 3 airplahes has
raised the guestion as to whether fa-
tigue evaluation is needed for other
portions of the structure, such as
wings and tail surfaces. Except for
one recent accident, service experience
has not shown an increasing trend
of catastrophic fatigue failures. How-
ever, to prevent such a trend from
developing in future desizns using new
materials and methods of construction,
changes are proposed to §3.270 which
would require a fatigue evaluation of
critical portions of the flight structure,
unless it is shown that the design is at
least equivalent, from the fatigue stand-
point, to s similar design which has had
substantial satisfactory service history.
This showing would be based on a com-
parison of factors affecting fatigue
strength, such as material properties,
operating stress levels, stress concentra-
tion factors, ete.

The present requirements on factors
of safety and inspections for structural
castings specify a special factor of 2.0 for
visual inspection only, and a factor of
1.25 when radiographic inspection and
strength tests of 3 sample castings are
employed. Proposed changes to § 3.304
would provide a series of casting factors,
and corresponding test and inspection
requirements intended to reflect current
methods and practices,

Section 3.357 currently prescribes that
an auxiliary means of extending the
landing gear be provided if other than
manual power is used. This provision
is unnecessary in the case of amphibious
alrplanes, since service experience has
shown that such airplanes can be landed
safely, on land or water, with the land-
ing gear retracted. Therefore, it is pro-
posed to amend this seetion so that it is
no longer applicable to amphibian alr-
planes. It is also proposed to amend
§ 3.359 which currently provides that the
aural warning device funectlon con-
tinuously after the throttle is closed until
the landing gear is down and locked. To
remove the ambigulty which arises in the
case of multiengine airplanes, it 15 pro-
posed to have this sectiph specify that
the warning oceur and continue after one
or more throttles are closed. In this con-
nection, it is proposed to delete material
now contained in §% 3.356-1, 3.359-2, and
3.359-3 and incorporate the acceptable
means of compliance set forth therein in
& note.

The increasing use of tinted wind-
shields to reduce sun glare haz ralsed
questions as to the possible adverse ef-
fects on pilot vision during operations
under poor lighting conditions. On the
basis of automotive experience, it is pro-
posed to amend § 3.383 to require that
windshields and windows forward of the
pilot’s back have a luminous transmit-
tance value of not less than 70 percent,

Sections 3.390(c} and 3.715 presently
reguire an additional factor of safety of
1.33 on the loads for seat and safety belt
attachments, and § 3.306 reguires s fac-
tor of 1.15 for structural fittings (attach-
ments). It is proposed to clarify
58 3.390¢(c> and 3.715 by inserting a
statement that the 1.33 factor may be
applied in lieu of the 1.15 factor, not
added to it, This is consistent with the
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general principle that only the highest
factor intended for a similar purpose
need be applied. However, if castings
are used, the casting factor specified in
§ 3.304 would still apbly, sitice this factor
s jntended for ancther purpose.

Section 3.432 restricts the routing of
pressure cross feed fuel lines unless
means are provided fo permit flight per-
sonnel to shut off the supply of fuel to
these lines, or unless any joints, Attings,
or other possible sources of leakage in-
stalled in such lines are enclosed in a
fuel- and fume-proof enclosure venti-
lated and drained to the exterior of the
airplane. Experience has shown that
pressure cross feed lines do not require
provisions different from other pressure
fuel lines. Accordingly, it is proposed to
delete this section.

Section 3.581 requires that powerplant
coollng provisions be capable of main-
taining component and finid tempera-
tures at or below the maximum estab-
lished limits under criticel conditions of
ground and filght operation. Since mod-
ern airplanes have minimum as well 8s
maximum limits, it is proposed to amend
§ 3.581 to require that cooling provisions
be capable of maintaining temperatures
within limits. For the same reason it
i3 proposed to delete the word “maxi-
mum” from § 3.582. Sections 3.586 and
3.587 establish cooling test procedures for
single-engine and multiengine airplanes.
Section 3.587 provides that the airplane
be in the configuration specified in § 3.85,
which covers climb performance, while
§ 2,586 is silent in this respect. Bection
3.85, however, provides that the cowl flap
setting, which Is part of the airplane
configuration, be that employed in the
cooling test. To avold ambigulty it is
proposed to specify that the applicant
select the cowl flap setting to be used in
establishing cooling system capability.

Several revisions to the regulations
concerning electrical systems and equip-
ment are proposed involving 3§ 3.681
through 3.693. These changes are pro-
posed in recognition of the substantial
growth in capacity, complexity, and sig-
nificance to safety, of electrical systems
on mircratt. In particular, a new sec-
tion, § 3.682 dealing with electric power
sources is proposed as well as revislons
to §§ 3.688, 3.680, 3.601, and 3.683 con-
cerned with master switch arrangement,
protective devices, and electric cables
respectively. In conjunction with these
changes it i3 proposed to delete §§ 3.681
(b}, 3.681-1, 3.681-2, 3.682-1, 3.683-1,
3.688-2, 3.690-1, 3.690-2, and 3.693-1, be-
cause the material contained in these
sections is being proposed for inclusion,
or already is included, in other sections.

Two changes are proposed to the light-
ing requirements. Plgure 3-16 now spec-
ifles that position light Intensity for
angles 40° to 90° ahove or below the
horizontal be at least 2 candles. Because
this results in an lirational discontinuity
when related to the other date in figure
3-16, it is proposed to amend figure 3-16
to require an Intensily of .05 I for these
angles.

The current anticollision light require-
menis in § 3.705 permit 0.03 steradians
blockage in the rearward direction. In
view of recent qualitative studies 1t has
been determined {hat such a Nmitation

might be unduly restrictive. Therefore,
it is proposed to permit 0.5 steradians
of obstruction without limitation as fo
direction.

The airspeed placards now required by
Part 3 do not include operational speed
information considered essential to the
safe operation of the alrplane. These
speeds include the demonstrated cross-
wind velocity, recommended eclimb
speed, best angle of climb speed,
engine-inoperative climb speed, and
approach speed. However, supple-
mentary Iinformation regarding the
airplane configuration, power, ete.,
18 necessary {o describe the condi-
tions for which these speeds, except de~
monstrated crosswind, can be used. It
is not considered practical to include all
of this information en & cockpit placard,
The detailed supplementary informa-
tion should be included in a separate
source provided it is readily avallable to
the pilot. The Alrplane Flight Manusl
procedures section ls considered satis-~
factory for this purpose. Therefore, it is
proposed that § 3.771 be amended to re~
quire that the demonstrated crosswind
velocity be shown on a cockpit placard
for all airplanes while the climb and ap~
proach speeds placard will be required
only for airplanes of more than 6,000
pounds having an Airplane Flight
Manual. For consistency with these
changes, a corresponding amendment to
§$ 3.779 is also proposed. Section 3,750
requires the estabilshment of operation
limitations related to insialled equip~
ment but there are no provisions to in-
form the pilet of these limitations,
Therefore, new §§ 3.772 and 3.778(h) are
proposed to provide that the sirplane
crew be infermed of the operation
limitations established for the airplane;
e.g., VFR day, IFR night, operation in
icing conditions, ete.

Miscellaneous changes of an editorisl
or clarifying nature are proposed for
§§ 3.1, 3.82, 3.86, 3.216-5, 3.216-8, 3.301,
3.301-1, 3.301~2, 3.573, 3.582, 3.714, 3.744,
3.745, 3.746, 3.747, 3.767, 3.779, 3.780,
3.780-1 and fAgure 3-12(b>. :

In consideration of the foregoing, it is
proposed to amend Part 3 of the Civil
Alr Regulations (14 CFR Part 3, as
amended) as follows:

1. By amending §3.1{> by deleting
from the title the word “Power” and in-
serting in lleu thereof “Powerplant”’, and
by adding a new subparagraph (9 to
read as follows:

§ 3.1 Definitions.
. . . ™ 'S

(1) - Powerplant ingtallation, * * *

(9) Gas temperature. QGas tempera~
ture for turbine engines is the {empera-~
ture of the gas stream obtained as
indicated in the approved engine
specification,

2. By amending § 3.11(b) by adding at
the end thereof a note to read as follows:

§ 3.11 Designation of applicable regu-
lations.
* » - - *
(b) L B

NoreE: The term "type certificate™ aa ussd
in this paragraph does not include a *pro-
vislonsl” type certlficate.



3. By amending §3.82 by deleting
from the introductory sentence of para-
graph (a) the words ‘‘frue indlcated” and

inserting in lieu thereof “calibrated”, and -

by amending the introductory sentence
of paragraph (b) to read as follows:

§3.82 Definition of stalling speeds.
* * ] - .

(b) Vs, denotes the calibrated stalling
speed, if obtainable, or the minimum
steady flight speed at which the air-
plane {8 controliable, in miles per hour,
with:

4, By amending § 3.85a(b) by redesig-
nating the present text of the sectlon
following the title as subparagraph (1);
by redesignating the present subpara-
graphs (1), (2), (3), (4), and (5) as
subdivisions (1), (i), (i), (v), and (v,
respectively, and by adding a new sub-
paragraph (2) to read as follows:

§ 3.85a Qimb requirements; airplunes
of 6,000 lbs. or less.
» [ ] * » *

(h) Climb with inoperative
gine, ¢ * *

(2) For all multiengine airplanes
having a stalling speed equal to or less
than 70 miles per hour, the steady rate
of climb at 5,000 feet shall be determined
w;:h the critical engine inoperative and
with:

1) Remaining engines operating at
lnot more then maximum continuous
power, .

(11) Inoperative propeller in the min-
imum drag position.

(ili) Landing gear retracted,

(iv) Wing flaps in the most favorable
position,

(v) Cowl flaps in the position used in
goog‘iing tests specified in §§ 3.581 through

594,

§ 3.86 [Amendment]

5. By amending § $.86(a) (1) by de-
leting the words *true indieated” and
inserting in lieu thereof “calibrated”.

8. By amending §3.123 to read as
follows:

8§ 3123 One-engine-inoperative stalls.

(a) Multiengine airplanes shall have
stall characteristics which preclude un-
intentional spin entry, These char-
acteristios shall be demonstrated by per-
forming the maneuvers prescribed in
paragraph (b) of this section at the Iow=-
est practical altitude with:

(1) The critical engine inoperative
and its propeller in the normal inoper-
ative position;

(2) Flaps and landing gear retracted
in one case and extended in the other
case;

(3) The rernaining engine(s) operating
at full throttle, except that the power
need not be greater than maximum con-
tinuous power.

(b) After a steady curvilinear flight
condition has been established, and
while maintaining a 15-degree bank
towards in one case, and away in the
other ease, from the inoperative engine,
the turn shall be steadily tightened with
the elevator control until an uncon-
trollable downward pitching motion of
the airplane indicates the stall.

en-
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(1> It shall be possible to produce and
to correct roll by unreversed use of the
lateral control until the airplane stalis.

(2} It shall bé Dbossible to effect im-
mediate recovery to full flight control
with wings level from the stalled condi-
tion by normal use of the controls, re-
ducing power on the operating engine(s)
if desired without the alrplane exceed-
ing & 60-degree bank angle. The loss of
altitude, as measured from the altitude
at which the alrplane starts to piteh
uncontrollably to the altitude at which
level flight is regained, and the pitch
angle shall be entered in the perform-
ance section of the Airplane Flight
Manual for girplanes having a maximum
certificated weight of more than 6,000
pounds, or shall be shown on a cockpit
placard for airplanes having a maximum
certificated weight of 6,000 pounds or
less.

§ 3.124 [Amendment]

7. By amending § 3.124(a) by deleting
the first sentence and inserting in lieu
thereof "“All single-engine airplanes
shall recover from a one-turn spin in not
more than one additional furn. The
controls shall be applied in the manner
nermally used for recovery. For both
the flaps retracted and flaps extended
condtions, the respectively applicable
limiting airspeed and positive limit
maneuvering load factor shall not be
exceeded, For the flaps extended cone
dition, it shall be acceptable to retract
the flaps during recovery.”

8. By amending § 8.124(c) by insert-
ing in the introductory sentence between
the words “spinning” snd “and” the
words “at least six turns”; by deleting
from subparagraph (1) the clause “the
airplane shall recover from a six-turn
spin, or from any point in a six-turn
spin,” and inserting in leu thereof “the
airplane shall recover from any point in
g spin not exceeding six turns with flaps
retracted and one turn with flaps ex«
tended;” and by amending subparagraph
(2) to read:

§ 3.124 Spinning.
- * * L] [ ]

(¢} Category A. * * *

(2) For both the flaps retracted and
flaps extended eonditions, the respec-
tively applicable limiting sirspeed and
positive limit maneuvering load factor
shall not be exceeded. For the flaps ex-
tended condition, it shall be acceptable
to retract the fAaps during recovery, pro-
vided s placard ig installed prohibiting
intentional spins with flaps extended.

§8 3.124-1, 3.124-2 [Deletions]
9. By deleting 3§ 3.124-1 and 3.124-2,
§3.183 [Amendment]

10. By amending Figure 3-1 referred
to In §3.183 by deletihg the number
“30K" where it appears in two places
and inserting in leu thereof “50”, by
deleting the number “15K” where it ap-
pears in two places and inserting in lieu
thereof "“25”, by deleting the asterisk
whete it appears in two places, and by
deleting the related note.

§ 3.184 [Amendment]

11. By amending § 3.184 by inserting
in the first sentence between the words
“speeds” and “shall” the words “shall he
equivalent air speeds (EAS) and"; by
adding to each of the parenthetical ex-
pressions after the word “speed” the ab-
breviation *, m.p.h,”; by adding at the
end of the first sentence “or a Mach
number chosen by the applicant for alti-
tudes where V¢ Is limited by Mach num-
ber”; and by adding at the end of the
second sentence the c¢lause “: and fur-
ther provided, that Va need not exceed
& value corresponding with Mach num-
ber 0.4 or any higher Mach number
chosen by the applieant”; and by insert-
ing in the definition of V. between the
words “on” and “the” the words “a con-
servative value of”.

§ 3.186 [Amendment]

12. By amending § 3.186(a8) by insert-
ing between the word “that” and the
letter “n” the words ‘‘for airplanes of
this eategory having & design dive speed
V¢ not exceeding Mach number ¢.4,";
and by adding following the number
“2.5” the words “; for airplanes of this
category having a design dive speed Vs
exceeding Mach nuinber 0.4, n shall be
not less than 4.4

13. By amending §3.187 to read as
follows:

§ 3.187 Gust envelope.

The airplane shall be assumed t0 en-
counter, while in level flight, symmetrical
vertical gusts as prescribed in para-
graphs (a) and (b) of this section. The
preseribed gusts shall be derived gust
velocities and the resulting loads shall
be considered as limit loads. Gust load
factors shall be assumed to vary linearly
between Ve and Ve,

(a) Positive (up> and negative (down)
gusts of 50 fps at allitude between sea
level and 20,000 feet, with & linear reduc-
tion from 50 fps at 20,000 feét to 26 fps
at 50,000 feet, at all speeds up to V..

(B) Positive and hegative gusts of 25
fns at altitudes between sea level and
20,000 feet with a linear reduction from
25 fps at 20,000 feet to 12,5 Ips at 50,000
feet, at Vg,

14. By amending §3.188 to read as
follows:

§ 3.188 Gust Ioad factors.
In applying the requirements pre-
secribed in § 3.187, the gust load factors

shall be computed by the following
formula:

_ KoeUseVm |
=1t 08 (w7
whera:
_0aBps .
K= 5 =gust alleviation factor;
2(W/S)
= — ==alrplan ratio;
" o alrplane mass 0

p—Aair density (slugs/cu. ft.);

IC'=mean geometric chord (ft.);
m=alope of liit curve (Cz per radian);
g=acceleration due to gravity (ft./

sec.d):
Ude=derived gust veloclty (Ips) specified
in § 8.187;
V=airpiane speed {knots);
W /S = wing loading {psf).
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§3.190 [Amendment]

15, By amending § 3.190(a) (2) by de-
leting the first sentence and inserting in
liey thereof the following: “‘Positive and
negative gusts having the velocities pre-
seribed in § 3.187(b), acting normal to
the flight path with the airplane in level
flight.”

16. By amending § 3.195(a) by adding
a new subparagraph (3) to read as
follows:

§ 3.195 Engine torque effects.
* L] * . ¥

(a) ® ¥ &

(3) For turbine propeller installations,
in addition to the conditions prescribed
in subparagraphs (1) and (2) of this
paragraph, the limit torque correspond-
ing with takeoff power and propeller
speed multiplied by a factor of 1.6 shall
be considered to act simultaneously with
1g level flight loads.

17. By amending § 3.195(b) by adding
at the end thereof a new sentence to
read as follows: “For turbine engines,
the limit torgue shall be obtained by
multiplying the mean torque by a factor
of 1.25.”

18. By amending § 3.197(d) to read as
follows:

§ 3.197 Pressurized cabin loads.

L . L * -

(d) Where a pressurized cabin is
separated into two or more compart-
metits by partitions, bulkheads, or fioors,
the structure supporting the prescribed
flight and ground loads and other struc-
ture the failure of which could interfere
with continued safe flight and landing
of the airplane shall be designed to with-
stand the effects of sudden release of
pressure in any compartment resulting
from the failure of the Iargest external
door, window, or windshield panel in
such compartment. It shall be accepi-
able to take into aceount pressure relief
provided by intercompartment venting,
It can be assumed that parts of the air-
prlane, other than the structure specified
in this paragraph, may be damaged, in
which case reasonable deslgn precautions
shall be taken to minimize the proba-
hility of serious injury to occupants of
the airplane while in their seats,

Nore: The aforementioned precautions
might include, for example, designing in-
ternal doors so that they will remain attached
to supporting structure even though forced
open by differential pressure.

19. By adding a new § 3.198 to read as
follows:

§ 3.198 Turbine engine gyroscopic loads,

For turbine engine installations, en-
gine mounts and supporting struciure
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shall be designed for the loads resulting
from the conditions prescribed in either
paragraph {a) or paragraph (b) of this
section, taking into account gyroscopie
effects with the engines operating at
maximum continuous rpm.:

(a) The maneuvers prescribed in §§ 3.-
191(b) and 3.216.

(b) All combinations of the following:

(1) A yaw velocity of 3.5 radians per
second,

(2) A piteh velocity of 1.0 radlans per
second,

(3) A normal load factor of 2.5,

(4) Maximum continuous thrust.

20. By adding a new § 3.199 to read as
follows:

§3.199 Unsymmetrical loads due 1o en-
gine failure on multiengine turbine-
propeller airplanes.

Multlengine turbine-propeller air-
planes shgll be designed for the unsym-
metricsl loads resuliing from the fallure
of the critical engine. The conditions
prescribed in paragraphs (a) through
(d) of this section shall apply in ¢om-
bination with a single malfunction of the
propeller drag limiting system, if the
alrplane 18 provided with such a system,
taking into account the probable pilot
corrective acticn on the flight controls.

(a) Engine power fallure due to fuel
flow interruption or turbine blade burn
off, whichever is critical, at all speeds
between Vme and Va. The resulting loads
shall be considered limit loads.

(b) Disconnection of the engine com-~
pressor from the turbine at all speeds
between Vme and Ve. The resulting loads
shall be considered ultimate loads.

(¢) The time history of the thrust
decay and drag build-up occurring as a
result of the prescribed engine fajlures
shall be substantiated by test or other
data applicable to the particular engine-
propeller combination.

() The timing and magnitude of the
probable pilot corrective action shall be
conservatively estimated, considering the
characteristics of the particular engine-
propeller-airplane combination.

Note: It may be assumed that pilot cor-
rective action will be initiated at the time
maximum yaw velocity is attained, but not
earller than two seconds after the engine
fallure. The magnitude of the corrective
action may be based on the control forces
specifled in § 3.212, except that lower forces
may be assumed where 1t 18 shown by analy-
gls or test that such forces will be sufficlent
to control the yaw and roll resulting from
the prescribed engine fallure conditions.

§ 3.216-5 [Amendment]

21. By amending § 3.216-5 by deleting
from paragraph (a) the phrase “In
§ 3.216 (a), (b), and {(¢)"” and inserting
in Heu thereof “in § 3.216(¢)”; and by

deleting from paragraph (b) the phrase
“m §3.216(¢)" and inserting in lieu
thereof “in § 3.216™.

§ 3.216-6 [Amendmentl

22. By amending § 3.216-¢ by deleting
the equation

_n(w/8)_ (W/8)
— Gz 15

MAX
and inserting in lieu thereof

_n(W/S) _n(W/8)
=T, T 18

23. By amending §3.217 by deleting
from paragraph (a) the words “of 30
feet per second nominal intensity” and
by amending paragraph (b to read as
follows;

§ 3.217 Gust loads.

* * » L] Ll

(b) Positive and negsative gusts having
the velocity prescribed in § 3.187(h):

(1) At speed Vy, corresponding with
the conditions specifled in § 3.190(a) (2),
with flaps extended.

(2) At speed Vs, corresponding with
the conditions prescribed in § 3.187(h),
with flaps retracted,

§ 3.217-1  [Amendment]

24. By amending § 3,217-1 by deleting
from the first sentence the humber “30"
and inserting in leu thereof “50”.

§ 3.220 [Amendment]

25. By amending § 3.220 Gust loads,
paragraph (a) by deleting the phrase
“of 30 feet per second nominal intensity”
and inserting in Heu thereof “having the
veloelty prescribed in § 3.187",

28. By amending § 3.220(b) to read as
follows:

() In lien of & rational analysis, it
shall be acceptable to compute the gust
loading by the following formula:

_ K UgVi
o= 498
where:

W= average limlt pressure (psf).
o= 0.88 gy :
L

aw K\?
ke ‘pcgams.,g L
p= alr density (slugs/cu. ft.).

¢;—mean geomeiric chord of wertical
surtace (ft.).

K =radius of gyration in yaw (ft.).

{;— horizontal distance from airplanes
c.g. to 1t center of vertical sur-
face (ft.).

Ug4.= derived gust veloclty (Ips).

V= airplane speed (knota).

m —slope of ift curve of vertical surface
{Cp, per radian).

Wz design welght (1bs.).

8p=vertical surface area (ft.Y).




§ 3.244 [Amendment]
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27. By amending Figure 3-12(b) referred to in § 3.244 as follows:

TAIL VIHEEL TYPE
SEE NOTE 3

MOSE WHEEL TYPE

LEVEL LANDING WITH
INGLINED REAGTIONS

SEE NOTE 3

GROUND LINE

TAIL 'DOWN LANDING

FiG.3-12(b)
BASIC LANDING GONDITIONS

28. By amending §3.270 to read as
follows:
§3.270 General.

The provisions of either paragraph (a)
or (b) of this section shall apply to
pressurized cabins. They shall also

apply to portions of the flight structure -

which are apt to be critical from the
standpoint of structural fatigue, unless 1t
is shown that the struetural design from
the fatigue standpoint is at least equiva-
lent to a similay deslgn which has had
substantial satisfactory service history.
Such showing shgl] cover all significant
factors affecting fatigue strength, such
as the properties of materials, operating
stress levels, stress concentration factors,
and fabrication methods.

(a} Fatigue strength. The structure
shall be shown by analysis and/or tests
to be capable of withstanding the re-
peated loads of variable magnitude ex-

' pected In service. The provisions of sub-
paragraphs (1) through (3) of this
paragraph shall apply.

(1) Evaluation of fatigue shall involve
the following:

(1) Typical loading spectrum expected
in service;

(i) Identification of principal strue-
tural elements and detail design points,
the fatigue failure of which could cause
catastrophic failure of the aircraft; and

(iii) An analysis and/or repeated load
tests of principal structural elements and
detall design points identified in sub-
division (ii) of this subparagraph.

Nore: Tests of principal structural ele-
ments usually include majlor fittings, samples
of joints, spaF cap etrips, skin units, and
other representative sectiong of the flight
structure,

(2} It shall be acceptable to utilize the
service history of airplanes of similar
structural design, teking due account of

-1

TAN :i: ..

LEVEL LANDING WITH NOSE WHEEL
JUST -GLEAR OF GROUND

SEE 3$3.248 b

NOTE:

TAIL. DOWN LANDING

differences in operating condltlons and
procedures,

(3) When circumstances requjre sub-
stantiation of the pressure cabin by
fatigue tests, the cabin or representative
portions of it shall be eycle-pressure
tested, utilizing the normal operating
pressure together with the effects of
external aerodynamic pressure combined
with the flight loads. It shall be accept-
able to represent the effects of flight
loads by an increased cabin pressure, or
to omit the fiight loads if they are shown
to heve no significant effect upon
fatigue.

(b) Fail-safe sirength. It shall be
shown by snalysis and tests that catas-
trophic failure or excessive deformation,
which could preclude continued safe
flight and landing of the airplane, are
not probable after fatigue failure or
obvious partial failure of & single struc-
tura] element. After such failure, the
structure shall be capable of withstand-
ing 75 percent of the Hmit design loads.
Thesa loads are considered to be ultimate
and ghall be multiplied by a factor of
1.15 unless dynamic effects of failure
under static load are otherwise taken
into consideration.

29. By amending §3.301 by deleting
the last sentence and inserting in leu
thereof “Values contained in MIL-
HDBE-5, ANC-17, ANC-18, and ANC-23,
Part II shall be used unless shown to he
inapplicable in & particular case”, and by
amending the note to read as follows:

§ 3.301 Materinl strength properties and
design values.
L] & L] * E ]

Nore: MIO-HDBE-5, “Strength of Metal
Alreraft Elements”; ANC-1T, “Plastics for
Alreraft”; ANC-18, “Design of Wood Air-
craft Btructures”; and ANC-28, "Composite
Constsuction for Flight Vehicles,” are pub-

lished by the Department of Defense and the -

Federal Aviation Agency and may be ob-
tained from the Superintendent of Docu-
ments, Government Printing Office, Wash-
ington 25, D.C.

§ 3.301-1 [Amendment]

30. By amending §3.301-1(a) by
deleting the first sentence and inserting
in Heu thereof “With reference 1o Chap-
fer 3 of MII-HDBE-5, the allowable de-
sign property columns headed “B” repre- -
sent deslem properties which will be
equalled or exceeded by the properties
possessed by approximately 80 percent
of the material’, and by deleting from
subparagraph (1) the phrase “in ANC-5"
and inserting in lieu thereof “in MII—
HDBE-5".

31. By amending § 3.301-2 to read as
follows;

§ 3.301-2 Substitution of seam-welded
1 . for seamless steel tubing (FAA poli-
© cies which apply to § 3.301).

- Seam-welded tubing may be substi-
tuted for seamless steel tubing as

" follows:

(&) SAE 4130 welded tublng as per
ipecification MIT-T—-6731 may be substi-
vuted for SAE 4130 seamless tubing con-
forming to Specification MIL-T-6736,
and vice versa.

(b) S8AE 1025 welded tubing as per
Specification MIL-T-5066 may be sub-
stituted for SAE 1025 seamless tubing
conforming to Specification MIL-T-
5066, and vice versa.

{c} SAE 8830 welded tubing conform-
ing to Specification MIL-T-6734 may be
substituted for SAE 8630 seamless tubing
conforming to Specification MIL-T-§732,
and vice versa.

32, By amending §3.304 to read as
follows:

§ 3.304 Casting factors.

(a) Far structural castings, the factor
of safety prescribed in § 8.172 shall be
multiplied by the casting factors speci-
fied in subparagraphs (1) and (2) of this
paragraph. The preseribed tests and in-
spections shall be in addition to those
necessary to establish foundry quality
control. Cpstings shill be inspected in
accordance with approved specifications..-

(1) Each casting, the failure of which
would preciude continued safe fiight and
landing of the airplane or which would
result in serlous injury to occupants,
shall have a casting factor of at least 1.25
and-shall receive 100 percent inspection
by visual, radiographic, and magnetic
particle or penetrant inspection methods.
Where such castings have a casting fac-
tor less than 1.50, three sample castings
shall be static tested. The test casbings
shall comply with the strength require-
ments of § 3.173 at an ultimate load cor-
responding with a casting factor of 1.26
and shall comply with the deformation
requirements at a load equal to 1,15 times
limit load,

Note: Examples of castings to which this
subparagraph applies are: structural attach-
ment fittings; parts of Allght control systems;
control surface hinges and balance weight at-
tachments; seat, berth, safety belt, and -fuel
and oll tank supports and attachments;
cabin pressure valves.



(2) For structural ¢astings other than
those specifled in subparagraph (1) of
this paragraph, the casting factor shall
be not less than 1.25, and the required
inspections shall be as follows:

Casting facior Ingpections
2.0 or greater... ... 100 percent visual,
Less than 2,0 greater | 100 percent visual, and magnpetic
than 1.5, particle or peneirant.
12560 1,60 e 100 percent viszal, magnetic par-

ticls or penetrant, and radio-
graphic, except that it shall ba
m:cepti)le to reduce the per-
centage of castings inspected
radiographically when an ap-
proved sampling guallty ton.
trol procedute is eatablished.

(b} Castings which are pressure tested
.a8 parts of a hydraulic or other fluld
gystem shall not he required to comply
with the provisions of this section unless
such castings support airplane structural
loads,

§ 3.357 [Amendment]

33. By amending § 3.357 by adding at
the end thereof the phrase “on airplanes
which are not amphibian.”

34, By amending § 3.359 by deleling
from the second sentence the phrase
““after the throttie is closed” and insert-
ing in lieu thereof “after one or more
throttles are closed” and by adding a
note to resd as follows:

§ 3.359 Position indicator and warning

device.

- - - [ ] *

Note: An accsptable method for indicating

{0 the pilot when the wheels are secured in
the extreme positions 18 by means of lights,
e.g., landplanes may display a green light
when the wheels are down and locked, a red
light to indicate an intermediate or uniocked
wheel position, and “all lights out"” when the
wheels are up and locked, An acceptable
method for sensing when the wheels are
gecured In the extreme positions is to locate
the gensing devices so that they are operated
by the landing gear locking latch. A throttle
stop 18 not considered to be an sacceptable
alternative to an sural landing gear warning
device.

§8 3.359-1, 3.359-2, 3.359-3
tions]

35. By deleting §§ 3.359-1, 3.359-2, and
3.259-3.

36. By awending § 3.382 by adding a
new paragraph (d) to read as follows:
§3.383 Windshields, windows,.and can-

opies.
* L] * - ™

(d> The windshield and side windows
forward of the pilots back, when he is
geated in normal flight position, shall
have & luminous transmittance value of
not less than 70 percent.

Nore: Tinted windshields may adversely
affect vision under certain flight conditlons.

§3.390 [Amendment]

37. By amending § 3.300(c) by adding
at the end thereof a new sentence to read
as follows: “Where the multiplying
factor of 1.33 is used, the fitting factor
prescribed in § 3.208 need not be applied.”

§ 3.432 [Deletion}
38. By deleiing § 3.432,

[Dele-
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39. By amending § 3.573 to read as
follows:

§ 3.573 0il filters.

If the powerplant installation fncorpo-
rates an oil fAlter (strainer), the filter
shall be constructed and installed so that
oil will continue to flow at the normal
rate through the remainder of the sys-
tem when the flow of oll through the
filter element is completely blocked.

40. By amending §3.581 to read as
follows:

§ 3.581 General.

The powerplant cooling provisions
shall be capable of maintaining the
temperatures of all powerplant compo-
nents and fluids within the established
liimts during ground and flight oper-
&tion.

§3.582 [Amendment]

41, By amending §3.582 by deleting
from the third sentence the word “meaxi-
mum”; and by deleting from the fourth
sentence the words “octane number” and
ingerting in lieu thereof “grade”.

§3.586 [Amendment]

42, By amending § 3.388 by deleting
the last sentence including paragraphs
(g) and (b) and inserting in lieu thereof
the following: “The climb shall not be
conducted at a speed greater than the
best, rate-of-climb speed with maximum
continuous power unless the slope of the
flight path at the speed chosen for the
cooling test is equal to or greater than
the minimum required angle of ¢limb
(see § 3.85(a) ) and a cylinder head tem-
perature indicator is provided as speci-
fled in § 3.675. The stabilizing and ¢limb
portions of the test shall be conducted
with cowl flap settings selected by the
applicant (see §§ 3.86 and 3.86a).”

43. By amending § 3.587(a) to read as
follows:

§ 3.587 Cooling test procedure for multi-
engine airplanes

(a) Airplanes which meet the mini-
muym one-engine-inoperative climd per-
formance specified in § 3.85(h). The
engine cooling test for these airplanes
shall be eonducted with the airplane in
the configuration specified in § 3.85(b),
except that the operating engines shall
he operated at meximum continuous
power or at full throtile when above the
critical altitude. The stabilizing and
climb portions of the test shall be con-
ducted with cowl flap settings selected
by the applicant (see § 3,85). Tempera-
tures of the operating engines shall be
stabilized in flight with the engines op-
erating at not less than 75 percent of the
maximum continyous power rating.
After stabilizing temperatures in flight,
the climb shall be started 1,000 feet
below the engine critical altitude (if this
is impracticable, then at the lowest prac-
ticable altitude which the terrain will
permit} or 1,000 feet helow the altitude
at which the single-engine-inoperative
rate of climb is 0.02 Vs 2, whichever s the
lower altitude, and shall be continued
until at least 5 minutes after the highest
temperature hag been vecorded. The
climb shall be conducted at a speed not
greater than the highest speed at which

compliance with the climb requirement

of § 3.85(b) can be shown, except that,

if the speed used exceetls the speed for

best rate of climb with one engine inop-

erative, & cylinder head tempersture

:;lldgic;to% shall be provided as specified
87D,

§ 3.681 [Amendment]
44. By deleting § 3.681(h).
§ 3.681-1, 3.681-2 [Deletions]

456, By deleting §§ 3.681-1 and 3.681-2
and related footnotes.

46. By amending § 3.682 and the cen-
ter heading preceding § 3.682 $o read as
follows:

FELECTRIC POWER SOURUES
§ 3.682 Electric power sources.

(&) Electrie power sources, their trans-
mission cables, and their assoclated eon-
{rol and proteciive devices, shall have
sufficient capacity tc furnish the re-
quired power at the proper voltage to all
load circuits essential to the safe oper-
ation of the afrplane,

(h} Compliance with paragraph (a)
of this section shall be shown by menns of
an electrical load analygis, or by ¢lectri-
cal measurements, which take into sc-
count all electrical loads applied to the
electrical system, in probable combing-
tions and for probable durations.

(¢} A} least one generator shall be ih-
stalled if the electrical system supplies
power to load circuits essential to the
safe operation of the alrplane.

{(d} Electri¢ power sources shall func-
tion properly when connected in com-
binstion or independently. The fallure
or malfunction of any elestrle power
source ghall not impalr the ability of
any remaining source to supply load
circults essential to the safe operation
of the airplane.

(e) Electric power source controls shall
be such as to permit independent opera-
tion of each source.

§ 3.682-1 [Deletion]

47. By deleting § 3.682-1.

48, By deleting the center heading
“Generators” preceding § 3.685.

49, By amending $§ 3.688 to read as
follows:

§ 3.688 Arrangement.

A master switch shall be provided to
permit expeditious disconnection of all
electric power sources from all load
circuits. The point of disconnection
shall be adjacent to the power sources.

§§ 3.688-1, 3.688-2 [Deletions]

50. By deleting §§ 3.688-1 and 3.688-2
and related footnotes.

§ 3.690 [Amendment]

51. By amending § 3.690 by aading at
the end thereof two sentences and a note
as follows: “Not more than one circuit,
which i essential fo safety in flight,
shall be protected by a single protective
device. All resettable type ¢ircuit pro-
tective devices shall be designed so that
a manual operation is required to restore
service after tripping and so that, when
an overload or circuit fault exists, they
will open the ecircult irrespective of the
position of the operating control.



NoTte: The aforementloned resettable type
circult protective devices are known com-
merclally as “trip-free’’; le., the tripping
mechanlsm cannpot be overrldden by the
operating control, Such cirewit proiective
devices can be reset on an overiload or circuit
fault, but will trip subsequently in aceord-
ance with their current-time irip character-
istic,”

§§ 3.690-1, 3.690-2 [Deletions]

52. By deleting §$ 3.690-1 and 3.690-2
and related footnotes, -

53. By amending §3.691 to read asg
follows:

§ 3.691 Protective devices installation.

If the ability to reset & circuit breaker
or to replace a fuse s essential to safety
in flight, such circuit breaker or fuse
shall be so located and Identified that it
can be readily reset or replaced in flight.

54, By amending §3.693 to read as
Tollows:

§ 3.693 Electric cahles.

Electric connecting cables shall be of
adequate capacity, Cables which would
overheat in the event of circuit overload
or fault shall be flame-resistant and shall
rfmt emit dangerous quantities of toxic

umes.

§ 3.693-1 [Deletion]

655, By deleting § 3.693-1 and related
footnote.

§3.702 [Amendment]

56. By amending Figures 3--16 referred
to in § $.702 by deleting the phrase “At
least 2 candles” in the intensity column
and inserting in lieu thereof “(0.05 I1.”

8 3.705 [Amendment]

57, By amending § 3.705(a) by delet-
ing the number “.03” and inserting in
Iisu thereof “0.5”, and by deleting the
phrase “within a solid angle equal to
(.15 steradians centered about the longl-
tudinal axis in the rearward direction,”

§ 3.714 [Amendment]

58. By amending § 3.714 by deleting
from the first sentence the word
“danger” and inserting in lieu thereof
“fhe probability”.

§3.715 [Amendment]

59. By amending § 3,715 by adding at
the end thereof a new sentence to read
as follows: “Where the multiplying fac-
tor of 1.33 is used, the fitting factor pre-
scribed in § 3.306 need not be applied.”

60. By amending § 3.744 to read as
follows:

§3.744 Powerplant limitations,

The following powerplant limitations
shall be established for the airplane,
The limitations shall not exceed the cor-
responding limits established as part of
the type certification of the engine and
propeller installed in the airplane.

(a) Takeoff operation. (1) Maximum
rotational speed (rpm);

(2) Maximum permissible menifold
pressure (if applicable) ;

(3) Maximum permissible gas tem-
perature;

(4) The time lmit for use of the
power or thrust which corresponds with
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the values established in subparagraphs
(1) through (3) of this paragraph;

(5) When the time limit established
in subparagraph (4) of this paragraph
exceeds 2 minutes, the maximum per-
missible cylinder head, oil, and liquid
coolant temperatures.

(b) Maximum continuous operation.
(1) Maximum rotational speed (rpm);

(2) Maximum permissible manifold
pressure (if applicable) ;

(3) Maximum permissible gas iem-
perature;

(4) Maximum permisgible cylinder
head, oi], and liquid coolant tempera-
tures,

(¢) Fuel grade or specification desig-
nation. The minimum fuel grade re-
quired for reciprocating engines or the
fuel designation for turbine engines, re-
quired for the operation of the engine
within the limitations prescribed in
paragraphs (a) and (b) of this section.

§§ 3.745, 3.746, 3.747 [Deletions]

61, By deleting §§3.7456, 3.746, and
3.747.

§3.767 [Amendment]

62. By amending § 3.767(a) by deleting
the words “octane number™ and inserting
in lieu thereof “grade or designation.”

63. By amending § 3771 to read as
follows:

§ 3.771 Airspeed placards.

(a) All airplanes. An airspeed plac-
ard shall be provided, in clear view of
the pilot and as close as practicable to
the airspeed indicator. The placard
shall list the following:

(1) Maximum speed for gear opera-
tion and extension (see § 3.356) ;

(2) Design maneuvering speed (Vp)
(see §3.184);

(3) Minimum control speed (Vme)
(see § 3.111);

(4) The demonstrated erosswind (see
§3.145).

(b) Airplanes weighing more than
6,000 Ws. The placard prescribed in
paragraph (a) of this section shall also
include:

(1) Recommended climb speed;

(2) Best angle-of-climb speed;

(2) Engine-inoperative-climb speed;

(4) Approach speed(s).

64. By adding & new § 3.772 to read as
follows:

§3.772 Types of operation placard,

A placard shall be provided in clear
view of the pilot which states the day
and/or night metecrological conditions
ta which the operation of the alrplane is
limited by the equipment installed. (See
§§ 3.750 and 3.778(h).)

65. By amending § 3.778 by adding a
new paragraph (h) {o read as follows:

§ 3,778 Operating limitations,

* * - * *

(h) Types of operation. The day
and/or night meteorological conditions to
which the operation of the airplane is
limited shall be stated. (See §§3.750
and 3,772.) Al installed equipment
affecting the operations limitations of
the airplane shall be listed and identi-
fled as to operational function.

£ 3.779 [Amendment]

66. By amending § 3.779 by adding at
the end thereof & new sentence to read
&8 Tollows: *“In particular, procedures
and pertinent information relating to the
use of the airspeeds prescribed in
§ 3.771(b) shall be Included."

67. By amending § 3.780(c) to read as
follows:

§ 3.780 Performance information.
* £ » [ 3 »

(¢} The calculated approxtmate effect
of variations in paragraph (a) (3),
(4), and (5) of this gection with altitudes
from sea level to B,000 feet and with
temperatures at these altitudes from:
minus 60° F. below standard to plus
40° F. ahove standard shall be Included.

§ 3.780-1 [Deletion] -

68, By deleting § 3.780-1,

Proposed rules—pPart 4b:

Several revisions to the flight require-
ments are broposed. A change s pto-
posed o § 4b.112 which deals with stall-
ing speeds to prescribe a lg, level flight,
stall speed determination instead of the
present stall speed requirements which
result in unrealistic values. Consistent
with this, a similar change is proposed
to § 4b.160.

To supplement existing controlla-
bility requirements, it is proposed io
expand § 4b.130 to provide pilot control
force criteria in particular flight con-
ditions during phases of unsteady flight
and during transition from one flight
condition to another. In addition, &
change is proposed to § 4b.131 to define
the maximum control force required to
demonstrate longitudinal controllability.

A number of changes are proposed
to the stability requirements. Because
static longltudinal stability may become
dependent upon the stick-fixed charac-
teristics as well as the stick-free char-
acteristics when artificial stick forces are
used, it is proposed to revise the sta-
bility requirements of & 4h.150 through
§ 4b.155. If the elevator control forces
sre not the result of the elevator con-
trol surface hinge moments, it is pro-
posed that it must be shown that an
upward displacement of the elevator
trailing edge is required to obtain and
maintain speeds below the specified trim
speed and & downward displacement of
the elevator trailing edge js necessary
to obtain and maintain speeds above the
specified trim speed. It is also pro-
posed to revise § 4b.151{(¢) which now
reguires any speed change to be per-
ceptible to the pilot by a change in stick
force. Because of diffficulties in .ascer-
talning a “perceptible” change in stick
force, it is proposed to define the mini-
mum stick force versus speed gradient
as not less than one bound per six knots.
Present § 4b.155 provides that the air-
plane be stable over the entire operating
speed range under the most adverse trim
condition, It is not considered necessary
that stability be demonstrated over this
wide range of speed without retrimming.
Therefore, it is proposed to amend
§ dh.155 to permit retrimming at Va in
the cruise stabflity tests.

In conjuncition with these proposed
changes, it ls also proposed to delete



§8 4b.150-1 and 4b.151-1, together with
the digcussion of policies relating thereta,
as well as §§ 4b.162-1, 4b.153-1, 4b.154-1,
and 4b.155-1 because this material does
not reflect the changes proposed for the
corresponding sections of the regulations
and the information contained in these
sections is already covered elsewhere.

Proposed amendments to the strength
requirements include changes to the pro-~
visions on flap design speeds, pressure
cabins, unsymmetrical loads due to en-
gine failure, ground handling conditions,
landing gear fatigue evaluation, and
casting factors.

The present requiremenits on desigh
flap speed Vr in § 4b.210(b) (1} were
based on the concept of a single speed at
which the pilet could place the flaps in
any position from fully retracted to fully
extended without reducing or increas-
Ing speed and without exceeding limit
loads or without approaching a stalling
condition. For this reason the require-
ments speclfy that Vr shall not be less
than the greater of 1.4 Vi (flaps re-
tracted) or 1.8 Vs, (flaps in landing posi~
‘tion), However, the development of more
efficient flaps has resulted in the estab-
lishment of different operating speeds
anhd flap positions for various stages of
flight; e.gz., initial approsch, final ap-
proach, landing, and takeoff. The re-
guirements have been amended £0 permit
supplementary values of the flaps ex-
tended opersting limit speed (§ 4b.714
{¢)}, and to cover en route flap condi-
tions (§4b.212(b)), Nevertheless, the
single flap design speed concept has been
retalned in §§ 4b.210¢h), 4h.2120a),
4h.221¢a), and 4h.714(a).

Recent improvements in high lift Aap
design have raised the question of
whether it is ahy longer hecessary for
the design speed for flaps in the landing
position to be based on the stalling speed
with flaps retracted. In view of the cur-
rent operating practice of pirogressively
reducing airspeed as flaps are extended
during approsach and landing, and of re-
tracting flaps as airspeed jncreases dur-
ing takeoff or balked landihg, it appears
more rational to bage the design speed for
each flap position on the operating and
stalling speeds corresponding with the
particular flap position. Therefore, it is
proposed to amend § 4b.210(b) (1) to per-
mit the selection of & flap desigh speed
for each flap position established for the
various stages of flight, with minimum
values of 1.8 Vs for flaps in approach and
landing positions, and 1.6 V» for flaps in
the takeoff position. Where an auto-
matic flap positioning or load limiting
device is employed, it would be permis-
sible to use the speeds and flap positions
programmed by the device, To insure
that flap load limiting devices will not
cause unwanted flap retraction or the
inability to extend flaps when desired, it
is proposed to amend § 4b.323(c) to re-
quire the ability to maintain the selected
flap position at speeds up to 1.65 Vs for
flaps in approach and landing positions,
and 1.55 V, for flaps in the takeoff posi-
tion. Related changes are proposed for
£8 4b.1(d) (10}, 4b.212 (a), (h), and (&),
4h.221, and 4h.714 to make these require-
ments consistent with the proposed
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methed for establishing Hap design
speeds.

The present strength requirements for
pressurized cahins state that, where the
cabin is separated into compartments by
bulkheads or fipors, the primary struc-
ture shall be designed for the effects of
sudden release of pressure in any com-
partment having external .doors or
windows. Difficulties have arisen in ap-
plying these requirements because pri-
mary structure is not defined and the
objectives are not stated clearly. It is,
therefore, proposed to amend § 4b.216
(¢) (4> to state that, under conditions of
sudden pressure release, the integrity of
the structure carrying flight loads shall
he maintained, but that damage to other
portions of the airplane is acceptable
provided reasohiable precautions are
taken to minimize the probability of
serlous injury to the occupants while in
their seats.

Section 4b.216(d) presently containg
& general requirement that the airplane
be designed for the unsymmetrical loads
resulting from failure of one engine; e.g.,
yaw loads due t0 windmilling drag of a
turbopropeller engine. On the basis of
experience gained in design evaluation,
testing, and operation of turbopropelier
alrplanes, it is proposed fo amend
§ 4b.216(d) to state the factors to be con-
sidered in determining these loads,
including types of engine failure, cor-
responding airplane speeds, malfunc-
tioning ¢f ©propeller drag limiting
systems, and pilot corrective action.

Section 4b.235 presently contains an
inconsistency between the drag loads
specified for the main landing gear in
the braked roll ¢ondition (which may be
based on the maximum obtainable biake
torque), and the drag load specified for
one main gear in the nose wheel yawing
contdition (which is based sclely on a
frietion coefficient of 0.8). Proposed
chahges to § 4b.235 would apply the
yawing loads resulting from the 0.8
coefficient to the nose gear and support-
ing structure only. A drag load corres-
ponding with the basic hbraked roll
condition would be applied to ohe main
gear as an overall airplane design
condition.

The fatigue evaluation requirements
of §4b.270 at present apply only fo
structure supporting flight loads. A
number of cases of landing gear fatizue
cracking or failure have been reported.
Although these faflures have not resulted
in fatal accidents, the possibility of fire
after landing gear failure is a potential
hazerd. It is, therefore, proposed to in-
sert a2 new § 4b.271, requiring a fatigue
evaluation of the landing gear structure,
and, where such evaluation indicates a
need, the establishment of inspection or
other procedures to prevent catastrophic
fatigue failure. Alternatively, it may
be shown that catastrophic failure of the
landing gear is not probable after fatigue
failure or affer obvious partial failure
of a single structural element.

The present requirements on factors
of safety and inspections for structural
castings (§ 4b.307(a)) specify & special
factor of 2.0 for visual inspection only,
a factor of 125 for radiographie in-

‘spection only, and a factor of 1.25 when

radiographic inspection and strenzth
tests of 3 sample castings are employed.
Proposed changes to § 4b.307(a) would
provide a series of casting factors and
corresponding test and inspection re-
quirements intended to reflect more -
modern methods and practices. '

A revision to §4b.334(e) concerning
landing =ear position indicators and
warning devices is proposed to insure
warning in-the event a landing 1s made
with cnhe or more throtiles advanced. It
is also proposed to add a note setting
forth an acceptable means of compliance
which would replace § 4b.334-2. To in-
sure that essential equipment in wheel
well areas is not damaged by loose tire
treads or o bursting tire, & change is
proposed which would require protection
of such equipment.

Current regulations (§ 4b.352) do not
specifically require fall safe (laminated
or dua) pane) windshields and windows
on pressurized cabin alrplanes; however,
existing turbine transport airplanes in-
corporate this feature, which has pre-
vented complete loss of cabin pressuriza-
tion in a considerable number of partial
windshield failure incidents. It |is,
therefore, proposed to amend § 4b.352(d)
{0 require that windshield and window
panels in pressurized cabins consist of at
least two layers of material, each capable
of carrying the maximum pressure load
after failure of one layer, It would be
gcceptable to establish operating limita-
tions requiring a reduction in pressure
differential after failure occurs, provided
a cabin pressure altitude of not more
than 15,000 feet s maintained.

Sectlons 4b.357 and 4b.371(d) require
that, when Iouvers or other ventilating
dexices are provided between cabin par-
titions, it shall be possible for the crew
to stop the flow of afir through such ven-
tilating deviees. Because this require-
ment does not accomplish its apparent
objective which is covered elsewhere, it
i1s proposed to delete §4b357 and
§ 4b.371(Q).

Sectlons 4b,358(c) (2) and 4b.643 pres-
ently require an additional factor of
safety of 1,33 on the loads for seat and
safety belt atiachments, and § 4b.307(c)
requires a factor of 1.15 for structural
fittings (attachments). It is proposed to
clarify §§ 4b.358(¢) (2) and 4b.648 by in-
serting a statement that, when the 1.33
factor is applied, the 1.15 factor, need not
he added to it. This is consistent with
the general principle that only the high-
est factor intended for a similar purpose
need he appled. However, if castings
are used, the casting factor specified in
§ 4b,307(a) would stil! apply, since this
factor s intended for another purpose.

Studles have indicated that the 20-
inch upper aisle width currently specified
in § 4b.362(h) may be reduced for rela-
tively smaller transport airplanes with-
out significantly affecting safe emergency
evacuation. A reduction to 18 inches
appears justifiable; and it is proposed to
reduee the upper aisle width to 18 inches
for airplanes having & passenger seating
capacity of 10 or less, However, the
advisability of reducing this dimension
further to 16 inches is still under con-.
sideration. Comments and supporting
evidence are invited not only on the ad-
visability of the proposed reduction from



20 inches to 18 inches but also on the
advisability of a further reduction to 16
inches.

Section 4b.385 requires that in areas of
the airplane where flammable fluids or
vapors might be liberated by leakage or
other failure in fluid systems, design pre-
cautions shell be taken to safeguard
against the ignition of such fluids or
vapers due to the operation of other
equipment, However, a further provi-
sion of this seetion obviates this require-
ment, if means are provided to control
the fire. It is proposed to delete this
second option inasmuch as it is consider-
ed that providing for the control of fire
is not a suitable alternative for taking
design precautions to prevent fire. It is
8l50 proposed to delete § 4b.412 dealing
with pressure cross-feed fuel lines be-
cause the provisions of § 4b.385 as pro-
posed herein cover the installation of
flammable fuid-carrying systems, in-
cluding pressure cross-feed lines.

Presently effective §§4b413 and
4b 416 cover the demonstration of ade-
quate fuel flow and the selection of un-
-usable fuel supply. The demonstration
is required to be conducted with unusable
fuel supply together with the minimum
quantity of fuel necessary for conduct-
ing the flow test. The flight conditions
specified in § 4b.416, used in connection
with the selection of unusable fuel sup-
ply, are unnecessary provided that Slight
tests are conducted to show compliance
with the fuel flow requirements of
§ 4b.413(b). It is proposed, therefore, to
delete from § 4bh.413 the option that the
demonstration may be conducted by a
ground test. It is proposed, however, to
retain the presently effective provision
that it be acceptable to demonstrate
compliance with the requirement for
gelection of unusable fuel supply in
level flight by means of a ground test.
Presently effective § 4b.415 also covers
fuel flow rate, relative to transfer sys-
tems, and bases required flow rates on
horsepower output. Since the changes
proposed for § 4b.413 would eliminate the
horsepower basis for establishing flow
rate, it is propeosed to delete § 4b.415.

Because of the change propesed for
§ 4b.416, materinl contained in other
sections is no longer necessary. There-
fore, it is proposed to delete §§ 4h.418-1,
4b.416-2, 4b.418(n), 4h.418-1, and 4b.-
426-1. The deletion of § 4b.420(d) is
also proposed to ellminate a conflict with
the definition of unusable fuel supply
in § 4b.416.

In addition to the matter of unusable
fuel supply, another question has arisen
relating to the flow requirements of
§ 40.413. Bection 40.413{a) presently
requires that the available fuel flow shall
be not less than 125 percent of that
needed to develop maximum engine
horsepower or thrust. The 25 percent
margin is not required to insure ade-
quate fuel flow. Furthermore, a margin
is unnecessary to ofiset system deterio-~
ration because such deterloration iy pre-
cluded by proper maintenance, inspec-
tion, and overhaul, Accordingly, it is
proposed to delete § 4b.413(a).

It 15 proposed to revise § 4b.436 dealing
with fuel system drains by deleting re-
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dundant and contradictory require-
ments.

Presently effective §§ 4b.450 through
4b.455 desl with the powerplant cooling
capabitity and specify tests to show that
powerplant temperature limits can be
maintained. With the exception of
§ 4b.455 these sections apply to recipro-
cating engines. It is proposed to clarify
§§ 41,450 through 4b.452 by making them
generally applicable to turbine engine
installations as well as reciprocating en-
gine installations and by specifying test
conditions in general terms which are
based on the applicable airplane per-
formance requirements. This clarifica-
tion would make §§ 4b.453 and 4b.455
unnecessary, Accordingly, it is proposed
to delete them.

Consistent with the proposed changes
to the powerplant cooling requirements,
it is proposed to delete §3 4b.4a40(e),
4h.454-1, 4h.465, and 4b.465-1 ingsmuch
as the matter of oil cooling and car-
buretor air cooling is covered in the
changes proposed fo §§ 4b.450 through
4b.455.

Section 4b.488 requires a fireproof
diaphragm to isolate the engine power
section and all portions of the exhaust
system from the engine accessory com-
partment, unless equivalent protection
can be shown by other means. Fire
extinguishing systems are required in all
cases to be provided in the engine power
section, in the engine accessory section,
and in complete powerplant compart-
ments, Since it is considered that fire
extinguishing systems are equivalent to a
diaphragm in providing protection, there
is no reason fgr retaining the provisions
of § 4b.488. Accordingly, it is proposed
to delete this section. Consistent with
this proposal, it is also proposed to make
editorial changes in §§ 4b.484 and 4b.487.

Section 4b.604(q) requires a thrust
indicator for each turbojet engine. Be-
cause such indicators have not been per-
fected and because the thrust output
information which i3 desired can be
otherwise obtained, it is propesed to re-
vise this section to require instead an
indicator which will permit the pilot to
determine if the thrust of any engine
has changed with respeet to the other
engines,

It iz proposed to amend § 4b.622(h) by
adding two provisions which relate to the
proper functioning of the generating
system with respect to load equipment,
These provisions are a more precise
statement of the requirement in current-
ly effective § 4b.627 and permit deletion
of that requirement.

To eliminate an unnecessarily restric-
tive provision requiring that certain elec.
trical protective devices or their controls
be accessible for resetting in flight, it is
proposed to amend §4b.624(d). It is
also proposed to amend § 4b.627 by de-
leting the currently effective rule and
adding several provisions to insure the
validity of electrical system tests under
simulated conditions in the laboratory.
Deletion of the wording in the present
section is proposed because: (1) Other
sectlons require such tests as mre neces-
sary to show compliance with all air-
worthiness requirements, including those
dealing with the electtical system; and

(2) the need for the provision that the
electrical system ‘“‘functions properly and
without electrical or thermal distress”
has been eliminated by the proposed re-
vision to § 4b.622(h),

Presently effective § 4b.652 deals with
the reliability of engine driven acces-
sories and § 4b.659 specifies that an air-
plane must be able to continue safe flight
in the event of a failure of a high energy
rotor, It is proposed to delete these two
sections because their substance is
covered by the provisions of §4b.608
which is concerned with the reliability
of all equipment, systems, and installa-
tions. A new § 4b.656 is proposed to in-
:urt: valid hydraulic system laboratory

ests.

A change is being proposed to figure
4b-19 dealing with position light intensi-
ties in order to remove an irrational dis-
continuity,

Operating records show an increasing
number of cases of exceeding the air-
speed operating imits on transport cate-
gory airplanes, particularly on turbine-
powered airplanes. Also, the present
regulations lack definite criteria for the
rational determination of speed margins.
Among the probable causes of overspeed
are the characteristics of turbine-pow-
ered airplanes which make it desirable
to operate at the limit speed, the some-
what indefinite significance of the pres-
ent normal operating limit speed, and
the increasing preoccupation of pilots
with air traffic and other duties which
distract them from continuous monitor-
ing of ailrspeed instruments. Therefore,
a series of amendments to the airspeed
operating limitation and related require-
ments are proposed. These proposals
would replace the existing normal oper-
ating limit and never exceed speeds
(§§ 4b.711 and 4b.712) by a single speed
at the previous normal operating limit
value. The new single limit would be
designated as the “maximum operating
limit speed,” and would be defined in the
Airplane Flight Manual (§ 4b.741) as a
speed which shall not be deliberately
exceeded in any regime of flight, except
where a higher speed is authorized for
flight test or pilot training operations.
The proposals would provide s rational
method (based on & 7.5 degree dive ma-
neuver), as well as alternative arbitrary
factors, for calculating the speed mar-
gin between the new limit speed and the
demonstrated flight or structural dive
speeds. To provide for atmospheric con-
ditions and other operational factors not
covered by the 7.5 degree dive criteria,
the proposal includes 8 minimum speed
margin of 0.05 Mach number beyond the
operating limi{ speed. ‘This is 0.04 M
beyond the proposed aural warning
speed, and is believed to be consistent
with the minimum margin on existing
alrplanes.

A new § 4b.191, high-speed character-
isties, is proposed to cover in general
terms the flight tests for speed increase
and recovery characteristics, and to es-
tablish a maximum speed Vre for certain
stability characteristics. The speed mar-
gin between deslgn speeds Ve and Vo
in § 4b.210 would be replaced by a cross
reference to § 4b.711.



To minimize overspeeding due to pilot
preoceupation, it is proposed to require,
under § 4b.603(k), & bell sound warning
device on turbine-powered airplanes and
on other airplanes having a speed margin
of less than 20 percent between limit and
demonstrated speeds. To insure early
warning and thus t6 make a major por-
tion of the speed margin available for
pilot reaction and recovery maneuvers,
it is proposed to require that the warning
occur whenever the speed exceeds the
limit speed by more than 6 knots or
0.01 M.

The proposed changes in terminology
in the airspeed limitations wopuld reguire
corresponding changes, including dele-
tions and additions, in §§ 4b.1(@) (9},
(15), and (16) ; 4b.132{e); 4b.141; 4b.142
{¢); 4b.164-1(b); 4b.165; 4b.155-1(a)
(2); 4b,156; 4b.157; 4b.157-1; 4b.158;
4b.191; 4b.210(h) (4) ; 4h.210(b) (5) ;
40.603(a); 4b.603K); 4h.612(a) (3 ;
4h.711; 4h.712; 4b.740-1; and 4b.741(a).

The changes being proposed f{o Part
4b relating to airspeed operating limita-
tions would apply only to new type air-
planes for which epplication for type
certificate is filed on or after the effective
date of the amended regulations, and
would not affect the existing airplanes.
1t has heen suggested that a pilot educa-
tion program would effectively reduce the
number and magnitude of overspeed in-
cidents, and an NASA team has already
visited a number of airlihes for this pur-
pose. However, recent operating records
show improvement for only 2 types of
airplanes. Algo, proper pilot education
is hampered by the indefinite and incon-
sistent definition of the normal operating
limit speed in existing Airplane Flight
Manuels. Pilots have emphagized the
importance of an aural speed warning
device in reducing the magnitude of in-
gdvertent speed increases. A Special
Civil Air Regulation is therefore pro-
posed to require, for all furbine-powered
airplanes, that .the Airplane Flight
Manusls be revised to incorporale the
airspeed operating limitation terminol-
ogy proposed for Part 4bh, and that such
airplanes be equipped with an aural
speed warning device. Por reciprocating
engine airplanes, the proposal would
merely require revigion of the statement
in the Airplane Flight Manual explaining
the significance of the existihg speed
Hmitations. Sinee these broposals would
be retroactive to existing airplanes, it is
proposed {0 allow 68 months (after adop-
tion) for the revision of manuals and one
year for installation of warning devices.
Alr carriers would be required to inform
pilots of the planned changes as quickly
as possible.

Miseellaneous changes of an editoriel
or clarifying nature are being proposed
for §§ 4b.1, 4b.11, 4b.155, 4b.160, 4b.221,
4306, 4b.306-1, 40,435, 4b.447, 4b.612,
4b.643, 4b.645, 4b.718, and 4b,738.

In consideration of the foregoing, it
i3 proposed to amend Part 4b of the Civil
Air Regulations (14 CFR Part 4h, as
amended) as follows:

1. By amending §4b.1 by amending
paragraphs (1) (2), (@ @), > QY,
(d} (1%, and (d) (16) to read as follows:
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§4hb.1 Definitions.

x * * *

(b)) General design.
(2) Maximum ambieni atmospheric
temperature. The maximum atmos-
pheric temperature is the temperature
selected by the applicant ag the maxi-
mum operational limit.
L Ed - L] *

{d) Speeds, * * *

(9) Vpr/Mpr: The demonstrated flight
diving speed at which compliance is
shown with the applicable Aight require-
ments. (See §§ 4b.190 and 4b.191(a).)

(10> Vr: The design flap speeds for
flight loading conditions. (See §4b.210
(bl

L] » * - ¥

(15} Vre/Mrc:. The maxzimum speed for
stability characteristics. (See § 4b.191
th) )

(16) Vyo/Muo: The maximum oper-
ating limit speed. (See § 4b.711.)

2. By amending § 4b.11(b) by adding
4t the end thereof a note to read as
follows.

§4b.11 Designation of applicable regu-
Iations.
Ll * * * L]

(b)t‘t

Nore. The term ‘“type certificate” as used
tn this paragraph does not include a “provi-
slonal” type certiflcate.

§ 4b.112 [Amendment]

3. By amending § 4b.112(c) by delet-
ing from the introductory paragraph the
words- “the minimum speeds obtained
in” and inserting in lleu thereof “oh-
tained in level flight at a normal accel-
eration of lg during”.

4, By amending §4b.130 by adding
new paragraphs (¢) and (d) to read as
follows:

§4b.130 Controllability; generzl

El * * * L]

(¢} Compliance with the “strength of
pilots” limits in paragraph (b) of this
section need not be demonstrated by
quantitative tests unless the condition is
found to be marginel. Inthe latter case,
they shall not exceed the following pilot
¢oniral force limits:

* & *

Pitch | Roll | Yaw

[£3) Fnr temporary applica-
211) + K] 60 180

@ For prolenged applica-
....................... 10 ] 20

Pitch and roll forees shall be measured
as applied to the rim of the control wheel.

{d) For the purpose of complying with
paragraphs {(a), (b), and (¢) of this sec-
tion, the airplane shall be operated in
accordance with approved operating pro-
cedure or conventional operating prac-
tice ineluding heing trimmed at the prior
steady flight ¢ondition, except that in
the case of takeoff the airplane shall be
trimmed in accordance with approved
operating procedures, Prolonged forces
abpropriate to all-engine cruise flight
shall not be considered.

Nore: The pilot contro] foree necessary for
rotation and lift-off during takeoff and the
subsequent force necessary to malntain a
constant V, speed beyond the 35-foot polnt
are-cited as examples of temporary sand pro-
longed pilot control forges, respectively.

§ 4h.131 {Amendment]

5. By amending § 4b.131(h) by delet-
ing the first pentence and inserting in
lieu thereof the following: “Durihg each

of the following controllability demon- |

strations a change in the trim control
shall not be required. In addition, ex-
ertion of more than 50 pounds control
force, representative of the meximum
temporary force which can readily be
applied by one hand, shall not be
required.”

§4b.132 [Amendment]

6. By amending § 4b.132(e)} hy delet-
ing from the last sentence the symbol
“Vxe” and inserting in lieu thereof
“Vree/Mrc.”

§ 4b.141 [Amendment]

7. By amending § 4bh.141 by deleting
the words “Vwo or to Myo, whichever is
the lesser” and ingerting in lien thereof
“Vuo/Muo.”

§4b.142 [Amendment]

8. By amending § 4b.142(c) by delet-
ing the word “Vwo or t0 Mxyo, whichever
is the lesser” and inserting in lieu thereof
“Vuao/Muo™.

9. By amending § 4b.150 to read as
follows:

§ 4b.150 General.

The airplane shall be Iongitudinally,
directionally, and laterally stable in ac-
cordance with $§ 4b.151 through 4b,168.
Suitable stability shall be required in

t

other conditions normally .encountered

in service if flight tests show such ste-
bility to be necessary for safe operation.

£ 4b.150-1 [Deletion]

10. By deleting § 4b.150-1.

11, By amending § 4b.151 by amending
the introductory paragraph and para-
graphs (a) and (e¢) to read as follows:

§ 4b.151 Static longitudinal stability.

In the conditions outlined in §§ 4b.152
through 4b.155, the characteristies of the
elevator control forces. Including friction
and the elevator control surface displace-
ment shall comply with paragraphs (a)
through (¢) of this section.

(a) A pull shall be required to obtain
and maintain speeds below the specified
trim speed, and a pugh shall be required
to obtain and maintain speeds above the
specifled trim speed, except that if the

‘elevator control forces are not depend-

ent upon the hinge momenis of the ele-
vator confrol surface it shall also he
shown that an upward displacement of
the elevator trailing edge is required to
obtain and maintain speeds below the
specified trim speed and a downward
displacement of the elevator trailing
edge is required to obtain and maintain
speeds above the specified trim speed.
These criteria shall apply to any speed
which can be obtained, except that such
speeds need not be greater than the ap-
propriate operating limit speed or need



not be less than the minimum speed in
steady unstalled flight.
- E ] L] * L]

(¢) The stable slope of the stick force
versus speed curve shall not be less than
0.5 pounds per 3 knots nor shall it exceed
a value beyond which control of the air-
plane is difficult.

§ 4b.151-1 [Deletion]

12, By deleting § 4h.151-1,
13. By amending §4b.152 to read as
follows:

§ 4b.152 Stahility during landing.

The stick force curve and, if required
by § 4b:.151(a), the elevator angle curve
shall have stable slopes and the stick
force shall not exceed 80 pounds at any
speed between 1,1 Vs, and 1.8 V,, with:

(a) ‘Wing flaps in the Ianding position;

(b) The lending gear extended;

(¢} Maximum landing weight;

(d) Power, or thrust, off on al
engines;

(e) The airplane trimmed at 14 ¥,
with power or thrust off.

§ 4b.152=1 [Deletion]

14. By deleting § 4b.152-1.
15. By amending § 4b.153 to read as
follows:

§ 4b.153 Stability during approach.

The stick force curve and, if required
by § 4b.151(a), the elevator angle curve
shall have stable slopes at all speeds be-
tween 1.1 Vo, and 1.8 Vs, with:

(a) Wing flaps In the approach
position;

(b} Landing gear retracted;

(¢) Maximum landing weight;

(d) The airplane trimmed at 1.4 Vi,
and with power sufficlent to maintain
level flight at this speed.

§ 4b.153—1 [Deletion]

16. By deleting § 4b.153-1.
17. By amending § 4b.154 to read as
follows:

§4b.154 Stability during climb,

The stick force curve and, if required
by § 4b.151(a), the elevator angle curve
shall have stable slopes at all speeds be-
tween 85 and 115 percent of the speed at
which the airplane is trimmed with:

(a) Wing flaps retracted;

(b} Landing gear retracted;

(¢) Maximum takeoff welght;

(d) 75 percent of maximum continu-
ous power for reciprocating engines;
maximum power or thrust selected by the
applicant as an operating limitation for
use durlng climb (see § 4b.718) for tur-
bine engines; .

(e) The airplane trimmed at the best
rate of climb speed except that the
speed need not be less than 1.4 V.

§4b.154-1 [Deletionl
18. By deleting § 4b.154-1.

19. By amending § 4b.1556 to read as
follows:

§ 4h.155 Sability during cruising,

(a) Landing gear retracted; high
speed. The stick force eurve and, if re-
quired by § 4b.151(a), the elevator angle
curve shall have stable slopes at all
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speeds befween Va and Vrc/Mre and the
stick force shall not exceed 50 pounds
with:

(1) Wing flaps retracted;

(2) The most critical weight between
maximum landing weight and maximum
takeoff weight;

(3) 75 percent of maximum confinu-
ous power for reciprocating engines;
maximum crulsing power selected by the
applicant as an operating lintitation (see
§ 4b.718) for turbine engines, except that
the power need not exceed that required
at Vao/Muo;

(4) The airplane trimmed for level
flight with the power required in sub-
paragraph (3) of this parsgraph,

(b) Landing gear retracted; low speed.
The stick force curve and, if required by
§ 4b.151(a), the elevator angle curve
shall have stable slopes at all speeds be-
tween 1.4 Vs, and V4 and the stick foree
shall not exceed 50 pounds with the wing
flaps and weight as specified in para-
graph (a) of this section and with:

v (1) Power required for level flight at
ar

(2) The airplane trimmed for level
flicht with the power required In sub-
paragraph (1) of this paragraph.

(¢) Landing gear extended, The stick
force cyrve and, if required by § 4b.151
(a}, the elevator angle curve shall have
stable slopes at all speeds between 1.4 V,,
and Vie and the stick force shall not
exceed 50 pounds with the wing flaps and
the weight as specified in paragraph (a)
of this section and with:

v (1) Power required for level flight at
LES .

(2} The alrplane trimmed for level
flieht with the power required in sub-
paragraph (1) of this paragraph.

§4b.155-1 [Deletion]

20. By deleting § 4b.155-1.
§ 4b.156 [Amendment]

21. By amending § 4b.156 by inserting
between the words “airplane” and
“shall” the parenthetical expression
“(e.g., Ve, Vig, or Vrc/Mrc)".

§ 4b.157 [Amendment]

22. By amending § 4b.157 by Inserting
at the end of paragraph (a) and at the
end of paragraph (b (1), the words
", Vre, Vig, or Vrc/Mrc, whichever is
appropriate”.

§ 4b.157-1 [Amendment]
23. By amending § 4b.157-1 hy delet-
ing from paragraphs (e) (3) (il), {(e)(4),

and (f)(2) (i} the symbol “V¢” and in-
serting In lien thereof “Vao/Muo™.

§ 45,158 [Amendment]

24. By amending § 4b.158 by inserting
between the words “airplane” and
“shall” the parenthetical expression
“(e.g., Vre, Vig, Or Vrc/Mrc)’',

§4b.160 [Amendment]

25. By amending § 4b.160(c) (1} by de-
leting the phrase “With trim controls
adjusted for straight flight at a speed of
14 ¥.,” and inserting in lleu thereof
“With the airplane trimmed for stralght
flight at the speed prescribed in § 4b,112
ey,

26. By amending § 4b.160(e) toread as
follows:

§ 4b.160 Sialling; symmetrical power.

L » » - L

(e) Straight flight stalls shall be en-
tered with wings level. The roll occur-
ring between the stall and the comple-
tion of the recovery shall not exceed
approximately 20 degrees.

27. By adding a new § 4b.191 {0 read
as follows:

§ 4b.191 High-speed characteristics.

{(a) Speed increase and recovery char-
acteristics. (1) Operating conditions or
characteristics likely to cause inadvert-
ent speed Increases, including upsets in
pitch and roll, shall be simulated with
the airplane initially trimmed at any
likely cruise speed up to Vao/Mxo. Al-
lowing for pilot reaction time after ef-
fective inherent or artificial speed warti-
ing occurs (see § 4b.603(k)), it shall be
demonstrated that the airplane can be
recovered to a normal attitude and its
speed reduced t0 Vwo/Muo without re-
quiring exceptional strength or skill on
the part of the pilot, without exceeding
Vo/Mbp, Vor/Mpr, or the structural limi-
tations, and without produeing buffeting
which would cause structural damage.

NoTe: Examples of cperating conditions cr
characteristics likely to cause speed increases
are: gust upsets, inadverient control move~
ments, low stick force gradient in relation
to control friction, passenger movement,
leveling off from climb, and descent from
Mach to alrspeed limit altitudes,

(2) At all speeds up to Vor/Mor,
there shall be no reversal of control ef-
fect. Any reversal of elevator control
force or tendency of the airplane to
pitch, roll, or yaw, including short period
oscillations, shall be mild and readily

controllable wusing normal piloting
technique.
() Marximum speed jfor stability

characteristics, Vrc/Mrc. Vrc/Mre shall
be the maximum speed at which the re-
quirements of §§ 4b.132¢e), 4b.155(a),
4b.156, 4b.15T(a), 4b.157(b), and 4h.158
are required to be met with flaps and
landing gear retracted. It shall not be
less than a speed halfway between
Vwo/Muo and Vor/Mbpr, except that in
the altitude range where Mach number
is the limiting factor, Mrc heed not ex-
ceed the Mach number at which effec-
tive speed warning ocours.

28. By amending §4b.210(h) (1) to
read as follows:
§ 4b.210 General.
» - [ 3 * *
(b Design air speeds, * * *
(1} Design flap speeds, Vr. 'The de-

sizn fiap speed for each flap position
established in accordance with § 4b.323
{(a) shall be sufficiently greater than the
operating speed recommended for the
corresponding stage of flight (including
balked landings) to sllow for probable
variations in control of airspeed and for
transition from one flap position to an-
other. Vr shall be not less than:

) 1.8 V: with flaps in takeoff posi-
tion;



(i) 18 V., with flaps in appreach
position;

i1y 1.8 ¥V, with flaps in landing
position;

where Vs shall be the stalling speed for
the corresponding flap position and as-
sociated maximum weight. Where an
automatic flap positioning or load limit-
ing device i{s employed, it shall be
permlissible to use the speeds and cor-
responding fiap positions programmed
or permitted by the device. (See
§ 4b.323(¢).)

29. By amending §40.210(k) (4) by,

adding at the end thereof the paren-
thetical reference “(See § 4b.711.)"

30. By amending §4b.210(» () to
read as follows:
§ 4b.210 General.
- *x L] L] [ ]
(b) Design gir speeds, * * *
¢5) Desiogn dive speed, Vp. The de-

slgn dive speed chosen by the applicant
shall be used in determining the maxi-
mum operating limit speed for the air-
plane in accordance with § 4b.711.

31. By amending § 4%.212(a) by de-
leting the introductory paragraph and
inserting in lieu thereof the following:
“When flaps are intended for use during
takeoff, approach, or landing, the air-
plane shall be assumed to be subjected to
symmetrical maneuvers and gusts within
the range determined by the following
conditions; at the design flap speeds
established for these stages of flight in
acecordance with § 4b,210(b) (1> and with
the flaps in the corresponding positions.”

32. By amending §4bh.212(h) by de-
letitig from the introductory paragraph
the words “Vre speed established In ac-
cordance with § 4b.714(¢) ” and inserting
in lieu thereof “the flap deslgn speed
chosen for this condition.”

« 33, By amending § 4b.212 by deleting
Paragraph (d) and amendihg para-
graph (c). to read as follows:

84b.212 Effect of high lift devices.

L L * * -

(¢) The airplane shall be designed
for the conditions preseribed in para-
graph (a) of this section, except that
the airplane load factor need not ex-
ceed 1.0, taking into account the follow-
ing effects as separate conditions:

(1) Propelier slibstream correspond-
ing with maximum continuous power at
the design flap speeds Vr, and with take-
off power at not less than 1.4 times the
stalling speed for the particular flap posi-
tion and associated maximum weight.

(2) A head-on gust of 25 feet per
second velocity (EAS).

§ 4h.216 [Amendment]

34. By amending § 4b.216 by amending
paragraphs (¢)(4) and (d) to read as
follows:

§4b.216 Supplementary fight condi-
tions,
» » » b *

(¢} Pressurized cabin loads. * * *

(4) Where a pressurized cabin is sepa-
rated into two or more compartments by
partitions, bulkheads, or floors, the
structure supporting the prescribed flight
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and ground loads and other structure the
failure of whioh could interfere with con-
tinued safe flight and landing of the air-
plane shall be designed to withstand the
effects of sudden release of pressure in
any compartment resulting from the
failure of the largest external door, win-
dow, or windshield panel in such com-
partment. It shall be acceptable to take
into account pressure relief provided by
intercompartment venting, It can be
assumed that parts of the airplane, other
than the structure specifled in this para-
graph, may be damaged, in which case
reasonable design precautions shall be
taken to minimize the probability of
serious injury to occupants of the air-
plane while in their seats.

Note: The aforementioned precautions
mighi inciude, for example, designing in-
ternal doors 0 that they will remaln attached
{o supporiing strusiure even though rférced
open by differentlal pressure,

(d) Unsymmetrical loads due fo en-
gine failure, ‘'The airplane shall be de-
signed for the unsymmetrical loads re-
suiting from the failure of the eritical
engine, Turbopropeller alrplanes ghall
he designed for the conditions prescribed
in subparagraphs (1) through (4) of this
paragraph in combination with a single
malfunetion of the propeller drag limit-
ing system (see § 4b.408), taking into ac-
count the probable pilot corrective action
on the flight controls,

(1) At all speeds between Vwc and
Vb, the loads resulting from engine
power failure due to fuel flow interrup-
tion or turbine biade burn-off, which-
ever is critical, shall be considered as
limit loads,

(2) At all speeds between Vwc and
Ve, the loads resulting from the discon-
nection of the sngine compressor from
the turbine shall be considered as ulti-
mate Igads.

(3> The time history of the thrust
decay and drag build-up occurring as a
result of the prescribed engine failures
shall he substantiated by test or other
data applicable to the particular engine-
propeller combination,

(4) The timing and magnitude of the
probable pilot corrective action shall be
conservatively estimated, considering
the characteristics of the particular
engine-propeller-airplane combination.

Nare: It may be assumed they pllot carrec-
tive action will be initiated at the time maxi-
mum yawing velocity is attained, but not
earlier than two seconds after the engine
failure. The magnitude of the corrective
actlon may be based on the ¢ontrol forces
specified in § 4b.220(a} (1}, except that lower
forces may be assumed where it 18 shown by
analysis or test that such forces will be suffi-
cient to control the yaw and roil resulting
from the prescribed engine failure condi-
tions.

35. By amending § 4b.221 to read as
follows:

§ 4b.221 'Wing flaps.

Wing flaps and thelr supporting strue-
ture and operating mechanism shell be
designed for the critical loads yesulting
from fhe condifions preseribed in
$ 4b.212, taking into account the loads
occurring during transition from one
flap position and airspeed to another,

§ 4h.235 [Amendment]

36. By amending § 4b.235 by deleting
from the last gentence of the introduc-
tory paragraph the phrase *“of para-
graph (b) (1) and (2)” and ingerting
in lieu thereof “paragraphs (b} (1) and
(2,and (e) ()", :

37. By amending §4b.235(e)(2) by
adding at the beginning thereof a nhew
sentence to read as follows: “It shall be
acceptable to apply the conditions of this
subparagraph to the deslgn of only the
nose gear, its attaching structure, and
the fuselage structure.”

38. By amending § 4b.235 by adding a
new paragraph (e) (3} to read as follows:

(3) This subparagraph shall apply to
the landing gear and airplane structure.
The loading conditions shall be those
prescribed In subparagraph (2) of this
paragraplt, except that the forward act-
ing load at the center of gravity need not
exceed the maximum drag reaction on.
one main gear determined in accordance
with the introductory paragraph and
paragraph {b) (2) of this section.

§ 4h.270 [Amendment]

39. By amending the title of § 4b.270 to
read ‘'Fatigue evaluation of Right
structure.”

40. By adding a new § 4b.271 to read
as follows:

§ 4b,271 Fatigue evaluation of landing
gear,

The strength, detail design, and fabri-
cation of those portions of the landing
gear and its attachment &itings in which |
fatigue may be critical shall be evaluated
in accordance with the provislons of
either paragraph (a) or (b) of this
gection.

(a) The fatigue strength of the struc-
ture shall be evaluated and, where indl-
eated by such evalualion, ingpeotion or
other procedures shall be establizhed io
prevent ecatastrophic fatigue fallure.
The evaluation shall include the loading
spectrum expected In service and the
identification and analysis or repeated
load testing of the prineipal struetural
elements and detall design points where’
catastrophic fatigue fallure could oceur.
It shall be acceptahble to utilize the gervice
history of airplanes of similar structural
design, taking due account of differences
In operating conditions and procedures.

() It shall be shown by analysis or
tests that catastrophie failure is not
probable after fatigue failure or vhvious
partial failure of a single prineipal struc-
tural element. After such fallure the
remaining stracture shall be capable of
withstanding static loads corresponding
with 80 percent of the limit loads result-
Ing from the ¢onditlons prescribed in §
4b.230. These static loads shall be con-
sidered ultimate loads,

41. By amending § 4b.306(¢) and the
note to read as follows:

§ 4h.306 Material strength properties
and design values,
L ] » » * L]

(¢} MIL-HDBK-5, ANC-17, ANC-18,
and ANC-23 (Part II) values shall be
used unless shown to be Inapplicable in
# particular case.



Nore: MIL-HDBE-5, “Strength of Metal
Alrcraft Elements; ANC-17, “Plastles for
Alrerafy”; ANC-18, “Design of Wood Afrcraft
Structures'”: and ANC-23, “Composite Cona-
atruction for Flight Vehicles,” are published
by the Department of Defense and the Fed-
eral Aviation Agency. They may be obtalned
from the BSuperintendent of Documents,
Government Printing Office, Washington 28,
D.C.

§ 4h.306-1 [Amendment]

42, By amending § 4b.306-1 by delet-
ing from paragraph {a) the expression
“ANC-5" and inserting in lieu thereof
“MIL-HDBX-5"; by deleting from para-
graph (¢} and the footnote the words
“The ANC-5 Bulletin” wherever they ap=
pear and ingerting in lien thereof “MIL~
HDBK-5"; and by deleting from footnote
8 the phrase “to § 3.111 ‘Design Mechan-
ical Properties’” and ingerting in lieu
thereof “to § 3.1.1 ‘Material Properties’ .

43, By amending § 4b.307(a) to read
as follows:

§ 4b.307 Special factors,

L * - L *®

(a) Casting factors, (1) For struc-
tural castings, the factor of safety pre-
seribed in § 45.200¢a) shall be multiplied
by the casting factors specified in sub-
divislons () and (i) of this subpara-
graph. The preseribed tests &nd in-
spections shall be in addition to those
necessary to establish foundry quality
contrel. Castings shall be inspected in
accordance with approved specifications.

(1) Each casting, the failure of which
would preclude continued safe flight and
landing of the airplane or which would
result in serfous injury to occupants,
shall have a casting factor not less than
1.25 and shall receive 100 percent inspecs
tlon by visyal, radiographic, and mag-
netic particle or penetrant inspection
methods. Where such castings have a
casting factor less than 1.50, three
sample castings shall be static tested,
The test castings shall comply with the
strength requirements of § 4b.201 at an
ultimate load corresponding with g cast«
ing factor of 1.25 and shall comply with
the deformation requirements at a load
equal to 1.15 times limit load.

Nore: Examples of castings to which thie
subdlvision applles are: structural atiach-
ment fittings; parts of flight control sys-
tems; control surface hinges and balance
welght attachments; seat, berth, safety belt,
and fuel and oil tank supports and attach-
ments; cabln pressure valves.

(ii} For structural castings other than
those specifled in subdivision (1) of this
subperagraph, the casting factor shall
be not less than 1.25, and the required
inspections shall e a5 follows:

Casting factor Ingpections

2.0or greater. .. _____ 1900 percent visual.

Less than 2.0 grenter | 100 percent visual, and magnetic
then 1.5, particle or penetrant,

12510180 ___ 100 pereent visual, magnetic pars

ticle or penetrant, and radio-
graphic, except that it shall be
acceptabie o reducs the per-
centage of castings inspected
radiographically when an aps
proved sampling guslity conls
trol procedure is established.

NP

(2) Castings which are pressure tested
as parts of a hydraulie or other fluid sys-
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tem need not comply with the provisions
of this section unless such castings sup-
port airplahe structural loads.

(3) A casting factor need not be em-
ployed with respeet to the bearing sur-
face of a part if the bearing factor used
(see paragraph (b) of this section) is
greater than the casting factor.

§ 4b.323 [Amendment]

44, By amending § 4b.323(¢) by add-
ing at the end thereof a new sentence to
read as follows: “Flap load limiting de-
vices shall be deslgned te permit attain-
ing and maintaining the selected flap
position at gll speeds up to 1.55 ¥V, for
takeoff flap positions and 1.656 Vs for ap-
proach and landing flap positions, Vs
being the stalling speed for the corre-
sponding flap position and associated
maximum weight”.

§ 4b.334 [Amendment]

45, By amending § 4b.334(e) (2) by de-
leting the word “all” and inserting In
lieu thereof “one or more"”,

§4b.334 [Amendment]

46, By amending § 4b.334 by adding a
note at the end of baragraph (e) (1)} and
by adding a new paragraph (g) to read
as follows:

(e} Position indicator and warning de-
pvice. (1) * * *

Norte: An acceptable method for indicating
to the pllot when the landing gear ls secured
in the extended and in the retracted posi-
tlons is by means of lights. For examplas,
landplanes may display a green light when
the landing gear 1s down and locked; a red
light to indicate an intermediate or unlocked
landing gear position; and “all Hghts out”
when the landing geer is up and locked. An
acceptable method for pensing when the land.
ing gear 15 secured In the extreme positions
is 10 locate the senslng devices 50 that they
are operated by the landing gear locking
lateh,

* » x L] *

(g) Protection of equipment in wheel
welis, Equipment essential to safe op-
eration of the airplane, when located
in wheel wellg, shall be protected against
the damsaging effects of lonse tirg treads
or of a bursting tire.

§ 4h.352 [Amendment]

47. By amending § 4b.352(d) by add-
ing at the end thereof, after the paren-
thetical expression, two new sentences
to read as follows: “Windshield and rvin-
dow panels shall consist of at least two
layers of load-carrying material (e.g.,
laminated construction or separate in-
ner and outer panes) and shall be shown
by test or analysis to be capable of with-
standing the maximum cabin pressure
differential loads combined with critical
aerodynamie pressure and iemperature
effects, after failure of one layer of the
load-carrying material. It shall be ac-
ceptable to assume that after such fail-
ure occurs the cabin pressure differential
will be reduced in accordance with ap-
propriate operating limifations enabiing
continued safe flight of the sirplane with
a cabin pressure altitude of not more
than 15,000 feet. (See § 4b.374(0) )"

§ 4b.357 [Deletion]
48. By deleting § 4b.357,

§ 4b.358 [Amendment]

49. By amending § 4b.358(c)(2) by
adding at the end thereof a new senience
to read as follows: “Where the multiply-
ing factor of 1.33 is used, the fitting fac-
tor prescribed in § 4b.307(¢) need not bhe
applied.”

50. By amending § 4b.362(h) to read
as follows:

§ 4b.362 Emergency evacuation.
* Y » L] *

(h) Width of main aisle. The main
passenger aisle width at any point be-
tween seats shall not be less than the
values in the following table:

Minlmum main passen-
ger alsie widih

Tassenper SCAting capacily

Lass than | 25 inches

25 inches | and mora

from floor | from floor

Enches Tncher

10 or less. __ 12 s
12 2
15 »

§ 4b.371 [Deletion]

51. By deleting § 4b.371(d). L
52, By amending § 4b.385 to read as
follows:

§ 4b.385 Flammable fluid fire protec-

tion.

Provisions shall be incorporated to
prevent the ignition of fluid which might
be liberated by leakage or failure of
flammable fluld systems.

§ 4h.412  [Deletion]

53. By deleting § 4b.412,
54, By amending § 4b.413 to read as
follows:

§ 4b.413 FKuel flow demonstration.

(a) The ability of the fuel system to
provide not less than 100 percent of the
fuel flow required by the engines shall
be demonstrated when the alrplane is
operated at attitudes and altitudes rep-
resenting the most adverse conditions
from the standpoint of fuel feed.

(b) During the demonstration pre-
scribed in paragraph (a) of this section,
the provisions of subparagraphs (1)
through (4) of this paragraph shall
apply:

(1} Fuel shall he delivered to the en-
gine at a pressure within the Uimits spee-
ifled in the engine type certificate.

(2) The quantity of fuel in the tank
being considered shall not exceed the
sum of the amount established as the
unusable fuel supply for that tank, ar
determined in accordance with the pro-
vigions of § 4b.418, and whatever mini-
mum quantity of fizel it may be hecessary
to add for the purpose of conducting the
flow test.

(3) Such main pumps shall be used as
are necessary for each operating condi-
tion and airplane attitude for which the
demonstration is made. For each main
pump so0 used, the demonstration shall
be repeated, substituting, if required, the
appropriate emergency pump for the
main pump. (See § 4b.430(b}.)

(4) If a fuel flowmeter is provided,
operation of the meter shall be blocked


http://%7bAineiiiW.il

during the flow test prescribed in this
section and the fuel shall flow through
the meter or its bypass.

§ 4b.415 [Deletion]

55. By deleting § 4h.415.
56. By amending § 4b.416 to read as
foliows:

§ 4b.416 Determination of unusable fuel
supply and fuel system operation on
low fuel.

(a) The unusable fuel supply shall be
gelected by the applicant. The unusable
fuel supply for each fank used for take-
off and landing shall be established as
noft less than the quantity at which the
first evidence of malfunctioning occurs
under the most adverse condition from
the standpoint of fuel feed during the
takeoff and landing. The unusable fuel
supply for all tanks other than those
used for takeoff and landing shall be es-
tablished as not less than the quantity
&t which the first evidence of malfunc-
tioning oceurs during level flight. A
ground test of the level flight condition
shall be acceptable.

(b) If an engine can be supplied with
fuel from more than one tank, it shall
be possible to regain the full fuel pres-
aure of that engine in not more than 20
geconds after switching to any fuel tank
when engine malfunctioning becomes ap-~
parent due to the depletion of the fuel
supply in any tank from which the en-
gine can be fed. Complianee with this
provision shall be demonstrated in level
fiight.

8§ 4h.416-1, 45.416-2 [Delctions]
57. By deleting §§ 4b.416-1 and 4b.~
o 416-2,

58, By amending §4b.418 to read as
follows:

§ 4b,418 Flow bhetween
tanks.

If it is possible to pump fuel from one
tank to another in flight, the design of
the fuel tank venis and the fuel transfer
system shall be such that no structural
damage to tanks will occur in the event
of overfilling.

§4b,418-1 [Deletion]

59, By deleting § 4b.418-1.
§ 4b.420 [Deletion]

60, By deleting § 40.420(d).
§ 4b.426 [Deletion]

61. By deleting § 4b.428-1.

62, By amending § 4b.435(d} to read
as follows:

§ 4b.435  Fuel strainer or filter.
*® ] * L] L]

(d) Provision shall be made to main-
tain automatically the fuel flow when
lee-clogging of the filter oceurs, unless
means are incorporated in the fuel sys-
tem to prevent the accumulation of ice
particles on the Alter.

83. By amending § 4b.436 fo read as
follows:

§ 4h.436 Fuel system drains,

Drainage of the system shall be accom-
plished by fuel strainer drains and other
drains as provided in § 4b.424. The

interconnected
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drains shall discharge clear of all por-
tions of the airplane and shall incorpo-
rate means for positive locking of the
drain In the closed positlon, either
manually or automatically,

§ 4b.440 [Deletion]
64, By deleting § 4b.440(c).
§ 4b.440-1 ([Deletion]

65. By deleting § 4b,440-1.
66. By amending § 4b.447 to read as
follows:

§ 4b.447 0Oil filters.

If the powerplant installation incorpo-
rates an oil filter (strainer), the filter
shall be constructed and installed so that
oil will continue to flow at the normal
rate through the remsainder of the sys-
tem when the flow of oil through the
filter element is completely blociked.

67. By amending § 4b.450 to read as
follows:

§ 4b.450 General,

The powerplanft cooling provisions
shall be capable of maintaining the tem-
peratures of powerplant components
and engine Auids within the temperature
limits established for such components
and fluids, under ail surface (ground or
water) and flight opersting conditions,
(For cooling system instruments see
§§ 4b.604 and 4b.734.)

§ 4b.450-1 [Deletion]

68, By deleting § 4b.450-1.
69. By amending $ 4b451 (o read as
Iollows!

§ 4h.451 Cooling 1ests.

(a) General. Compliance with the
provisions of § 4b,450 shall be demoon-
strated by test under critical surface
(ground or water) and flight opersting
conditions. If the tests are condueted
under conditions which deviate from the
maximum ambient atmospheric temper-
nture (see paragraph (b) of this sec-
tion), the recorded powerplant tempera-
tures shall be corrected in accordance
with the provisions of paragraphs (cj)
and (d) of this section. The corrected
temperatures determined in this manner
shall not exceed the esiablished limits.
In the case of reciprocating engines, the
fuel used Quring the cooling tests shall
be of the minimum grade approved for
the engines involved, and the mixture
settings shall be those normally used in
the flight stages for which the cooling
tests are conducted. The test procedures
shall be as outlined in §§4b.452 and
db 454,

(b) Meximum ambient altmospheric
temperattre. A maximum ambient at-
mospheric temperature ecarresponding
with sea level conditions shall be estab-
lisked by the applicant &3 & lmitation
on the operation of the airplane (see
§ 4b.718). ‘The {emperature lapse rate
shall be 3.68° F. per thousand feet of alti-
tude ghove sea level untll a temperature
of —89,7° F. is reached above which alti-
tude the temperature shall be constant
at —~68.7°F.

() Correction factor. Temperatures
of all powerplant components and engine
fluids, except cylinder barrels, for which
temperature limits have heen established,

ghall be corrected by adding the differ-
ence between the maximum ambient at-
mospharic temperature and the tempera-
ture of the ambient air at the time of the
first occurrence of the maximum com-
ponent or fluid ftemperature recorded
tfluring the cooling test, unless a more
rational correction is shown to be
applicable.

(d) Correction factor for cylinder bar-
rel temperatures. Cylinder batrel tem-
peratures shall be corrected by adding
0.7 of the difference between the maxi-
muth ambient; atmospheric temperature
and the temperature of the ambient alr
at the time of the first occurrence of the
maximum cylinder barrel temperature
recorded during the cooling fest, unlegs
a more rational correction is shown to be
applicable.

70, By amending § 4b.452 to read as
follows:

§ 4h.452 Cooling test procedures.

(a) General. Compliance with the
provisions of § 4b.450 shall be established
for the takeoff, climb, en route, and land-
ing stages of flight which cotrespond
with the applicable performance regula-
tions. The cooling tests shall be con-
ducted with the airplane in the
configuration and operating under the
conditions which are critica. relative to
cooling during each stage of flight.

(h) Temperature slabilization. For
all stages of flight, temperatures shall be
stabilized under conditions from which
entry is made into the stage of filght for
which a test 1z conducted, except when
the entry condition normally is not one
during which component and engine fluid
temperatures would stabilize, In such
case, gperation through the Iull entry
condition shall be conducted prior to
entry into the stage of flight for which
the iest is conducted in order to allow
temperatures to attain their natural
level at the time of entry. In particnlar,
the takeoff cooling test shall be preceded
by a period during which the powerplant
component and engine fluld temperatures
are stabilized with the engines at ground
idle.

(¢) Duration of lest. Cooling tests
for each stage of Alght shall be contin-
ued until one of the following conditions
is fulfilled:

(1) Component and engine fluld tem-
peratures stabllize;

(2) The stage of flight is completed;
or

(3y An operating limitation is reach-

Nore: In the casa of reclprocating engines,
it may be assumed for cooling test purposes
that the takeodt atage of flight 1s complete
when the airplane has attalned an altitude
of 1,500 feet above the takeofl surface or &
point in the takeoff where the transitlon
from the takeoff to the en route configura-
tion is completed and a apeed 15 reached at
which compliatice with § 4b.120(c) is shown,
whichever point is at a higher altitute.

§4b.452-1 [Deletion]
71. By deleting § 4h.452-1.
§§ 4b.453, 4h.453-1 [Deletions]
72. By deleting §§ 4b.453 and 4b.453-1.



§ 4b.454—-1 [Deletion]
73. By deleting § 4b.454-1.
§ 4h.455 {[Deletion]
74. By deleting § 4b.455.
£8 1b.465, 4b.465-1 ([Deletions]
75. By deleting §§ 4b.465 and 4b.465-1.
§ 4b.484 [Amendment]

76. By amending §4b.484(a)(1) by
deleting from the third sentence the
words “complying with the provisions of
§ 4b.488",

§ 4h487 [Amendment]

77. By amending § 4b.487(¢c) by delet-
ing from the first sentence the words
“complying with § 4b.488"” and inserting
in lieu thereof “to isolate the engine
power section from the engine accessory
section.”

§ 4h.488 [Deletion]
78. By deleting § 4b.488.
§ 4b.603 [Amendment]

79. By amending § 4b.603(a) by delet-
ing the symbol “Vwe” and inserting in
lieu thereof “Vao/Mumo™.

80. By amending § 4b.602 by adding a
new paragraph (k) to read as follows:

(k) Speed warning device for all tur-
hine-powered airplanes and for all other
airplanes for which Vwxo/Mumo is greater
than 0.8 Vor/Mor or 0.8 Vo/Mp, The de-
vice shall provide effective bell sound
warning to the pilots whenever the speed
exceeds Vauo plus 6 knots or Mao4-0.01.
These speeds shall be considered as the
upper limit of the production tolerance
permifted for the warning device.

81, By amending § 4b.604(q) to read
as follows:

§ 4b.604 Powerplant instruments.
- L ] = ] [ ]

(q) An indicator for each turbojet
engine to indicate a change in thrust,
resulting from any deficiency in the
engine, relative to the thrust being ob-
tained by the remsaining engines,

§ 4b.612 [Amendment]

82. By amending §4b.612(a)(3) by
deleting the symbol “Vwo” and inserting
in lieu thereof “Vauo”.

83. By amending § 4b.612(f) to read
as follows:

(1) Duplicate instrument systems, If
duplicate flight instruments are required
by the operating parts of the Civil Air
Regulations (see note under §4b.610),
the provisions of subparagraphs (1)
through (4) of this paragraph shall
apply.

(1} The operating system for flight in-
struments used by the first pilot, which
are required to be duplicated at other
flicht crew stations, shall be completely
independent of the operating system pro-
vided for other flight crew stations,

(2) Only the required flight instru-
ments and duplicates of reguired instru-
ments provided for use of the first pilot
shall be connected to the operafing sys-
tem provided for the first pilot,

(3} When other than required instru-
ments and duplicates are connected to
other than the first pilot’s operating sys-
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tems, provision shall be made to dis-
connect or isolate in flight such other
instruments.

(4) Two complete staiic air pressure
operating systems shall be provided for
the required instruments at the first
pilot’s station. Means for transferring
an instrument from one system to an-
other shall be provided. The control
used shall be of a positive positioning
type marked to indicate clearly which
system is being used.

84. By amending § 4b.622(b) to read
as follows:

§ 4b.622 Generating system.
* * » Ed [ ]

(b) The generating system shall be so
designed that:

(1) The power sources function prop-
erly when independent and when con-
nected in combination;

(2) The failure or malfunctioning of
any power source cannot create a haz-
ard or impair the ability of the remaining
sources to supply essential loads;

(3) The system voltage, frequency,
and waveform (as applicable) at the ter-
minals of all essential load eguipment
can be maintained within the limits for
which the equipment is designed during
any probable operating condition:

(4) System transients initiated by
switching, faulf clearing, or other causes,
do not render essential loads inoperative,
and do not introduce smoke or fire
hazard.

85, By amending § 4b.624(d} to read
as Tollows:

§ 4b.624 Electrical protection.
£l . = ] *

(d) If the ability to reset a circuit
breaker or to replace a fuse is essential
to safety in flight, such ¢ireuit breaker
or fuse shall be so located and identified
that it can be readily reset or replaced
in flight.

86. By amending § ¢b.627 to read as
follows:

§ 4b.627 Electrical system tests, - ‘
When lahoratory tests of the electrical

system are condicted they shall be pér-.

formed on a mock-up utilizing the same
generating equipment complement as in
the alreraft. The equipment shall simu-
late the electrical characteristics of the
distribution w=iring and connected loads
to the extent necessary for valid test re-
sults. Laboratory generator drives shall
simulate the actual prime movers on the
girplane with respect to their reaction to
generator loading, including loading due
to faults. When the conditions of flight
cannot adequately be simulated in the
laboratory or by ground tests on the
prototype airplane, flight tests shall be
conducted.

87. By amending Figure 4b-19 referred
to in § 4b.634 by deleting the phrase “At
least 2 esndles’” in the intensity column
and inserting in lieu thereof “0.05 I’

§ 4b.642 [Amendment]

88. By amending § 4b.642(a) by delet-
ing the word “danger’” and inserting in
lieu thereof “probability”.

§ 4b.643 [Amendmeni]

89. By amending § 4b.643 by adding at
the end thereof a new sentence to read
as follows: "“Where the multiplying factor
of 1.33 is used, the fitting factor pre-

scribed in §4b.307(c) need not be
applied.”
§ 4b.645 [Amendment]

90, By amending § 4b.645 by deleting
from the introductory paragraph the
phrase “through (d)" and inserting in
lien thereof “through (e)".

§ 4bh.652 [Deletion]

91. By deleting § 4b.652.
92. By adding new § 4b.656 to read as
follows:

§ 4b.656 Hydraulic system tests,

When laboratory tests of the hydraulic
system are conducted, they shall be per-
formed on a mock-up utilizing produc-
tion equipment identical to that which is
to be installed in the airplane. Hydraulie
system characteristics shall be simulated
to the extent necessary for valid test
results.

NoTe: Hydraulic system characteristics are
influenced by such factors as the relative
location of hydraulic equipment, line dtam-
eter, and line length.

§ 4b.659 ([Deletion]

93. By deleting § 4b.659.
94. By amending § 4b.711 to read as
follows:

§ 4b.711 Maximum
speed Fuo/Muo.

The maximum operating limit speed
is a speed which shall not be deliberately
exceeded in any regime of flight (climb,
cruise, or deseent), except where a
higher speed is authorized for flight test
or pilot training operations. This oper-
ating limitation, denoted by the symbols
Vuo/Muo (airspeed or Mach number,
whichever is critical at a particular alti-
tude), shall be established to be not
greater than the.design cruising speed
Ve and sufficiently below Vo/Mp or
Vor/Mpr to make it highly improbable
that the latter speeds will be inad-
vertently exceeded in operations, The
speed margin between Vso/Mxo and
Vo/Mp or Vor/Mpr shall be determined
in accordance with either paragraph (a)
or (b of this section, but shall not be
less than the margin found necessary in
flight tests in accordance with § 4b.191.
(Also see § 4b.603(k) concerning speed
warning means.)

(a) The minimum margin shall be the
greater of the values determined in ac-
cordance with subparagraphs (1) and (2)
of this paragraph.

{1) From an initial condition of
stabilized flieht at Vao/Mwmo, the air-
plane shall be assumed to be upset, flown
for 20 seconds along a flight path 7.5
degrees below the initial path and pulled
up at a load factor of 1.5 (.52 accelera-
tion inerement). It shall be acceptabie
to calculate the speed increase oceurring
in this maneuver, provided reliable or
conservative aerodynamic data are used.
Power, as specified in § 4b.165(a), shall
be assumed until the pullup is initiated,
at which time power reduction and the

operating  limit



use of pilot cohirolled drag devices may
be assumed.

(2) The margin shall be sufficient to
provide for atmospheric variations, such
as horlzontal gusts, penetration of Jjet
stream or ¢old frant, and for instrument
errors and sirframe production varia-
tions. It shail be acceptable {o consider
these factors on a probability basis, but
the margin af alfifudes where Mmoo is
limited by compressibility effects shall
not be less than 0.05M.

(b} Vmo/Mxno shall not he greater than
0.8 Vo/Mp or 0.8 Vor/Mbr,

£ dbh. 712 [Deletion]

95. By deleting § 4b.712.
96. By amending § 4h.714 to read as
follows:

§4b.714 Flap extended speeds, VFrz.

Flap extended speeds, Vrz, shall be
established not to exceed the design fap
speeds Vr chosen in accordance with
§% 4b.210(h) (1) and 4b.212(c) (1) for the
corresponding flap positions and engine
powers,

§7. By amending § 4b.718(c) to read
as follows:

§4b.718 Powerplant limitations.
. . . * .

{¢) Fuel grade or specification desig-
nation, The minimum fuel grade for re-~
ciproeating engines or the fuel desigha-
tion for turbine engines, required for the
operation of the engine within the lim-
itations prescribed in paragraphs (a)
and (b) of this section,

98. By amending  § $b.718 by adding
& new paragraph (d) to read as follows:

5 4bh.718 Powerplant limitations.
. . * . *

(d) The maximum ambient atmos-
pheric temperature at which compliance
with the cooling provisions of §§ 4b.450
through 4b.452 is established.

§ 4h.738 [Amendment]

99. By amending § 4b.738(b) (1) by de-
leting the words “cctane number” and
ingerting in lieu thereof “grade or des-
ignation”.

100. By amending § 4b.740-1 by delet-
Ing paragraph (b) (4} (ii) and by amend-
ing paragraphs <b){4) (i), (vi), and
(viii) to read as follows:

§ 4h.740-1 Preparation of Airplane
Flight Manuals for aircraft certifi-
cated in the transport category (FAA
policies which apply to § 4b.740).

E » L] * *

(h) Operating Imitations. * * *

(4) Speed limitations, * % *

(1) Maximum opereting limil speed,
Vuo/Muo. In sccordance with § 4b.741
(a) (1), the manual should include a
statement that the maximum operating
limit speed shall not be deliberately ex-
ceeded in any regime ol fight (climb,
cruise, or descent), except where a
higher speed is authorized for flight test
or pilot training operations.

- ® - * E ]

(vii) Compressibility effects. Where
a speed limitation (e.g., Mxo is based on
compressibility effects, the manual
should include information concerning
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warning symptoms, probable hehavior of
the airplane, and recovery procedures.

(viil) Airspeed and Meach indicator
markings and placards. An explanation
of the markings, limit hands, placards,
ete., required by §4b.732, should be
included.

101, By amending §4b.741(a)(1) to
read as follows:

§4b.741 Operating Limitations.

{a) Airspeed lmitations, (1) 'The
meximum  gperating limif  speed
Vuo/Muo (see § 4b.711), together with a
statement that this speed limit shall
not be deliberately exceeded in any
regime of Hfight (climb, ecruise, or
descent), except where a higher speed
is authorized for flight test or pilot train-
ing operations,

§4b.T41 [Amendment]

102, By deleting § 4b.741(a) (2).
103. By adopting a Speclal Civil Air
Regulation to read as follows:

AMSPEED OPERATING LIMITATIONES FOR TRANSG-
PFORT CATEGORY AIRPLANES

Contrary provisions of the Civil Alr Regu-
lations notwithstanding, the following re-~
quirements shall be applicable to transport
category alrplanes certlficated under the pro-
visiong of Part 4b in effect prior to [effective
date of propoged amendments to Part 4b]:

1. Turbine-powered agirplunes. (a) On or
before March 1, 1962:

(1) The alrapeed operating Umitations in
the Airplane Flight Manual ghall be re-
viged by deleting the term “Normal operating
limit speed” and the corresponding eymbols
“Vwo/8no”, together with statements ex~
plaining the slgnificance of this term. and
inserting in llew thereof the term “Maxirum
operating 1imit speed”, the corresponding
syrbels “Vuo/Muo™, and the Iodlowlng state-
Eent explaining the signlficance of the new

rm:

“The maximum operating limit speed shall
npt be deliberately exceeded in any regime
of filght (climb, cruise, or descent), except
where a higher speed 1z speclfically author-
1zed for flight test or pilot tralning opera-
*lons, or in approved emergency procedures.”

(2) Airspeed placards and instrument
markings shall be conslstent with subpsara-
graph (1) ot thils parmgraph. Where color
markings are used oh alrspeed or Mach
Indicatore, the red radial Hne shall be at
Vao/Muo. Where 3 maximum allowable alr.
speed indicator is used, the 1imit hand shall
Indicate Vao/Muo.

(b} On or hefore September 1, 1982, each
alrplane ghall be equipped with a speed
warning device which shall pravide effective
bell sound warning to the pllots whenever
the speed exceedt Vwo plus 8 knots or
Mus1-0.01. These speeds shall be considered
as tke upper lmit of the production toler-
ance permlitted for the warnhing device.

2. Reciprocating engine-powered uirplanes,
On or before December 1, 1961, the alrspeed
operating limitations in the Alrplane Flight
Manual shall be revised as necessary to state
that the moirmal operating limit gpeed, or
the maximum structural crulsing speed
(whichever term Iz used in the particular
menual) thall not be deliberately exceeded
in any regime of fAight (cllmb, ¢rulse, or
descent), except where a higher speed is
speciflcally authorized for flight test or pllot
training operations, or in approved emer~
gency procedures.

3. Pilot indoctrination. Alr carrlers shali
take action as soon as practicable to insure
that all thelr pllots are infarmed of the
changes t0 the alrspeed operating limitations
preseribed in sections 1(a) and (2) of this
regulation as appllcable,

Proposed rules—Part 5:

The current regulations apply only to
fixed-wing gliders. Because of recent
developraents, it is being proposed to
include such references in Part 5 as are
necessaty to make this part also appii-
cable to rotary-wing gliders. In addi-
tion, a clarifying change 18 proposed to
§ 5.11 to indicate that the term type cer-
tificate does not include a provisional
type certificate.

In conslderation of the foregoing, it is
proposed to amend Part 5 of the Civil
Air Regulations (14 CFR Part b, as
amended) as follows:

§5.10 [Amendment]

1. By amending § 5.10 by inserting be-
tween the words “Part 3" and “of” the
words “or Part 67, and by inserting be-
tween the words “finds” and “‘appro-
priate” the words “are applicable to the
type deslgn and are”.

2. By amending §5.11(b} by adding
at the end thereof a note to read as
follows:

§ 5.11 Designation of applicable regula-
tions,
. . . » .
o) * **
Nore: The term “type certificate™ ms used

in this paragraph does not include a “pro-
visional” type certificate.

§ 513 [Amendment]

3. By amending § 5.13(h) hy deleting
the parenthetical expression *“(see § 3.«
737 of this subchapter)” and Inserting in
lieu thereof “(see § 3.737 or § 6.700 of this
chapter, as approprigte) ",

Propoged rules—Part 6:

Two changes are proposed which affect
control systems. Section 6.2256 now Te-
quires manual control systems to comply
with the provisions of that section. Be-
cause the word manual hag erronsously
been construed to limit the applicability
of this section, it i3 proposed to amend
§ 6.225 to make certain that it applies to
all control systems. The other change
stems from the fact that Part 8 does not
now cover the design of dual primary
fiight control systems. To insure that
future dual control systems will be de-
signed to withatend more then single
pilot effort, it is proposed to add a new
§ 6.226.

Several changes to the structural pro-
visions relating to parts subjected to al-
ternating stresses, casting factors, and
hull and float design are proposed. The
current regulations require fatigue eval-
uation of the rotor structure but not of
the essential fuselage and rotor pylon
structure. Service experience has shown
a need for fatigue evaluation of these
other structural parts. Therefore, it is
proposed toamend § 6.2531 to require such
an evaluation of fuselage and rotor pylon
strueture, the failure of which would
threaten the structural integrity of the
rotoreraft. The present requirements on
factors of safety and inspections for
structural castings specify a special fac-
tor of 2.0 for visual inspection only, and a
factor of 1.26 when radiographic inspec-
tion and strength tests of 3 sample cast-
ings are employed. Proposed changes to
£ 6.307 would provide a serles of casting



factors and corresponding test and in-
spection requirements intended to reflect
cutrent methods and practices. Part 6
‘does not now preseribe minimum stand-
ards for the design of hull-type or am-
phibian rotoreraft. Since rotorcraft of
this type are being manufactured, it is
proposed {0 add & new § 6.343 setting
forth minimum standards for hull and
float design.

The regulations covering Part 6 fuel
systems are not in the same form and do
not use terminology similar to that used
in other airworthiness parts. To elimi-
nate-this inconsistency, it is probosed to
add new §§ 6.418 and 6.419 and to
amend § § 6.420, 6421, and 6.424. In ad-
dition, other changes are belng proposed.

Section 6.420 presently requires that,
insofar as practicable, the entire fuel
supbly can be utilized under eertain cont-
ditions. Such a reguirement is unnces-
sary, even when practicable, because a
rotorcraft will continue to be airworthy
50 long as usable fuel can be used regard-
less of the quantity of unusable fuel.
Therefore, it is proposed to delete this
provision in favor of the objective re-
quirement proposed In §6.418 which
would cover fuel system construction
and arrangement to insure a satisfactory
fuel flow,

Currently effective § 6.421 defines un-
usable fuel supply as that quantity at
which the first evidence of malfunction-
ing occurs, This definition is unneces-
sarily restrictive since a rotoreraft is no
less airworthy if an unusable fuel supply
is selected as a guantity which is in ex-
cess of that which would produce a mal-
funetion, Therefore, it iz proposed to
redefine unusable fuel supply as being
not less than the quantity at which the
first evidence of malfunctioning occurs.

Three changes of an editorial nature
are proposed. It is proposed to transfer
the requirements for a low fuel gquantity
warning indicator (§6.420(a)), and a
means te indicatd when the emergency
fuel system is in operation (§ 6.424), to
§ 6.804 which lists required items of
equipment. In addition, the powerplant
operating limitation- dealing with fuel is
brought up to date by including reference
to turbine engine fuel in § 6.714.

Presently effective Part § contains no
requirement pertaining to the bypass of
engine oil around a filter element when
the element becomes clogged. Although
installation of a filter is not required, it
is necessary to provide for the bypass of
4 clogeed filter, if a filter is installed, to
insure continyed normal functicning of
the rest of the oil system. Accordingly,
it i1s proposed to add a new § 6.447 to pro~
vide for bypass capability, consistent
with the same requirement now appear-
ing in all the other airworthiness parts.

Revisions to the regulations concerning
electrical systemg and equipment are
proposed involving §§6.617 through
6.627, These changes are proposed in
recognition of the substantizl growth in
capacity, complexity, and signifieance to
safety of electrical systems on rotoreraft.
In particular, a new section, § 6.618 deal~
ing with electric power sources is being
proposed as well as revisions to §§ 6.623,
6.626, and 6.627 conhcerned with master
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switch arrangement, protective devices,
and electric cables, respectively. In con-
junction with these changes, it is pro-
posed to delete §§6.623-1, 6.625-1,
6.625-2, and 8.627-1 because the material
contgined in these sections is being pro-
posed for inclusion, or already is in-
cluded, in other sections.

Two changes are proposed to the
lighting requirements. Figure 6-2 now
specifies that position light intensity for
angles 40° to 80° above or below the
horizontal be at least 2 candles. Be-
cause this results in gn irrational dis-
continuity when related to the other data
in figure 6-2, it is proposed to amend
figure 6-2 to require an intensity of 0.05
I for these angles.

The current anticollision light reqtlire-
ments in § 6.637(a) permit 0.03 steradi-
ans blockage in the rearward direction.
In view of recent qualitative studies it
has been determined that such a limi-
tation might be unduly restrictive.
Therefore, it is proposed to permit 5
steradians of obstruction,

Part 6 currently does not require the
tail rotor to be marked. Because there
have been a number of accidents attribu-
table to persons walking into tail rotors,
it is proposed that § 6.738(f) be added
requiring tail rotors to be marked con-
spicuously.

Miscellaneous changes of an editorial
or claritying nature are proposed for
§§ 6.11, 6.203, 6.237, 6.308, 6.805, and
6.642.

In consideration of the foregoing, it
is proposed to amend Part 6 of the Civil
Air Regulation (14 CFR Part 6, as
amended) as follows;

1, By amending § 6.11(b) by adding at
the end thereof a note to rend as follows:

§ 6.11 Designation of applicable regu-
lations.
» * * * L]

(b)**#

Note: The term "type certificate™ as used
in this paragraph does not include a “pro-
vislonal” type certificate,

§ 6.203 [Amendment]
2, By amending § 6.203(d) by deleting
the reference “(See §§ 6.221 and 6.250)"

and inserting in lieu thereof “(See
§§ 6.221, 6.250, and 6.261) ™,

§ 6,225 [Amendment]

3. By amending §6.225 by deleting
from the introductory paragraph the
word “Manual” and inserting in lieu
thereof “All”,

4, By adding a new § 6.226 to read as
follows:

§ 6.226 Dual primary
systems.

If a dual primary flight control system
is provided, the system shall be designed
for conditions when the pilots operafe
the controls in opposition and in con-
junction, Individual pilot loads equal to
75 percent of thaose obtained in accord-
ance with § 6.225 shall be applicable,

§ 6,237 [Amendment]

5. By amehding § 6,237(a) by amend-
ing the definition of Wr to read as
follows:

flight control

W Wy for tallwheel unitg (ibs.) egual
to whichever of the following is
critical :

(1) The static welght on the
tailwheel with the rotor¢raft rest-
ing on all wheels; or

{2} The vertical component of
the ground reaction which would
occur at the tailwheel assuming
the mass of the rotorcrafit acting
at the center of gravity and exert-
ing a force of 1g downward with
the rotorcraft in the maximum
nose-up attitude consldered in
the nose-up landing conditions.
(See § 6.246 (b} and (c}.}

§ 6.251 [Amendment]

6, By amending §6.251 by deleting
from the introductory paragraph the
phrase “through (d)” and inserting in
iieu thereof “through (e)’; and by de-
leting from paragraph {d) the phrase
“in § 6.250 (d) and (£)” and inserting in
lieu thereof “in §6.250 (e} and (D),”.

7. By amending § 8.251 by adding a
new paragraph {(e) to read as follows:

§ 6.251 Fuselage, landing gear,
rotor pylon structure.
= L] L] L] »

(e) Parts of the basic siructure
which are directly subjected to alternat-
ing stresses, the sudden fallure of which
would threaten the structural infegrity
of the rotocraft, shall be deslgned to
withstand the repeated loading condi-
tions likely to occur within the estab-
lished service life for such parts. 'The
stresses of critical parts shall be deter-
mined in flight in all attitudes appro-
priate to the type of rotocraft throughout
the ranges of limitatlons preserlbed in
§6.204, The service life of such parts
shall be established by the applicant on
the basis of fatigue tests or other
acceptable methods.

8. By amending $§6.308{¢c) and the
note to read as follows:

§ 6.306 Material strength properties and
design values,
» - L L ] *

(¢) MIL-HDBK-3, ANC-17, ANC-18,
and ANC-23 (Part I} values shall be
used unless shown to be inapplicable in
a particular case.

Notz: MIL-HDBE-5, "Strength of Metal
Alireraft FElements”; ANC-17, “Plastics for
Alrcraft’; ANC-18, "Deslgn of Wood Alrcraft
Structure’; and ANC-23, "“Composite Con-
struction for Flight Vehicles,” are pubilshed
by the Department of Defense and the Fed-
eral Aviation Agency and may be obtained
from the Superintendent of Documents,
CGovernment Printing Office, Washington
25, D.C.

9. By amending § 6.307(b) to vead as
follows:

§ 6.307 Special factors.

* * L s * *

(b)Y Casting factors. (1) For struc-
tural castings, the factor of safety pre-
scribed (n § 6.200¢b) shall be multiplied
by the casting factors specified in sub-
divisions (1) and ) of this subpara-
graph. The prescribed tests and inapec-
tions shall be in addition to those
necessary to establish foundry quality
control. Castings shall be inspected in
accordance with approved specifications,

and



(i} Bach casting, the fajlure of which
would preclude continued safe flight and
landitig of the rotorcraft or result in
serious injury to occupants, shall have a
casting factor of at least 1.25 and shall
receive 100 percent inspection by visual,
radiographic, and magnetic particle or
penetrant inspection methods. Where
such ecastings have a casting factor less
than 1.50, three sample castings shall be
static tested. The test castings shall
comply with the strength requirements
of § 6.201 at an ultimate load correspond-
Ing with a casting factor of 1.23 and shall
comply with the deformation require-
ﬁ:z_ts at a load equal to 1,15 times limit

Note: Examplez of castings to which this
subdivision applies are: structursl attach-
ment Bttings; parts of flight conirol systems;
oontrol surfate hinges and balance welght
attachments; seat, berth, safety belt, snd
fuel and oil tank supports and attachments;
cabin pressure valves.

i) For structural castings other than
those specified in subdivision (1) of this
subplragreph, the casting factor shall
be not less than 1.25, and the required in-
spections shall be as follows:

Castlng tactor Inapections
20 or f,ﬁmsm ......... 100 percent visual.
Less than 2.0 greater | 100 percent visual, and maghetic
than 1.5, particle or penetrant.
12510 0.00- 0 s 100 pereent ¥, , magneiie par-

ticle or penetrant, and radio-
graphit, except that it shall be
aooeptaf)[e fo reguee the per-
centage of castings imspected
radiographleally when en sp-
proved ssmpling quality con-
trol procedure is extablished.

(2) Castings which are pressure tested
a8 parts of a hydraulic or other fluid sys-
tem shall not be required to comply with
the provisions of this section unless such
eastings support airplane structural
ioads.

(3) A casting factor need not be em-
ployed with respect to the bearing sur-
face of a part if the bearing factor used
(see paragraph (¢) of this section) is
greater than the casting factor.

10. By amending the ceénter heading
preceding §6.340 to read as follows:
“Hulls and Floats".

11. By adding new §6.343 to read as
follows:

§ 6.343 Boat hulls.

The hull and auxiliary floats of sea or
emphibian type rotorcraft shall be di-
vided into watertight compartments so
that, with any single compartment
flooded, the buoyancy of the hull and
auxillary floats (and wheel tives, if used)
will provide g sufficient margin of posi-
tive stability to minimize capsizing.

12. By adding between the center
heading “Fuel System™ angd 4§ 6.420 a new
2 6.418 to read as follows:

§ 6.418 General.

{a) The fuel system shall be con-
-structed and arranged in such a manner
as to insure a flow of fuel at a rate and
pressure which have been established
for proper ‘engine functioning under all
likely operating conditions, including all
maneuvers for which the rotorgraft is
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intended.
see § 6.604.)

(b} The fuel system shall be arranged
50 that no one fuel pump can draw fuel
from mote than one tank at a time unless
means are provided to prevent introduc-
ing air into the system,

8§ 6.419 [Redesignationl

13. By amending § 6.420 by redesignat-
ing paragraph (b) as § 6.419, by amend-
ing the remainder of the section to read
as follows, and by deleting the associated
note:

§ 6.420 Fuel flow demonstration.

(&) The ability of the fuel system to
provide not less than 100 percent of the
fuel fow required by the engines shall
be demonstrated when the rotorcraft is
operated at attitudes and altitudes rep-
resenting the most adverse conditions
from the standpoint of fuel feed.

(b) During the demonstration - pre-
scribed in paragraph (m) of this gection,
the provisions of subparagraphs (1)
through (3) of this paragraph shall
apply:

<1) Fuel shall be delivered to the en-
gine at a pressure within the limits spe-
cified {n the engine type certificate.

(2) The quantity of fuel in the tenk
belng considered shall not exceed the
sum of the amount established as the
unusghle fuel supply for that tank, as
determined in accordance with the pro-
visions of § 6.421 and the low fuel quan-
tity as defined by § 8.804(1).

(3) Such main pumps shall be used as
are necessary for each operating condi-
tion and rotorcraft mititude for which
the demonstration is made. For each
main pump so used, the demonstration
shall be repeated, substituting, if re-
quired, the appropriate emergency pump
for the main pump, (See § 6.424.)

14. By amending § 6421 to read as
follows:

8 6.421 Determination of unusable fuel
supply and fuel system operation on
low fuel.

(a) The unusable fuel supply shall be
selected by the applicant. The unusable
fuel supply for each tank used for take-
off and landing shall be established as
not less than the quentity at which the
first evidence of malfunctioning ocecurs
under the most adverse conditions from
the standopoint of fuel feed during takeoff
and landing. The unusable fuel supply
for all tanks, other than those used for
takeoff and ianding, shall be established
as not less than the quantity at which
the first evidence of malfunctioning oc-
curs during level flight, A ground test of
the level fight conditlon shall be
acceptable,

(b) If an engine can be supplied with
fuel from more than one tank, the fuel
system shall feed promptly when the
fuel supply becomes low in one tank
and another tank s turned on.

15. By amending §86.424 to read as
follows:
§ 6.424 Fuel pumps.

(a) Main pumps, (1) Any fuel pump
which i3 required for proper engine op-
eration or to meet the fuel system re-

(For fuel system instruments

quirements of this subpart, except for
the provisions of paragraph (b) of this
section, shall be considered a main pump.

(2) Provigion shall be made to per-
mit the bypass of all positive displace-
ment, fuel pumps except fuel injection
pumps approved as part of the engine,

NoTe: The phrase “fuel injectlon pump”
meahs a pump which supplles the proper flow
and pressure conditions for fuel injection
when such injection is not accomplished in
a carburetor. Fuel Injection 18 a speelsl form
of carburation: the charging of air or gas
with volatile carbon compounds. It s elther
an intermittent charging of air by discrete
metered quantities of fuel such es occurs in,
a Diesel cylinder or it i8 a continuous charge
ing of air by ruel, the fuel fow being propor-
tioned to the airflow through the engine.
Examplea of continuous injection are in-
Jectlons into the supercharger section of a
reciprocating engine or into the combustion
chambers of a turbine engine.

{b) Emergency pumps. (1) Pumps
shall be provided to permit supplying all
engines with fuel immediptely after the
failure of any one main fuel pump except
tuel injection pumps approved as part
of the engine. The emergency pump
shall be actuated automatically or op=
erated continuously so that sufficient fuel
pressure will be maintained to prevent
engine stoppage.

16. By adding a new § 6.447 to read as
follows:

§ 6.447 0Oil filters.

If the powerplant installation incor-
porates an oil filter (strainer), the fllter -
shall be constructed and installed so
that oil will continue to flow at the
nofmal rate through the remainder of
the system when the flow of oil through
the filter element is completely blocked.

17, By smending §6.804 by adding
new paragraphs (1) and {(m> to read s#
follows:

§6.604 Powerplant instruments,

L] £ L] * L]

(1> A warning device to indicate low
fuel iIn each tank if an engine can
be supplled with fuel from mote than
one tank. The fuel in any tank shall
be considered to be low if a five-minute
usable fuel supply remains when the
rotorcraft is in the most adverse condi.
tlon, from the standpoint of fuel feed
from the tank, whether or not that con-
dition can be sustained for five minutes,

(m) Means to indicate to the pilot
ghen emergency pumps are in opera-

on.

§ 6.605 [Amendment]

18. By amending § 6.605(d) by delet-
ing the reference “6.620 through 6.622"
and inserting In lieu thereof ‘6,618
through 6.621”.

19, By adding, beiween the center
heading “Electrical Systems and Equip-
ment” and §6.620, new $£6.617 and
6.618 to read as follows:

§ 6.617 Installation.

Electrical systems in rotorcraft shall
be free from hazards in themselves, in
their method of operation, ahd in their
effects on other parts of the rotorcraft.
Electrical equipment shall be of a type
and design adequate for the use in.



tended. ZElectrieal systems shsll be in-
stalled in such a manner that they are
protected from fuel, ofl, water, other
detrimental substances, and mechanical
damage.

§ 6.618 Electric power sources.

(a) Electric power sources, their
transmission cables, and their associated
econtrel and protective devices, shall have
sufficient capacity to furnish the required
power at the proper voltage to all load
circuits whieh are essential to the safe
operation of the rotorcraft.

(h) Compliance with paragraph (a)
of this section ghall be shown by means
of an electrical load analysis, or hy elee-
trical measurements, which take into ae-
count ail electrical loads applied to the
electrical system, in probable combina-
tions and for probable durations.

(¢}. At least one genherator shall be in-
stalled if the electrical system supplies
power to load cireuits which are essential
to the safe operation of the rotoreraft.

(d) Electric®power sources shall fung-
tion properly when connected in combi-
hation or independently, The fallure or
malfunction of any electric power sourge
shall not impair the ability of any re-
maining source to supply load olrcuits
which are essetitial to the safe operation
of the rotorcraft.

(e) Electric power source controls
shall be such as to permit independent
operation of each source.

2p. By amending §6.620 to read as
follows:

§ 6,620 Generator,

Generators shall be capable of deliwer-
ing their continuous rated power.

§ 6.619 ([Redesignation]
21, By redesignating § 6.621 as § 6.619

and by adding a hew § 6.621 to read as
follows:

§ 6,621 Generator controls.

(a) Generator voltage control equip-
ment shall be capable of dependably reg-
wlating the generator output within rated
limits.

(b) A generator reverse curreht cut-
out shall be Incorporated and designed to
disconnect the geherator from the
battery and other generators when the
generator is developing a voltage of such
value that current sufficlent to cause
mealfunctioning can flow into the
generator.

22. By amending §6.622 to read as
follows:

§ 6,622 Eleciric power system instru-
ments.

Means shall be provided to indicate to
appropriate crewmembers those electric
power system quantitles which are essen-
tial for the safe operation of the system.
For direct current systems, an ammetar
which can be switched into each gener-
ator feeder shall be acceptable. When
only one geherator is installed, it shall
be acceptable to locate the ammeter in
the batiery feeder.

23, By amendiog §6.623 to read as
follows:
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§ 6.623 Master switch arrangement.

A master switch arrangement shall be
provided to permit expeditious discon-
nection of all electrie power sources from
all load cirenits. The point of discon-
nection shall be adjacent to the power
sources.

§ 6.623—1 [(Deletion]

24. By deleting § 6.623-1,
25. By amending § 6.625 to read as
follows:

§ 6.625 Fuses or circuit breakers.

Protective devices (fuses or eircuit
breakers) shall be installed in the cir-
cuits to all electrical eguipment, except
that such items need not be installed in
the main eircuits of starter motors or in
other circuits where no hazard is pre-
sented by their omisgion. Not more than
one circuit, which is essential to safety
in flight, shall be protected by a single
protective device. All rescttable type
cireult protective devices shall be de-
signed so that a manual operation is
reguired to restore service after tripping
and so that, when an overload or circuit
fault exists, they will open the eircuit
irrespective of the position of the oper-
ating control.

Nots: The aforementioned resettable type
circuit protective devices are known com-
mercially ag “‘trip-free’”; ie., the tripping
mechanism ¢anhot be overrldden by the op-
erating control. Buch clircuit protective de-
vices can be reset on an overload ¢r cireuit
fauit, but will trip subseguently in accord-
ance with thelr current-time {rlp charac-
teristic.

8§ 6.625-1, 6.625-2 [Deletions]

26. By deleting §§ 6.625-1 and 6.625-2
and related footnotes.

27. By amending §6.626 to read as
follows:

§ 6.626 Protective devices installation.

1f the ability to reset a circuit breaker
or to replace a fuse is essential to safety
in flight, such circuit breaker or fuse
shall be s0 located and identified that it
can be readily reset or replaced in flight.
If fuses are used, one spare of each rat-
ing or 50 percent spare fuses of each
rating, whichever is the greater, shall be
provided.

28. By amending §6.627 to read as
follows:

§ 6.627 Electric cables.

Electrle connecting cables shall be of
adequate capacity. Cables which would
overheat in the event of cireuit overload
or fault shall be fame-resistant and shall
not emit deangerous quantities of toxic
fumes.

§ 6.627-1 [Deletion]

29. By deleting § 5.627-1 and related
footnotes.
§ 6.634 [Amendment]

30. By amendihg Figure 6-2 referted
to in § 6.634 by deleting the phrase “At
least 2 candles” in the intensity column
and inserting in lieu thereof “.05 I,

8§ 6.637 [Amendment]

31. By amending § 6.637(a) by delet-
ing the number “.08" and inserting in
lieu thereof “0,5”.

§6.642 [Amendment]

32, By amending § 6.642(a) by delet-
ing the word “danger” and inserting in
lieu thereof “probability™.

33, By amending $ 6.714¢e) to read as
follows:

§ 6.714 Powerplami limitations.
L ] * L} L ] »

(¢) Fuel grade or specification desig-~
nation. The minimum fuel grade re-
guired for reciprocating engines or the
fuel designation for turbine engines, re-
quired for the operation of the enegine
within the limitations prescribed in par-
agraphs (a) and (b) of this section.

§6.738 [Amendment]

34, By amending § 6.738(h) (1) by de-
leting the words “octane number” and
ingerting in lieu thereof “grade or des-
ignation”.

35, By amending § 8,738 by adding a
new paregraph (I} to read as follows:

(f) Tail rotor. The tall rotor shall be
marked so that the rotor dise will be
conspicuots under all.normal ground
conditions,

Proposed rules—Patt 7:

Two changes are proposed which affect
control systems. Section 7.225 now re-
guires manusal control systems to comply
with the provisions of that sectlon, Be-
cause the word manual has erroneously
been construed to Mmit the applicability
of this section, it is proposed to amend
§7.225 to make certain that it applies
to all control systems. The other change
is of an editorial nature, making § 7.226
consistent with the proposed change to
Part 8 covering the design of dual flight
control systems.

The present requirements on factors of
safety and inspection for structural cast-
ings specify a special factor of 2.0 for
visual inspection only, and a factor of
1.25 when sample castings are subjected
to radiographic inspection and strength
tests, Changes proposed to § 7.307 would
provide a series of casting faoctors and
corresponding test and inspeciion re-
quirements intended to reflect current
methods and practices.

A revision te the note under §7.332
dealing with shock absorption tests is
proposed because it does not reflect the
ground loading conditions for tail wheel
type landing gear. Another proposal is
made to add a new §7.342 in order to
provide minimum standards for hull and
float type rotoreraft. In conjunction
with this change it is also proposed to
revise the heading preceding § 7.340.

Studies have indicated that the 20-
inch upper aisle width currently specified
in § 7.357(g) may be reduced for rela-
tively smaller transport rotoreraft with-
out significanily affecting safe emergency
evacuation. A reduction t¢ 18 inches
appears justifiable; and it is proposed to
reduce the upper aisle width to 18 inches

for rotorcraft having & passenger seat-

ing capacity of 10 or less. However, the
sdvisability of reducing this dimension
further to 16 inches is still under con-
sideration. Comments and supporting
evidence are invited not only on the ad-
visability of the proposed reduction from
20 inches to 18 inches but also on the



advisability of a further reduction to 16
inches.

Section 7.385 requires that, in areas
of the rotoreraft where flammable fluids
or vapors might be liberated by leakage
or other failure in fluid systems, design
precautions he taken to safeguard
against the ignition of such fAuids or
vapors due ic the operation of other
equipment, However, & further pro-
vigion of this section obviates this re-
quirement, if means are provided to con-
trol the fire, It is proposed to delete
this second option inasmuch as it is con-
Bidered that providing for the control
of fire is not a suitable alternative for
taking design precautions to prevent
fire. It is also being proposed to delete
§7.412 dealing with pressure crossfeed
fuel lines because the provisions of
-§ 7.385 as proposed herein cover the in-
stallation of flammable Auid-carrying
systems, including pressure crossfeed
lines

Section 7.405(e) currently requires
each gearbox used in the rotor drive
system of a category A helicopter tc be
beneh tested for 150 hours. This test is
in addition to a 200-hour endurance
test required by other provisions of this
part. Because the 200-hour endurance
test iz adequate to show the structural
and functional eapacity of the gearbox
as an element of the whole helicopter,
the additional test now required by
§ 7.405(e) is not necessary. Therefore,
it Is proposed to delete the paragraph.

Presently effective §§ 7413 and 7416

cover the demonstration of adequate
fuel fiow ahd the selection of unusable
-fuel supply. The demonstration is re-
quired to be conducted with unusable
fuel supply together with the minimum
quantity of fuel necessary for conduct-
ing the flow test. The unusable fuel sup-
ply is defined as the quantity at which
the first evidence of malfunction occiurs.
This deflnition is unnecessarily restric-
tive ahd is not essential to safety sinece
the rotorcraft 1s no less alrworthy if
unusable fuel supply is selected as a
quantity which is in excess of that which
would produce a malfunetion. Accord-
ingly, it is proposed to revise the defini-
tion of unusable fuel supply to make it
not less than the quantity at which the
first evidence of malfunetion cccurs, the
same as in other airworthiness parts.
Furthermore, Part 7 employs the con-
cept of “low fuel” and reguires warning
to the pilot when low fuel quantity has
been reached. Therefore, it is proposed
to amend § 7.413 to require that the dem-
onstration of fuel flow capability be con-
ducted with unusable fuel supply plus
the low fuel quarntity. In making this
change, the form of § 7.413 is rearranged
to make it consistent with that of cor-
responding §4b.413 in Part 4b. This
change would eliminate the provision
that the entire fuel supply be capable
of being utilized under certain condi-
tions, “insofar as practicable.” Such a
requirement is unnecessary even when
practicable because a rotoreraft will
continue to be airworthy so long as
usable fuel can be used regardless of the
quantity of unusable fuel.

In addition to the matter of unusable
fuel supply, another question has arisen
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relating to the flow requirements of
§7.413. BSection 7.413(c) presently re-
quires that the availabhle fyel flow shall
be 150 percent of actual fuel consump-
tion for gravity systems, 0.9 pounds per
takeoff horsepower per hour for pump
systems, or 125 percent of actual takeoff
fuel consumption for pump systems.

These margins are not required to insure

adequate fuel fow. Furthermore, &
margin is unnecessary to offset system
deterioration because such deterioration
is precluded by proper maintenance, in-
spection, and overhaul. Accordingly, it
is proposed to delete § 7.413(c).

The presently effective provisions of
§§ 7414 and 7.430 deal with fuel pumps
and fuel flow. In consideration of the
changes proposed for § 7.413, these flow
provisions become unnecessarily repeti-
tive. It is proposed, therefore, to delete
§ 7.414 and combine all fuel pump re-
quirements in § 7.430 in a form consist-
eht with other airworthiness parts.

Presently effective § 7.415 also covers
fuel flow rate, relative to transfer sys-
tems, and bases required flow rates on
horsepower output. Since the changes
proposed for § 7.413 would eliminate the
horsepower basis for establishing flow
rate, it is proposed to delete § 7.415.

Presently effective § 7.436 merely re-
peats the requirement of § 7.604(f) for
a low fuel warning device. Therefore, it
is proposed to delete § 7.438 and to trans-
fer the definition of low fuel from the
associated note to § 7.604(f).

Section 7.488 requires a fireproof dia-
phragm to isclate the engine power sec-
tion and all portions of the exhaust
system from the engine accessory com-
partment, unless equivalent protection
can be shown by other means, Fire ex-
tinguishing systems are required to be
provided in the engine power secticn, in
the engine accessory section, and in
complete powerplant compartments.
Since it is considered that fire extin-
guishing systems are equivalent to a dia-
phragm in providing protection, there
is no reason for retaining the provisions
of §7.488. Accordingly, it is being pro-
posed to delete this section. Consistent
with this proposal, it is also proposed
to include editorial changes to § 7.487.

Section 7.604(m) currently requires
an ol temperature warning device for all
rotor drive gearboxes, Because it is
doubtful that such devices would fur-
ther safety in the case of small, non-
critical gearboxes of simple design, it 1s
proposed to amend § 7.604(m) to require
oil temperature warning devices only for
each main rotor drive gearbox including
those gearboxes essential to rotor
phasing.

Several changes are proposed to the
electric system requirements. It is pro-
posed to amend § 7.622(b) by adding two
provisions which relate i{o the proper
functioning of the generating system
with respect to load equipment. It is also
proposed to amend § 7.624(d) in order
to eliminate an unnecessarily restrictive
provision requiring that certain elee-
trical protective devices or their controls
be accessible for resetting in flight, In

addition, a proposal is included to add

a new §'7.627 which is intended to insure
the validity of electrical system tests

under simulated c¢onditions
laboratory.

Two changes are proposed to the light-
ing requirements, FPigure 7-2 now speci-
fies that position lght intensity for
angles 40° to 90° above or below the
horizontal be at least 2 candles. Be-
cause this results in an irrational dis-
continuity when related to the other data
in figure 7-2, it is nroposed to amend

in the

‘figure 7-2 to require an intensity of 0.05

I for these angles.

The current anticollision light require-
ments in § 7.637(a) permit 0.03 stera-
dians blockage in the rearward direction.
In view of recent qualitative studies it
has been determined that such a limita-
tion might be unduly restrictive. There-
fore, it is proposed to permit 0.5 stera-
dians of obstruetion,

- A new §17.653 is proposed to insure
valid hydraulic system laboratory tests.

Part 7 currently does not require the
tall rotor to he marked. Because there
have been a number of accidents attrib-
utable to persons walking into tafl rotors,
it is proposed that § 7.738(f) be added
requiring tail rotors to be marked con-
spicucusly.

Miscellaneous changes of an editorial
or clarifying nature are being p sed
for §§ 7.11, 7.306, 7.447, 7.612, 7.834, 7.642,
7.714, and 7.738. .

In consideration of the foregoing, it
is proposed to amend Part 7 of the Civil
Air Regulations (14 CFR Part 7, as -
amended) as follows:

1. By amending 8 7.11(b) by adding
at the end thereof a note to read as
follows:

§ 7.11 Designation of applicable regu-
lIations.

(h) = * *

Nore: The term “‘type certificate” as used
in this paragraph doeg not include a “pro-
visional” type certificate.

§ 7.225 [Amendment]

2. By amending § 7.225(a) by deleting
the words “Manually operated” and in-
serting in liey thereof “All". e

3. By amending §7.226 to read-%s
tollows:

§ 7.226 Dual primary flight control sys-
tems.

If a dual primary flight control system
is provided, the system shall be designed
for conditions when the pilots operate
the controls in opposition or in eonjune-~
tion. Individual pilot loads equal to 75
percent of those obtained in accordance
with § 7,225 shall be applicable.

4. By amending §7.308{(c) and the
note to read as follows:

§ 7.306 Material strength properties and
design values.
» . L] » -

(¢} MO~-HDBE-b, ANC-17, ANC-18,
and ANC-23, (Part II) values shall be
used unless shown to be inapplicable in
& particular case.

Note:. MIL-HDBE-5, “Strength of Metal
Alrcraft Blements”, ANC-17, “Plastics for
Alreraft”; ANC-18, “Design of Wood Alrcraft
Structures*; ANC-23, “Composite Construc-
tlon for Flight Vehicles,” are published by



the Deportment of Tefense and the Federal
Aviation Agency. and may be obtalned from
the Superintendent of Documents, Govern-
ment Printitg Ofice, Washington 25, D.C.

5. By amending § 7.301(b) to read as
follows:

§ 7.307 Special factors.

* * . * -

(b) Casting factors. (1) For struc-

tural castings, the factor of safety pre-
seribed in § 7.200(hb) shall be multiplied
by the casting factors specified in sub-
divislons () and (i) of this subpara-
graph. The prescribed tests and inspec-
tions shall be in addition to those neces-
sary to establish foundry quality control,
Castings shall be inspected in accord-
anhce with approved specifications.
- (1) Each casting, the failure of which
would preclude continued safe flight and
landing of the rotocraft or which would
result in serious injury to occubants,
shall have a casting factor of at least 1.25
and shall receive 100 percent inspection
by visual, radiographic, and mmagnetic
particle or penetrant inspection methods.
Where such castings have a casting fac-
tor less than 1,50, three sample castings
shall be static tested. The test castings
shall comply with the strength require-
ments of § 7.201 at an ultimate load cor-
responding with a casting factor of 1.25
and shall comply with the deformation
requirements st a load equal to 1.15
timeg limit load.

Nore: Examples 0f castings to which this
subdivision applies: structural attachment
fittings; parts of fiight control systems; con-
trol surface hinges and balance weight at-
tachments; feat, berth, safety belt, and fuel
and oil tank supports and attachments;
cabin pressure valves.

(ii) For structural castings other than
those specified in subdivision (i} of this
subparagraph, the cgsting factor shall
be not less than 1.25, and the required in-
spections shall be as follows:

Casting factor Inspettions
2.001' L] 100 percent visual.
an 2 .0 greator | 100 percent visual, and magnetic
than particle or penetrant,
1.25 te 1.50 ........... 100 percent visual, magnetic

particle or pemtrant and
radiographic, excppt that it
ahall ucueptab].a to reduce

garoentage of castings In-
apec d radiographically when
an SDliﬂ‘ﬂV‘-‘ﬂ sampling guality
oontro precedure is estab-

(2) Castings which are pressure tested
as parts of a hydraulic or other fluid
system shall not be required to comply
with the provigions of this section unless
such eastings support alrplane structural
loads.

(3) A casting factor need not be em-
ployed with regpect to the bearing sur-
face of a part if the bearing factor used
(see paragraph (c¢) of this section) is
greater than the easting factor,

§7.332 [Amendmeni]

6. By amending § 7.332(a) by insert-
ing & new definition in the note hetween
the definitions of “W=Wx" and “R” to
read as follows:
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W=Wp for tailwheel units (1bs.) equal
to whichever of the following Is
critical:

(1) The static weight on the
tallwheel with the rotorcraft rest-
ing on all wheels: or

(2) The vertical component of
the ground reaction which would
occur at the iailwheel assuming
the mass of the rotoreraft acting
at the center of gravity and exert-
ing a force of lg downward with
the rotoreraft in the maximum
nose-up attitude considered in the
nose-up landing conditions, (See
§7.246 (b) and (c).)

7. By amending the center heading
preceding §7.340 to read as Iollows:
“Hulls and Floats''.

8. By adding new §7.342 to read as
follows:

§£7.342 Boat hulls,

The hull and auxiliary floats of sea
or amphibian type rotorcraft shall be
divided into watertight compartments
so that, with any single compartment
Hooded, the buoyancy of the hull and
auxuiary floats (and wheel tires, if used)
will provide & sufficient margin of posi-
tive stability to minimize capsizing,

9. By amending § 7.35%(g) to read as
follows:

8§ 7.357 Emergency evacuation.
* * * L] L]

(g) Witdth of main aisle. The main
passenger aigle width at any polnt be-
tween seats shall not be less than the
values in the following table.

Minimuym main
senget nisle wid

Prussenger seatily capacily

Lesg thon | 25 inches

23 inches | nnd more

trom floor | from flcor

Incher Inthea

12 18
12 20
Fi 2

10. By amending § 7.385 to read as
follows:

§ 7.385 Flammable fluid fire protection.

Provistons shall be incorporated to
prevent the ignition of Auid which might
be lberated by leskage or fallure of
flammable fluid systems.

£ 7.405 [Deletion] /
11. By deleting § 7:405(e).
§7.412 [Deletion] |

12. By deleting § 7.412.
13. By amending §7.413 to read as
follows:

§ 7.413 Fuel flow demonstration.

{a) The ability of the fuel system to
provide not less than 100 percent of the
fuel flow required by the engines shall
be demonstrated when the rotoreraft is
operated at atiitudes and altitudes rep-
resenting the most adverse conditlons
from the stahdpoint of fuel Yeed.

(b) During the demonstraiion pre-
scribed in paragraph (a) of this section,
the provisions of subparagraphs (1)
through (4) of this paragraph shall
apply:

(1) Fuel shall be delivered to the en- .
gine at a pressure within the limits
specified in the engine type certificate.

(2) The quantity of fuel in the tank
being considered shall not exceed the
sum of the amount established as the
unusabie fuel supply for that tank, as
determined in accordance with the pro-
visions of § 7.416, and the low fuel quan-
tity as defined by § 7.604(f).

(3) Such main pumps shall he used
as are necessary for each operating con-
dition and rotorcraft attitude for which
the demonstration i~ made. For each
main pump 50 used, the demonsiration
shall be repeated, substituting, if re-
gquired, the appropriate emergency pump
for the main pump (see § 7.430(b)).

(4) It a fuel flowmeter is provided,
operation of the meter shall be blocked
during the flow test prescribed in this
section and the fuel shall flow through
the meter or its bypass.

§§ 7.414,7.415 [Deletions]

14, By deleting §§ 7.414 and 7.415.
15. By amending § 7.416 to read as
follows:

§ 7.416 Determination of unusable fuel
supply and fuel system operation on
low fuel.

¢a) The unusable fuel supply shall be *
selected by the applicant. The unusabie
fuel supply for each tank used for take-
off and landing shall be established as
not less than the guantity at which the
first evidence of malfunctioning occurs
under the most adverse conditions from
the standpoint of fuel feed during takeoft
and landing. ‘The unusable fuel supply -
for gll tanks, other than those used for
takeoff and landing, shall be established
as noft less than the quantity at which the
first evidence of malfunctioning occurs
during level flight. A ground test of the
level flight condition shall be acceptable,

(b} If an engine can be supplied with
fuel from more than one tank, the fuel
system shall feed promptly when the fuel
supply becomes low in one tank and
another tank is turned on.

18, By amending § 7.430 to read as fol-
lows:

§7.430 Fuel pumps.

(a) Mair pumps. (1) Any fuel pump
which is reqguired for proper engine oper-
ation or to meet the fuel system require-
ments of this subpart, except for the
provisions of paragraph (b) of this sec-
tion, shall be considered a main pump.

(2) Provision shall be made to permit
the bypass of all positive displacement
fuel pumps except fuel injection pumps
approved as part of the engine.

Nore: The phrase “fuel injectlon pump’”
meahs 8 pump which supplies the proper
flow and pressure conditions for fuel in-
jection when such injection is not accom-
plished in a carburetor.. Fuel injection i a
special form of carburetion: the cherging
of alr or gas with volatile carbon compounds.
It is either an intermittent charging of alr
by discrete metered guantities of fuel such
as oocurs in & Diesel cylinder or it 13 & con-
tinuous charging of air by fuel, thy fuel fow
being proportioned to the alrflow through
the engine. Examples of coptlnuous in-
jection are injections into the supercharger -
section of a reciprocating engine or into the
combustion chambers of a turbine engine., ™



(b) Emergency dpumps. (1) Pumps
shall be provided to permit supplying all
engines with fuel immediately niter the
failure of any one main fuel pump except
fuel injection pumps approved as part of
the engine,

& 7.438 [Deletion]

17. By deleting § 7.438 including the
associated note.

18, By amending § 7447 to read as
follows:

§ 7.447 Oil filters.

If the powerplant installation incor-
porates an oil filter (strainer), the filter
shall be constructed and installed so that
ofl will continue to flow at the hormal
rate through the remainder of the sys-
tem when the flow of oil through the
filter element is completely blocked.

§ 7487 JAmendment)

19, By amending § 7.487(c) by delet-
Ing from the flrst sentence the words
“complylng with § 7.488” and inserting
in lieu thereof “f{o isolate the engine
power section from the engine accessory
section”. '

§ 7.488 [Deletion]

20. By deleting § 7488,

21, By amending § 7.604¢ by amending
paragraphs () and (m) to read ms
follows:

§ 7.604 Powerplant instruments.
" . . = -

() A warning device to indlcate low
fuel In each tank if an enging can be
gupplied with fuel from more than one
tank, The fuel in any tank shall be con-
sidered to be low if a five-minute usable
fuel supply remains when the rotoreraft
ig in the most adverse condition, from the
standpoint of fuel feed from that tank,
whether or not that condition can be
sustained for five minutes.

L] L] L] * L

(m) Oil temperature warning device
1o indicate when the oil temperature ex-
ceeds a safe value in each main rotor
drive gearbox, including those gearboxes
essential to rotor phasing, having an oil
system independent of the engine oil
system.

§ 7.612 [Amendmemt]

22. By amending § 7.612 by deleting
from the first sentence of paragraph
{a) (3 and from the second sentence of
paragraph {(a){4) the word “including”
and inserting in lieu thereof “excluding”.

23. By amending § 7.612(f) to read as
follows:

* »* & * L4

() Duplicate insirument systems. If
duplicate Aight instruments are required
by the operating parts of the Civil Alr
Regulations (see note under §7.610), the
provistons of subparagraphs (1) through
(4) of this paragraph shall apply:

(1) The operating system for flight
instruments used by the first pilot, which
are required to be duplicated at other
flight crew stations, shall be completely
independent of the cperating system pro-
vided for other flight crew stations,

(2) Only the required flight instru-
ments and duplicates of required instru-
ments provided for use of the first pilot
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shall be connected to the operating sys-
tem provided for the first pilot.

(3) When other than required instru-
ments and duplicates are connected to
other than the first pilot's operating sys-
tem, provision shall he made to discon-
nect or isolate in flight such other
instruments.

(4) Two complete static air pressure

operating systems shall be provided for

the required instruments at the first
pilot’s stetion. Means for transferring
an instrument from one system to
another shall be provided, The control
used shall be of a positive positioning
type marked o indicate clearly which
system is being used.

24. By amending § 7.622(b} to read as
follows:

§ 7.622 Generating system.

a*» - = » »

(b} The generating system shall be so
designed that:

(1) The power sourges function prop-
erly when independent and when con-
nected in combination;

(2} The failure or malfunctioning of
any power source cannot create a hazard
or impair the ability of the remaining
sources to supply essential loads;

(3) The system voltage, frequency,
and waveform (as applicable), at the
terminals of all essential load equipment
can be maintalned within the limits for
which the equipment is designed, during
any probable operating condition;

(4) System transients initiated by
switching, fault clearing, or other causes,
do not render essential loads inoperative,
and do not introduce a smoke or fire
hazard.

25, By amending § 7.624(d) to read as
follows:

§ 7.624 Electrical protection.
L * * * L]

(d) If the ability to reset a circuit
breaker or to replace a fuse Is essential
to safety in flight, such circuit breaker
or fuse shall be so located and identifled
that it can be readily reset or replaced
in flight.

26. By adding a new § 7.627 to read as
follows:

§ 7.627 Electrical system tests.

‘When laborafory tests of the electrical
system are conducted, they shall be per-
formed on a mock-up utilizing the same
generating equipment complement as in
the rotoreraft. The equipment shall
simulate the electrical characteristics of
the distribution wiring and connected
logds to the exteni necessary for valid
test results. Laboratory generator drives
shall simulate the actual prime movers
on the rotoreraft with respect to their
reptiion to generator loading, ineluding
Ioading due to faults. When the con-
ditions of flight cannot adequately be
gsimulated in the lahoratory or by ground
tests on the prototype rotoreraff, flight
tests shall be conducted.

§7.634 [Amendment]

297. By amending § 7.634(a) by deleting
the phrase “of paragraphs (b) and (¢)”
and inserting In lieu thereof “of para-
graph (0",

28. By amending Figure 7-2 by de-
leting the phrase “At least 2 candles”
in the intensity column and inserting
in leu thereof “0.05 I".

§ 7.637 [Amendment]

29, By amending §7.637(a) by de-
leting the number “.03” and inserting
in lieu thereof “0.5".

§ 7.642 [Amendment]

30. By amending §7.642(a) by de-
leting the word ‘‘danger” and inserting
in lieu thereof “probability”.

§ 7.655 [Redesignation]

31. By redesignating § 7.653 as § 7.655
and by adding a new § 7.653 to read as
follows:

§7.633 Hydraulic system tests.

‘When laboratory tests of the hydraulie
system are conducted they shall be per-
formed on a8 mock-up utilizing produc-
tion equipment idemtical to that which
is to be installed in the rotorcraft. Hy-
draulic system characteristics shall be
simulated {0 the extent necessary for
valld test results.

NoTe: Hydraulic system characterlstica are
influenced by such factors as the relative
location of hydravlic equipment, line
diameter and line length_

32. By amending § 7.7T14(c) to read as
follows:

§ 7.714 Powerplant limitations.

Ll - L] - L 3

(c) Fuel prade or specification desig-
nation. The minimum fuel grade for
reciprocating engines or the tuel desig-
nation for turbine engines, required for
the operation of the engine within the
Ymnitations prescribed in paragraphs (a)
and (b) of this section.

§7.738 [Amendmen]

33. By amending § 7.738(b) (1) by de-
leting the words “octane number” and
inserting in lieu thereof “grade or desig-
nation”.

34, By amending § 7.738 by adding a
new paragraph (f) to read as follows:

(f) Tail rotor. ‘The tall rotor shall
be marked so that the rotor dise will
be conspicuous under all normat ground
conditions.

Proposed rules—Part 13:

Presently effective § 13.260 requires,
among other things, that thrust re-
versers be subjected to reversal tests and
that after each reversal, the reverser be
operated at full reverse thrust for a
period of one minute. A period of op-
eration this long is unnecessary for re-
versers intended for use only as a
braking means on the ground since the
usual period of reverse thrust in opera-
tlon has been shown to be between 20 -
and 30 seconds. Accordingly, it is pro-
posed to amend the provision by reducing
the reverse thrust test time for such re-
versers from one minute per cycle to 30
seconds per cycle.

Concurrently, the provisions of § 13.260
(b), dealing specifically with reversers
intended for use in fiight, would be
smended to retain the requirement for
a one-minute reversal operation.



In consideration of the foregoing, it 1s
proposed to amend Part 13 of the Civil
Alr Regulations (14 CFR Part 13, as
amended) as follows:

1. By amending § 13,260¢a) by de-
leting from the last sentence the words
“gne minute” and inserting in liey there-
of 30 seconds”.

2. By amending § 13.260(b) to read as
follows:

§ 13.260 Thrust reversers.

* - - = *

(b) If the reverser is intended for use
in fiight, the provisions of paragraph (a)
of this section shall apply, except that,
after each reversal, the reverser shall be
operated at full reverse thrust for a
period of one minute. In addition, such
other tests shall be conducted as are
found necessary to insure safe and re-
ligbie operation of the device in flight.

Proposed rules—Part 14:

Presently. effective § 14.154 covers the
functional testing of propellers. Para-
graph (d) of this section requires 200
complete cycles of operation from the
lowest normal pitsh to the maximum
reverse pitch. This paragraph further
provides that st the end of each cycle
the propeller be operated in reverse
pitch for a period of one minute at the
reverse pitch maximum rotational speed
and power., This testing in one minute
periods is unnecessary because the
propeller is adequately endurance tested
in accordance with the provisions of
§14.153. Accordingly, it is proposed to
dispense with the additional testing by
deleting the last sentence of § 14.154(d).

In consideration of the foregoing, it is
proposed to amend Part 14 of the Civil
Alr Regulations (14 CFR Part 14, as
amended) as follows:

£ 14.154 [Amendment]

By amending § 14.154(A0) by deleting
the last sentence.

Proposed rules—Part 18:

A change to § 18,13 is being proposed
In conjunction with changes to Part 43
to provide a means for maintaining the
currency of documents which show air-
craft operating limitations whenever
repairs or alterations are made which
affect the limitations.

In consideration of the foregoing, it is
proposed to amend Part 18 of the Civil
Alr Regulations (14 CFR Part 18, as
smended) as follows:

) 1. By amending § 18.13 to read as fol-
ows:

§ 18.13 Aircraft operating limitations.

‘When a repair or an nlteration results
in any change in the aircraft operating
limitations or in the data contained in
the approved aircraft flight manual, the
airtrafi shall not be approved for return
{0 service unless such operating limita-
tions or data are appropriately revised
and carried or. displayed in accordance
with the requirements of § 43.10 of Part
43 of this chapter.

§18.13-1 [Deletion]

2. By deleting § 18.13-1,

Proposed rules—Part 43:

Sectlons 43.10 and 43.10-1 require that
aircraft operaiing limitations be avail-
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able in all aircraft, except foreign air-
craft, operated in the Unlted Btates, or
that there be an approved Aircraft Flight
Manual. The current requirements do
not fnsure in all cases that pilots and op«
erators will have information regarding
aircraft weight and center of gravity.
Lack of this information could result
in inadvertent overloading. Therefore,
it is proposed to amend § 43.10 to provide
that such information be available, In
conjunction with this, it 1s proposed to
delete § 43.10-1 since the proposal would
incorporate in § 43.10 the suhstahce of
the provisions of § 43.10-1.

In consideration of the foregoing, it is
proposed to amend Part 43 of the Civil
Air Regulations (i4 CFR Part 43, as
amended) as follows:

1. By amending § 43.10(d} to read as
follows:

§ 43.10 Aircraft requirements,
- . * % .

(d) No aircraft, except foreign air-
craft, shall be operated unless the op~
erating limitations prescribed for the
particular aireraft are set forth in a cur-
rent approved Aircrafi Flight Manual,
on placards, listings, instrument mark-
ings, or in any combination thereof. The
flizht manusl, placards, listings, or mark-
ings shall be legible and accessible to the
pilet at his station, and shall include
limitations on the following items, as
applicable:

(1) Speed (eg., normal operating
speed, flaps extended speed);

(2) Powerplant (e.g., rpm, mahifold
pressure, gas temperature} ;

(3) Alreraft welght, center of gravity,
and welght distribution, including the
composition of the useful load in those
ecombinations and ranges Intended to in-
sure that the weight and center of grav-
ity position will remain within approved
limits (e.gz., combinations and ranges of
erew, oll, fuel, passengers, and baggage) ;

(4) Minimum flight crew;

(6 Types of operation;

(6) Maximum operating altitude;

(7Y Maneuvering flight load factors;

(8) Rotor speed (for rotoreraft) ;

(8) Limiting height-speed envelope
(for rotorcraft) ; and,

(10) Any other limitations prescribed
when the aircrait is certificated.

§ 43.10-1 {Deletion]

2, By deleting § 43.10-1 and footnotes
1and 2 related thereto, '

[F.R. Doc. 61-6287; Filed, June ¥, 1961;
8:45 am.]



