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§34.89

800 Independence Avenue, SW., Wash-
ington, DC, or at the FAA New England
Regional Office, 12 New England Execu-
tive Park, Burlington, Massachusetts,
or at the Office of the Federal Register,
800 North Capitol Street, NW., suite
700, Washington, DC.

[Doc. No. 25613, 55 FR 32861, Aug. 10, 1990; 55
FR 37287, Sept. 10, 1990; Amdt. 34-1, 60 FR
34077, June 29, 1995]

8834.83—34.88 [Reserved]

§34.89 Compliance with smoke emis-
sion standards.

Compliance with each smoke emis-
sion standard shall be determined by
comparing the plot of the smoke num-
ber as a function of power setting with
the applicable emission standard under
this part. The smoke number at every
power setting must be such that there
is a high degree of confidence that the
standard will not be exceeded by any
engine of the model being tested. An
acceptable alternative to testing every
engine is described in Appendix 6 to
ICAO Annex 16, Environmental Protec-
tion, Volume Il—Aircraft Engine Emis-
sions, First Edition, June 1981, effec-
tive February 18, 1982. This incorpora-
tion by reference was approved by the
Director of the Federal Register in ac-
cordance with 5 U.S.C. 552(a) and 1 CFR
part 51. This document can be obtained
from the address listed in §34.64. Other
methods of demonstrating compliance
may be approved by the Administrator
with the concurrence of the Adminis-
trator of the EPA.

[Doc. No. 25613, 55 FR 32861, Aug. 10, 1990, as
amended by Amdt. 34-1, 60 FR 34077, June 29,
1995]

PART 35—AIRWORTHINESS
STANDARDS: PROPELLERS

Subpart A—General

Sec.

35.1 Applicability.

35.3 Instruction manual for installing and
operating the propeller.

35.4 Instructions for Continued Airworthi-
ness.

35.5 Propeller operating limitations.

Subpart B—Design and Construction

35.11 Applicability.
35.13 General.
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35.23 Pitch control and indication.
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35.31 Applicability.
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35.35 Blade retention test.

35.37 Fatigue limit tests.

35.39 Endurance test.

35.41 Functional test.

35.42 Blade pitch control system component
test.

35.43 Special tests.

35.45 Teardown inspection.

35.47 Propeller adjustments and parts re-
placements.

APPENDIX A TO PART 35—INSTRUCTIONS FOR
CONTINUED AIRWORTHINESS

AUTHORITY: 49 U.S.C. 106(g), 40113, 44701-
44702, 44704.

SouRCE: Docket No. 2095, 29 FR 7458, June
10, 1964, unless otherwise noted.

Subpart A—General

§35.1 Applicability.

(a) This part prescribes airworthiness
standards for the issue of type certifi-
cates and changes to those certificates,
for propellers.

(b) Each person who applies under
Part 21 for such a certificate or change
must show compliance with the appli-
cable requirements of this part.

[Amdt. 35-3, 41 FR 55475, Dec. 20, 1976]

§35.3 Instruction manual for installing
and operating the propeller.

Each applicant must prepare and
make available an approved manual or
manuals containing instructions for in-
stalling and operating the propeller.

[Amdt. 35-5, 45 FR 60181, Sept. 11, 1980]

§35.4 Instructions for Continued Air-
worthiness.

The applicant must prepare Instruc-
tions for Continued Airworthiness in
accordance with Appendix A to this
part that are acceptable to the Admin-
istrator. The instructions may be in-
complete at type certification if a pro-
gram exists to ensure their completion
prior to delivery of the first aircraft
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with the propeller installed, or upon is-
suance of a standard certificate of air-
worthiness for an aircraft with the pro-
peller installed, whichever occurs
later.

[Amdt. 35-5, 45 FR 60181, Sept. 11, 1980]

§35.5 Propeller operating limitations.

Propeller operating limitations are
established by the Administrator, are
included in the propeller type certifi-
cate data sheet specified in §21.41 of
this chapter, and include limitations
based on the operating conditions dem-
onstrated during the tests required by
this part and any other information
found necessary for the safe operation
of the propeller.

[Amdt. 35-5, 45 FR 60182, Sept. 11, 1980]

Subpart B—Design and
Construction

§35.11 Applicability.

This subpart prescribes the design
and construction requirements for pro-
pellers.

§35.13 General.

Each applicant must show that the
propeller concerned meets the design
and construction requirements of this
subpart.

§35.15 Design features.

The propeller may not have design
features that experience has shown to
be hazardous or unreliable. The suit-
ability of each questionable design de-
tail or part must be established by
tests.

§35.17 Materials.

The suitability and durability of ma-
terials used in the propeller must—

(a) Be established on the basis of ex-
perience or tests; and

(b) Conform to approved specifica-
tions (such as industry or military
specifications, or Technical Standard
Orders) that ensure their having the
strength and other properties assumed
in the design data.

(Secs. 313(a), 601, and 603, 72 Stat. 752, 775, 49
U.S.C. 1354(a), 1421, and 1423; sec. 6(c), 49
U.S.C. 1655(c))

[Amdt. 35-4, 42 FR 15047, Mar. 17, 1977]

§35.23

§35.19 Durability.

Each part of the propeller must be
designed and constructed to minimize
the development of any unsafe condi-
tion of the propeller between overhaul
periods.

§35.21 Reversible propellers.

A reversible propeller must be adapt-
able for use with a reversing system in
an airplane so that no single failure or
malfunction in that system during nor-
mal or emergency operation will result
in unwanted travel of the propeller
blades to a position substantially
below the normal flight low-pitch stop.
Failure of structural elements need not
be considered if the occurrence of such
a failure is expected to be extremely
remote. For the purposes of this sec-
tion the term ‘‘reversing system”
means that part of the complete re-
versing system that is in the propeller
itself and those other parts that are
supplied by the applicant for installa-
tion in the aircraft.

§35.23 Pitch control and indication.

(@) No loss of normal propeller pitch
control may cause hazardous over-
speeding of the propeller under in-
tended operating conditions.

(b) Each pitch control system that is
within the propeller, or supplied with
the propeller, and that uses engine oil
for feathering, must incorporate means
to override or bypass the normally op-
erative hydraulic system components
so as to allow feathering if those com-
ponents fail or malfunction.

(c) Each propeller approved for in-
stallation on a turbopropeller engine
must incorporate a provision for an in-
dicator to indicate when the propeller
blade angle is below the flight low
pitch position. The provision must di-
rectly sense the blade position and be
arranged to cause an indicator to indi-
cate that the blade angle is below the
flight low pitch position before the
blade moves more than 8° below the
flight low pitch stop.

[Amdt. 35-2, 32 FR 3737, Mar. 4, 1967, as
amended by Amdt. 35—5, 45 FR 60182, Sept.
11, 1980]
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Subpart C—Tests and Inspections

§35.31 Applicability.

This subpart prescribes the tests and
inspections for propellers and their es-
sential accessories.

§35.33 General.

(a) Each applicant must show that
the propeller concerned and its essen-
tial accessories complete the tests and
inspections of this subpart without evi-
dence of failure or malfunction.

(b) Each applicant must furnish test-
ing facilities, including equipment, and
competent personnel, to conduct the
required tests.

§35.35 Blade retention test.

The hub and blade retention arrange-
ment of propellers with detachable
blades must be subjected to a cen-
trifugal load of twice the maximum
centrifugal force to which the propeller
would be subjected during operations
within the limitations established for
the propeller. This may be done by ei-
ther a whirl test or a static pull test.

(Secs. 313(a), 601, and 603, 72 Stat. 752, 775, 49
U.S.C. 1354(a), 1421, and 1423; sec. 6(c), 49
U.S.C. 1655(c))

[Amdt. 35-4, 42 FR 15047, Mar. 17, 1977]

§35.37 Fatigue limit tests.

A fatigue evalution must be made
and the fatigue limits determined for
each metallic hub and blade, and each
primary load carrying metal compo-
nent of nonmetallic blades. The fatigue
evaluation must include consideration
of all reasonably foreseeable vibration
load patterns. The fatigue limits must
account for the permissible service
deteriortion (such as nicks, grooves,
galling, bearing wear, and variations in
material properties).

[Amdt. 35-5, 45 FR 60182, Sept. 11, 1980]

§35.39 Endurance test.

(a) Fixed-pitch wood propellers. Fixed-
pitch wood propellers must be sub-
jected to one of the following tests:

(1) A 10-hour endurance block test on
an engine with a propeller of the great-
est pitch and diameter for which cer-
tification is sought at the rated rota-
tional speed.

14 CFR Ch. | (1-1-97 Edition)

(2) A 50-hour flight test in level flight
or in climb. At least five hours of this
flight test must be with the propeller
operated at the rated rotational speed,
and the remainder of the 50 hours must
be with the propeller operated at not
less than 90 percent of the rated rota-
tional speed. This test must be con-
ducted on a propeller of the greatest di-
ameter for which certification is re-
quested.

(3) A 50-hour endurance block test on
an engine at the power and propeller
rotational speed for which certification
is sought. This test must be conducted
on a propeller of the greatest diameter
for which certification is requested.

(b) Fixed-pitch metal propellers and
ground adjustable-pitch propellers. Each
fixed-pitch metal propeller or ground
adjustable-pitch propeller must be sub-
jected to the test prescribed in either
paragraph (a)(2) or (a)(3) of this sec-
tion.

(c) Variable-pitch propellers. Compli-
ance with this paragraph must be
shown for a propeller of the greatest di-
ameter for which certification is re-
quested. Each variable-pitch propeller
(a propeller the pitch setting of which
can be changed by the flight crew or by
automatic means while the propeller is
rotating) must be subjected to one of
the following tests:

(1) A 100-hour test on a representa-
tive engine with the same or higher
power and rotational speed and the
same or more severe Vvibration charac-
teristics as the engine with which the
propeller is to be used. Each test must
be made at the maximum continuous
rotational speed and power rating of
the propeller. If a takeoff rating great-
er than the maximum continuous rat-
ing is to be established, and additional
10-hour block test must be made at the
maximum power and rotational speed
for the takeoff rating.

(2) Operation of the propeller
throughout the engine endurance tests
prescribed in Part 33 of this sub-
chapter.

[Doc. No. 2095, 29 FR 7458, June 10, 1964, as
amended by Amdt. 35-2, 32 FR 3737, Mar. 4,
1967; Amdt. 35-3, 41 FR 55475, Dec. 20, 1976]

§35.41 Functional test.

(a) Each variable-pitch propeller
must be subjected to the applicable
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functional tests of this section. The
same propeller used in the endurance
test must be used in the functional
tests and must be driven by an engine
on a test stand or on an aircraft.

(b) Manually controllable propellers.
500 complete cycles of control must be
made throughout the pitch and rota-
tional speed ranges.

(c) Automatically controllable propel-
lers. 1,500 complete cycles of control
must be made throughout the pitch
and rotational speed ranges.

(d) Feathering propellers. 50 cycles of
feathering operation must be made.

(e) Reversible-pitch propellers. Two
hundred complete cycles of control
must be made from Ilowest normal
pitch to maximum reverse pitch, and,
while in maximum reverse pitch, dur-
ing each cycle, the propeller must be
run for 30 seconds at the maximum
power and rotational speed selected by
the applicant for maximum reverse
pitch.

[Doc. No. 2095, 29 FR 7458, June 10, 1964, as
amended by Amdt. 35-3, 41 FR 55475, Dec. 20,
1976]

§35.42 Blade pitch control system
component test.
The following durability require-

ments apply to propeller blade pitch
control system components:

(a) Except as provided in paragraph
(b) of this section, each propeller blade
pitch control system component, in-
cluding governors, pitch change assem-
blies, pitch locks, mechanical stops,
and feathering system components,
must be subjected in tests to cyclic
loadings that simulate the frequency
and amplitude those to which the com-
ponent would be subjected during 1,000
hours of propeller operation.

(b) Compliance with paragraph (a) of
this section may be shown by a ration-
al analysis based on the results of tests
on similar components.

[Amdt. 35-5, 45 FR 60182, Sept. 11, 1980]

§35.43 Special tests.

The Administrator may require any
additional tests he finds necessary to
substantiate the use of any unconven-
tional features of design, material, or
construction.

Pt. 35, App. A

§35.45 Teardown inspection.

(a) After completion of the tests pre-
scribed in this subpart, the propeller
must be completely disassembled and a
detailed inspection must be made of
the propeller parts for cracks, wear,
distortion, and any other unusual con-
ditions.

(b) After the inspection the applicant
must make any changes to the design
or any additional tests that the Admin-
istrator finds necessary to establish
the airworthiness of the propeller.

[Doc. No. 3095, 29 FR 7458, June 10, 1964, as
amended by Amdt. 35-3, 41 FR 55475, Dec. 20,
1976]

§35.47 Propeller adjustments and
parts replacements.

The applicant may service and make
minor repairs to the propeller during
the tests. If major repairs or replace-
ment of parts are found necessary dur-
ing the tests or in the teardown inspec-
tion, the parts in question must be sub-
jected to any additional tests the Ad-
ministrator finds necessary.

APPENDIX A TO PART 35—INSTRUCTIONS
FOR CONTINUED AIRWORTHINESS

A35.1 GENERAL

(a) This appendix specifies requirements
for the preparation of Instructions for Con-
tinued Airworthiness as required by §35.4.

(b) The Instructions for Continued Air-
worthiness for each propeller must include
the Instructions for Continued Airworthiness
for all propeller parts. If Instructions for
Continued Airworthiness are not supplied by
the propeller part manufacturer for a propel-
ler part, the Instructions for Continued Air-
worthiness for the propeller must include the
information essential to the continued air-
worthiness of the propeller.

(c) The applicant must submit to the FAA
a program to show how changes to the In-
structions for Continued Airworthiness made
by the applicant or by the manufacturers of
propeller parts will be distributed.

A35.2 FORMAT

(@) The Instructions for Continued Air-
worthiness must be in the form of a manual
or manuals as appropriate for the quantity
of data to be provided.

(b) The format of the manual or manuals
must provide for a practical arrangement.
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A35.3 CONTENT

The contents of the manual must be pre-
pared in the English language. The Instruc-
tions for Continued Airworthiness must con-
tain the following sections and information:

(a) Propeller Maintenance Section. (1) Intro-
duction information that includes an expla-
nation of the propeller’s features and data to
the extent necessary for maintenance or pre-
ventive maintenance.

(2) A detailed description of the propeller
and its systems and installations.

(3) Basic control and operation information
describing how the propeller components and
systems are controlled and how they oper-
ate, including any special procedures that
apply.

(4) Instructions for uncrating, acceptance
checking, lifting, and installing the propel-
ler.

(5) Instructions for propeller operational
checks.

(6) Scheduling information for each part of
the propeller that provides the recommended
periods at which it should be cleaned, ad-
justed, and tested, the applicable wear toler-
ances, and the degree of work recommended
at these periods. However, the applicant may
refer to an accessory, instrument, or equip-
ment manufacturer as the source of this in-
formation if it shows that the item has an
exceptionally high degree of complexity re-
quiring specialized maintenance techniques,
test equipment, or expertise. The rec-
ommended overhaul periods and necessary
cross-references to the Airworthiness Limi-
tations section of the manual must also be
included. In addition, the applicant must in-
clude an inspection program that includes
the frequency and extent of the inspections
necessary to provide for the continued air-
worthiness of the propeller.

(7) Troubleshooting information describing
probable malfunctions, how to recognize
those malfunctions, and the remedial action
for those malfunctions.

(8) Information describing the order and
method of removing and replacing propeller
parts with any necessary precautions to be
taken.

(9) A list of the special tools needed for
maintenance other than for overhauls.

(b) Propeller Overhaul Section. (1) Disassem-
bly information including the order and
method of disassembly for overhaul.

(2) Cleaning and inspection instructions
that cover the materials and apparatus to be
used and methods and precautions to be
taken during overhaul. Methods of overhaul
inspection must also be included.

(3) Details of all fits and clearances rel-
evant to overhaul.

(4) Details of repair methods for worn or
otherwise substandard parts and components
along with information necessary to deter-
mine when replacement is necessary.
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(5) The order and method of assembly at
overhaul.

(6) Instructions for testing after overhaul.

(7) Instructions for storage preparation in-
cluding any storage limits.

(8) A list of tools needed for overhaul.

A35.4 AIRWORTHINESS LIMITATIONS SECTION

The Instructions for Continued Airworthi-
ness must contain a section titled Airworthi-
ness Limitations that is segregated and
clearly distinguishable from the rest of the
document. This section must set forth each
mandatory replacement time, inspection in-
terval, and related procedure required for
type certification. This section must contain
a legible statement in a prominent location
that reads: ‘““The Airworthiness Limitations
section is FAA approved and specifies main-
tenance required under 8§§43.16 and 91.403 of
the Federal Aviation Regulations unless an
alternative program has been FAA ap-
proved.”

[Amdt. 35-5, 45 FR 60182, Sept. 11, 1980, as
amended by Amdt. 35-6, 54 FR 34330, Aug. 18,
1989]

PART 36—NOISE STANDARDS: AIR-
CRAFT TYPE AND AIRWORTHI-
NESS CERTIFICATION

SPECIAL FEDERAL AVIATION REGULATION No.
41 [Note]

Subpart A—General

Sec.

36.1 Applicability and definitions.

36.2 Special retroactive requirements.

36.3 Compatibility with airworthiness re-
quirements.

36.5 Limitation of part.

36.6 Incorporations by reference.

36.7 Acoustical change: Transport category
large airplanes and turbojet powered air-

planes.
36.9 Acoustical change: Propeller-driven
small airplanes and propeller-driven

commuter category airplanes.
36.11 Acoustical change: Helicopters.

Subpart B—Noise Measurement and Eval-
uation for Transport Category Large
Airplanes and Turbojet Powered Air-
planes

36.101 Noise measurement.
36.103 Noise evaluation.

Subpart C—Noise Limits for Subsonic Trans-
port Category Large Airplanes and
Subsonic Turbojet Powered Airplanes

36.201 Noise limits.
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