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CIVIL AIR REGULATIONS DRAFT RELEASE NO, 61-12

SUBJECT: 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, and 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 published in the Pederal Register
on June 8, 1961 (26 F.R. 5130)

FEDERAL AVIATION AGENCY

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

[Reg. Docket No. 107; Draft Release No.
61-12}

AIRWORTHINESS

Nofice 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
amend Parts 3, 4b, 5, 6, 7, 13, 14, 18, and
43 of the Civil Air Regulations as here-
inafter set forth.

Interested persons may participate in
the making of the proposed rules hy
submitting such written data, views, or
arguments as they may desire. Com-
munications should be submitted in du-
plicate to the Docket Section of the
Federal Aviation Agency, Room B-316,
1711 New York Avenue NW., Washington
25, D.C. All communications received on
or before August 7, 1961, will 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 hy 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 1960 in the course of reviewing the
airworthiness 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 16,
1960, and seversal subsequent meetings.

The proposals herein pertain to
amendrnents to Parts 3, 4b, 5, 6, 7, 13, 14,
18, and 43 of the Civil Air Regulations
and to the adoption of 8 nmew Special
Civil Air Regulation. The explanatory
masaterial accompanying the proposed
regulations for each part briefly explains
the proposed amendments.

All of the items in the Agenda for the
Airworthiness Conference are not being
proposed as amendments because con-
stderation of all information available;
ie. the proponents’ supporting discus-
sion, the arguments presented at the
Airworthiness Conference, and inde-
pendent study and analysis by the
Bureau, did not show sufficient justifica-
tion for proposing such amendments.

Item 87, of the Ajrworthiness Con-
ference Agenda, dealing with proposed
amendments to Special Civil Air Regu-
lation SR-422B, is being treated sepa-
rately. Changes considered necessary to
SR~4228 will be published shortly as a
separate notice of proposed rule making.

Some of the amendments being pPro-
posed herein were not on the agenda of
the Airworthiness Conference. In most
cases, these Dproposals merely correct
mingr ervors or are of an editorial or
clarifying nature.

These amendments are proposed under
the authority of sections 313(a), 601610
of the Federal Aviation Act of 1958, (72
Btat. 752, 775-780; 49 U.S.C. 1354w),
1421-1430).

Issued in Washington, D.C., on June
2, 1961.
OscAR BamuE,
Dxrector,
Bureau of Flight Standards.
ArRIL 25, 1961.

Proposed rules—Part 3:

Several changes are being proposed to
to the performance requirements. Sec-
tion 3.82 provides for the flight test de-
termination of the stalling speeds, Vi,
and V,,, except that when Vs, is not ob-
tainable it may be caleulated. Since the
purpose of this section is to determine
the stall speeds by flight tests, it is being
proposed that V., be determined in the
sSame manner as V,,, i.e., as a stall or as
& 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 information is negessary
for the commercial operation of these
airplanes and is useful to general op-
eration, Therefore, a change to §3.85
is proposed to require that this informa-
tion be obtained during type certification
of the ajrplane.
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Part 3 requires that spin tests be con-
ducted on airplanes of 4,000 pounds or
less, including multiengined airplanes.
On the besis that spin prevention will
contribute more toward reducing stall-
spin sc¢cidents than spin recovery, it is
proposed that the engine-inoperative
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(3) be deleted, and thus require
one-turn spin tests on all normal 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 spin
tests and a&s such should be applicable
to all single-engine airplanes. Section
3.124(c) does not clearly state the spin
capability required of acrobatic category
airplanes. It is therefore proposed to
amend § 3.124(¢) to clarify that acro-
batic airplanes must be capable of six-
turn Sspins.  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 te the design
cruising speed. Further study is being
given 10 proposals on rational methods
for determining design and operating
limitation speed margins.,

Two clarifying changes are also pro-
posed for §3.184. One indicates 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 con-
servative value of the computeqd stalling
speed be used in establishing the design
maneuvering speed Vo.

To cover the effects of altitude on gust
loads, it is proposed to amend § 3.187
by replacing the present nominal gust
velocities and alleviating factor based on
wing loading by the more rationsl mass
parameter alleviating factor and de-
rived gust velocities which reduce at
altitudes above 20000 feet, altitude. This
proposal is consistent with the treatment
of the subject in curreht Part 4b,
Amendments to §§3.188, 3.190, 3.217,
3217-1, 3220, and figure 3-1 are pro-
posged to make them consistent with the
proposed changes to § 3.187.

The maneuverability characteristics of
the small high speed turbojet sirplane
now in operation are such that pilots
tend to impose higher maneuvering
loads than on slower piston engine afr-
planes, It is therefore proposed that
§3.186 be amended to require a limit
positive maneuver load factor of 4.4 for
normsel category 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 airplanes, it may be possible to
develop a more rationgl] criterion for the
maneuver load factor.

It is proposed that the asterisk on
point G and the corresponding note be
deleted from figure 3-1. The note is in-
correct because § 3.194 specifies a re-
versed airflow condition with pesk load
at the wing trailing edge and this is not
a proper substitute for point G which is
intended to cover maximum down loads
on the front spar.

Several changes are proposed {0 cover
the engine torgue, gyroscopic, and un-
symmetrical engine failure loads for
turbine engine installations. In § 3.195
(b), it is proposed to require a factor of
1.25 on the mean torgue to allow for tur-
bine engine accelergtion or power
surges ih maneuvering conditions. For
turbopropeller airplanes, a new condi-
tion is proposed under § 3.195(a8) to re-
quire an additional factor of 1.6 on the
torque applied in level fiight, {o allow
for increases in torque which can oc-
cur momentarily due to malfunctions
such as a sudden increase in propeller
blade angle.

Since the high rotational speed and
ansular momentum of turbine rotors
can produce significant gyroscopic
loads in pitching or yawing maneuvers,
a new § 3.198 is proposed to cover these
conditions. As an salternative to 8 ra-
tional determination of pitch and yaw
velocities, acceptable 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 fallure of one engine on multi-
engine airplanes having reciprocating
engines. However, studies show that a
windmilling turbopropeller installation
can produce up to 4 times the drag of a
windmilling reciprocating engine. A new
§ 3.199 is therefore proposed, requiring
multi-turbopropeller airplanes to be de-
stgned for the loads resulting from fail-
ure of one engine 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 is separated into compartments by
bulkheads or fioors, the primary struc-
ture shall be designed for the effects of
sudden release of pressure in any com-
partment having external doors or win-
dows. Difficulties have arisen in apply-
ing these reguirements 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
mgeintained, 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 airplanes has
raised the question 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 designs using new
materials and methods of construction,
changes are propased 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 & 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, etc.

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 radiographie 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 pewer is used. This provision
is unnecessary in the case of amphibious
airplanes, since service experience has
shown that such airplanes can be landed
safely, on tand or water, with the land-
ing gear retracted. Therefore, it is pro-
posed to amend this gection so that it is
no longer applicable to amphibian alr.
planes. It is alsp proposed to amend
§ 3.359 which currently provides that the
aural warning device function con-
tinuously after the throttle is closed until
the landing gear is down and locked. To
remove the ambiguity which arises in the
case of multiengine airplanes, it is pro-
posed to have this section specify that
the warning occur and continue after one
or more throttles are closed. In this con-
nection, it is proposed to delete material
now contained in §§ 3.359-1, 3.355-2, and
3.359-3 and incorporate the acceptable
means of compliance set forth therein in
a note,

The increasing use of tinted wind-
shields to reduce sun glare has raised
questions as to the possible adverse ef-
fects on pilot vislon 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
pllot’s back have a luminous transmit-
tance value of not less than 70 percent,

Sections 3.390(c) and 3.715 presently
require an additional factor of safety of
1.33 on the loads for seat and safety belt
attachments, and § 3,306 requires a fac-
tor of 1.15 for structural fittings (attach-
ments). It is proposed to clarify
8§ 3.390(¢) 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, {f castings
are used, the casting factor specified in
§ 3.304 would still apply, since this factor
is intended for another purpose.

Section 3.432 restricts the routing of
pressure cross feed fuel lines unless
means are provided to permit flight per-
sonnel to shut off the supply of fuel to
thege lines, or unless any joints, fittings,
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
cooling provisions be capable of main-
taining component and fiuid tempera-
tures at or below the maximum estab-
lished limits under critical conditions of
ground and flight operation. Since mod-
ern airplanes have minimum as well as
maximum limits, it is proposed to amend
§ 3.581 to require that cooling provisions
be capable of mainfaining temperatures
within limits. For the same reason it
is proposed to delete the word “maxi-
mum” from § 3.582. Sections 3.586 and
3.587 estabtish 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
§ 3.588 is gilent in this respect. Section
3.85, however, provides that the cowl flap
setting, which is part of the airplane
configuration, he that employed in the
cooling test. To avoid ambiguity 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 §§3.681
through 3.693. These changes are pro-
posed in recoghnition of the substantial
growth in capaeity, complexity, and sig-
nificance to safety, of electrical systems
on aircraft. In particular, & new sec-
tion, § 3.682 dealing with electric power
sources is proposed as well as revisions
to §§ 3.688, 2.690, 3.691, and 3.693 con-
cerned with master switch arrangement,
protective devices, and electric cables
respectively. In conjunction with these
changes it is proposed to delete §§ 3.681
(b), 3.681-1, 3.681-2, 3.682_1, 3.688-1,
3.688-2, 3.690-1, 3.600-2, and 3.693-1, be-
cause the material contained in these
sections is being proposed for inelusion,
or already is included, in other sections.

Two changes are proposed to the light-
ing requirements. Figure 3-18 now spec-
ifies that position light intensity for
angles 40° to 90° above or below the
horizontal be at least 2 candles. Because
this results in an irrationsal discontinuity
when related to the other data in figure
3-18, it is proposed to amend figure 3-16
to require an intensity of .05 I for these
angles.

The eurrent anticollision light require-
ments in § 3.705 permit 0.03 steradians
blockage in the rearward direction. In
view of recent qualitative studies it has
been determined that such a limitation

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

The airspeed placards now required by
Part 3 do not include operational speed
information considered essential to the
safe operation of the airplane. These
speeds include the demonstrated cross-
wind velocity, recommended climb
speed, best angle of climb speed,
engine-inoperative climb speed, and
approach speed. However, supple-
mentary information regarding the
airplane configsuration, power, etc.,
is necessary to 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 on g cockpit placard,
The detailed supplementary informa-
tion should be included in a separsie
source provided it is readily available to
the pilot, The Airplane Flight Manual
procedures section is considered satis-
factory for this purpose. ‘Therefore, it is
propesed that § 3.771 be amended to re-
quire that the demonstrated crosswind
velocity be shown on & cockpit placard
for all airplanes while the ¢limb and ap-
preach 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 installed equip-
ment but there are no provisions to in-
forin the pilot of these limitations.
Therefore, new §§ 3.772 and 3.778(h) are
proposed to provide that the girplane
crew be informed of the operation
limitations established for the airplane;
e.g., VFR day, IFR night, operation in
icing conditions, etc,

Miscellaneous changes of an editorigl
or clarifying nature are proposed for
§8 3.1, 3.82, 3.86, 3.216-5, 3.216-6, 3.301,
3.301-1, 3.301-2, 3.573, 3.582, 3.714, 3.744,
3.7145, 3.746, 3.747, 3.767, 3.779, 3.780,
3.780-1 and figure 3-12(b).

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

1. By amending § 3.1¢f) by deleting
from the title the word “Power” and in-
serting in lieu thereof “Powerplant”, and
by adding a new subparagraph (9} to
read as follows:

£ 3.1 Definitions.
L] * > * *
(f)- Powerplant instellation, * * *
(9) Gas temperaiure. Gas tempera-
ture for turbine engines is the tempera-

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) * * *

Note: The term “type certificate” as used
In this paragraph does not lnclude & “pro=-
visional'' type certificate.



3. By smending §382 by deleting
from the introductory sentence of para-
graph (a) the words "true indicated™ 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.
L] » . L] -

tb» V. denotes the calibrated stalling
speed, if obtainable, or the minimum
steady flisht speed at which the air-
plane is controllable, in miles per hour,
with:

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

§3.85a Climb r

equirements: airplanes
of 6,000 Ibs. or less.

- L] * . »

(b)Y Climb with  inoperatite
g.!'ne‘ L IS

(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
with the e¢ritical engine inoperative and
with:

(i) Remaining engines operating at
‘not more than maximum continuous
power,

(i1) Inoperative propeller in the min-
imum drag position.

(i} Landing gear refracted,

(iv) Wing fiaps in the most favorable
position,

(v) Cowl flaps in the position used in
coogléng tests specified in §§ 3.581 through
3.596.

§3.86 [Amendment]

5. By amending §3.86(a)(1) by de-
leting the words “‘true indicated” and
inserting in lieu thereof “calibrated™.

6. By amending §3.123 to read as
follows:

en-

§ 3.123 One-engine-inoperative stalls.

(a) Multiengine airplanes shall have
stall characteristics which preclude un-
intentional spin entry. ‘These char-
acteristics shall be demonstrated by per-
forming the maneuvers prescribed in
paragraph (b} of this section at the low-
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 remaining engine(s) operating
at full throttle, except that the power
need not be greater than maximum con-
tinuous power.

(b) After a steady curvilinear flicht
condition has been established, and
while maintaining a 15-degree baznk
towards in one case, and away in the
other case, 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.

(1) 1t shall be possible to produce and
to correct roll by unreversed use of the
lateral control until the airplane stalls.

(2) It shall be possible 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 airplane exceed-
ing a 60-degree bank angle. The loss of
altitude, as measured from the altitfude
at which the airplane starts to pitch
unconirollably 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 airplanes 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.

§ 3.12¢ [Amendment]

7. By amending § 3.124(a) by deleting
the first sentence and inseriing in leun
thereof “All single-engine airplanes
shall recover from s one-turn spin in not
more than one additional turn. The
controls shall be applied in the manner
normally 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 con-
dition, it shall be acceptable to retract
the flaps during recovery.”

8. By amending § 3.124(¢) by insert-
ing in the introductory sentence hetween
the words "spinning” and ‘“‘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
& spin not exceeding six turns with fiaps
retracted and one turn with flaps ex-~
tended ;" and by amending subparagraph
(27 to read:

8§ 3.124 Spinning.
L) L] - L] >

¢y Category A. * * *

(2) For both the flaps retracted and
fiaps extended conditions, the respec-
tively applicable limiting airspeed and
positive limit maneuvering load factor
shzll not be exceeded. For the flaps ex-
tended condition, it shall be acceptable
to retract the fiaps during recovery, pro-
vided a plzeard is installed prohibiting
intentional spins with flaps extended.

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

10. By amending Pigure 3-1 referred
to in §3.183 by deleting the number
“30K"” where it appears in two places
and inserting in lien thereof “50”, by
deleting the number “15K" where it ap-
pears in two places and inserting in lieu
thereof 25", by deleting the asterisk
where 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 “shatll he
equivalent air speeds (EAS) and”; by
adding to each of the parenthetical ex~
pressions after the word “speed” the ab-
breviation “, m.ph.”; by adding at the
end of the first sentence “or g Mach
number chosen by the applicant for alti-
tudes where Vq is imited by Mach num-
ber; and by adding at the end of the
second sentence the elause *: and fur-
ther provided, that Vu need not exceed
a value corresponding with Mach num-
ber 0.4 or any higher Mach number
chosen by the applicant”; and by insert-
ing in the definition of Vs between the
words “on” and "the" the words *“a con-
servative value of".

% 3.186 [Amendment]

12. By amending § 3.186¢a) by insert-
ing between the word “that" and the
letter “n” the words “for airplanes of
this category having a design dive speed
Va not exceeding Msach number 04,”;
and by adding following the number
“2.5" the words *; for airplanes of this
category having a design dive speed Va
exceeding Mach number 0.4, # 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 to en-
counter, while in level flight, symmetrical
vertical gusts as preseribed in para-
graphs (a) and (b} of this section. The
prescribed 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 Va.

(2) Positive (up) and negative (down)
gusts of 50 fps at altitude between sea
level and 20,000 feet, with a linear reduc-
tion from 50 fps at 20,000 feet to 25 fps
at 50,000 feet, at all speeds up to Ve.

(b) Positive and negative gusts of 25
Ins at altitudes between sea level ang
20,000 feet with a linear reduction from
25 {ps at 20,000 feet to 12.5 Ips st 50,000
feet, at Va.

14. By amending § 3.188 to read as
follows:

§3.188 Gust load factors.

In applying the requirements pre-
scribed in § 3.187, the gust load factors
shall he computed by the following
formula:

_ K,Uan. ;
=1t (wis)
where:
_038py _ .
He= v gust alleviation factor;
2(W/S) _ .
o= =airplane mass ratlo;

p=alr density (slugs/cu. ft.};

L'=mean geometric chord (ft.);

m=slope of UIft curve (Cr per radian);

g=acceleration due to gravity (ft./
BEC.%);

Uac=derived gust velocity (fns) specified

in § 3.187;

¥V =airplane speed (knots);

W /S = wing loading (psf).



§3.190 [Amendment]

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

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

§ 3.195 Engine torquc elfects.
* * Ll = *
(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
bhe considered to act simultaneously with
1g level flight loads.

17. By amending § 3.185(b} by adding
at the end thereof a new sentence io
read as follows: “For turbine engines,
the limit torque 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.
Ed * * * *

(d) Where a pressurized cabin is
separated into two or more compart-
ments by partitions, bulkheads, or floors,
the structure supporting the preseribed
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 largest external
door, window, or windshield panel in
such compartment. It shall be accept-
able to take into account pressure relief
provided by intercompartment venting.
It can be assumed that parts of the air-
plane, other than the structure specified
in this paragraph, may be damaged, in
which case reasonable design precautions
shall be taken to minimize the proba-
bility of serious injury fo occupants of
the ailrplane while in their seats.

Note: The afarementloned precautions
might include, for example, desigiing In-
ternal doors so that they will remalin attached
to supporting structure even though forced
open by differential pressure.

19, By adding a new § 3.198 {o read as
follows:

§ 3.198 Turbine engine gyroscopic leads.

For turbine engine installations, en-
gine mounts and supporting structure

-5 -

shall be designed for the loads resulting
from the conditions prescribed in either
paragraph (8) or paragraph (b) of this
section, taking into account gyroscopic
effects with the engines operating at
maximum cantinuous r.pin.:

(a) Themaneuvers preseribed 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 pitch velocity of 1.0 radians per
second,

(3 A normalload factor of 2.5,

(4) Maximum continuous thrust.

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

§ 3,199 Unsymmelrical loads due to en-
gine failure on multiengine turbine-
propeller airplanes.

Multiengine turbine-propeller air-
planes shall he designed for the unsym-
metrical loads resulting from the failure
of the critical engine. The conditions
prescribed in paragraphs (a) through
(d) of this section shall apply inh com-
bination with a single malfunction of the
propeller drag limiting system, if the
airplane is provided with such a system,
taking into account the probable pilot
corrective action on the fiight controls,

(a) Engine power failure due to fuel
flow interruption or turbine blade burn
off, whichever is critical, at all speeds
between Vme and V4. 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 ocecurring as a
result of the prescribed engine failures
shall be substantiated by test or other
data applicable to the particular engine-
propeller combination.

(d) The timing and magnitude of the
prohable pilot ¢orrective action shall be
conservatively estimated, considering the
characteristics of the particular engine-
propeller-girplane combination.

Note: It may be assumed that pilot cor-
rective action will be initiated at the time
meximum yaw veloclty is attained, but not
earller than two seconds after the englne
failure, The magnitude of the correctlve
action may he based on the control forces
specified in § 3.212, except that lower forces
may be assimed where it ts shown by analy-
sis or test that such forces will be sufficlent
to control the yaw and roll resulting from
the prescribed englne fallure conditions,

§ 3.216-5 [Amendment]

21. By amending § 3,.216-5 by delefing
from paragraph (a) the phrase “in
§3.216 (a}), (b), and (¢)” and inserting
in lieu thereof “in § 3.216(c)"; and by

deleting from paragraph (b) the phrase
“m §3.216(e)" and inserting in lieu
thereof “'in § 3.216".
£3.216-6 [Amendment]
22, By amending § 3.216-6 by deleting
the equation
_n(W/8)_ (W/8)
T Oy, 15
and inserting in lien thereof
go= n (W/S) _n(W/§)

=G, 15

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.

* * » Ll *

(b) Positive and negative gusts having
the velocity preseribed in §3.187(N:

(1) At speed Vy, corresponding with
the conditions specified in § 3.180(a) (2),
with flaps extended.

(2) At speed Vi, corresponding with
the conditions prescribed in § 3.187(b),
with Haps retracted.

§ 3.217-1 [Amendment]

24, By amending § 3.217-1 by deleting
from the first sentence the number “30"
and inserting in lieu 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 lieu thereof “having the
velocity prescribed in § 3.187".

26. By amending § 3.220(b) fo read as
follows:

{b) In lieu of a rational analysis, it
shall be acceptable to compute the gust
loading by the following formula:

K UV,
=__ tg¥de¥m
T
where:
w= average limlt pressure (psf).
_ 08B,
EETT

2w KN\
#9= e gmB \ i
1

p=alr dens: yt(slugs/cu. 1t.) .

;= mean geometric chord of verblcat
surface (ft.).

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

i;— horizontal distance ircm alrplane
c.p. to 11t center of verfical sur-
tace (ft.).

Uj.= derived gust velocity (fps).

V = sirplane speed (knots).

m = siope of lift curve of vertical surface
{Cy per radlan).

W= design welght (lbs.).

Sp= vertical surface area (fi.r).



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

TAIL VHEEL TYPE
SEE MOTE 3

? sk (SEE NOTED
a-L

LEVEL LANDING

o=t

1

HOSE WHEEL TYPE

LEVEL LANDING WITH
INGLINED REACTIONS

g SEE NOTE 3

& %

TAND
SZE HOTER

GROUND LINE

_..l:ar.___b

TAIL DOWHN LANDING

FIG.3-12 (b}
BASIC LANDING CONDITIONS

28. By amending §3.270 to read as
folows:

§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 it
is shown that the structural design from
the fatimie standpoint is at least eqguiva-
lent to a similar design which has had
substantial satisfactory service history.
Such showing sha!l cover all significant
factors affecting fatigue strength, such
as the properties of materials, operating
stress levels, stress concentration faetors,
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:

(i) Typical loading spectrum expected
in service;

(ii} Identification of principal struc-
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 prineipal structural elements and
detail design points identified in sub-
division (ii) of this subparagraph.

Nore: Tests of principal structural ele-
ments usually inciude major Attings, samples
of joints, spas cap strips. skin units, and
other representative sectlons of the flight
struciure.

{2y It shall be acceptable to utilize the

service history of airplanes of similar
structural design, taking due aceount of

TANY kK
n-L

LEVEL LANDING WITH NOSE WHEEL
JUST CLEAR OF GROUKD

SEE §3.2468

TAIL DOWN LANDING

differences in operating conditions and
procedures,

{3) When circumstances reguire sub-
stantiation of the pressure cabin by
fatigue tests, the cabin or representative
portions of it shall be cycle-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 have no significant effect upon
fatigue.

(b)Y Fail-safe strength. It shall be
shown by anslysis 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 a single struc-
tural element. After such fallure, the
structure shall be capable of withstand-
ing 75 percent of the limif design loads.
These loads are considered to be ultimate
and shall 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 lieu
thereof *“Values contained in MO~
HDBE-5, ANC-17, ANC-18, and ANC-23,
Part IT shall be used unless shown to be
inapplicable in a particular case”, and by
amending the note to read as follows:

§ 3.301 Material strength properties and
design values.

- - - L L]

Norte: MTO-HDBE-5, "Strength of Metal
Alrcraft Elements™ ANC-17, “Plastics for
Alreraft”; ANC-18, “Deslgn of Wood Alr-
craft Structures™; snd ANC-23, “Composlte
Constsuction for Flight Vehleles,” are pub-

lished by the Department of Defense and the

Pedernl Aviation Agency and may be ob-
tained from the Superlntendent of Docu-
ments, Government Printing Office, Wash-
ington 25, P.C.

§ 3.301-1 [Amendmeni]

30. By amending §3.301-1(a)
deleting the first sentence and inserting
in liew thereof “With reference to Chap-
ter 3 of MII~HDBE-5, the allowable de-
sign property columns headed “B” repre-
sent design properties which will be
equalled or exceeded by the properties
possessed by approximately 90 percent
of the material”’, and by deleting from
subparagraph (1) the phrase “in ANC-5"
and Inserting in lieun thereof *“in MIL-~
HDBE-5".

31, By amending § 3.301-2 fo read as
follows:

§ 3.301-2 Substitution of seam-welded
- 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:

(a) SAE 4130 welded tubing as per
ipecification MIL-T-6731 may be substi~
Jted for SAFE 4130 seamiess tubing con-
forming to Specification MIT~T-6736,
and vice versa.

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

(¢) SAE 8630 welded tubing conform-
ing to Specification MIL—T-8734 may be
substituted for SAE 8630 seamless tubing
conforming to Specification MITL-T-6732,
and vice versa.

32. By amending §3.304 to read as
follows:

§ 3.304 Casting factors.

(a) For structural castings, the factor
of safety prescribed in § 3.172 shall be
multiplied by the casting factors speci-
fied in subparagraphs (1) and (2) of this
paragraph. The prescribed tests and in-
spections shall be in addition to those
necessary to establish foundry quality
conirol. Castings shall be inspected in
accordance with approved specifications.

(1) Each casting, the failure of which
would precluzde continued safe fligsht and
landing of the airplane or which would
resul{ in serious injury to occupants,
shall have a easting 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 ersting fac-
tor less than 1.50, three sample castings
shall be static tested. The test castings
shall ecomply with the strength require-
ments of § 3.173 at an ultimate load cor-
responding with & casting factor of 1.25
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 flght control systems;
contrel surface hinges and balance weight at-
tachments; seat, berth, safety belt, and fuel
and ol tank supports and attachments;
cabin pressure valves.

by |



(2) For structural castings other than
those specified 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 factor Inspections
2.0 or greater......._. 100 poreent visual.
L¢ss than 2.0 greater | 10¢ percent visual, and magoetic
thano 1.8, particle or penetrant,
1.25 t0 1.50. ... ......_| 100 perccnt visual, magnetic par-

ticle or penetrant, snd radio-
graphie, except that it shati be
acccptable to reduce the per-
centage of castiogs inspected
radiographically when an ap-
proved sampling guality con-
trol procedure is established,

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

§ 3.357 [Amendment]

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

34. By amending § 3.359 by deleting
from the second sentence the phrase
“after the throttle is closed” and insert-
ing in lieu thereof “after one or more
throttles are closed” and hy adding a
note to read as follows:

§ 3.359 Position indicator and warning

device,

] » L L] *

Note: At acceptable method for indicating

to the pilot when the wheels are secured in
the extreme positions 1s by means of lights,
e.g., landplanes may display a green light
when the wheeis are down and locked, & red
light to tndicate an intermediate or unlocked
wheel position, and all lights cut” when the
wheels are up and locked. An acceptable
method for eensing when the wheels are
secured in the extreme positions 15 to locate
the sensing devices sa that they are operated
by the landing gear locking latch. A throttle
stop 1s not considered to be an acceptable
glternative to an aural landing gear warning
device.

§§ 3.359-1,
tions]

35, By deleting §§ 3.350-1, 3.359-2, and
3.3560-3,

36. By awending § 3.383 by adding a
new paragraph (d) to read as follows:

§ 3.383 Windshields, windows,-and can-
opies.
: ] L ] L » L]

(d) The windshield and side windows
forward of the pilot’s back, when he is
seated in normal flight position, shall
have a luminous transmittance value of
not less than 70 percent.

Note: Tinted windshlelds may adversely
affect vision under certain flight conditions,

§ 3.390 [Amendment]

37. By amending § 3.390(¢) 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 § 3.306 need not be applied.”

§ 3.432 [Deletion]
38. By deleting § 3.432.

3.359-2, 3.359-3 [Dele-

- T =

39. By amending §3.573 fo read as
follows:

§3.573 0il filters.

If the powerplant installation incorpo-
rates an oil fllter (strainer), the filter
shall be constructed and installed so that
oil will continue to flow at the nermal
rate through the remainder of the sys-
tem when the flow of oil 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 combpo-
nents and fluids within the established
limits during ground and flight oper-
ation.

§ 3.582 [Amendment]

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

§3.586 [Amendment]

42, By amending § 3.586 by deleting
the last sentence including paragraphs
(a) 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
continucus 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 climb
(see § 3.85(a)} and a eylinder head tem-
perature indicator is provided as speci-
fied in § 3.675. The stabilizing and climb
portions of the test shall be conducted
with cowl flap settings selected by the
applicant (see §§ 3.85 and 3.85a).”

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

§ 3.587 Cooling test procedure for mmlii-
engine airplanes

(a) Alrplanes which meet the mini-
mum one-engine-inoperative climb per-
formance specified in § 3.85(b). The
engine cooling test for these airpl&hes
shall be conducted with the sirplane in
the configuration specified in § 3.85(b),
except that the operating engines shall
be operated at maximum continuous
power or at full throttle 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). Tembpera-
tures of the operating engines shall be
stabilized in flight with the engines op-
erating at not less than 75 percent of the
maximum continuous power rating.
After stabilizing temperatures in fiight,
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 below the altitude
at which the single-engine-inoperative
rate of climb is 0.02 ¥, 2, whichever is the
lower altitude, and shall be continued
until at least 5 minutes after the highest
temperature has been recorded. 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) ecan be shown, except that,
if the speed used exceeds the speed for
best rate of climb with onc engine inop-
erative, a cylinder head temperature
indicator shall be provided as specifled
in § 3.675.

§ 3.681 [Amendment]
44. By deleting § 3.681(b).

§ 3.681-1, 3.681-2 [Deletions]

45. By deleting §§ 3.681-1 and 3.681-2
and related footnotes.

46, By amending § 3.682 and the cen-
fer heading preceding § 3.682 to read as
follows:

ELECTRIC POWER SOURCES
§ 3.682 Electric power sources,

(a) Electric power sources, their trans-
mission cables, and their assoclated con-
trol and protective devices, shall have
sufficient capacity to furnish the re-
quired power at the proper voltage to all
load circuits essential to the safe oper-
ation of the airplane,

(b)) Compliance with paragraph (&)
of this section shall be shown by means of
an clcctrical load analysis, or by electri-
cal measurements, which take into ac-
count all electrical loads applied to the
electrical system, in probable combina-
tions and for probable durations.

(¢) At least one generator shall be in-
stalled if the electrical system supplies
power to load circults essential to the
safe operation of the airplane.

(d) Elecirie power sources shall fune-
tion properly when connected in com-
bination or independently. The failure
or malfunction of any electric power
source shall not imnair the ability of
any remaining source to supply Ioad
circuits essential to the safe operation
of the airplane.

(e) Electric power source ¢controls shall
be such as t0 permit independent opera-
tion of each source.

§ 3.682-1 [Deletion}

47. By deleting § 3.682-1.

48, By deleting the center heading
“Geenerators” 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
cireuits. The point of disconnection
shall he adjacent to the power sources.

§8 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 cireuit,
which is essential to safety in fight,
shall be protected by a single protective
device. All reseitable type circuit pro-
tective devices shall be designed so that
& manual operation is required to restore
service after tripping and so that, when
an overload or circuit fault exists, they
will open the circuit irrespective of the
position of the operating control.




NoTte: The aforementioned resettable type
clrcuit protective devices are known com-
merclally es “‘trip-free”; te., the tripping
mechanism cannot be overridden by the
operzting control. Such circult protective
devices can be reset oo an overicad o ciyowid
fault. but will trip subsequentiy in acccrd-
ance with their current.iime tr:p character-
istic.”

&8 3.690-1, 3.690-2 [Deletions]

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

53. By amending §3691 to read as
follows:

& 3.691 Protective devices installation.

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 identified that it
can be readily reset or replaced in flight.

54. By amending § 3.693 to read as
follows:

§ 3.693 Electric cables

Electric connecting cables shall be of
adequate capacity. Cables which would
overheat in the event of circuit overload
or fault shall be lame-resistant and shall
not emit dangerous quantities of toxic
fumes.

§ 3.693-1 [Deletion]

55. By deleting § 3.693-1 and related
footnote.

§3.702 [Awmendment]

56. By amending Figures 3-16 referred
to in § 3.702 by deleting the phrase At
least 2 candles” in the intensity column
and inserting in lieu thereof “0.05 I.”
§3.705 [Amendment]

57. By amending § 3.705(a) by delet-
ing the pumber ".03" and inserting in
lieu thereof ““0.53”, and by deleting the
phrase “within a solid angle equal to
0.15 steradians centered about the longl-
tudinal axis in the rearward direction.”
§3.71%4 {Amendment]

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

§3.715 {[Amendment]

$9. By amending § 3.715 by adding at
the end thereof & new sentence to read
as follows: ‘“Where the multiplsing 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:

§ 3.741 Powerplant limitations

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

{a8) Takeof operalion. (1) hAaximum
rotational speed «rpm);

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

13) Maximum permissible gas tem-
perature;

(4} The time limit for use of the
power or thrust which corresponds with
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the values established in subparagraphs
71} 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 Marimum confinuous operation,
1) Maximum rotational speed (rpm);

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

t3) Maximum permissible gas tem-
perature;

(4} Maximum permissible cylinder
head, oil, and liquid coolant tempera-
tures.

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

§§ 3.715. 3.746, 3.747 [Deletions]

61. By deleting §§3.745, 3.746, and
3.747.

§3.7967 [Amendmem]

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.

(2) Al airplanes. An airspeed plac-
ard shall be provided, in c¢lear 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);
13) Minimum control speed (Vme)

(see § 3.111»;

4) The demonstrated crosswind (see
§ 3.145).

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

) Recommended climb speed:

) Best angle-of-climb speed;
{3) Engine-inoperative-climb speed;
4) Approach speed(s).

64. By adding a 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 meteorological conditions
to which the operation of the airplane is
limited by the equipment installed. (See
§53.730 and 3.778h) )

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

§ 3.778 Operating limitations.
L * - - -

(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 2.772) All installed equipment
affecting the operations limitations of
the airplane shall be listed and identi-
fied as to operational function,

§3.779 [Amendment]

66. By amending § 3.779 by adding at
the end thereof a new sentence t{o read
as follows: “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.
L] L ] - L] L]

(¢) The calculated approximafe effect
of wvariations in paragraph (@) 3,
(4), and (5) of this section with altitudes
from sea level to 8,000 feet and with
temperatures at these altitudes from
minus 60° F. below standard to plus
40° F. above standard shall be included.

§ 3.780-1 [Deletion]

68. By deleting § 3.780-1.

Proposed rules—Part 4b:

Several revisions to the flight require-
ments are proposed. A change is pro-
posed to § 4b.112 which deals with stall-
ing speeds to preseribe 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 supplemeni existing controlla-
hility requirements, it is proposed fo
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, a
change is proposed to § 4b.131 to define
the maximum control force required to
demonstrate longitudinal controilability,

A number of changes are proposed
to the stability requirements. Because
static longitudinal stabilily 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 reguirements of § 4b.150 through
§ 4b.185. If the elevator control forces
are 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 a downward displacement of
the elevator trailing edse js necessary
to obtain and maintain speeds above the
specified trim speed. It is also pro-
posed to revise §4b.151(¢) which now
requires any speed change to be per-
ceptible to the pilot by a change in stick
force. Because of difficulties in -ascer-
taining a “perceptible” change in stick
force, it is proposed to define the mini-
mum stick force versus speed gradient
as not less than one pound per six knots,
Present § 4b.155 provides that the air-
plane be stable over the entire gperating
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 propesed fo amend
§ 4b.155 to permit retrimming at Va in
the cruise stability tests,

In conjunction with these proposed
changes, it is also proposed to delete



§§ 4b,150-1 and 4b.151-1, together with
the discussion of policies relating thereto,
as well a8 §§ 4b.152-1, 4b.153-1, 4b.154-1,
and 4b,155-1 becauze this material does
not reflect the changes proposed for the
corresponding sections of the regulations
and the infermation 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
cabing, unsymmetrical loads due to en-
gine failure, ground handling conditions,
landing gear fatigue evaluation, and
casting factors.

The present requirements on design
flap speed Vr in §4b.210(H) (1) wetre
based on the concept of a single speed at
which the pilot could place the flaps in
any position from fully retracted to fully
extended without reducing or inereas-
ing speed and without exceeding limit
loads or without approaching a stalling
condition. For this reason the require-
ments specify that Vr shall not be less
than the greater of 14 Vs, (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
and flap positions for various stages of
flight; e.g., initial approach, final ap-
proach, landing, and takeoff. The te-
quirements have been amended to Dermit
supplementary values of the flaps ex-
tended operating limit speed (§ 4b.714
{c)), and to cover en route flap condi-
tions (§ 4b.212¢(b)}. Nevertheless, the
single flap design speed concept has heen
retained in §§ 4h.210¢h), 4b.2120a),
4b.221(a), and 4b.714(a),

Recent improvements in high lift flap
design have raised the gquestion of
whether it is any longer necessary for
the design speed for flaps in the landing
position to be based on the stalling speed
with flaps retracted. In view of the eur-
rent operating practice of progressively
reducing airspeed as flaps are extended
during approach and landing, and of re-
tracting flaps as airspeed increases dur-
ing takeoff or halked landing, it appears
more rational to base 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(h) (1) to per-
mit the selection of a flap design speed
for each flap position established for the
various stages of fight, with minitmum
values of 1.8 Vs for flaps in approach and
landing positions, and 1.6 Vs for flaps in
the {akeoff position. Where an auto-
matic flap positioning or load limiting
device is employed, it would be permis-
sible to uge the speeds and flap positions
programmed by the device. To insure
that flap load limiting devices will not
cause unwanted flap retraction or the
inahility to extend flaps when desired, it
is proposed to amend § 4b.323(¢) 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
§§ 2b.1(d) (10), 4b.212 (8>, (), and (¢),
4h.221, and 4b.714 to make these require-
ments consistent with the proposed
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method for establishing flap design
speeds.

The present strength reguirements for
pressurized cabins state that, where the
cabin is separated into compartments by
hulkheads or floors, 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 carrving 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.

Section 4b.216(d) presently contains
a general requirement that the airplane
be designed for the unsymmetrical loads
resulting from failure of one engine; eg.,
vaw loads due to windmilling drag of a
turbopropeller engine. On the basis of
experience gained in design evaluation,
testing, and operation of turbopropeller
airplanes, it is proposed to 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 of 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 condition (which may be
based on the maximum obtainable brake
torque), and the drag load specified for
one main gear in the nose wheel yawing
condition (which is based solely on a
friction coefficient of 0.8). Proposed
changes to §4b.235 would apply the
vawing loads resuiting from the 0.8
coefficient to the nose gear and support-
ing strycture only. A drag load corres-
ponding with the basic braked roll
condition would be applied to one main
gear as an overall airplane design
condition.

The fatigue evaluation requirements
of §4b.270 at present apply only to
structure supporfing Aflight loads. A
number of cases of landing gear fatigue
cracking or failure have been reported.
Although these failures have not resulted
in fatal accidents, the possibility of fire
after landing gear failure is a potential
hazard. It is, therefore, proposed to in-
sert a 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 eatastrophie
fatigue failure. Alternatively, it may
be shown that catastrophic failure of the
landing gear is not probable after fatigue
failure or after obvious partial failure
of a single structural element.

The present requirements on factors
of safety and inspections for structural
castings (§ 4b.307(a)) specify a special
factor of 2.0 for visual inspection only,
a factor of 1.25 for radiographic in-
spection only, and a factor of 1.25 when

radiographic inspection and strength
tests of 3 sample castings are employed.
Proposed changes to § 45.307(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 gear position indicators and
watning devices is proposed to insure
warning in the event a landing is made
with one or more throttles 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 a bursting tire, a change is
proposed which would require protection
of such equinment.

Current regulations (§ 4b.352) do not,
specifically require fail safe (laminated
or dual pane) windshields and windows
on pressurized cabin airplanes; however,
existing turbine transport airplanes in-
corporafe this feature, which has pre-
vented cornplete loss of cabin pressuriza-
tion in a considerable number of partial
windshield failure incidents. It is,
therefore, proposed to amend § 4b.352(d)
to 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
acceptable to establish operating Iimita-
tions requiring & reduction in pressure
differential after failure occurs, provided
a cabin pressure altitude of not more
than 15,000 feet is maintained.

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

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

Studies have indicated that the 20~
inch upper aisle width currently speecified
in § 4b.362¢h) may be reduced for rela-
tively smaller transport airplanes with~
out sighificantly aflecting safe emergency
evacuation, A recduction to 18 inches
appears justifiable; and it is proposed to
reduce the upper aisle width to 18 inches
for airplanes having a passenger seating
capacity of 10 or less. However, the
advisability of reduecing 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 shall be taken to safeguard
against the ignition of such fluids or
vapors due to the operastion of other
equipment. However, a further provi-
sion of this section obviates this require-
ment, if means are provided to control
the fire. It is proposed to delete this
second option inasmuch ag 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
also proposed to delete § 4b.412 dealing
with pressure cross-feed fuel lines be-
cause the provisions of § 40.385 as pro-
posed herein cover the installation of
flammable fAuid-carrving systems. in-
cluding pressure cross-feed lines.

Presently effective §§4b.413 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 flicht
tests are conducted to show compliance
with the fuel fow requirements of
§4b413/b). It is proposed. therefore. to
delete from § 4b.413 the option that the
demonstration may be conducted by a
ground test. It ls proposed. however. to
retzin the presently effective provision
that it be acceptable to demonstrate
compliance with the requirement for
selection 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 reguired flow rates on
horsepower output. Since the changes
proposed for § 4b.413 would eliminate the
horsepower basis for establishing flow
rate, it is proposed to delete § 4b.415.

Because of the change proposed for
§ 4b.416, material contained in other
sections is no longer necessary. There-
fore, it is proposed to delete §§ 4b 416-1,
4b.416-2, 4b.418(a), 4b.418-1, and 4b.-
426-1. The deletion of §4b.4201d) is
also proposed to eliminate s conflict with
the definition of unusable fuel supply
inj§2b416.

In addition to the matter of unusable
fuel supply, another question has arisen
relasting to the flow requirements of
§4b.413. Section 4b413.a) presently
requires that the available fuel flow shall
be not less than 125 percent of that
necded to develonp maximum engine
horsepower or thrust. The 25 percent
margin is not reguired to insure ade-
quate fuel flow. Furthermore, a margin
is unnecessary to offset system deterio-
ration because such deterioration is pre-
cluded by proper maintenance, inspec-
tion, and overhaul. Accordingly, it is
proposed to delete § 4b.413.a).

It is proposed to revise § 4b.£38 dealing
with fuel system drains by deleting re-
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dundant and confradictory
ments.

Presently effective §§ 4b.45¢ through
4b.455 deal with the powerplant cooling
capability 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
$% 49,450 through 45,452 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 c¢larifica-
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 §§ 4b.440(e),
4b.454-1, 4b 465, and 4b.465-1 inasmuch
as the matter of oil cooling and car-
buretor air cooling is covered in the
changes proposed to §§ 4b450 through
40 453.

Section 4b 488 requires a fireproof
diaphreem to isolate the engine power
section and all portions of the exhaust
system from the engine accessory com-
pariment. unless eguivaleit 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 for 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 heen per-
fected and because the thrust output
information which is desired can be
otherwise obtained, it is proposed 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 respect to the other
engines,

It is propesed to amend § 4b.622(b) by
adding {wo 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-
I¥ 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
broposed to amend § 4b.624(d). It is
also proposed to amend § 4b.627 by de-
leting the currently effective rule and
adding severzl provisions to insure the
validity of electrical system tests under
simulated conditions in the laboratory.
Deietion of the wording in the present
section is proposed because: (1) Other
sections require such tesis as are neces-
sary to show compliance with all air-
worthiness requirertents, including those
dealing with the electrical system; and

require-

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

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 fatlure of a high energy
rotor. It is proposed to delete these two
sections because their substance is
covered by the provisions of § 4b.606
which is concerned with the reliability
of all equipment, systems. and installa-
tions, A new § 4b.656 is proposed to in-
sure valid hydraulic system laboratory
tests.

A change is being proposed to fizure
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 limits 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 scme-
what indefinite significance of the pres-
ent normal operating limit speed, and
the increasing preoccupation of pilots
with ajr traffic and other duties which
distract them from continuous monitor-
ing of airspeed 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
(§§ 4h.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 Manusl (§ 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 a rational
method (based on a 7.5 degree dive ma-
neuver), as well as alternative arbitrary
factors, for ealculating 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 propossl includes a minimum speed
margin of 0.05 Mach number beyond the
operating limit speed. This is 0.04 M
beyond the proposed aural warning
speed, and is believed to be consistent
with the minimum margin on existing
airplanes.

A new § 4b.191, high-speed character-
istics, is proposed to cover in general
terms the flight tests for speed increase
and recovery characteristics, and to es-
tablish & maximum speed Vre for certain
stebility characteristics. The speed mar-
gin between design speeds Ve and Vo
in § 45.210 would be replaced by a cross
reference to § 4b.711.



To minimize overspeeding due to pilot
preoccupation, it is proposed to require,
under § 4b.603 (k), a bell seund 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 to make a major por-
tion of the speed margin available for
pilot reaction and recovery maneuvers,
it is proposed to reguire 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 would require
corresponding changes, including dele-
tions and additions, in §§4b.l(d) 9,
{15), and (16); 4b.132(e}; 4b.141; 4b.142
{c); 4b.154-1(b); 4b.155; 4b.155-1(a)
(2): 4h.,156; 4b.157; 4b.157-1; 4Db.158;
4b.191; 4b.210(H) (4} ; 41.210(b) (5) ;
4h.603(a); 4b.603(k); 4b612()(3);
4h.711; 4b.712; 4b.740-1; and 4b.741{a}.

The changes being proposed to Part
4 relating to airspeed operating limita-
tions would apply only to rnew type air-
planes for which application for type
certificate is filed on or after the efiective
date of the amended regulations, and
would not affect the existing airplanes.
It has been 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 airlines for this pur-
pose. However, recent operating records
show improvement for only 2 types of
airplanes. Also, proper pilot education
is hampered by the indefinite and incon-
sistent definition of the normal operating
limit speed in existing Airplane Flight
Manuals. Pilots have emphasized the
impoertance of an aural speed warning
device in reducing the magnitude of in-
advertent speed increases. A Special
Civil Alr Regulation is therefore pro-
posed to require, for all turbine-powered
airplanes, that the Airplane Flight
Manuals be revised to incorporate the
airspeed operating limitation terminol-
ogy proposed for Part 4b, and that such
airplanes be equipped with an aural
speed warning device. For reciprocating
engine airplanes, the proposal would
merely require revision of the statement
in the Airplane Flight Manual explaining
the significance of the existing speed
limitations. Since these proposals would
be retroactive to existing airplanes, it is
proposed to allow 6 months (after adop-
tion) for the revision of manuals and one
year for installation of warning devices.
Air carriers would be required to inform
pilots of the planned changes as quickly
as possible.

Miseellaneous changes of an editorial
or clarifying nature are being proposed
for §§ 4h.1, 4b.11, 4b.155, 4b.160, 4b.221,
4b.306, 4b.306-1, 4b.435, 4hH.447, 4b.612,
4h.642, 4b 645, 4b.718, and 4b.738.

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

1. By amending §4b.1 by amending
paragraphs (b (2}, (@ (9, @ Q®,
(d) (157, and (d) (16} to read as follows:
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§ 4h.1 Definitions.
* * # £

(h) General design. * * *

(2) Mazimum ambient almospheric
temperature. The maximum atmos-
pheric temperature is the temperature
selected by the applicant as the maxi-
mum operational limit.

. @ » L3 =

(d) Speeds.

19) Vor/Mor: The demonstrated flight
diving speed at which compliance is
shown with the applicable flight require-
ments, (See §§ 4b.190 and 4b.191(a).)

(10) Vr: The design fiap speeds for
flight loading conditions. (See §4b.210
h)(1},)

- * * - *

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

118) Vao/Mmo: The maximum oper-
ating limit speed. (See § 4b.711)

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

ESE A

§1b.11 Designation of appllcable regu-
lations.
* * L] * x
(b, L B
Nore: The term “type certificate” as used

In thls paragraph does not include a “provi-
slonal" type certificate,

§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 lieu thereof “oh-
tained in level flight at & normal accel-
eration of lg during”.

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

§ 4b.130 Controllability ; general.

* * * * E]

(¢) Compliance with the “strength of
pilots” limits in paragraph (b) of this
section need not be demonstrated by
guantitative tests unless the condition is
found to be margingl. In the Jatter case,
they shall not exceed the following pilot
control force limits:

Pitch Roil Yaw

{1) knr temporary applica-
,,,,,,,,,,,,,,,,,,,,, hl 60 180

2) Por prolenged npplha
....................... 10 5 20

Piteh and roll forces 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 including being trimmed at the prior
steady flight condition, except that in
the case of takeoff the airplane shall be
trimmed in accordance with approved
operating procedures. Prolonged forces
appropriate to all-engine cruise flight
shall not be considered.

Nore: The pilot control force necessary for
rotation and lift-off durlng takecff and the
subsequent force necessary to mailntain a
congtant V, speed beyond the 35-fooi point
are-cited as examples of temporary and pro-
longed pilot control forces, respectively.

§ 41,131

5. By amending §4b.131<(h) by delet-
ing the first sentence and inserting in
lieu thereof the following: “During each
of the following controllability demon-
strations a change in the trim contrel
shall not be required. In addition, ex-
ertion of more than 50 pounds control
force, representative of the maximum
temporary force which can readily be
applied by one hand, shall not be
required.”

§41h.132 [Amendment]

6. By amending § 4b.132(e) by delet-
ing from the last sentence the symbol
“Vwe” and inserting in lieun thereof
“Vre/Mre.”

§ 4h.141 [Amendment]

7. By amending § 4b.141 by deleting
the words “Vwo or to Mwyo, whichever is

[Amendment]

the lesser” and inserting in lieu thereof
“Vuo/ Muo.”"
§4h.142 [Amendment]

8. By amending § 4b.,142(c) by delet-
ing the word “Vwo or to Mwo, Whichever
is the lesser” and inserting in lieu thereof
“Vao/Muo".

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

&€ 4b.150 General.

The airplane shall be longitudinally,
directionally, and laterally stable in ac-
cordance with §§ 4b.151 through 4b.158..
Suitable stability shall be reauired in
other conditions normally encountered
tn service if flight tests show such sta-
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 (¢} to read as follows:

§ 4b.151 Seatic longitudinal stability.

In the conditions outlined in §§ 4b.152
through 4b.155, the characteristics 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 mainfain speeds below the specified
trim speed, and a pusgh shall be required
to obtain and maintain speeds above the
specified trim speed, except that if the
elevator control forces are not depend-
ent upon the hinge moments of the ele-
vator control surface it shall also be
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.
L ] x - E ] -

(¢} 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 § 4b.151-1,
13. By amending §4b.132 to read as
follows:

§ 4b.152 Stability daoring landing.

The stick force curve and, if required
by §4b.15k(a), the elevator angle curve
shall bave stable slopes and the stick
force shall not exceed 80 pounds at any
speed between 1.1 V4, and 1.8 V., with:

{a) Wing flaps in the landing pasition;

(b) The landing gear extended;

t¢) Maximum landing weight:

tdy Power. or thrust, off on
engines:

(e) The airplane trimmed at 14 V,.
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 steble slopes at all speeds be-
tween 1.1 V,, and 1.8 V,, with:

{(a) Wing flaps in the approach
position;

{b) Landing gear retracted;

{(¢) Mazimum landing weight;

(d» The airplane trimmed at 14 V),
and with power sufficient 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.15% Stability during elimb.

The stick force curve and, if reguired
by § 4b.151(a), the elevator angle curve
shall have stable slopes at 2l speeds be-
tween 85 and 115 percent of the speed at
which the airplane is trimmed with:

(a) Wing filaps retracted;

(b) Landing gear retracted;

(¢) Maximum takeoff weight:

(d} 75 percent of maximum continu-
ous power for reciprocating engines;
maximurn power or thrust selecied by the
applicant as an operating limitation for
use during 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 Vs,

§1b.154-1 [Deletion]

18. By deleiing § 4b.154-1.

19. By amending § 4b.155 o read as
follows:

5§ 1h.155 Suability during crnising.

(a} Landing gear retracied; high
speed. The stick force curve and, if re-
quired by § 4b.151(s), the elevator angle
curve shall have stable slopes at all

all
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speeds between Va and Vre/Mre and the
stick force shall not exceed 50 pounds
with:

1) Wing faps retracted;

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

3) 75 percenf of maximum continu-
ous power for reciprocating engines;
maximum cruising 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 Vwo/Muyo;

{2y The airplane trimmed for level
flight with the power required in sub-
paragraph (3) of this paragraph.

b Landing gear refracted; low speed.
The stick force curve and, if required by
§ 4b.151va), the elevator angle curve
shall have stable slopes at all speeds be-
tween 1.4 Vs, and V4 and the stick force
shall not exceed 50 pounds with the wing
flaps and weight as specified in para-
graph (a) of this section and with:
i1y Power required for level flight at
Va!

«2) The airplane trimmed for level
flight with the power required in sub-
paragraph (1) of this paragraph.

¢ Landing gear extended. 'The stick
force curve and, if required by § 4b.151
wa), the elevator angle curve shall have
stable slopes at all speeds between 1.4 V5,
end Viz 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
LE.

2y The airplane trimmed for level
flight with the power required in sub-
paragraph (1) of this paragraph.

§ 4b.155—-1 [Deletion]
20. By deleting § 4b.155-1.
§ 1b.1536 [Amendment]

21. By amending § 4b.156 by inserting
between the words “airplane” and
“shall'” the parenthetical expression
“te.g., Vrg, Vee, or Vrc/Mre) ",

§ 45157 [Amendment]

22. By amending § 4b.157 by inserting
at the end of paragraph (a) and at the
end of paragraph (b)(1), the words
", ¥rz, Ve, or Vrc'Mre, whichever is
appropriate™.

§ 4b.157-1 f[Amendment]

23. By amending § 4b.157-1 by delet-
ing from paragraphs (e) (3) (ii), (e) (4),
and (f) (2} (iii) the symbol “Ve” and in-
serting in lieu thetreof “Vwo/Muo".

§4b.158 [Amendment]

24, By amending § 4b.158 by inserting
between the words “airplane” and
“shall” the parenthetical expression
“{e.g., Vre, Ver, or Vrc/Mrc) ",

§ 4h.160 [Amendment]

23. By amending § 4b.160(e) (1) by de-
leting the phrase “With trim controls
adjusted for straight flight at a speed of
14 V,," and inserting in lleu thereof
“With the airplane trimmed for straight

fiight at the speed prescribed in § 4b.112
ter iy,

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

§ 4b.160 Stalling: symmetrical power,

* L] = * -

(e} Straight flight stalls shall he 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 to read
as follows:

§ 45.191 High-speed characteristics.

{(a} Speed increase and recovery char-
acleristics. (1) Operating conditions or
characteristics lkely to cause inadvert-
ent speed increases, in¢luding upsets in
pitch and roll, shall be simulated with
the airplane initially trimmed at any
likely cruise speed up to Vyo/Mwo. Al-
lowing for pilot reaction time after ef-
fective inherent or artificial speed warn-
ing occurs 'see § 4b.6031K)), it shall be
demonstrated that the airplane can be
recovered to a normal attitude and its
speed reduced to Vao/Mxo without re-
quiring exeeptional strength or skill on
the part of the pilot, without execeeding
Vo /Mbp, Vpr‘Mpr, or the structural limi-
tations, and without producing buffeting
which would cause structural damage.

Norz: Examples of operating conditlons ar
characteristics likely to cause speed increases
are: gust upsets. inadvertent control move-
ments, low stlick force gradient In relation
to control frictlon, passenger movement,
leveling off from climb, and descent from
Msach to airspeed 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, rol], or yaw, including short period
oscillations, shall be mild and readily
controllable using normal piloting
technique.

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

28. By amending §4b.210(b)(1) to
read as follows:

§ 4b.210 Genecal.
L * - . *

{b) Design air speeds. * * *

(1) Design flap speeds, Vr, The de-
sien flap 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 flisht (including
balked landings) to allow for probable
variations in control of airspeed and for
transition from one flap position to an-
other. Vr shall be not less than:

(1) 16 V; with flaps in takeoff posi-
tion;



(il 1.8 Vs with flaps in approach
position;

(iii) 1.8 V. with flaps in landing
position;

where ¥V, shall be the stalling speed for
the corresponding fap position and as-
sociated maximum weight. Where an
automatic Jap positioning or load limit-
ing device is employed, it shall be
permissible to use the speeds and cor-
responding flap positions programmed
or permitted by the device. {See
§ 4b.323¢c).)

29, By amending §4b.210(b)(4) by
adding at the end thereof the paren-
thetical reference '"(See § 4b.711.)”

30, By amending §49210Mb)(5) to
read as follows:

§ 4b.210 General.

zx * L] * >

(b} Degign air speeds. * * *

(5) Design dive speed, Vo. The de-
sign dive speed chosen by the applicant
shall be used in determining the maxi-
mum operating limit speed for the air-
plane in accordance with § 4¢b.T11.

31. By amending §4b.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
accordance with § 4b.210(h) (1) and with
the flaps in the corresponding positions.”

32, By amending § 4b.212(h)} by de-
leting from the introductory paragraph
the words “Vrz speed established in ac-
cordance with § 4b.714(¢)™ and Inserting
in lieu thereof “the flap design speed
chosen for this condition.”

. 33. By amending § 4b.212 by deleting
paragraph (d) and amending para-
graph (¢) to read as follows:

£ 4b.212 Effect of high lifi devices.

» * ] * *

(c) The airplane shall be designed
for the conditions prescribed 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) Propeller slipstream correspond-
ing with maximum continuous power at
the design flap speeds Vs, 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).

§ 4b.216

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

fAmendment]

§4b.216 Supplemenmtary flight condi-
tions,
L] - * * L

(¢) 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

- 13 -

and ground loads and other structure the
failure of which 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 specified 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.

Nore: The aforementloned precrutions
might include, for example, designing in-
ternal doors 20 that they will remain attached
to supporting structure even though foreed
open by differential pressure.

(d) Unsymmeltrical loads due to en-
gine failure. The airplane shall be de-
signed for the unsymmetrical loads re-
sulting from the failure of the critical
engine. Turbopropeller airplanes shall
be designed for the conditions prescribed
in subparagraphs (1) through (4) of this
paragraph in combination with a single
malfunction of the propeller drag limit-
ing system (see § 4b.408), taking into ac-
count the probable pilot corrective action
on the flight controls,

(13 At all speeds between Vac and
Vo, the loads resulting from engine
power failure due te fuel flow interrup-
tion or turbine blade burn-off, which-
ever is eritical, shall be considered as
limit loads.

(2) At all speeds between Vyc and
Ve, the loads resulting from the discon-
nection of the engine compressor from
the turbine shall be considered as ulti.
inate loads.

(3) The time history of the thrust
decay and drag build-up oceurring as a
result of the prescribed engine failures
shzll he substantiated by test or other
dsata 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,

Nore: It may be assumed that pllot correc-
tive action will be initiated at the time maxi-
mum yawing velocity ts attalned, but not
earlier than two seconds after the engine
fatlure. The magnitude of the corrective
action may be based on the control forces
specified in § 4b.220(a) (1), except that lower
forces may be assuined where it is shown by
analysis or test that such forces will be suffi-
cient to control the yaw and roll resulting
from the prescribed engine fallure condi-
tions.

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

§ 4bh.221 Wing flaps.

Wing fiaps and their supporting strue-
ture and operating mechanism shall be
designed for the critical loads resulting
from the econditions bprescribed in
§ 4b.212, taking into account the loads
occurring during transition from one
flap position and airspeed to another.

§ 4b.235 [Amendment]

36. By amending § 4b.235 by deleting
from the last sentence of the introduc-
tory paragraph the phrase “of para-
graph (b)Y (1) and (2)” and inserting
in lieu thereof “paragraphs () (1) and
(2),and (e) 3.

37 By amending § 4b.235(e) (2) by
adding at the beginning thereof a new
sentence to read as follows: “It shall be
acceptable to apply the conditions of this
subparagraph to the design 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 thagse
prescribed in subparagraph (2) of this
paragraph, except that the forward act-
ing load at the center of gravity need not
exceed the maximum drag rveaction on
one main gear determined in accordance
with the introductory paragraph and
paragraph (b) (2) of this section.

& 4b.270 [Amendment]

39, By amending the title of § 4b.270 to
read “Fatigue evaluation of Afight
struciure.”

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

§ 4b.271

gear.

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

(a) The fatigue strength of the struc-
ture shall be evaluated and, where indi-
cated by such evaluation, inspection or
other procedures shall be established to
prevent ecatastrophic fatigue failure.
The evaluation shall include the loading
spectrum expected in service and the
identification and analysis or repeated
load testing of the prineipal structural
elements and detail design points where’
catastrophic fatigue failure could occur.
It shall be acceptable to utilize the service
history of airplanes of similar structural
design, taking due account of differences
in operating conditions and procedures.

(b} It shall be shown by analysis or
tests that catastrophic failure is not
probable after fatigue failyre or cbvious
partial failure of a single principal struc-
tural element. After such failure the
remaining structure shall be capable of
withstanding sfatic loads corresponding
with 80 percent of the limit loads result-
ing from the conditions prescribed in §
4b.230. These static loads shall be con-
sidered ultimate loads.

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

§ 4b.306 Material strength properties
and design values.
* * * * Ll
(¢} MIL-HDBK-5, ANC-17, ANC-18,
and ANC-23 (Part II) values shall be
used unless shown to be inapplicable in
a particular case,

Fatigue evaluntion of landing



Note: MI-HDBE-5. “Strength of Afetal
Atrpraft Blemepts'; ANC-17, “Plastics for
Alrereft™; ANC-18, “Design of Wood Alrcraft
Structures”: and ANC-23, “Composite Con-
struction for Flight Vehlcles,” are published
by the Departinent of Defense and the Fed-
eral Aviatlon Agency. They may be obiained
from the Superintendent of Deocuments,
Government Printing Office. Washington 23.
DC.

§ 4b.306~1 [Amendment]

42, By amending § 4b.306-1 by delet-
ing from parsgraph (2} the expression
“ANC-5" and inserting in lieu thereof
“MTI-HDBE-5"; by deleting from para-~
graph (¢ and the footnote the words
“The ANC-5 Bulletin™ wherever they ap-
peoar and inserting in lieu thereof 1L~
HDEER-5"; and by deleting from footnote
8 the phrase “to § 3.111 ‘Design Mechan-
ical Properties’” and inserting in lieu
thereof “to § 3.1.1 ‘Material Properties” .

43. By amending § 4b.30%7'a) to read
as follows:

§ 4bh.307 Special factors.

* * * s *

(a) Casting factors. (1v For struc-
tural castings, the factor of safety pre-
seribed in § 4b.200¢a) shall be multiplied
by the casting factors specified in sub-
divisions ¢i> and i of this subpara-
graph. The prescribed tests and in-
spections shall be in addition to those
necessary to establish foundry guality
control. Castings shall be inspected in
accordance with approved specifications.

(i) Each ¢casting, the failure of which
would preclude continued safe flicht and
landing of the airplane or which would
result in serious injury to occupants,
shall have 2 casting factor not less than
1.25 and shall receive 100 percent inspec-
tion by vismal, radiosraphic, and mag-
netic particle or penetrant inspeciion
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 a 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 this
subdivision applles are: structural attach-
ment fittings: parts of flight contrcl sys-
tems; control surface hinges arnd balance
welght attachments; seat, berth, safety belt.
and fuel and oil tank supports and attach-
ments; cabin pressure valves.

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

. |
Casting factor ! laspections

- LW percent viinsl
) percent vieual
[Qrii e 67 TR0

200r greater.
Less than 2.0 greater
Vhen 1.5

t3hal he
1o el the fer-
: ciwnd

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

(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 (b of this section) is
greater than the casting factor.

£ 1b.323 {Amendment]

44. By amending § 4b.323(¢) by add-
ing at the end thereof a new sentence to
read as foliows: “Flap load limiting de-
viees shall be designed to permit attain-
ing and maintaining the selected flap
position at all speeds up to 1.55 V; for
takeoff flap positions and 1.65 V; for ap-
proach and landing flap positions, V:
being the stalling speed for the corre-
sponding flap position and associated
maximum weight'.

§ 1b.334 [Amendment]

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

£4bh33f [Amendment]

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

tey Pogition indicafor and warning de-
rice. t1 * » =

NoTtE: An acceptable method for indleating
to the pilot when the landing gear ts secured
in the extended and in the retracted posi-
tiens is by means of lights. For example,
lzandplanes meay display a green light when
the landing gear is down and locked; a red
light to indicate an Intermediate or unlocked
landing gecr position; and *“all lights out”
when the landing geas Is up and locked. An
accepiable method for sensing when the tand~
ing gear is secured in the extreme positions
15 to locate the sensing devices so that they
are operated by the landing gear locking
latch.

- L ] » » L]

(gY Protection of equipment in wheel
wrells. Equipment essential to safe op-~
eration of the airplane, when located
in wheel wells, shall be protected against
the damaging effects of loose tire treads
or of a bursting tire.

§ 1b.3532 [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 vin-
dow panels shall consist of at least two
layers of load-carrying material (eg.,
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 ecabin pressure
differential Ioads combined with eritical
serodynamic pressure and temperature
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 he reduced in accordance with ap-
propriate operating limitations enabling
continued safe flight of the airplane with
a cabin pressure altitude of not more
than 15,000 feet. (See § 4b.374(b) 2"

& 4b.3537 ([Deletion]
48. By deleting § 4b.357.

§ 4b.358 {Amendment)

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

50. By amending § 4b.362:h) to read
as {ollows:

§ 1b.362 Emergency evacualion.
- - » - *
thy 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:

Minimum main passcn.

gor aisle widih
Passenger seating capacity

Less than | 25 joehes

25 tnches | and more

trom floor | from floor

Inches Inches

10 or less 18
11 %019 . 12 20
20 of mors 135 20

§ 4b.371 [Deletion]

51. By deleting § 40.371¢(d).
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 f{ailure of
fiammable fluid systems.

§ 4b.412 [Deletion]

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

§ 4b.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 airplane 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 shsall
apply:

(1) Fuel shall be delivered to the en-
gine at 8 pressure within the limits spec-
ified in the engine type certificate.

(2) The quantity of fuel in the tank
being considered shal! not exceed the
sum of the amount established as the
unusable fuel supply for that tank, as
determined in accordance with the pro-
visions of § 4b416, and whatever mini-
mum quantity of fuel it may be necessary
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 so used, the demonstration shall
be repeated, substituting, if required, the
appropriaste emergency pump for the
main pump. (See § 4b.430(b).)

{4) If 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.

§ th.415  [Deletion]

55, By deleting § 4b.415.
56. By amending § 4b.416 to read as
follows:

§ 4h.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 unusable
fuel supply for each tank used for take-
off and landing shall be established as
not 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 zll tanks other than those
used for takeoff and landing shall be es-
tablished as not less than the gquantity
at which the first evidence of malfunc-
tioning occurs during level flight. A
ground test of the level flight condition
shall be acceptable.

th} If an engine can be supplied with
fuel from more than one tank, it shall
be possible to regain the full fuel pres-
sure of that engine in not more than 20
seconds after switching to any fuel tank
when engine malfunctioning hecomes ap-
parent due to the depletion of the fuel
supply in any tank from which the en-
gine can be fed. Compliance with this
provision shall be demonstrated in level
flight.

5§ 4b.416-1, 4b.416-2 [Deletions]
57. By deleting §§ 4b.416-1 and 4b.-
s 316-2,

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

§ 1b.418 TFlow betveen
tanks.

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

§ 4b.418-1 [Deletion]

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

60. By deleting § 4b.420(d).
§ 4b.426 [Deletion]

61. By deleting § 4b.426-1.

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

g 4b.435 Fuel strainer or filter.
* ¥ * * L]

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

63. By amending § 4b.436 to read as
follows:
§4b.436 Fuel system drains.

Drainage of the system shall be accom-~
plished by fuel strainer drains and other
drains as provided in § 4b424. 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 position, either
manually or automatically.

§ 4h.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 Oil filters.

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

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

§ 4b.450 General.

The powerplant cooling provisions
shall be capable of maintaining the tem-
peratures of powerplant components
and engine fluids within the temperature
limits established for such components
and fluids, under all surface (ground or
water) and flight operating conditions.
(For cooling system instruments see
§§ 41604 and 4b.734.)

§ 4h.2450-1 [Deletion]

68. By deleting § 4b.450-1.
69. By amending § 4b.451 to read as
follows:

§ 4b.451 Cooling tests.

(a) General. Compliance with the
provisions of § 4b.450 sHall be demon-
strated by test under critical surface
(ground or water) and fiight operating
conditions. If the tests are conducted
under conditions which deviate from the
maximum smbient atmospheric temper-
ature (see paragraph (b) of fhis sec-
tion), the recorded powerplant tempera-
tures shall he corrected in accordance
with the provisions of paragraphs (&)
and (d) of this section. The corrected
temperatures determined in this manner
shall not exceed the established limits,
In the case of reciprocating engines, the
fuel used during 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 fligpht stages for which the cooling
tests are conducted. The test procedures
shall be as outlined in §§ 4b.452 and
4 454,

(h) Maximum ambient almospheric
temperafure. A maximum ambilent at-
mospheric temperature corresponding
with sea level.conditions shall be estab-
lished by the applicant as a limitation
on the operation of the airplane (see
§ 4b.718). ‘The temperature lapse rate
shall be 3.6° F. per thousand feet of alti-
tude above sea level until a temperature
of —69.7° F. is reached above which alti-
tude the temperature shall be constant
at —69.7° F.

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

shall be corrected by adding the differ-
ence between the maximum ambient at-
mospheric temperature and the tempera-
ture of the ambient air at the time of the
first occurrence of the maximum eom-
ponent or fluid femperature recorded
during the cooling test, unless a more
rational correction is shown to be
applicable.

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

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

§ 41,452 {LCooling test procedures.

{a) Genergl, Compliance with the
provisions of § 4b.450 shall be established
for the takeoff, climb, en route, and land-
ing stages of flight which correspond
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 siabilization. For
all stages of flight, temperatures shall be
stabilized under conditions from which
entry is made into the stage of flight for
which a test is conducted, except when
the entry condition normally is not one
during which component and engine fuid
temperatures would stabilize. In such
case, operation through the full entry
condition shall be conducted prior to
entry into the stage of flight for which
the test is conducted in order to allow
temperatures to attain their natural
level at the time of entry. In particular,
the takeoff cooling test shall be preceded
by a period during which the powerplant
component and engine fluid temperatures
are stabilized with the engines at ground
idle.

(e) Duration of test. Cooling fests
for each stage of flight shall be contin-
ued until one of the following conditions
is fulfilted:

(1) Component and engine fluid tem-
peratures stabilize;

(2) The stage of flight Is completed;
or

(3} An operating limitation is reach-
ed,

Note: In the case of reciprocating engines,
it may be assumed for cooling test purposes
that the takeoff stage of flight 1s complete
when the airplane has attalned an altitude
of 1,500 feet above the takeoff surface or a
point In the takeoff where the transition
from the takeoff to the en route configura-
tion is completed and a speed Is reached &t
which compllance with § 4b.120(c} is shown,
whichever point is at a higher altitute.

§ 4b.452-1 [Deletionl
71. By deleting § 4b.452-1.
§5 4h.453, 4b.453-1 [Deletions]
72. By deleting §§ 4b.453 and 4b.455-1.



§ 41511 [Deletion]
73. By deleting § 4b.454-1.
§ 1b.453 [Deletion]
74. By deleting § 4b.455.
§5 $h.163, 4b.465-1 [Deletions]
75. By deleting §§ 4b.465 and 4b.465-1.
§ 1b.484 [Amendment]

76. By amending §4bh484/a)(1) by
deleting from the thitd senience ihe
words “complying with the provisions of
§ 4b.488",

§4b.487 [Amendment]

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

§ 1b.488 {[Deletion]
78. By deleting § 4b 488
§ 4b.603 [Amendment]

%79. By amending § 4b.603:a' by delet-
ing the symbol “Vxg” and inserting in
Heu thereof “Vuo Muo™.

80. By amending § 4b.603 by adding a
new paragraph 1k) to read as follows:

(k) Speed warning device for all tur-
bine-powered airplanes and for all other
airplanes for which Vwo Mwo is greater
than 0.8 Vpr. Mpr or 0.8 Vo Afp. The de-
vice shall provide effective bell sound
warling to the pilots whenever the speed
exceeds Vwo plus 6 Enots or Mup 091
These speeds shall be considered as the
upper Hmit of the produection tolerance
permitted for the warning device.

g1, By amending § 4b6&04¢q) to read
as follows:

§ 1b.604 Powerplant instruments
= 2 £ - -

(1> An indicator for each turbojet
engitie fo indicate a change in thryst,
resulting from any deficiency in the
engine, relative to the thrust being ob-
tained by the remaining engines.

§ 4b.612 [Amendment]

82. By amending §4b.6121a)(3+ by
deleting the symbol “Vyo” and inserting
in liew thereof “Vuo™.

83. By amending §4b.612.fv to read
as follows:

(f) Duplicaie insirument systems. U
duplicate Aight instruments are required
by the operating parts of the Civil Air
Regulations {(see note under §4b.6100,
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 reguired to be duplicated at other
flight crew stations, shall be combletely
independent of the operating system pro-
vided for other fiight ¢rew stations.

12+ Only the required flicht instri-
ments and duplicates of required instru-
ments provided for use of the first pilot
shall be connected to the operating sys-
tem provided for the first pilot.

13) 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 static 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 econtrol
used shall be of & positive positioning
t¥pe marked to indicate clearly which
systemn is being used.

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

§ 1b.622 Generaling syvstem.
Ed = - - -

th The generating system shall be so
designed that:

11+ The power sources function prop-
erly when independent and when con-
nected in combination;

12y The failure or malfunctioning of
any power source cannot create a haz-
ard or impair the ability of the retnaining
sources to supply essential loads;

13 The system voltage, frequency,
and waveform (as applicable) at the ter-
minals of all essential load equipment
can pe maintained within the lmits for
which the equipment is designed during
any probable operating condition;

14) System transients initisted by
switching, fault clearing. or other causes,
do not render essential loads inoperative,
and do not introduce smoke or fire
hazard.

85. By amending § 4b.624(d
as follows:

to read

§ 1h.621 Flectrical protection.
- L] = z L

rdy If the ability to reset =z ecircuit
breaker or to replace a fuse is 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 fiight.

86. By amending § 4b.627 to read as
follows:

§ 1b.627 Electrical system tests.

When laboratory 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 aircraft. The equipment shall simu-
late the electrical characteristics of the
distribution «iring and connected loads
to the extent necessary for valid test re-
sults. T.aboratory generator drives shall
simulate the actual prime movers on the
airplane 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, fiight tests shall be
conducted.

87. By amending Figure 4b-19 refeited
to in § 4b.634 by deleting the phrase “Atf
least 2 candles” in the intensity column
and inserting in lien thereof “0.056 I".

§ 1b.642 [Amendment]

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

5§ 4b.643 [Amendmem]

859. By amending § 4b.643 by adding at
the end thereof a new sentence to read
=5 follows: “Where the multiplying factor
of 1.33 is used, the fitting factor pre-

scribed in  § 4b.307we) need mnot be
applied.”
§ 4b.615 {imendmemnt]

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

§ 4b.652 | Deletion]

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

& 1h.656 Hydraulic system tests.

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

Notz: Hydraulic system tharacteristics are
influenced by such factors as the relative
location of hydraulic equipment, line diam-
eter, and line length.

§ 4b.639 [Deletion]

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

§ 4h.711 Maximum

Timit
speed Vuo Muo.

operating

The maximum operating limit speed
is a speed which shall not be deliberately
exceeded in any regime of flight (climb,
cruise, ©0r descent), except where a
higher speed is authorized for fiight 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/Msp or
Vor/Mpr to make it highly improbable
that the latter speeds will be inad-
vertently exceeded in operations. The
speed margin between Vwo/Mwmo 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 §4b603(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 initizl condition of
stabilized flight at Vwo/Mwso, the air-
plane shall be assumed to be upset, flown
for 20 seconds along o flight path 76
degrees below the initial path and pulled
up at & load factor of 1.5 (.5g accelera-
tion increment). It shall be acceptable
to caleulate the speed inerease occurring
in this maneuver, provided reliable or
conservative aetodynamic data are used.
Power. as specified in § 4b.155(a), shall
be assumed until the pullup is initiated,
at which time power reduction and the



use of pilot controlled drag devices may
be assumed.

(2) 'The margin shall be sufficient to
provide for atmospheric variations, such
as horizontal gusts, penetration of jet
stream or cold front, and for instrument
errors and airframe procduction varia-
tions. It shall be acceptable to consider
these factors on a probability basis, but
the marein at altitudes where Mwyo is
limited by compressibility effects shall
not he less than 0.05M.

(b)Y Varo/Muo shall not be greater than
0.8 Vo Mbp or 0.8 Vor/Mpr,

§4b.712 [Deletion]
95. By deleting § 4b.712.

96. By amending § 4b.714 to read as
follows:

§ 4b.714 Flap extended speeds, Fre.

Flap extended speeds, Vre, shall be
established not to exceed the design flap
speeds V¢ c¢hosen in accordance with
£§ 4b.210(b) (1) and 4b.212(c) (1) for the
corresponding flap positions and engine
DOWETS.

97. 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-
ciprocating engines or the fuel designa-
tion for turhine engines, required for the
operation of the engine within the lim-
itations prescribed in paragraphs (a)
and (b) of this section.

98. By amending § 4b.718 by adding
a new paragraph (d) to read as follows:

§ 4b.718 Powerplant limitations.

* . . L] »

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

§ 4b.738 [Amendment]

89, By amending § 4b.738(b} (1) by de-
leting the words “‘octane number” and
inserting in lieu thereof “grade or des-
ignation™.

100. By amending § 4b.740-1 by delet-
ing paragraph (b) (4) (il) and by amend-

ing paragraphs () (4) (1), (vil), and
{viii) to read as follows:
§ 4b.740-1 Preparation of Airplane

Flight Manuals for aircraft certifi-
cated in the transport category (FAA
policies which apply 1o § 4b.740).

L L] - L -

(h) Operating limitatlions.

(4) Speed Umitations. * * *

(iy Marimum operating lmii speed,
Vuo/Muo. In accordance 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 of flight (climb,
crulse, or descent), except where s
higher speed is authorized for flight test
or pilot training operations.

. - = - T e

(vii) Compressibility effects. Where
a speed Hmifation (e.g., Mo is based on
compressibility effects, the manual
should include information concerning

. r %
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warning symptoms, probable behavior of
the airplane, and recovery procedures,

(viii) Airspeed and Mach indicator
markings and placards. An explanstion
of the markings, limit hands, placards,
etc., required by §4h.732, should be
included.

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

§4b.741 Operating limilations.

(a) Airspeed Ulmitations. (1) The
maximum operating limit speed
Vua/Muo {see § 4b.711), together with a
statement that this speed limit shall
not be deliberately exceeded in any
regime of flight <(climb, cruise, or
descent), except where a higher speed
is authorized for flight test or pilot train-
ing operations.

§ 4b.741 [Amendment]

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

ATRSPEED OPERATING LIMITATIONS FOR TRANS-
PORT CATEGORY AIRPLANES

Contrary provisions of the Civil Alr Regu-
Iations notwlithstanding, the following re-
quirements ¢hall be applicable to transport
category airplanes certificated under the pro-
visions of Part 4b (n effect prior to [effective
date of proposed amendments to Part 4b}:

1. Turbine-powered airplanes. (8) On or
before March 1, 1962:

{1} The alrspeed operating limitations in
the Airplane Flight Manual shall be re-
vised by deleiing the term “Normal operating
Hmit speed” and the corresponding symbols
“Vao/Mxso”, together with statements ex-
plalning the slgnificance of this term, and
inserting in lieu thereof the term “Maximum
operating 1lmit speed”, the corresponding
symbols “Vao/Muo”, and the followlng state-
ment explaining the significance of the new
term:

“The maximum operating limit speed shall
not bhe deliberately exceeded In any regime
of flight (climb, cruise, or descent), except
where a hlgher speed is specifically author-
ized for flight test or pilot tralning opera-
*lons, or in approved emergency procedures.”

{2) Alrspeed placards and instrument
markings shall be consistent with subpara-
graph (1) of this paragraph, Where color
markings are used on airspeed or Mach
indicators, the red radial line shall be at
Vwo/Myo, Where & maxzhmum allowable slr-
speed Indicator Is used, the limit hand shall
indicate Vwo/Muo.

(b) On or hefore September 1, 1962, each
afrplane shall be equipped with & speed
warning device which shall provide eflective
bell sound warning to the pllots whenever
the speed exceeds Vwe plus € knots or
Myo+40.01. These speeds shall be considered
a5 the upper limit of the production toler-
ance permitted for the warning device.

2. Reciprocating engine-powered airplanes.
On or before Decemher 1, 1961, the alrspeed
operating limitations in the Airplane Flight
Manua! shall he revised as necessary to state
that the normal operating limit speed, or
the msaximum structural cruilsing speed
{whichever termy 1s used in the particular
manual) shall not be dellberately exceeded
in any regime of flight (climb, crulse, or
descent), eicept where a higher speed is
speclfically authorized for flight test or pllot
tralning operations, ot in approved emer-
gency procedures.

3. Pilot indoctrination. Alr carrlers shall
take action as scon as practicable to insure
that all thelr pilots are informed of the
changes to the alrspeed operating limttations
prescribed in sections 1(a) and (2) of this
regulation as applicable.

Proposed rules—Part 5:

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

In consideration of the foregoing, it is
proposed to amend Part 5 of the Civil
Air Regulations (14 CFR Part 5, 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 design 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.
» . - * .

thy * * * e

Nots: The term “type certificate” as used
in this paragraph does not include a "pro-
visional' type certificate.

§5.13 [Amendment]

3. By amending § 5.13¢h) by 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 appropriate) .

Proposed rules—Part 6:

Two changes are proposed which affect
control systems. Seclion 6.225 now re-
quires manugal control systems Lo comply
with the provisions of that section. Be-
cause the word manual has erroneously
been construed to limit the applicability
of this section, it is proposed to amend
§ 6.225 to make certain that it applies to
all control systems. The other change
stems from the fact that Part 6 does not
now cover the design of dual primary
flight control systems. 'To insure that
future dual control systems will be de-
signed to withstand more than 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 § 6.251 to require such
an evaluation of fuselage and rotor pylon
structure, the failure of which would
threaten the structural integrity of the
rotorcraft. 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 1.25 when radiographic inspec-
tion and strength tests of 3 sample cast~
ings are emploved. Proposed changes to
§ 6.307 would provide g series of casting



factors and corresponding test ang in-
spection requirements intended to reflect
cuirtent methods and practices. Part 6
does not now prescribe minitnum stand-
ards for the design of hull-type or am-
phiban rotorcraft. Since rotorcraft of
this type are being manufaciured. it is
propased to add a 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 proposed to
add new §§ 6418 and 6419 and to
amend § § 6.420, 6.421, and 6.42%. In ad-
dition, other changes are being proposed.

Section 6.420 presently requires that,
insofar as practicable, the entire fuel
supply can be utilized under certain con-
ditions. Such a requirement is unnees-
sary, even when practicable, because a
rotoreraft will continue to be airworthy
so 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-
guirement proposed in § 6418 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 rotorcraft is no
less airworthy if an unusable fuel supply
is selected as a quantity which 1s in ex-
cess of that which would produce a mal-
function. Therefore. it is proposed to
redefine unusable fuel supply as being
not less than the guantity at which the
first evidence of malfunctioning oeccurs.

Three changes of an editorial nature
are proposed. It is proposed to transfer
the requirements for a low fuel quantity
warning indicator (§6.420(a)). and a
means to indicate when the emergency
fuel system is in operation (5 6.424, to
§ 6.604 which lists required items of
equipment. In addition. the powerplant
operating limitation dealing with fuel is
brought up to date by including reference
to turhine engine fuel in § 6.714

Presently effective Part 6 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
a clogged filter, if a filter is installed. to
insure continued normal functioning of
the rest of the oil system. Accordingly,
it is proposed to add a new § 6.447 to PTO-
vide for bypass capability. consistent
with the same requirement now appear-
ing in all the other sirworthiness parts.

Revisions to the regulations concerning
electrical systems and equipment are
proposed involving §§ 6.617 through
6.627. These changes are praposed in
recognition of the substantial growth in
capacity, complexity. and significance to
safety of electrical systems on rotorcraft.
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 concerned with master
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switch arrangetnent, 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 6.627-1 because the material
contained 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 90° gbove 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 6-2. it is proposed to amend
figure 6-2 to require an intensity of 0.05
Iior these angles.

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

Part 6 currently dees not reguire 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-
spicuousiy.

Miscellaneous changes of an editorial
or clarifying nature are proposed for
§3 611, 6203, 6237, 6306, 6605, and
6.642.

in consideration of the foregoing, it
1S proposed to amend Part 6 of the Civil
Air Regulation (14 CFR Part 6, as
amended) as follows:

1. By amending § §.11(b) by gdding at
the end thereof & note to read as follows:

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

lb‘ * 3 &

Note: The term “type certificate” as used
in this paragraph dces 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 6.251)"".
£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 flight

systems.

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

£ 6.237 [Amendment]

5. By amending §6.237(g) by amend-
ing the definition of Wr to read as
follows:

control

W. W, for tailwheel units tibs) equal
to whichever of the lollowing is
critical:

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

(2) The vertical component of
the ground reaction which woutd
occur at the tallwheel assuming
the mass of the rotorcraft acting
at the center of gravity and exert-
ing a force of 1g downward with
the rotorcraft in the maximum
nose-uh  attitude considered in
the nose-up landing conditions,
(See §6246 (b) and r(ch.)

§ 6.251 [Amendment]

6. By amending §£6.251 by deleting
from the introductory paragraph the
phrase “through (d) and inserting in
lieu 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 f).".

7. By amending § 6251 by adding a
new paragrabh (e) to read as follows:

§ 6.251 Furelage, landing gear, and
rotor prlon structure.
* * [ ] - -

te) Parts of the basic structure
which are directly subjected to alternat-
ing stresses, the sudden failure of which
would threaten the structural integrity
of the rotocraft, shall be designed to
withstand the repeated loading condi-
tions likely to oceur 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 limitations prescribed in
§6.204. The service Yife of such paris
shall be established by the applicant on
the basis of fatigue tests or other
acceptable methods.

8, By amending 5 6.306(c)
note to read as follows:

and the

§ 6.306 Materizl strength properties and
design values,

* - * - .

(¢} MIO-HDBEK-5, ANC-1%, ANC-18,
and ANC-23 (Part IT) values shall be
used unless shown to be inapplicable in
a particular case.

Note: MII-HDBE-5, “Strength of Metal
Alrcratt Elements™; ANC-17. “Plestics for
Alrcraft”; ANC-18, “Design of Wood Alrcraft
Structure’; and ANC-23, “"Composite Con-
structlon for Flight Vehicles," are published
by the Department of Defense and the Fed-
eral Aviation Agency and may be obtained
from the Superintendent o©f Documents,
Government Printing Office, Washington
25, D.C.

9. By amending § 6.307(b" to read as
follows:

§ 6.307 Special factors.

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



{i} Each casting, the failure of which
would preclude continued safe fiight and
landing 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 castings have a casting factor less
than 1.50, three sample castings shall be
static tested. The test castings shall
comnly with the strength requirements
of § 6.201 at an ultimate load correspond-
ing with a casting factor of 1.25 and shall
comply with the deformation reguire-
ments at a load equal to 1.15 times limit
Joad.

Note: Examples of castings to which this
subdivlsion applies are: structural attach-
ment fittings; parts of flight control systems;
control surface hinges and balance welght
attachments; seat, berth, safety belt, and
fuel and ofl tank supports and sttachments;
cabin pressure valves.

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

Casting factor Inspections

2.6 or greater......... 100 pereent visual.

Tess than 2.0 greater | 100 percent vigual, and magnetic
than 1.5, particle or pehetrant,

1.25 to 150 .| 100 pereent vlsual, magnetic par-

ticle_or penetrant, and radio-
graphic, except that it shall be
ncccptablc to reduce the per-
centage of castings Inspected
radlographleally when an ap-
proved sampling quality con-
tol procedure is establisbed.

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

(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 center 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
amphibian type rotorcraft shall be di-
vided into watertight compartments so
that, with any single compartment
flooded, the buoyancy of the hull and
auxiliary floats (and wheel tires, if used)
will provide a sufficient margin of posi-
tive stability to minimize capsizing.

12. By adding between the center

heading “Fuel System" and § 6.420 a new
§ 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 & 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. (For fuel system instruments
see § 6.604.)

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

§ 6.419 [Redesignation]

13. By amending § 6.420 by redesienat-
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.

(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 rotorcraft is
operated at attitudes and altitudes rep-
resenting the most adverse conditions
from the standpoint of fuel feed.

(b} During the demonstration pre-
seribed in paragraph (a) of this section,
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 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, as
determined in accordance with the pro-
visions of § 6.421 and the low fuel gquan-
tity as defined by § 6.604(1).

(3) Such main pumps shall be used as
are necessary for each operating condi-
tion and rotorcraft attitude 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 {o read as
follows:

§ 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 quantity at which the
first evidence of malfunctioning occurs
under the most adverse conditions from
the stahdpoint of fuel feed during {akeoff
and landing. The unusable fuel supply
for all tanks, other than those used for
takeoff and landing, 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 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.

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

(a) Main pumps. (1} Any fue]l pump
which is required for proper engine op-
eration or to meet the fuel system re-

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

(2) Provision 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.

Norz: The phrase “fuel Injection pump”
means & pump which suppltes the proper flow
and pressure conditlons for fuel injectton
when such Injection is not accomplished In
a carburetor. Fuel injection is a special farm
of carburaticn: the charging of alr or gas
with volatile carbon compounds. It is either
an intermittent charging of air by discrete
metered guantities of Tuel such as occurs in
a Diesel cylinder or it is a continucus charg-
ing of air by fuel, the fuel flow being propor-
tloned to the alrflow through the engine.
Examples of continuous injectlon are in-
Jections Into the supercharger section of a
reciprocating engine or into $he combustion
chambers of a turbine engine.

(b} Emergency pumps. (1} Pumps
shall be provided to permit supplying all
engines with fuel immediately after the
failure of any one main fuel pump except
fuel 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 mainfained to prevent
engine stoppage.

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

§ 6.447 ©Oil Glters.

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

17. By amending § 6604 by adding
new paragraphs (1) and (m) to read as
follows:

§6.604 Powerplant instruments.
* » * L] *

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

(m> Means to indicate to the pilof
when emergency pumps are in opera-
tion.

§ 6,605 [Amendment]

18. By amending § 6.605¢(d) by delet-
ing the reference "6.620 through 6.622"
and inserting in leu thereof “6.618
through 6.621”,

19. By adding, between fhe 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 rotoreraft shall
be free from hazards in themselves, in
their method of operation, and in their
effects on other parts of the rotoreraft,
Electrical equipment shall be of a type
and design adequate for the use in-



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

§ 6,618 Eleclric power =ourves

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

tbY Compliance with paragraph a)
of this section shall be =shown by means
of an electrical load analysis. or by elec-
trical measurements, which take into ac-
count all electrical lpads applied to the
electrical system, in probable combina-
tions and for probable durations.

1e) At least one generator shall be In-
stalled if the elecirical system supplies
power to load circuits which are essential
to the safe operation of the rotorcraft.

(d) Electric power sources shall func-
tion properly when connected in combi-
nsation or independently. The failure or
maliunction of any electric power source
shall not impair the ability of any re-
maining source to supply load circuits
which are essential to the safe operation
of the rotoreraft.

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

20. By amending § 6.620 to read as
follows:

§ 6.620 Generator.

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

§ 6.619 [Redesignation]

21. By redesignating § 6621 as § 6.619
and by adding a new § 6.621 to read as
follows:

£ 6.621 Generator controls.

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

(b) A generator reverse current cuf-
out shall be incorporated and designed to
disconnect the generator from the
battery and other generators when the
generator is developing a voltage of such
value that current sufficient to cause
malfunctioning can fiow into the
generator.

22, By amending § 6.622 to read as

follows:
§ 6.622 Electric power sy:lem iostru-
ments

Means shall be provided to indicate to
appropriacte crewmembers those ele¢tiric
poOWer system guantities which are essen-
tial for the safe operation of the system.
For direct current systeins, an ammeter
which can be switched into each gener-
ator feeder shall be agceptable. When
only one generator is installed. it shall
be acceptable to locate the ammeter in
the battery feeder.

23. By amending §6.623 to read as
follows:
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§ 6.623 Blaster switch arrangement.

A master switch arrangement shall he
provided to permit expeditious discon-
nection of all electric power sources from
all load circuits, The point of discon-
nection shall be adjacent to the power
sourees.

§ 6.623-1 [Deletion]

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

§ 6.6253 Fuses or circuit breakers.

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

Nore: The aforementioned resettable type
circult protective devices are known com-
mercially as “trip-free”; ie. the tripping
mechantsm cannot be overridden by the op-
erating coatrol. Such circuit protective de-
vices can be reset on an overload or circuit
fault, but will trip subsequently in accord-
ance with their current-time trip charac-
teristic.

£ 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.

I the ability to reset a cirenit breaker
or to replace » fuse is 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.
If fuses are used, ofie spare of each rat-
ing or 50 percent spare fuses of each
rating. whichever is the greater, shzll be
provided.

28. By amending §6.627 to read as
follows:

§ 6.627 Electric cables.

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
not emit dangerous quantities of toxic
fumnes.

§ 6.627-1 [Deletion]

29. By deleting § 6.627-1 and related
footnotes.
§6.631 [Amendmenit]

30. By amending Figure 6-2 referred
to in § 6.634 by deleting the phrase “At
least 2 candles” in the intensity column
and inserting in lieu thereof “.06 I,

£ 6.637 {Amendment)

31, By amending § 6.637(a) by delet-
ing the number “.03” and inserting in
liey thereof “05",

8§ 6.612 [Amendment]

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

33. By amending § 6.714(c) to read as
foltows:

§ 6.714 Powerplant limitations.

(¢Y 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 operstion of the engine
within the limitations prescribed in par-
agraphs (a) and (b of this section.

§ 6.738 [Amendment]

34. By amending § 6.738(b) (1) by de-
leting the words *“octane number” and
inserting in lieu thereof “grade or des-
ignation™.

35. By amending § 6738 by adding a
new paragraph (f) to read as follows:

() Tail rofor. The tail rotor shall be
marked so that the rotor disc will be
conspicuous under all.normal ground
conditions.

Proposed rules—Part 7:

Two changes are proposed which affect
control systems. Section 7.225 now re-
quires manual control systems to comply
with the provisions of that section. Be-
catse the word manual has erroneously
been construed to limit the applicability
of this section, it is proposed to amend
§ 7225 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 6 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
visuzl inspection only, and a factor of
1.25 when sample castings are subjected
to radiographic inspection and strength
tests. Changes proposed to § 7.207 would
provide a series of casting factors and
corresponding test and inspection re-
guirements intended to reflect current
methods and practices.

A revision fo 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 significantly affecting safe emergency
evacuation. A reduction to 18 inches
appears justifigble; and it is proposed to
reduce the upper aisle width to 18 inches
for rotorcraft having a passenger seat-
ing 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

¢
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advisability of a further reduction to 16
inches.

Section 7.385 requires thaf, in areas
of the rotoreraflt where flammable Ouids
or vapors might be liberated by leakage
or other failure in fluid systems, design
precautions hbhe taken to safeguard
against the ignition of such fluids or
vapors due to the operation of other
equipment. However, a further pro-
vision 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-
sidered that providing for the control
of fire is not a suitable alternative for
taking desizn precautions to prevent
fire, It is also being proposed to delete
$ 7412 dealing with pressure crossfeed
fuel lines because the provisions of
,§7.385 as proposed herein cover the in-
stallation of flammable fluid-carrying
systems, including pressure crossfeed
lines.

Bection 77.405{e) currently reqguires
each gearbox used in the rotor drive
system of a category A helicopter to be
bench 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 is adequate to show the structural
and functional capacity of the gearbox
as an element of the whoele helicopter,
the additional test now required by
§ 7.405(e) is not necessary. Therefore,
it is proposed to delete the paragraph.

Presently effective §§ 7.413 and 7.416
cover the demonstiration of adequate
fuel flow and 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 econduct-
ing the flow test. The unusable fuel sup-
ply is defined as the guantity at which
the first evidence of malfunction occurs.
This definition is unnecessarily restric-
tive and is not essential to safety since
the rotorcraft is no less airworthy if
unusable fuel supply is selected as a
quantity which is in excess of that which
would produce a malfunction. Accord-
ingly, it is proposed to revise the defini-
tion of unusgable fuel supply to make it
not less than the quantity at which the
first evidence of malfunction occurs, the
same as in other airworthiness parts.
Furthermore, Part 7 employs the con-
cept of “low fuel” and requires warning
to the pilot when low fuel guantijty 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 quantity. 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
reguirement is unnecessary even when
practicable because a rotorcraft will
continue to be airworthy so long as
usahble fuel can be used regardless of the
quantity of unusable fuel.

In addition to the matter of unusable
fuel supply, another guestion has arisen
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relating to the flow requirements of
§7.413, Section 7.413(c) presently re-
quires that the available fuel flow shall
be 150 percent of actual fuel consump-
tionn for gravity systems, 0.8 pounds per
takeofl horsepower per hour for pump
systems, or 125 percent of actual takeoff
fuel consumption for pump systems.
These margins are not required to insure
adeguate fuel flow. Furthermore, a
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(¢).

The presently effective provisions of
§§ 7.414 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
§ 7414 and combine all fuel pump re-
quirements in § 7.430 in a form consist-
ent with other airworthiness parts.

Presently effective § 7.415 alse 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
horscpower basis for establishing flow
rate, it is proposed to delete § 7.415.

Presently eflective § 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 isolate 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 section, 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 oil temperature warning device for all
rotor drive gearboxes, Beecause 1t is
doubtful that such devices would fur-
ther safety in the case of small, non-
critigal gearboxes of simple design, it is
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 systemn requirements. It is pro-
posed to amend § 7.622() by adding two
provisions which relate to 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 elec-
trical protective devices ot 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 conditions in the
laboratory.

Two changes are proposed to the light-
ing requirements. Figure 7-2 now speci-
fles that position light intensity for
angles 40° to 90° above or helow 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 proposed to amend
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 heen determined that such 2z limita-
tion might be unduly restrictive. There-
fore, it is proposed to permit 0.5 stera-
dians of obstruction.

- A new §7.653 is proposed to insure
valid hydraulic system laboratory tests.

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

Miscellaheous ehanges of an editorial
or clarifying nature are being proposed
for §§ 7.11, 7.308, 7.44%7, 7.612, 7.634, 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 § 7.11(b) by adding
at the end thereof a note to read as
follows:

§ 7.11 Designation of applicable regu-
lations.
= = * L] *
(b) * * ¥

Nete: The term “type certificate" as used
In this paragraph does not imciude a “pro-
visional” type certifieate.

§ 7.225 [Amendment]

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

3. By amending § 7.226 to read as
follows:

§ 7.226 Dual primary flight contral 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 conjunc-
tion. Individual pilot loads equal to 75
percent of those obtained in accordance
with § 7.225 shall be applicable.

4. By amending § 7.306(c) and the
nhote to read as follows:

§ 7.306 Material strength praperties and
design values.
* = E & *

(¢ MO-HBDBE-5, ANC-17, ANC-18,
and ANC-23, (Part IT) values shall be
used unless shown to be inapplicable in
8 particular case.

Note: MII-HDBEK-5, “Strength of Metal
Alrcraft Elements'. ANC-17, “Plastlcs for
Ajreraft”; ANC-18, “Design of Wood Aircraft
Structures”™; AMC-23, "Composite Construc-
tlon for Flight Vehicles,” are published by



the Department of Befense and the Pederal
Aviation Agency and may be obtained from
the Superintendent of Documents. Govern-
ment Printing Office, Washington 25, D.C.

5. By amending § 7.307(b to read as
follows:

§ 7.307 Special factors.

ib» Casting jactors. (1' For struc-
tural castings, the factor of safety pre-
scribed in § 7.200by shall be multiplied
by the casting factors specified in sub~
divisions (1) and «iir of this subpara-
graph. The prescribed tests and inspec-
tions shall be in addition to those neces-
sary to establish foundry quality control.
Castings shzll be inspected in accord-
ance with approved specifications.

i) Each casting, the fallure of which
would preclude continued safe flicht and
landing of the rotocraft or which would
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 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 at a load equal to 1.15
times limit load.

NHote: Examples of c2stings to *hich this
subdivision applies: structural attachment
fittings; parts of flight control systems: ¢on-
trol surface hinges and balance weight at-
tachments. seat, berth, safety belt, and fuel
and oil tank supports and attachments:
cabin pressure valves.

(i1} For structural castings other than
those specified in subdivision (1} of this
subparagraph, the casting factor shall
be not less than 1.25, and the required in-

spections shall be as follows:
Casting fattor | Tnspeetims
20of greater. ...____| 100 percent vispal
Less than 20 greater | 100 percent visoal, and onygmeye
than 1.5 particle of pebetrant.
1251018, ......] 100 percent wviszal, ot
parsicle or pepelrant, and

i radographic, etceps that it

shall be 2oceplabie o redoce
< the POTORDIAZY O] castines in-
! spected radtozraphicaily whed
: an sp[l\mve-‘. ;;mphr:_v qQunlsty
onol  provedure = estab

12) Castings which are pressure tested
&s parts of a hydraulic or other fluid
system shsall not be required to comply
with the provisions ¢f this section unless
such castings support airplane structural
loads.

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

§7.332 [Amendment]

6. By amending § 7.332(a) by insert-

ing a new definition in the note between

the definitions of “W=Wx" and “h" to
read as follows:
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W=Wy for tailwheel units (lbs.) equal
to whichever of the following is
critical:

(1} The static weight on the
tallwheel with the rotorcraft rest-
tng on 21l wheels. or

(2) The vertical component of
the ground reaction which would
occur at the tallwheel assuming
the mass of the rotorcraft acting
a1 the center of gravity and exert-
ing s for¢e of lg downward With
the rotorcraft in the maximum
rnose-up attltude considered in the
nose-up landing condttions. {See
§ 7246 (b) and (¢).)

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

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

§7.352 Boat hulls.

The hull and auxiliary floats of sea
or amphibian type rotorcraft shall be
divided into watertight compartments
s0 that, with any single compartment
flooded, the buoyancy of the hull and
auxiliary floats (and wheel tires, if used)
will provide a sufficient margin of post-
tive stability to minimize capsizing,

9. By amending § 7.357(g) to read as
follows:

§ 7.337 Emergeacy evacuation,

12 Width of main aisle. The main
passenger aisle width at any point be-
tween septs shall not be less than the
values in the following table.

Minimum main pas-
senger aisle width
[ asse ngee seating apRcity
+ ® Less than | 25inches
25 inches | and more
from floor | from Goor
incher Tnches
Worles.... .
1twly, 12 20
X or more 15 20
10. By amending §7.385 to read as

foliows:
§ 7.385 Flarumable fluid fire protection.

Provisions shall be incorporated to
prevent the ignition of fivid which might
be liberated by leakage or fallure of
flammable fiuid 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 Fucl 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 rotorcraft is
operated at attitudes and altitudes rep-
resenting the most adverse conditions
from the standpoint of fuel Teed.

(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 be delivered 1o 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 exXceed the
sum of the amount established as the
unusable 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(D).

t3) Such main pumps shall be used
as are necessary for each operating con-
dition and rotorcraft attitude for which
the demonstration i~ 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 § 7.430(h)).

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

§§ 7.414,7.415  [Deletions)

14. By deleting §§ 7.414 and 7.415.
15. By amending § 7416 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 unusable
fuel supply for each tank used for take-
off and landing shall be established as
not less than the quantity at which the
first evidence of malfunctioning occurs
under the most adverse conditions from
the standpoint of fuel feed during takeoff
and landing. The unusable fuel supply
for all tanks, other than those used for
takeoff and landing, shall be established
as not 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)Y 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
anpther tank is turmed on.

16. By amending § 7.430 to read as fol-
lows:

§7.430 Fuel pumps.

(a) Main pumps. (1) Any fuel pump
which is required 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,

Note: The phrase “fuel infection pump*
means a pump which supplles the proper
flow and pressure conditions for fuel in-
jection when such Injection is not accom-
plished in a carburetor. Fuel injectlon is g
special form of carburetion: the charging
of air or gas with volatile carbon compounds.
It is elther an intermittent charging of air
by discrete metered guantities of fuel such
a3 occurs in a Diesel cylinder or it is a con-
tinuous charging of ailr by fuel, the fuel flow
being proportioned to the airflow through
the engine. Exzamples of contlnuous in-
jection are injections into the supercharpger
section of a reciprocating engine or into the
combustion chambers of a turblne engine.



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

§ 7.438 [Deletion]

17. By deleting § 7438 including the
associated note.

18. By amending § 7.447 fo read as
follows:

§ 7.447 0Oil filters.

If the powerplant installation incor-
porates an oil filter (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 oil through the
filter element is completely blocked.

§ 7.487 [Amendment]

19. By amending § 7.487(c) by delet-
ing from the first sentence the words
“complying with § 7.488" and inserting
in lieu thereof *“to isolate the engine
power section from the engine accessory
section”. :

§7.488 [Deletion]

20. By deleting § 7.488.
21. By amending § 7.604 by amending

paragraphs (£} and (m) to read as
follows:
§ 7.604 Powerplant instruments,

- £l = » *

(f) A warning device to indicate Iow
fuel in each tank if an engine can be
supplied 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 remeins when the rotorcraft
is in the most adverse condition, fromn the
standpoint of fuel feed from that tanl,
whether or not that condition can be
sustained for five minutes.

* L] ® * *

(m) Oil temperature warning device
to 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 [Amendment]

22, By amending § 7612 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 liew thereof “excluding™.

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

* * * * *

(f) Duplicate instrument systems. If
duplicate flight instruments are reguired
by the operating parts of the Civil Air
Regulations (see note under §7.610), the
provisions 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 operating system pro-
vided for other flight ¢rew 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 be 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 station. Means for transferring
an Instrument from one system to
another shall be provided. The control
used shall be of a positive positioning
type marked to indicate clearly which
system is being used.

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

§ 7.622 Generating system.

- £ 3 - ® ]
() 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 cannct 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 maintained 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.
Ed Ed * = *

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

28, By adding a new § 7.627 to read as
follows:

§ 7.627 Electrical system tests.

When laboratory tests of the electrical
system are conducted, they shall he per-
formed on a mock-up utilizing the same
generating equipment complement as in
the rotoreraft, The equipment shall
simulate the electrical chiaracteristics of
the distribution wiring and connected
loads to the extent necessary for valid
test results. Laboratory generator drives
shall simulate the aetual prime movers
on the rotorcraft with respect to their
reaction to generator loading, including
loading due to faults. When the con-
ditions of flicht cannot adeguately he
simulated in the laboratory or by greund
tests on the prototype rotorcraft, flight
tests shall be conducted.

§ 7.634 [Amendment]

27. By amending § 7.634(a) by deleting
the phrase “of paragraphs (b) and {(e)”
and inserting in lieu thereof '‘of para-
graph (b)'".

28. By amending Figure 7-2 by de-
leting the phrase “At least 2 candles”
in the intensity column and inserting
in lieu 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 [Redesignationl

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

§7.653 Hydraulic system tesis.

‘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 rotorcrait. Hy-
draulic system characteristics shall be
simulated to the extent necessary for
valid test results.

Note: Hydraulic systemn charagteristics are
influenced by such factors as the relative
location of hydraulic equipment, line
diameter and line length.

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

§ 7.714 Powerplant limitations.
*x * > * »

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

§7.738 [Amendment]

33. By amending § 7.738(h) (1D 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:

(fy Tail roter. The tail rotor shzall
be marked so that the rotor dise will
be conspicuous under all normal 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 epera-
tion 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 {o 30
seconds per cycle.

Concurrently, the provisions of § 13.260
(h), dealing specifically with reversers
intended for use in flight, would be
amended to retain the requirement for
a ohe-minute reversal operation.



In consideration of the foregoing, it is
proposed to amend Part 13 of the Civil
Air Regulations (14 CFR Part 13, as
gemended) as follows:

i, By amending § 13.260(a) by de-
leting from the last sentence the words
“one minute™” and inserting in liey there-
of ‘30 seconds”.

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

§ 13.260 Thrust reversers.

] - . L] »

(b) If the reverser is intended for use
in flight, the provisjons of paragraph (a)
of this section shall apply, except that,
after each reversal, the reverser chall 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-
lizble operation of the device in fiight.

Proposed tules—Part 14:

Presently effective § 14.154 covers the
functionsal testing of propellers. Para-
graph (d) of this section requires 200
complete cycles ¢f operation from the
lowest normal pitch to the maximum
reverse pitch. This paragraph further
provides that at 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
pericds is unnecessary because the
propeller is adeguately endurance tested
in aecordance 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
Air Regulations (14 CFR Part 14, as
amended) as follows:

§14.154 T{Amendment]

By amending §14.154:d) 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 lmitations 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
Afr Regulations (14 CFR Part 18, as
amended) as follows:

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

§ 18.13 Aircraft operating limitations.

When a repair or an slterstion results
in any change in the aircraft operating
limitafions or in the data contained in
the approved aircraft flight manual, the
aircraft shall not be approved for return
to service unless such operating limita-
tions or data are appropriately revised
and earried 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:

Sections 43.10 and 43.10-1 require that
alrcraft operating limitations be avail-
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able in all aircraft, exeept foreign air-
craft, operated in the United States, or
that there be an approved Aircraft Flignt
Azannal  The cwrrent requirements do
not insure 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 ingdvertent overloading. Therefore,
it is proposed to amend § 43,10 to provide
that such information be available. In
conjunction with this, it is proposed to
delete § 43.10-1 since the proposal would
incorporate in § 43.10 the substance of
the provisions of § 43.10-1,

In consideration of the foregoing, it is
proposad to amend Part 43 of the Civil
Air Regulations (14 CFR Part 43, as
amended) as follows:

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

§ 43.10  Aircraft requirements.
L - L] - E ]

(d) No aircraft, except foreign alir-
craft, shall be operated unless the op-
erating limitations prescribed for the
particular aircraft are set forth in a cur-
rent approved Aircraft Flight Manusal,
on placards, listings, instrument mark-
ings, or in any combination thereof. The
flisht manual, placards, listings, or mark-
ings shzall be legible and accessible to the
pilot at his station, and shall include
limitations on the following items, as
apblicable:

1y Speed (e.g., normal operating
speed, flaps extended speed);

(2) Powerplant (e.g., rpm, manifold
pressure, g5 temperature) ;

(3) Aircraft weight, center of gravity,
and weight distribution, including the
composition of the useful load in those
combingations and ranges intended to in-
sure that the weight and center of grav-
ity position will remain within approved
limits (e.z., combinations and ranges of
crew, oil. fuel, passengers, and baggage);

(4) Minimum flight crew;

(5 Types of operation;

(6) Maximum operating altitude;

{7y Maneuvering flight load factors;

(8) Rotor speed (for rotoreraft) ;

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

(100 Any other limitations prescribed
when the aircraft is certificated.

§ 43.10-1 [Deletion]

2. By deleting § 43.10-1 and footnotes
1 and 2 related thereto.

[PR. Doc. 61-5267; Filed, June T, 1961;
8:45 am.]
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