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Introductory Note

This manual contains in consolidated form (1) Civil Air Regulations
Part 41, Certification and Operation Rules for Scheduled Air Carrier Opera-
tions Outside the Continental Limits of the United States, dated April 15, 1955,
Amendments 41-1 through 41-27, and the editorial changes required by Special
Regulations SR—430 and SR—131, effective December 31, 1958 and February 13,
1959, respectively; and (2) the rules, policies, and interpretations issued by
the Administrator of the Federal Aviation Agency in application to the various
sections of the regulations.

FAA rules are supplementary regulations issued pursuant to authority
expressly conferred on the Administrator in the Civil Air Regulations. Such
rules are mandatory and must be complied with.

FAA policies provide detailed technical information on recommended
methods of complying with the Civil Air Regulations. Such policies are for
the guidance of the public and are not mandatory in nature.

FAA inferpretations define or explain words and phrases of the Civil Air
Regulations. Such interpretations are for the gnidance of the public and will
be followed by the Agency in determining compliance with the regulations.

This manual is arranged to give the number, title, and text of each section
of the regulations followed by any rules, policies, or interpretations applicable
to that section. These rules, policies, or interpretations of the Administrator
are identified by consecutive dash numbers appended to the regulation section
number.

This manual supersedes Civil Aeronautics Manual 41 dated February 1956
and all supplements thereto. As amendments and other pertinent materials
pertaining to Part 41 are issued, they will be included in this manual.
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Certiﬁcatibn and Operation Rules for Schediﬂ?é(‘l‘ Alr

Carrier Operations Outside the Continental
Limits of the United States

Certificate

41.0 General.

The regulations in this part are prescribed
for scheduled air transportation operations
conducted by air carriers between a place
in any State of the United States, or the
District of Columbia, and any place in a Ter-
ritory or possession of the United States; or
between any place in a Territory or posses-
sion and a place in any other Territory
or possession of the United States; or be-
tween places in a Territory or possession;
or beiween any place in the United Siates
and any place outside thereof; or hetween
any two places outside the United States.
The regulations in this part shall also apply
to:

(a) Scheduled air tramsportation opera-
tions conducted by air carriers between a
place in any State of the United States and
the State of Alaska or the State of Hawaii,
respectively, or between the State of Alaska
and the State of Hawaii; and

(b) Any scheduled operations conducted
between points within the State of Alaska
or the State of Hawaii, respectively, by a
common carrier engaged in the carriage by
aireraft of persons or property for compen-
sation or hire or of U.S, mail unless such
operations are conducted as an Air Taxi
Operator under Parts 42 or 47 of this sub.
chapter,

41.31 Issuance. An air carrier operating
certificate preseribing the type of operation,
the routes over which such operation may be
conducted, the airports which may be used,
and such other specifications and restrictions
as may be reasonably required in the interest
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of safety shall be issued by the Administra-
tor to an applicant who demonstrates that he
is capable of conducting the proposed opera-
tions in accordance with the applicable regu-
lations specified in this part.

(a) Alaskan air carriers. Whenever, upon
investigation, the Administrator finds that
the general standards of safety required for
air carrier operations within the State of
Alaska require or permit a deviation from
any specific reguirement of this part for a
particular operation or a class of operations
for which an application for an air earrier
operating certificate has been made, he may
issue an air carrier operating certificate with
appropriate changes, specifying therein the
period during which such deviations may be
permitted.

41.1-1 Application for air carrier operating
certificate (A4 rules which apply to sec. }1.1).

(a) General.

(1) The holder of a certificate of conven-
ience and necessity shall apply to the Adminis-
trator for an air earrier operating certificate at
least 30 days prior to the date proposed for
beginning scheduled air carrier operations out-
side the continental limits of the United States.
The application shall be prepared in looseleaf
form, on white paper approximately 8" x 1015’/
in size, using one side of the sheet only. The
application shall be executed by a duly author-
ized officer or employee of the applicant having
lnowledge of the matters set forth therein, and
shall have attached thereto two copies of the
appropriate written authority issued to such
officer or employee by the applicant.
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(2) A minimum of two copies of the appli-
cation, and of subsequent amendments thereto,
shall be filed with the Regional Administrator
having jurisdiction over the area in which the
principal office of the air carrier is located. If
the principal office of the air earrier is not lo-
cated within the area of a numbered region, the
application shall be submitted either to the in-
ternational field office having jurisdiction over
the area in which the prineipal office of the air
carrier is located, or directly to the Regional
Administrator, International Region, Washing-
ton, D. C.

(3) When any faeility or service directly
affecting the operation of the air carrier con-
cerned is furnished by other than the applicant
or the Federal Government, at least two copies
of the contract or working agreement concern-
ing such facility or service shall be submitted
with the application. In thisconnection,if for-
mal contracts covering such facility or service
have not been completed, letters showing agree-
ment between the contracting parties shall be
accepted until copies of the formal contract are
obtainabile.

(b} Format of application. The outline in
this paragraph shall be followed in completing
the information to be submitted in the appli-
cation:

APPLICATION FOR ATIR CARRIER
OPERATING CERTIFICATE

{Outline)

TO: Tae Feperan Aviatiox Acexcy, Wash-
ington, . (.

In accordance with section 604 of the Federal
Aviation Act of 1935, as amended. and the
Civil Air Regulations, application is hereby
made for an Air Carrier Operating Certificate.

Give exact name and full post office address
of applieant.

Give the name, title. and post office address of
the official or employee to whom correspond-
ence in regard to the application 1s to be
addressed.

Secriox 1. Operations.

A. SBiate whether the type of service pro-
posed is for the carriage of passengers, goods,

SCHEDULED AIR CARRIER OPERATIONS OUTSIDE CONTINENTAL LIMITS
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or mail, or a particular combination thereof.
If the type of service is not the same for each
route or portion thereof, specify the type of
service for each route or portion of a route.

B. State whether the type of operation pro-
posed is day or night, visual flight rules, instru-
ment or over-the-top, or a particular combina-
tion thereof. If the type of operation is not
the same for each route or portion thereof,
specify the type of operation for each route or
portion of a route.

Secrton 11, Schedule.

A. Submit a proposed schedule plan (or
plans if seasonal changes or differences in equip-
ment gre involved) indicating the following:

1. Block-to-block time and wmileage be-
tween scheduled stops.

2. Ground time at each intermediate and
terminal stop.

B. Specify the basis upon which the pro-
posed schedule has been computed, indicating
the following:

1. Cruising speed and altitude.

2. Percentage of horsepower.

3. Direction and velocity of prevailing
winds.

Secrion 111, Route.

A. Submit a map suitable for aerial naviga-
tion on which are shown the exaet geographical
track of the proposed routes, and information
with respect to terminal and intermediate stops,
available landing areas, and radio navigational
facilities, This material will be indicated in a
manner that will facilitate identification. The
applicant may use any method that will clearly
distinguish the information, such as different
colors, different types of lines, etc. For exam-
ple, if different colors are used, the identifica-
tion will be accomplished as follows:

1. Regular routes: Black.

2. Alternate routes: Green.

3. Terminal and
stops: Orange circle.

4. Alternate landing fields or areas: Purple
circle.

5. Other available landing fields or areas:
Yellow circle.

6. Indicate the location and normal operat-
ing range of all radio navigational facilities

regular intermediate
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to be used in connection with the proposed
operation as follows:

2. Show the projected courses of radio
range stations by shaded red areas extended the

distance of normal expected usability.

b. Show omnidirectional radio facilities
by a shaded red eircle extended the distance of
normal expected usability.

B. Aérports. Furnish the following infor-
mation with regard to each regular, alternate,
refueling, and provisional airport to be used
in the conduct of the proposed operation.

1. Name (if any} of airport.

2. Location (by coordinates, and by name
of nearest city or town, and direction and dis-
tance thereto).

3. Class of airport or landing area {munie-
ipal, commercial, military, private, or marked
auxiliary).

4, Aliitude above sea level.

5. Dimensions in linear feet of landing
space available.

6. If hard-surfaced runways are provided,
give number, direction, length, and width of
each and indicate type of surfacing.

7. Obstructions {list adjacent obstructions,
giving height and location, or attach appropri-
ate C. G. A. L. chartsif available).

8. Airport lighting (include beacon, auxil-
iary beacon, boundary lights, floodlights, ete.,
and any emergency lighting equipment; and by
whom operated).

9. List refueling facilities available.

10. Is airport control tower provided and
by whom?

11. Itemize radio navigational facilities
provided and indicate the operating agency.

12, Does runway gradient exceed 2 per-
cent? Ifso,state gradient.

13. What provisions are made for protec-
tion of passengers during loading and unload-
ing at scheduled stop airports?

14. Prevailing winds?

15. Where necessary, are adequate snow
removal facilities available?

C. Weather reporting.

1. Outline the weather service proposed to
be used for dispatching over each route; the
source, 1f other than a United States Weather
Bureau Station; list in detail the location and
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agency in control of stations furnishing reports
for each service; the frequency and method of
collection and dissemination of weather infor-
mation. Outline available terminal and route
forecasting services, the type of maps and the
intervals at which they are made each day.

2. Where it has been determined that addi-
tional weather reporting services will be re-
quired of the U. S. Weather Bureau for the
type of operation involved, the air carrier will
apply in writing to the appropriate Weather
Bureau Regional Office. The request for the
weather reporting services considered essential
should be made coincidental with this applica-
tion to the Federal Aviation Agency.

3. For operation within the continental
limits of the United States, if other than a U. S.
Weather Bureau Station, show proof of TU. S.
Weather Bureau approval of the service and
specify the meteorological facilities available,
the number of personnel and the duties of each,
such as the making of weather maps, forecasts,
observations, etc.

D. Airway lghting. List in detail all air-
way lighting on the routes other than those
alrway lighting facilities owned and operated
by the Federal Aviation Agency if application
includes request for night VFR operation.

Secriox IV, Radio facilities.

A. Communications. List company radio
ground communication facilities installed, pro-
posed to be installed, and those available to, but
not owned by applicant, for each route. The
expected communication coverage of all M
and HF ground facilities should be provided
inmap form. Inthe case of VHF, the expected
coverage at exemplary altitudes should be out-
lined. Aireraft reporting and general change
points, and frequencies should be specified
either on the maps or as an attachment. (If
owned by other than applicant, attach two certi-
fied copies of operating agreement.) List the
following details for each station:

Transinitters. List the following informa-
tion in regard to each transmitter:

1. Make and model number.

2. Remotely or locally controlled.

3. Types of emission and antenna power
for each type of emission.



4. Number of frequency channels pro-
vided and actual {requencies in kilocycles pro-
posed to be used.

5. Method of frequency change {quick
shift or manual tuning).

6. Primary power source, voltage, phase,
ete., and whether commercial source or locally
a@enerated,

7. Auxiliary power source.

8. Functional purpose of transmitter.
If transmitter is used for more than one func-
tion, list in order of primary and secondary
functions as:

a. Radiotelephone plane-to-ground
primary purpose and radiotelephone point-to-
point secondary purpose, or

b. Radiotelephone point-to-point pri-
mary purpose and standby radiotelephone
plane-to-ground secondary purpose, ete.

Receivers.

1. List each receiver by type or model
number and state its primary function, i. e,
plane-te-ground guard, point-to-point C. W.
or point-to-point radiotelephony.

2. List frequency range of each receiver
and state which frequencies in each receiver are
crystal controlled, if any.

3. Describe receiver installation to show
number of receivers locally controlled and num-
ber remotely controlled.

B. Radio navigational facilities. List each
ground radio navigational facility, other than
those operated by the United States Govern-
ment, to be used in the conduct of the proposed
operations (if privately owned ground radio
navigational facilities are to be used and are
owned by other than the applicant. attach two
certified copies of the operating agreement per-
taining to the use of such facilities). List the
following information with respect to each
facility:

1. Type of facility, i. e.. ILS, GCA, Non-
Directional Radio Beacon, LF Radio Range,
VAR, VOR. Loran, etc.

2. Estimated effective range (in miles).

3. Coordinates and loeation with respect to
field or landing area.

4. Power supply: i. e.
locally generated.

5. Auxiliary power supply.

commercial or
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6. Operating frequency or frequencies.

C. Aireraft radio eguipment. List and de-
scribe the aircraft radio equipment installed in
each aireraft by:

Type number.

. Manufacturer.

. Frequency range.

. Operating frequencies.

. Emergency power supply.
. Antenna system.

o Wt s GO KD

Section V. Weather minimums.

A. Submit in detail the proposed ceiling and
visibility limitations for takeoff for instrument
flight and let-down-through at each regular,
alternate, refueling, and provisional airport.
Differentiate between daylight and darkness in
the listing, and where more than one type of
aircraft is to be utilized, and a differential of
limitations exists, indicate proposed limitations
for each type of aireraft.

B. Submit for each proposed scheduled stop
and alternate airport a detailed flight procedure
for instrument approach and let-down-through
and where specific procedures are necessary be-
cause of terrain or traffic conditions, submit a
detailed flight procedure for takeoff and climb
(such procedure should be set up on the basis
of the ceiling and visthility minimums
proposed).

Szrction VI. Aéreraft.

A. List the following information, as appli-
cable, for each aircraft to be used in the pro-
posed operations:

1. The name of the manufacturer.

2, Certification basis and category.

3. Manufacturer’s model number.

4. Name of the manufacturer and type
number of engines.

5. Name of manufacturer and type number
of propellers.

6. N registration number and aireraft
designation.

7. Type of service in which aireraft will be
used (carriage of persons, property, mail, or
combination thereof).

8. Will aircraft be used in regular or re-
serve service?

9. What type of operation (day, night,
visual flight rules, instrument, over-the-top)
will be conducted with this aireraft?



CAM 41

10. List each route or portion thereof over
which this aireraft is to be operated and the
mazximum gross weight proposed for each route
or portion thereof.

11. What is the service ceiling of each type
aircraft with one engine inoperative?

12, List and describe installation and loca-
tion of all lifesaving equipment and emergency
supplies carried aboard each aircraft, such as
life rafts, life preservers, portable emergency
transmitters, Very pistols, and emergency ru-
tions. (If the same equipment is not carried
during all seasons of the year, and on all routes,
list and explain the difference.)

Secrion VII. Maintenance: Aireraft, en-
gines, and accessories.

A. Furnish an organization chart indicating
the authority and the duties of the maintenance
and inspection personnel employed by the ap-
plicant.

B. Furnish an outline of overhaul, periodic
inspections, and check periods relative to the
following listed aircraft and engine compo-
nents (if more than on make, type and model
aireraft used, indicate separately).

1. Aircraft components:

. Wings,

. Fuselage.

Empennage.

. Landing gear.

. Wheels and brakes.

. Center section.

. Nacelles,

. Control system.

Hydraulic system.

Accessories (aireraft),

. Fuel and oil system (aft of firewall).
1. Tuel tanks.
m. Cabin pressurizing and heating sys-

tems.

2. Engine components:

a. Engine.

b. Accessories (engine).

¢. Propellers.

d. TFFuel and oil system {forward of fire-

wall).

e. Oil tanks.

3. Instruments:
a. Flight instruments.
b. Aireraft and engine instruments.

B R P A0 TR
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When maintenance functions are performed
by outside agencies, copies of the maintenance
agreement regarding the extent of such services
to be furnished should be attached to the appli-
cation, as provided for in subparagraph (a) (2)
of this section. The agreement should specify
that services furnished should conform to the
standards approved for the operator, and does
not release the operator from responsibility for
airworthiness of the aircraft or components.

C. Indicate type of maintenance operations
that will be accomplished at each terminal, in-
termediate and overnight stop, relative to the
following:

1. Disassembly and overhaul of aircraft
components, engines, propellers, instruments,
and accessories (aireraft and engine).

2. Periodic inspection and eheck of aireraft
components, engines, propellers, instruments,
and accessories {aircraft and engine).

3. Routine inspection of aireraft compo-
nents, engines, propellers, instruments, and ac-
cessories (aircraft and engine).

4. En route replacements at intermediate
and overnight stops.

5. Refueling.

D. Indicate the number of certificated and
noncertificated mechanies, helpers, ete., includ-
ing their company designation (foreman, in-
spectors, erew chiefs, ete.) located at the main
overhaul base and each terminal and interme-
diate stop.

E. Indicate the distribution of the following
items of spare equipment:

1. Aircraft (list quantity, make, and
model).

2. Engines (list quantity, make, and
model).

3. Propellers (list quantity, make, and
model).

4. Instruments (list quantity, make, and
model).

F. For each terminal, and intermediate stop
at which refueling operation will be performed,
describe the following:

1. Number, type (elevated or under-
ground), and capacity of each fuel and oil

storage tank.
2. List octane ratings of fuels available.



3. List S. A. E. rating or viscosity of oil
available.

4. List facilities for preventing entrance
of water into aireraft fuel tanks.

5. Qutline method used to check for pres-
ence of water in storage tanks.

6. List facilities or method used to remove
water from the storage tanks.

7. Outline method and procedure with
reference to recording water checks.

8. Type of covered container used to con-
vay oil from storage tank to aircraft.

9. Outline method and procedure of
grounding aircraft in protection of fire.

G. For each terminal and intermediate stop,
describe the following facilities:

1. Hangars:

a. Number.

b. Dimensions and number of square feet
available for aircraft storage.

¢. Dimensions and number of square feet
available for shop space.

d. Dimensions of hangar doors.

e. Number of largest sized aircraft of
applicant which may he housed.

2. Equipment for ground handling of air-
craft, as may be required for the proposed
operation.

Secron VIII. Maintenance: Radio and elec-
trical equipment.

A. DBriefly describe the functional operation
of the radio maintenance organization, indicat-
ing the number and scope of responsibility of
supervisory personnel and the number and dis-
tribution of qualified radio mechanics.

B. Indicate the following with respect to air-
craft radio equipment maintenance procedures:

1. Disassembly and overhaunl periods of air-
craft radio equipment and station at which
accomplished.

2, Periodic inspection and check periods of
aireraft radio eguipment and stations at which
accomplished.

3. Equipment replacement at intermediate
and overnight stops.

C. Indicate whether overhaul, periodic in-
spection and routine inspection of aircraft elec-
trical equipment are under the jurisdiction of
the radio maintenance department or the air-
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craft, engine, and accessories maintenance
department.

D. Indicate the following with respect to
aircraft electrical equipment maintenance
procedures:

1. Disassembly and overhaul periods of
aircraft electrical equipment and stations at
which aceomplished.

9. Periodic inspection and check periods of
aircraft electrieal equipment and stations at
which accomplished.

3. Routine inspection periods of aircraft
electrical equipment and stations at which
accomplished.

E. Indicate the distribution of the following
items of spare equipment :

1. Radio equipment (list quantity, make,
and model).

2. Electrical equipment
make, and model).

3. Other electronic equipment (list quan-
tity, make, and model).

Secrion IX. Aérmen. Indicate the composi-
tion of the flight crew. If the composition is
different in different aircraft or on different
routes, so indicate and show the composition of
the flight crew under each different condition.
List the following information with respect to
the airmen to be employed in the proposed
operation:

1, Show the number of first, second, third,
ete., pilots to be employed in the proposed op-
eration, and specify the certificate and ratings
to be held by each.

2. Show the number of pilots for whom
designation “check pilot” will be requested, and
specify the certificate and ratings to be held by
each.

3. Show the number of flight engineers to
be employed in the proposed operation.

4. Show the number of flight radio oper-
ators to be employed in the proposed operation.

5. Show the number of flight navigators to
be employed in the proposed operation.

6. Show the number of dispatchers to be
employed in the proposed operation.

Section X. Additional data.

A. Furnish such additional information and
substantiating data as may serve to implement
this application.

(list quantity,
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Fach application shall be concluded with a
statement as follows:

I certify that the above statements are true.

Signed this ______ day of -________ 19 ..

{(Name and ecapaclty of person duly authorized to
execute this application on behalf of the applicant)

(Published in 18 F. IR. 6750, October 24, 1953, effective
December 1, 1953.)

11.1-2  Amendment of air ewriier operating
certificate (F A4 rides which apply to see. L1.1).

(a) The usual procedure by which a change
is made in an air carrier operating certificate
and operations specifications, which are made
a part thereof, is by an amendment. Thus,
where the air carrier desires the addition or
deletion of an airport, revision of landing or
takeoff minimums, changes in approach pro-
cedures, minor route changes, etc., such changes
may be made by an amendment. Application
for such amendments shall be submitted to the
aviation safety agent or adviser, operations,
assigned to the particular air carrier.

{(b) Amendments concerning revisions of
maintenance time limitations shall be submitted
to the aviation safety agent or adviser, mainte-
nance, assigned to the air carrier.,

(c) Details with respect to applications for
amendment, number of copies, ete., shall be
furnished by the aviation safety agent or ad-
viser concerned npon request.

(d) Amendments to the air carrier operat-
ing certificate and the operations specifications
are usually initiated by the air carrier. How-
ever, if the Administrator considers that the
need for an amendment is essential for safe op-
erations, and no application has been received
from the air carrier, Federal Aviation Agency
personnel authorized to approve any portion
of their operating certificate or operations
specifications issued thereunder, shall notify
the air carrier that an application for such
an amendment should be made. This notifica-
tion shall include full partienlars regarding the
need for the amendment,

(e) An application to amend an air carrier
operating certificate for a new route extension,
which has been authorized in a Certificate of
Convenience and Necessity, or a new type air-
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craft to be used, shall be submitted at least
5 days prior to the proposed date for inaugura-
tion of service, unless permission for a shorter
filing period is approved by the Administrator.
The application for such an amendment shall be
executed in accordance with the applicable pro-
visions of section 41.1-1.

{ Published in 18 I. R. 7650, October 24, 1953, effective
December 1, 1953 ; amended in 19 F, R. 7339, November
13, 1954, effective November 15, 1054.)

41.1-8 Preface pages to operations specifi-
cations (FAA policies which apply to sec. 41.1).
Preface pages to the operations specifications,
which are a part of the air carrier operating
certificate issued by the Administrator, shall
be prepared by the atr carrier on a2 Form ACA-
1014. This form is prescribed by the Adminis-
trator, and copies of it may be obtained from
the aviation safety agent or advisor assigned to
the air carrier or from a district or regional
office of the Federal Aviation Agency.

(Published in 18 . R. 6750, October 24, 1953, effec-
tive December 1, 1933.)

41.1-4 Ceiling and wvisibility minimums
(FAA policies which apply to sec. 41.1).

(a) General. The ceiling and visibility
minimums authorized by the Administrator for
operations into or from airports will be in-
cluded in the operations specifications issued
to the air carrier. The policies set forth in
paragraphs (b) and (c) will be used by the
Federal Aviation Agency in establishing ceil-
ing and vistbility minimums with the following
exceptions:

(1) Ailitary airports. When an air car-
rier 1s authorized to use a military airport, the
ceiling and visibility minimums for takeoff and
landing at that airport will be not less than
those agreed upon by the military authorities
having jurisdiction over the facility.

(2) Foreign airports. Ceiling and visibil-
ity minimums for takeoff and landing at a for-
eign airport will be not less than those pre-
seribed by the country in which the airport is
located. If no minimums have been prescribed
by the foreign govermment, the authorized mini-
mums will be consistent with the policies set
forth in paragraphs (b) and (e).

(b} Takeoff minimums.
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(1} Regular,
airports.
(i) Twin-engine airveraft.

(a} Takeoff minimums may be ap-
proved as low as 300 feet and 1 mile if, after
a consideration of all obstructions in the im-
mediate vicinity of the end of the runway used
and of the facilities and procedures used to
avoid all obstacles in the takeoff area, it is deter-
mined that a safe climb to the minimum en route
altitude can be made. Takeoff minimum lower
than 800-1 and as low as 200-1% may be ap-
proved when the air carrier is authorized land-
ing minimums lower than 300-1 through
utilization of the ILS or GCA facilities serv-
ing the airport, provided such takeoff mini-
mum will not be less than the straight-in land-
ing minimums approved for the particular
airport and conditions are such that a straight-
in ILS or GCA approach can be executed in
accordance with the limitations set forth in the
air carrier operating certificate.

(&) Takeoff minimums as low as
200-15 may also be approved at airports not
served by ILS or GCA facilities. or at airports
equipped with ILS or GCA when conditions
are such that a straight-in ILS or GCA ap-
proach cannot be made in accordance with sub-
division (a) of this subparagraph. Such ap-
proval, however, will be contingent upon the
specification in the flight clearance of an alter-
nate airport having an approved instrument
approach procedure located within a distance
equivalent to 15 minutes at 1 engine inopera-
tive cruising flight in calm air from the airport
of takeoff. In addition, at the time of depar-
ture, the weather at such alternate airport must
be at or above alternate landing minimums. In
submitting applications for approval of such
minimums, the lowest takeoff minimurms appli-
cable without a takeoffi alternate should be
shown in the takeoff minimum column of the
Operations Specifications—Airport. The take-
off minimums applicable when = takeoff alter-
nate is specified in the flight clearance should
be shown in the “Remarks” section of the Opera-
tions Specifications—Airport as follows: (Show
minimums applicable) authorized in accordance
with paragraph—Airport Preface Pages.

provisional, or refueling

CAM 41

(i1} Four-engine aiveraft. Takeoff min-
imums may be approved as low as 200 feet and
14, mile if, after a consideration of all obstrue-
tions in the immediate vicinity of the end of the
runway used and of the facilities and procedures
used to avoid all obstacles in the takeoff area, it
is determined that a safe climb to the minimum
en route altitude can be made. At airports,
where takeoff minimums of 200-14 have been
approved, takeofl minimums of 200-14 may also
be authorized on runways equipped with high
intensity runway lights, provided such lights
are on and in normal operation in order to in-
sure that the pilot has adequate visual reference
to the line of forward motion during the takeoff
run.

(2) Alternate airports. Takeoffl mini-
mums, for both 2- and 4-engine aircraft may be
approved as low as 300 feet and 1 mile, if, after
a consideration of all obstructions in the imme-
diate vicinity of the end of the runway used
and of the facilities and procedures used to
avoid all obstacles in the takeoff area, it is de-
termined that a safe c¢limb to the minimum en
route altitude can be made. When an air car-
rier has been approved for takeoff minimums
of 200-14 at an airport for regular, provisional
or refueling use, this air carrier may have mini-
mums of 200-14 authorized at the same airport
when it is used as an alternate.

(¢} Landing minimums. Intheapproval of
ceiling and visibility minimums for landing,
two methods of approach will be considered.
These are: A regular approach, involving a
maneuver of the aircraft or cireling of the air-
port in order to effect a landing, and a straight-
in approach from a navigational aid to a land-
ing. A landing is considered as straight-in
when the difference between the runway direc-
tion and the track from the navigation aid to
the approach end of that runway is 30° or less.

(1) Regular approack. Where it is neces-
sary to circle or maneuver to effect a landing,
aircraft with higher maneuvering, approach,
and landing speeds shall be operated with
higher landing minimums than slower type air-
craft. To effect this principle, the stall speed
as established in the Ajrplane Flight Manual
at maximum certificated landing weight with
full flaps, landing gear extended, and power off
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will be used to differentiate between the two
types of aireraft. Regular approach mini-
mums are generally the same for all instrument
approach procedures without regard to the type
of radio navigational facility serving the par-
ticular airport, and will be established in accord-
ance with the following policy :

(i) For aircraft having stall speeds in
excess of 75 m. p. h,, the ceiling minimums will
be at least 500 feet above the established eleva-
tion of the airport and not less than 300 feet
above obstructions over which all turns about
the airport will normally be made. In addition,
the ceiling minimums will be 300 feet above all
obstructions within 2 miles on either side of
the centerline of the track from the facility to
the end of the nearest usable runway. To de-
termine the obstruction clearance, the normal
aren for all turns about the airport will be
considered as extending for 2 miles in all di-
rections from the boundary of the airport, ex-
clusive of any areas over which flight is
prohibited. However, in certain cases wheve the
location and characteristics of prominent ob-
structions within the normal turning area about
the airport is such that they can easily be seen
and avoided, ceiling minimums may be estab-
lished, taking into account the aireraft’s ability
to maneuver around these obstructions. Nor-
mally, visibility minimums for such aircraft
will be not less than 134 miles except that visi-
bility minimums of not less than 1 mile may be
authorized for twin-engine aircraft having a
stall speed in excess of 75 m. p. h. but, which
can be safely maneuvered with a radius of turn
of not more than 14 mile.

(ii) Aireraft having stall speeds of 75
m. p. h. or less will normally be authorized to
operate into airports with ceiling minimums 100
feet lower and visibility minimums of 14 mile
less than established for the faster type of air-
craft, but in no case will the ceiling be less
than 400 feet and the visibility less than 1 mile.
The criteria with respect to obstruction clear-
ance will be the same as in subdivision (i) of
this subparagraph except that the normal area
about the airport for all turns will be considered
as extending 1% miles in all directions from
the boundary of the airport.

522441 0—59—-—2
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(2) Straight-in approaches using o radio
range or comparable radio facility (i. e., ADF,
VOR, localizer). Where a radio facility is so
located that the difference between the direction
of the runway to be used for landing, and the
track between the radio facility and the ap-
proach end of that runway is less than 30°,
straight-in approach minimums Jower than the
regular approach minimums may be authorized
when a rate of descent of not more than 500
feet per minute will bring the aireraft from its
final approach altitude over the radio facility
to the end of the runway at zero altitude. In
this configuration, the speed of the aircraft,
having a stall speed in excess of 75 m. p. h. will
be considered to be not less than 120 m. p. h.
in still air, and the speed of the aircraft, hav-
ing a stall speed of less than 75 m. p. h., will
be considered to be not less than 90 m. p. h. in
still air. For both classes of aircraft, the ceil-
ing minimums will not be less than 400 feet, and
the visibility minimums not less than 1 mile,
The yardstick set forth above will be applied
to each airport as a guide, and, where its rigid
application would result in unrealistic or un-
reasonable minimums, such practical adjust-
ment will be allowed as will still provide ade-
quate safety. In such cases, the air carrier’s ap-
plication shall include a full explanation of the
reason for a deviation from the yardstick and
must be concurred in by the aviation safety
agent or adviser, operations, approving the
minimums.

When an ADF or comparable facility is lo-
cated on an airport, the ceiling minimums will
not be less than 500 feet.

The use of facilities such as low frequency
radio ranges, automatic direction finding facili-
ties (ADF), high frequency radio range facili-
ties (VAR), and omnirange facilities {VOR),
is predicated on dependability of operation, lo-
cation of the facility with respect to the air-
port, and monitoring of the facility in the case

1 An ILS localizer course which has a sultable fix, is con-
sidered as a facility comparable to a radio range, A fix
formed by the intersection of a loealized course and a range
leg or radic bearing will be considered as being suitable if:

(1) The Bx s located, either on the front or back course
of the localizer, within 7 miles ¢f the airport, and

{2) The radio range station or source of the radlo bear-
ing is within 25 miles of the fix, and

(3) The range leg or bearing intersects the localizer
course at an angle greater than 45°.
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of a high frequency radio range or VOR. In
exceptional cases, however, an approach may be
authorized utilizing a radio facility which is
deficient in some respects, such as its location in
reference to the airport it is intended to serve,
when the ceiling and visibility minimums are
adjusted eommensurate with the deficiency. In
such case complete justification for the authori-
zation of an approach using a low or high fre-
quency radio range or automatic direction find-
ing facility which is located more than 7 miles
from the airport must be furnished by the air
carrier. The ceiling and visibility minimums
in such case will not be less than (i) 500 feet
and 2 miles when the facility is located from 7
to 10 miles from the airport, (ii) 700 feet and
2 miles when the facility is located from 10 to
12 miles from the airport, and (iii} visual flight
rules will be observed from the radio facility
when such facility is more than 12 miles from
the airport. At the present time, and until
more operational experience has been gained
utilizing VOR facilities for letdowns, the above-
mentioned limitations will also apply with re-
spect to the use of VOR facilities. When a
high frequency radio range (VAR) or omni-
range facility (VOR) is not adequately moni-
tored, the ceiling and visibility minimums will
be at least 1,600 feet and 1 mile unless lower
minimums can be fully justified.

(3Y Straight-in approaches wsing ILS or
GOA facilities. Ceiling and visibility mini-
mums established pursuant to this policy are
for straight-in approaches only, utilizing ILS
or GCA facilities.

(1) Componentsof an ILS.

(@) The components which make up
the instrument landing systems are: () Local-
izer, (2) glide path. (3) outer marker, (4)
middle marker. and (5) approach lights.

(») Compass locator stations may be
installed at the sites of the outer and middle
markers of an instrument landing system, but
are not considered a component of the ILS,
However, when so installed, they may be used
in lien of the outer or middle marker for es-
tablishing a definite position over the fix, pro-
vided the aircraft is equipped with dual auto-
matic direction finding receivers. If an aireraft
is equipped with a single ADF receiver, only
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one compass locator may be used in lien of the
marker at the corresponding position.

(i) Components of a GCA system. The
components which make up the ground con-
trolled approach system include (@) surveil-
lance radar (PPI), (&) altitude and azimuth
control radar (PAR),and (¢} approach lights.

(i) Demonstration of ability, Ap-
proval of minimums for utilization of IL:S or
GCA, whichever is proposed for use, will be
predicated on satisfactory demonstration of
ability by the air carrier to use the proposed
facilities. An air carrier will have demon-
strated such ability when («) the aireraft has
installed and properly functioning, approved
airborne receiving equipment and associated
controls, indicators and antenna, (&) the air
carrier’s training program includes a satisfac-
tory familiarization program in the use of the
proposed facilities and procedures, for all flight
personnel to be engaged in the operation, and
{¢) the flight personnel concerned have demon-
strated under simulated instrument conditions
the ability to safely accomplish the ILS or GCA
approach and landing procedures down to the
proposed minimums.

(iv) Transition to lower minimums.
The transition to lower minimums will be made
in increments of 100 feet ceiling and 1/4-mile
visibility from the straight-in minimums which
could be authorized at a particular airport for
a radio range or comparable facility procedure,
as set forth in this section. The first reduction
of minimums by these increments will be based
on satisfactory demonstration of ability by the
air carrier as outlined under subdivision (iii) of
this subparagraph. Subsequent reduction in
minimums will be based on satisfactory opera-
tion by the air carrier at the authorized mini-
mums for an approximate period of 6 months
using the particular facilities, unless it is
deemed necessary for an air carrier to demon-
strate ability either as specified in subdivision
(ii1) (e) of this subparagraph or under actual
instrument conditions. The pattern of reduc-
tion in minimums is illustrated as follows:
When present straight-in approach minimums
are 400-1 the initial minimums for ILS or GCA
will be 300-34 and at the end of an approxzimate
8-month period of satisfactory operation using
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the particular facilities, the next reduction
would be to 200-14.

(v) Lowest landing minimums. Where
no adjustment to the ceiling minimums is neces-
sary for obstruction clearance as explained in
(a) of this subdivision, landing minimums of
20014 are the lowest minimums which may be
approved at the present time with all com-
ponents of the ILS or GCA facilities in opera-
tion. Exception to these minimums may be
made at specific locations where the installation
of improved navigational aids so warrants.

(@) Adjustment of ceiling minimums
for obstruction clearance. 'When the minimum
obstruction clearance as described in section
609.10 or section 609.12 of Chapter II (i. e.,
Regulations of the Administrator} of this title
cannot be met in the approach area, considera-
tion will be given to establishing ceiling mini-
mums which will afford comparable safety. In
this event, the ceiling minimums will be deter-
mined by the application of the following
formula to all obstructions projecting above the
established slope line and located, in the case
of an ILS procedure, in the approach area be-
tween the outer marker and the end of the
runway, or in the case of a GCA procedure, in
the approach area within a distance of 5 miles,
outward from the end of the runway:

(7} Extend a line horizontally out-
ward from the top of each obstruction and
parallel with the runway centerline to a point
of intersection with the established slopeline,
and from that point extend a line vertically to
a point of intersection with the glide path. The
point of intersection at the highest level of the
glide path as established by the foregoing for-
mula will determine the minimum ceiling that
may be considered.

(2) Where minimum ocbstruction
clearances cahnot be met in the transitional and
horizontal surfaces immediately adjacent to the
approach area and when deemed necessary,
consideration will be given to an adjustment in
the ceiling minimums commensurate with the
degree of interference presented by the particu-
ar obstruction or obstructions.

(3) When application of the for-
mula set forth in the preceding subparagraphs
to an obstruction projecting above the estab-
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lished slope surface indicates a ceiling of less
than 300 feet, the ceiling will not be reduced
below 300 feet until it has been determined by
flight checks that the lower ceiling may be
authorized.

(4) Lowest landing minimums wutilizing
back course of the ILS. Straight-in approach
minimums of 300-1 or 400-34 may be approved
on the back course of the ILS provided (i) the
criteria outlined in section 609.10 of Chapter IT
{i. e., Regulations of the Administrator) of this
title is complied with, (ii) the approach is moni-
tored by surveillance radar, (iii) high-intensity
runway lights or approach lights are in opera-
tion on the runway to which the approach is
being conducted, (iv) the obstruction clearance
criteria is complied with as cutlined in section
609.10, and (v) the establishment of such a pro-
cedure will not adversely affect traffic at the
airport concerned.

(5) PPI approach. Minimums for a PPI
approach will be established in the same manner
as outlined in subparagraphs (1) (i) and (ii)
of this paragraph for a regular or circling
approach,

(6) Airports not served by a radio navi-
gational or letdown facility.

(1) Takeoff minimums. Takeoff mini-
mums for both 2- and 4-engine aircraft may be
approved as low as 300-1 if, after a considera-
tion of all ohstructions in the immediate viein-
ity of the end of the runway used, and of the
facilities and procedures used to avoid all ob-
stacles in the takeoff area, it is determined that
a safe climb to the minimum enroute altitude
can be made.

(1) Landing minimums. Landing min-
imums as low as 1,000-1 may be approved for
airports located outside of control zones; and
as low as 1,000-3 for airports located in contrel
zones if, after consideration of the terrain in
the vicinity of the airport and the traffic density
in that area, the Administrator deems that op-
erations at these minimums assure an adequate
level of safety.

(7) Application of obstruction clearance
criterin in determining landing ceiling mini-
mums. Unless safety requires otherwise, land-
ing ceiling minimums for approaches using a
radio range or comparable facility will be shown
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on the Operations Specifications—Airport to
the nearest 100 feet. For ezample, assuming
that the controlling obstruction at an airport is
249 feet high, a ceiling minimum of 500 feet will
normally be considered as meeting the obstrue-
tion clearance criteria outlined in subparagraph
(1) (1). If,on the other hand, such obstruction
were 250 feet high. minimums of 600 feet will
normally apply. In eases where the ILS ob-
struction clearance criteria cannot be met, the
ceiling arrived at by application of the formula
contained in subparagraph (3) (v) (e) will
normally be shown to the nearest 100 feet; ex-
cept that a flight check is required where appli-
cation of the formula indicates a ceiling of less
than 300 feet.

(Published in 18 7. R. 6730, October 24, 1933, effective
December 1, 1953.)

(d) E'stablishment of alternate airport land-
ing minimums at airports served by ILS.
Alternate airport landing minimums of 600-2,
T700-114%, or 800-1 may be authorized at airports
where the ILS is not equipped with approach
lights.

{Puoblished in 21 F. R. 4999, Julr 6, 1536, effective
July 12, 1956.)

41.1-5 Form of application for issuance of
tnitial or revised O perations 8 pecifications, Air-
craft Maintenance (FAA rules which apply to
sec. 41.1). Applications by the air carrier for
new or amended Operations Specifications, Air-
craft Maintenance, shall be made on Operations
Specifications Form ACA-1014 or equivalent.

Those pages of the Operations Specifications,
Aireraft Maintenance, which contain the list of
aircraft components, inspections, checks and
overhauls, and time limitations therefor, shall
be prepared by the air carrier on a Form ACA-
1014 or equivalent. Such pages shall be pre-
pared to permit insertion in a suitable loose-leaf
binder. Each page shall be consecutively num-
bered and identified as an Operations Speeifica-
tions, Aircraft Maintenance.

The air carrier shall list the aircraft com-
ponents and the overhauls, inspections, checks,
and time limitations therefor either on separate
pages in the Operations Specifications, Aircraft
Maintenance, or together on the same pages.
1f listed separately, the overhauls, inspections,
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and checks shall be appropriately and thor-
oughly identified, by number and/or nomencla-
ture, to include any applicable abbreviations.
The list of individual aireraft components shall
show proper reference to the overhauls, inspec-
tions or checks by means of the applicable num-
ber, nomenclature or abbreviation thereof.
When so listed, it shall mean that such compo-
nents are overhauled, inspected or checked at
the times identified in the Operations Specifica-
tions.

Four copies of the application® and attach-
ments shall be submitted to the assigned agents,
the first copy of the application bearing the
signature of a duly authorized representative
of the air carrier. Approval or disapproval
shall be indicated on the first and second copies
of the application and attachments which will
be returned to the air carrier. The air carrier
shall, in turn, indicate receipt in the space pro-
vided on the second copy and return it to the
assigned agent.

(Paublished in 19 F, R. 7339, November 13, 1954, effec-
tive November 15, 1954.)

41.1-8 Form of application for issuance of
initial or revised Operations Specifications,
Aiéreraft Weight and Balance Control (FAA
rules which apply to sec. 41.1). Applications
by the air carrier for new or amended Opera-
tions Specifications, Aircraft Weight and Bal-
ance Control,* shall be made on Operations
Specifications Form ACA-1014 or equivalent.

Four copies of the application shall be sub-
mitted, the first copy of the application bearing
the signature of a duly authorized representa-
tive of the air carrier. Approval or disap-
proval of the carrier’s application shail be indi-
cated on the first and second copies of the appli-
cation which will be returned to the air carrier.
The air carrier shall, in turn, indicate receipt in

# Application for initial time limitations applicable to new
aireraft, engines, propellers or appliances, not previously used
in atr ecarrier service mary require Washington concurrence
prior to final issuance by the FAA regional office and there-
fore, should be submitted as soon as possible, but not later
than 15 days prior to the date that the aircraft or component
is to be placed into service.

4+ The Operations Specifications, Alrcraft Welght and Bal-
ance Control, may combine weight control procedures commen
to more than one aireraft or they may separate weight and
balance procedures specifieally adapted to a particular afreraft
type and model.
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space provided on the second copy and return
it to the assigned agent.

(Publisbed in 19 F. R. 7339, November 13, 1954,
effective November 15, 1954.)

41.1-7 Policies, procedures, and limitations
governing issuance and amendment of Opera-
tions Specifications, Aireraft Maintenance
(FAA policies which apply to sec. 41.1).

{a) Genergl. The Administrator will issue
and amend Operations Specifications, Air-
craft Maintenance, in accordance with the fol-
Jowing policies, procedures, and limitations.
The criteria hereinafter set forth will be fol-
lowed by the Administrator in fixing time lim-
itations for the performance of overhaul,
inspections, and checks, or in permitting or re-
quiring revisions thereto. The basic principle
followed by the Administrator will be that the
inspections, checks, maintenance, or overhaul be
performed af times well within the expected or
proven service life of each component of the
aircraft. In determining what the expected or
proven service life of an aircraft or any of its
components might be, the Administrator will
consider the following factors: (1) Geographi-
cal area or areas of operation; {2) engine oper-
ating powers, procedures, ete.; (3) number of
landings, long haul versus short haul, ete.; (4)
maintenance organization and inspection pro-
cedures; (5) other operators’ service experience
records; (6) manufacturers’ recommendations;
(7) service history, particularly of known or
evident trends toward malfunctioning. Special
reliance will be placed on service experience,
including the information obtained from such
tests, inspections, or measurements as have been
performed in accumulating such service experi-
ence.

(b) Procedure for establishing new or re-
vised time limitations. Time limitations may
be established in terms of hours of operation,
multiples of engine overhaul periods, or multi-
ples of ingpection periods. Time limitations for
components on which deterioration is not neces-
sarily a function of operating hours, such as
electronic units, pitot tubes, and emergency
flotation equipment, may be established in terms
of calendar months. Certain items may be
maintained on an on-condition overhaul basis.
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On-condition overhaul is applicable to com-
ponents on which a determination of airworthi-
ness may be made by visual inspection, meas-
urements, tests, or other means without a fear-
down inspection or overhaul,

(¢) Adirframe—initial time  lUmitations.
The initial time limitations for overhauls, in-
spections, or checks of airframe may be estab-
lished on a recurrent fixed time basis or by
adoption of a structural inspection specification
covering procedures such as pattern inspections,
Mock overhauls, or progressive inspections.
Regardless of the basis upon which the time
limitations are established, the same basic stand-
ards will be applicable. The maintenance pro-
gram must specify checks, inspections, and
overhauls to be performed and times at which
they will be performed.

(d) Appliances—initial time Umitations.
Initial time limitations for inspections, bench
checks, major inspections, or overhaul, as appli-
cable, to the appliance involved, shoud not be
greater than those limitations applicable to the
same or similar appliances used in existing air-
craft operated by the air carrier. When the
usage or installation of such appliances differs
to a substantial extent from the previous usage
or installation, the time limitations shall be ad-
justed to reflect the extent of such difference.
When new usage or installation is involved, con-
servation time limitations should be established
until service experience shows that more liberal
time limits can be used. In those cases where
an appliance has a subeomponent which is sub-
ject to wear with time in service, the air carrier
will establish maintenance procedures for pe-
riodic inspection of such subcomponent to insure
its continued airworthiness.

(e) Powerplanis—initial time limitations.
The initial overhaul time limitations for any
engine which has never been used in air carrier
service will tentatively be established at 1,000
hours. However, the operations specifications
will require sample overhaul of a representative
number of engines, but not less than three, to be
accomplished at each increment of 100 hours,
beginning at 800 hours, unless such new model
engine incorporates certain unconventional fea-
tures not previously employed in air carrier
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operations, in which case, the initial overhaul
period will be established by the Administrator.
Satisfactory teardown inspection wiil be neces-
sary before increasing the fleet overhaul period
to the next higher increment. This sample over-
hanl procedure a2nd evaluation of serviee ex-
perience will provide the operator with neces-
sary information to substantiate the basic
1,000-hour overhaul.

The initial time limitations for overhaul of
an engine model which has received substantial
air carTier service experience, but not by the
applicant, will tentatively be established at
1,000 hours. An engine model will not be con-
sidered as having substantial air earrier service
experience unless it has been satisfactorily
operated by another carrier on an approved
1,000-hour or higher overhaul period. How-
ever, the operations specifications will require
that the basie 1,000-hour overhaul period be sub-
stantiated on the same basis as outlined for a
new engine except that sample overhauls of a
representative number of engines will be accom-
plished in increments of 100-hour periods begin-
ning at 900 hours. The initial time limitations
for overhaul of accessories which are a part of
the power package, including propellers, will
be established at the overhaul period fixed for
the engine itself, unless service experience per-
mits or requires higher or lower overhaul
periods.

(1) Revision of time limitations—general.
The inspection and overhaul time limitations
applicable to airframes, powerplants, propel-
lers, and appliances will be revised on the basis
of service experience. Increases in such time
limitations may be made when the vecord of
service experience for the previous 90 days indi-
cates that such increase will not adversely affect
the continuous condition of airworthiness.
When the service records indicate that any
component or subcomponent consistently re-
quires Tepair, adjustment, or other maintenance
because of damage, wear, or deterioration,
within the current time limitations, the air car-
rier will be responsible for initiating corrective
action.

(1) Airframe—revision of time limita-
tions. The increases of time limitations for
overhaul (or major inspection in case of pat-
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tern system, ete.) of airframes will be based on
evaluation of all pertinent serviee records and
examination of at least one aircraft, of the
model involved, that has been overhauled at the
currently approved time limitations. When a
pattern or block overhaul type of maintenance
system is used, it will be permissible to resched-
ule individual items in another block or pattern,
if performance and condition of the specific
item warrants such an increase,

(2) Powerplants ond associaied mechani-
cal appliances—revision of time limitations.
Increases in engine overhaul periods will not be
approved in increments greater than 100 hours.
Increases in time Iimitations above the 1,000-
hour basic engine overhaul period will be con-
sidered on the basis of satisfactory service
experience at the currently approved time limi-
tations. The operator may request amendment
to the currently approved time limitations by
submitting a letter to the assigned FAA agent,
indieating the desired time limitations on the
particular engines involved, and designating
three to five engines for disassembly inspection
by the FAA agent. The engines chosen for
exhibit must have operated in 2 satisfactory
manner for the maximum time permissible,
under currently approved time limitations. If,
after disassembly and inspection of the exhibit
engines and related components, it is found that
the new time limitations are justified, the air
carrier may then submit a formal application
for an amendment in the routine manner re-
questing the extension of the overhaul period
on the entire fleet of engines and related com-
ponents of the same type and model. Engine
accessories may be operated to double or triple
the approved engine overhaul time limitations
if it is found that previous satisfactory service
and overhaul experience, including the service
to be performed at each engine change period,
would justify the increase as not adversely af-
fecting the continuous condition of airworthi-
ness of the component involved. The procedure
for requesting and granting increases in over-
haul time limitations for such component will
be the same as used for the basic engine.

(8) Appliances, general—revision of time
limitations., Increases in established times for
inspections, bench tests, or overhaul periods
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will be based on consideration of the following
factors: (i) Geographical area or areas of oper-
ation; (ii) number of landings, long haul versus
short haul; (iii) maintenance organization and
inspection procedures; (iv) manufacturers’
recommendations; (v) service history, particu-
larly of known or evident trends toward mal-
functioning. When electrical/electronic appli-
ances are overhauled on an on-condition basis,
special consideration will be given to the con-
tinued airworthiness of mechanieal components
of such equipment.

(4) E'mergency equipment. The inspection
periods for first aid kits, flotation equipment,
and other emergency equipment will assure the
continued serviceability and immediate readi-
ness of such equipment for its intended emer-
gency purposes. Major inspection periods will
be established for the purpose of determining
that all components of the emergency equipment
are complete and airworthy and may be ex-
pected to remain in this condition until the next
major inspection or actual use under emergency
conditions. Routine inspection periods will be
established to assure that such equipment (or
any component thereof) is installed or stored
properly, has not been tampered with, damaged,
or had articles removed since the last inspection.
All inspection periods will be adjusted in ac-
cordance with service experience and pertinent
operating conditions.

{Published in 19 F. R. 7339, November 13, 1954, effec-
tive November 15, 1954.)

41.1-8 Clontent of O perations Specifications,
Adreraft Maintenance (FAA policies which
apply to sec. 41.1}. The Administrator wiil
1ssue Operations Specifications, Aireraft Main-
tenance, which have the following minimum
contents:

(a) The Operations Specifications, Aircraft
Maintenance, will contain 2 listing of the com-
ponents of airframes, engines, propellers, and
appliances, and the time limitations for checks,
inspections and overhauls applicable to each
listed component. The list of components will
be complete and inclusive except that subcom-
ponents which are subject to check, inspection,
and overhaul at the same time limitations as the
components to which they are related may be
omitted from the listing (e. g., that form com-
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monly called the “short form”™). When this is
done, the operations specifications will bear a
statement to the effect that parts and subcom-
ponents not listed will be checked, inspected,
and overhauled at the same time limitations
specified for the component or assembly to
which such components are related.

When coded identifications or titles, such as
“operation #1, #2, #3, ete.” or “line check,
intermediate check, base inspection, etc.,” are
used in connection with specified time limita-
tions in the operations specifications, a brief
description of such terms will be included which
identifies the operation concerned.

(b) If the carrier proposes QOperations Spec-
ifications, Aircraft Maintenance, which would
permit for all or any part of an aircraft a block
overhaul system, a sampling inspection and
overhaul system, or any other maintenance
system which either (1) does not prescribe a
fixed period for overhaul, inspection, or check
of each component of an aireraft, or (2) in-
cludes alternative standards and procedures
under which the air carrier may be given au-
thority to establish and adjust such time limi-
tations, the air carrier will fully define and
deseribe the manner in which such a special
maintenance program, will be performed.

(¢) Operations specifications identified as
Operations Specifications, Aireraft Mainte-
nance—(General, will contain conditions uni-
formly applicable to all Qperations Specifica-
tions, Aireraft Maintenance.

(Published in 19 F.R. 7339, November 13, 1954, ef-
fective November 15, 1954.)

41.1-9  Content of Operations Specifications,
Aéreraft Weight and Balance Control (FAA
policies which apply to sec. 41.1). The Opera-
tions Specifications, Aireraft Weight and Bal-
ance Control, as submitted by an air carrier,
will contain an accurate description of the pro-
cedures used to maintain control of weight and
balance of all aircraft operated under the terms
of the operating certificates which will insure
that the aircraft, under all operating condi-
tions, is loaded within the gross weight and
center of gravity limitations. This description
should include procedures used for determining
weight of passengers, weight of baggage, peri-
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odic alreraft weighing. type of loading devices,
and identification of aireraft concerned.

(Publizhed in 18 F.R. 7339. November 13, 194, ef-
fective November 13, 1934.)

41.2 Compliance. All operations shall be
conducted in accordance with the specifica-
tions of the air carrier operating certificate
and the rules contained in this part.

41,3 Duration. An air carrier operating
certificate will continue in effect until ean-
celed, suspended, or revoked, after which it
shall be surrendered to any officer or em-
ployee of the Administrator upen request.
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414 Display. The air carrier operating
certificate shall be available at the appropri-
ate operations office for inspection by any
authorized representative of the Adminis-
trator or Board.

1.5 Inspection. An authorized repre-
sentafive of the Administrator shall be per-
mitted at any time and place to make inspec-
tions or examinations to determine the
operator’s compliance with the appropriate
requirements of the regulations in this
subehapter and the Federal Aviation Act of
1958, as amended.

Passenger Operation Rules

Route Requirements

11.10 Airport spacing. In the ease of op-
erations employing aireraft having two en-
gines, airports adequate for the aircraft
used shall be located so that the aireraft,
when Aying along the ronte, will at no time
be at a greater distance therefrom than 15
minutes flying at normal cruising speed, ex-
cept where the Administrator finds that be-
cause of the character of the terrain, the
type of operation, and the performance of
aireraft used adeguate safety will be pro-
vided with airports spaced at greater
distances,

11.11 Communications facilities. A two-
way ground-to-aircraft radio communica-
tions system shall be available at such points
as are necessary to insure adequate commu-
nication between plane and ground over the
entire route.

11,12 Weather reporting seruvices.
Weather reporting services shall be avail-
able at such points along the route as are
necessary to insure sufficient weather re-
ports prepared from observations made and
released by a source acceptable to the
Administrator.

41.13 Navigational facilities,

(a) Short distance operation. Except in
the case of a day contact operation where
the characteristics of the terrain are such
that navigation can be accomplished by ref-

erence to landmarks, each route shall be
equipped with radio navigational facilities
s0 located as to permit navigation by such
facilities over the entire route. For instru-
ment operation a facility shall be so located
with respect to each scheduled stop and re-
quired alternate airport as to provide ade-
quate means for making an instrument ap-
proach. In day instrument operation such a
facility is not required at an alternate used
only when the weather conditions are as
good as or better than: broken clouds, ceil-
ing 1,000 feet, visibility 2 miles, with condi-
tions stable or improving.

(b) Long disiance operation. Each roufe
shall be equipped with radie navigational
facilities so located as to permit the obtain-
ing of reliable radio bearings when within
200 miles of any regular or approved alter-
nate airport and 2 facility shall be so located
with respect to each such airport as to pro-
vide adequate means for making an instru-
ment approach: Provided, That the Admin-
istrator, at particular airports, may approve
facilities which provide less coverage than
that required in this section if he finds that
adequate safety is provided.

41.13-1 Day over-the-top short distance op-
eration (FAA policies which apply to sec.
41.18 (a)).

(a) General. The following policies will be
applied by the Federal Aviation Agency in
authorizing day over-the-top short distance
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operations by scheduled United States flag air
earriers in certain localities outside the con-
tinental limits of the United States where the
characteristics of the terrain are such that
navigation during such operations can be ac-
complished by reference to landmarks.

{b) Areas of application. In certain locali-
ties beyand the continental limits of thie United
States, en route operations are restricted to day
flight, providing 3-mile visibility or better ex-
ists, because of the characteristics of the terrain,
the operating limits of the aircraft being used,
or the en route navigational facilities. On some
of the routes so restricted, the terminals and/or
intermediate stops are equipped with adequate
instrument approach facilities, and instrument
departures and approaches have been or can be
authorized.

(c) Provisions for authorization of the op-
erations. Where the conditions outlined in the
preceding paragraph exist, a day over-the-top
operation with instrument departures and ap-
proaches will be authorized if 3-mile visibility
or better exists: Provided,

(1) Currently approved and established
instrument procedures are in effect at all air-
ports where instrument departures and/or ap-
proaches are anticipated, and these procedures
are included in the operations specifications of
the air carrier.

(2) The segment or segments of the route
for which instrument operations are authorized,
namely, the departure from and/or arrival at
the terminals, are defined as preseribed in sec-
tion 41.137 (q), (2) or (3), and included in the
operations specifications of the air carrier.

(3) Operations over the route segment or
segments other than those for which instrument
operations are authorized will be conducted
entirely during the hours of daylight, providing
3 miles’ visibility or better exists.

(4) Allarrivalsat and departures from the
terminals and/or intermediate stops will be
made during the hours of daylight, except
where otherwise provided in the operations
specifications of the air carrier.

(5) Visual aids or nonvisual navigation
facilities along each route segment are such
that at all times a course can be identified and
maintained without deviation of more than 10
miles from the centerline of the route.
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(6) The aircraft equipment, reserve fuel,
flight altitude rules, and alternate airport re-
quirements are met as specified for IFR flights.

(Published in 14 F. R. 5745, September 20, 1949,
effective upon publication in the Federal Register.)

41.14 Airport lighting facilities. For night
operation each scheduled stop and required
alternate airport shall be equipped with ade-
quate lighting facilities.

Aireraft Requirements

41.20 General.

(a) Aircraft shall be certificated and
equipped in accordance with the airworthi-
ness requirements of this subchapter appli-
cable to the type of operation conducted.

(b) Airplanes not certificated under the
transport category requirements shall have
such characteristies as to permit safe opera-
tion over the routes on which such airplanes
will be operated.

(¢) Land aircraft operated over water
beyond gliding distance from shore without
the aid of power shall be equipped with re-
tractable landing gear.

(d) Multiengine airplanes shall be so
equipped that engine rotation may be
promptly stopped during flight, except that
for turbine engine installations means for
completely stopping the roiation need be
provided only if the Administrator finds that
rotation could jeopardize the safety of the
airplane.

{e) Irrespective of the basis for certifica-
tion all aircraft possessing engine(s) rated
at more than 600 h.p. (each) for maximum
continuous operation shall comply with the
following, except that, if the Administrator
finds that in particular types of existing air-
craft literal compliance with specific items
of these requirements might be extremely
difficult of accomplishment and that such
compliance would not contribute materially
to the objective sought, he may accept such
measures of compliance as he finds will
effectively accomplish the basic objectives of
this part: Sections 4b.58, 4b.442, 4b.445, 4b.447,
4b 448 (b) and (e¢), 4b.478, 4b.484, 4h.503,
4b.516 through 4b.518, 4b.556, 4b.557, 4b.560,
4b.561, 4b.586, 4b.621 through 4b.624, 4b.651
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through 4b.655, 4b.661 (a) and (c), and 4b.662
through 4b.676 of this subchapter except that
fire detectors of the heat type shall be aec-
ceptable in lieu of smoke detectors for instal-
lation in Class “B” and “C” cargo compart-
ments.

(f) In determining compliance with the
applicable airworthiness reqairements and
operating limitations, a weight and balance
control system approved by the Adminisira-
tor based upon average, assamed, or esti-
mated weights may be utilized.

Note: All references in this section to sections of
Part 4b of this snbchapter are these sections in effect
on October 1, 1949 (14 F.R, 4102, July 16, 1949).

41.21 Radio equipmeni; short distance
operation,

(a) For day contact operations over routes
on which navigation can be accomplished by
visual reference to landmarks, each aircraft
shall be equipped with such radio facilities
as are necessary toaccomplish the following:

{1) Transmit communications and me-
teorological information to at least one
ground station from any point on the route
and transmit, from a distance of not less than
25 miles, to airport traffic control towers lo-
cated at airports approved for the route:

{2) Receive communications at any point
on the route;

(3) By either of two independent means,
receive meteorological information at any
point on the route and receive instructions
from airport traffic control towers located
at airports approved for the route.

If appropriate, one of the means provided
for compliance with subparagraph (3) of
this paragraph may be employed for compli-
ance with subparagraph (2).

(b) For day contact operations over routes
on which navigation cannot be accomplished
by visual reference fo landmarks and for
night contact, day or night instrument oper-
ations, each aircraft shall be equipped with
such radio facilities as are necessary to ac-
complish the following:

(1) Transmif communications and me-
teorological information to at least one
ground station from any point on the route
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and transmit, from a distance of not less
than 25 miles, to airport traffic control towers
located at airports approved for the route;

(2) Receive communications at any point
on the route;

(3) By either of two independent means,
receive meteorological information at any
point on the route and receive instructions
from airport traffic control towers located
at airports approved for the route;

(4) By either of two independent means,
satisfactorily receive radio navigational sig-
nals from any radio aid to navigation re.
quired by section 41.13(a).

If appropriate, one of the means provided
for compliance with subparagraph (3) of
this paragraph may be employed for com-
pliance with subparagraph (2) of this para-
graph or the means provided for compliance
with subparagraph (4) of this paragraph
may be employed for compliance with sub-
paragraph (3) of this paragraph.

41.22 Radio equipment; lIlong distance
operation. Each aircrafi shall be equipped
with such radio facilifies as are necessary
{0 accomplish the following:

(a) By either of two independent means,
transmit communications and meteorolog-
ical information to at least one ground sta-
tion from any point on the route and trans-
mit, from a distance of not less than 25
miles, to airport traffic control towers lo-
cated at airports approved for the route;

{b) By either of two independent means,
receive communications at any point on the
route;

(¢) By either of two independent means,
receive meteorological information at any
point on the route and receive instructions
from airport traffic control towers located
at airports approved for the route;

{(d) By either of two independent means,
satisfactorily receive radio navigational
signals from any radio aid to navigation re-
quired by section 41.13(b).

If appropriate, equipment provided for
compliance with paragraph (c¢) of this see-
tion may be employed for compliance with
either paragraph (b) or this paragraph.
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41.23 Emergency and safely equipment.
After May 31, 1957, the equipment required
in sections 41.23h, 41.23¢, and 41.23d shail be
approved by the Administrator.

41.23-1  First-aid kits (FAA policies which
apply to sec. 41.23). Each first-aid kit should
be dust and moistureproof, should contain only
materials which meet Federal Specifications
GGK 391, as revised, and should include at least
the following items or their equivalent:

(a) No. 1 kit for aireraft of I1-56 persons
capacity.

Adhesive bandage compress, 1’ (16 per

Nnit) oo~ 1
Antiseptic swabs, 10 mm. (10 per unit)___ 1
Ammonia inhalants, 6 min. (10 perunit)__ 1
Ammonia, aromatic spirits, 2 cc. with

drinking cups (4 each per unit)-.__.__. 1
2" bandage compress (4 per unit) _______ 1
4’ bandage compress (1 per unit) ______ 1
Triangular bandage compressed, 40’7 (1

per unit) oo 1
Burn compound, 14 oz. (6 per unit) ______ 1
Tourniquet, forceps, and scissors (1 each

per double unit container)__._________ 1

(b) No. 2 kit for aircraft of 6-85 persons
capacity.’

Adhesive bandage compresses, 1’ (16 per

UNIE) oo oo 9
Antiseptic swabs, 10 mm. (10 per unit)___ 2
Ammonia inhalants, 6 mm. (10 per unit)__ 1
Ammonia, aromatic spirits, 2 cc. with

drinking cups (4 each per unit) . _._____ 2
2"’ bandage compresses (4 per unit)______ 2
4’’ bandage compresses (1 per unit)______ 2
Triangular bandage compressed, 40’ (1

per unit)_______ L ____ 1
Burn compound, 14 oz. (6 per unit)_._____ 1
Tourniquet, forceps, and scissors (1 each

per double unit container)____________ 1

Eye dressing packet (8 each per wunit)
(ophthalmic ointment, 14 oz.; eye pads;
eye strips) . _______ . ______ . ___ 1
(¢) No. 3 kit for aireraft of more than 25-

persons capacity.

Adhesive bandage compresses, 1’* (16 per
umid) e 4

& Kit No. 2 in canvas may alsp be used for liferafts.
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Antiseptic swabs, 10 mm. (10 perunit)____ 2
Ammonia inhalants, 6 mm. (10 per unit)__ 2
Ammonia, aromatic spirits, 2 cc. with

drinking cups (4 each per unit) __..____ 2
2’ bandage compresses {4 per unit)__._._ 3
4’” bandage compresses (1 per unit) __.___ 3
Triangular bandage compressed, 40’" (1

per unit) o __ 3
Burn compound, 14 oz. (6 per unit) —.____ 2
Tourniquet, forceps, scissors (1 each per

double unit container}________________ 1

Eye dressing packet (8 each per unit)

(ophthalmiec ointment, 14 oz.; eye pads;

eye Strips) oo oo

(Published in 17 F. R. 2748, March 29, 1952 ; amended
in 18 F. R. 1433, March 13, 1953, effective March 15,
1953.)

41.23a Sdafety belts. Aircraft shall have
installed a safety belt for each occupant.
Safety belts shall be of an approved type.
In no case shall the rated strength of a
safety belt be less than that corresponding
with the ultimate load factors specified in
the pertinent currently effective aircraft
airworthiness parts of this subchapter, tak-
ing due account of the dimensional charac-
teristics of the safety belt installation for
the specific seat or berth arrangement. The
webbing of safety belts shall be subject to
periodic replacement as prescribed by the
Administrator.

41.23h First-aid kits and emergency
equipment. Each airplane shall be equipped
with a conveniently accessible first-aid kit
adequate for the type of operation involved.
Airplanes scheduled over routes requiring
flichts for long distances over uninhabited
terrain must carry such additional emer-
gency equipment as appropriate for the par-
ticular operation invelved.

401.23¢ Equipment for overwater opera-
tions.

{(a) The following equipment shall be re-
quired for all exiended overwater opera-
tions: Provided, That the Administrator,
after appropriate investigation, may require
the earriage of all of the prescribed equip-
ment, or any item thereof, for any operation
over water, or upon application of an air
carrier, permit deviation from these require-
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ments for a particular extended overwater
operation:

(1) Life vest or other adequate individ-
ual flotation device for each occupant of the
airplane;

{2) Life rafts sufficient in namber and of
such rated capaeity and buoyancy as to ac-
commodate all occopants of the airplane;

(3) Suitable pyrotechnic signaling de-
vices; and

(4) One portable emergency radio signal-
ing device, capable of transmission on the
appropriate emergency frequency or fre-
quencies, which is not dependent upon the
airplane power supply and which is self-
buoyant and water-resistant.

(b) All required life rafts, life vests, and
signaling devices shall be easily accessible
in the event of a ditching without appreciable
time for preparatory procedures. After
May 31, 1957, this equipment shall be in-
stalled in conspicuously marked locations
approved by the Administrator.

(c) A survival kit, appropriately equipped
for the route to be lown, shall be attached to
each required life raft.

4123d FEmergency evacuation equipment.

(2) Means for emergency evacuaiion.
After August 31, 1957, on all passenger-carry-
ing airplanes, at all emergency exits which
are more than 6 feet from the ground with
the airplane on the ground and with the
landing gear extended, means shall be pro-
vided to assist the occupants in descending
from the airplane. At floor level exits ap-
proved as emergency exits, such means shall
be a chute or equivalent device suitable for
the rapid evacuation of passengers. During
flight time this means shall be in a position
for ready use: Provided, That the require-
ments of this paragraph do not apply to
emergency exits over the wing where the
greatest distance from the lower sill of the
exit to the wing surface does not exceed 36
inches,

(b) Interior emergency exit markings.

(1) After May 31, 1957, all passenger
emergency exits, their means of access, and
their means of opening shall be marked
conspicuously. The identity and location of
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emergency exits shall be recognizable from
a distance equal to the width of the cabin.
The location of the emergency exit operating
handle and the instructions for opening shall
be marked on or adjacent {0 the emergency
exit and shall be readable from a distance of
30 inches by a person with normal eyesight.

(2) After August 31, 1957, in all passen-
ger-carrying airplanes for night operations,
a source or sources of light, with an energy
supply independent of the main lighting
system, shall be installed to illuminate all
passenger emergency exit markings. Such
lichts shall be designed to function auto-
matically in a crash landing and to continue
to function thereafter and shall also be
operable manunzally, or shall be designed only
for manual operation and also to continue {o
function following a crash landing. When
such lights require manual operation to
function, they shall be turned on prior to
each night take-off and landing.

41,24 Supplemental oxygen; reciprocat-
ing-engine-powered airplanes. Except where
supplemental oxygen is provided in accord-
ance with the requirements of section 41.24a,
supplemental oxygen shall be furnished and
used as set forth below., The amount of sup-
plemental oxygen required for a particular
operation to comply with the rules in this
part shall be determined on the basis of flight
altitudes and flight duration consistent with
the operating procedures established for
such operation and route. As used in the
oxygen requirements hereinafter set forth,
“altitude” shall mean the pressure altitude
corresponding with the pressure in the
cabin of the airplane, and “flight altitude”
shall mean the altitude above sea level at
which the airplane is operated.

{a) Crew members. (1) At altitudes above
10,000 feet to and including 12,000 feet oxy-
gen shall be provided for, and used by, each
member of the flight crew on flicht deck
duty, and provided for all other crew mem-
bers, during the portion of the flight in ex-
cess of 30 minutes within this range of alii-
tudes.

{(2) At altitudes above 12,000 feet oxy-
gen shall be provided for, and used by, each
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member of the flight crew on flight deck duty,
and provided for all other crew members,
during the entire flight time at such alti-
tudes.

(b) Passengers. Each air ecarrier shall
provide a supply of oxygen for passenger
safety as approved by the Administrator in
accordance with the following requirements:

(1) For flights of over 30-minute dura-
tion at altitudes above 8,000 feet to and in-
cluding 14,000 feet a supply of oxygen suffi-
cient to furnish oxygen for 30 minutes to 10
percent of the number of passengers carried
shall be reguired.

{2) For flights at altitudes above 14,000
feet to and including 15,000 feet a supply
of oxygen sufficient to provide oxygen for the
duration of the flight at such altitudes for
30 percent of the number of passengers car-
ried shall generally be considered adequate.

(3) For flights at altitudes above 15,000
feet a supply of oxygen sufficient to provide
oxygen for each passenger carried during the
entive flight at such altitudes shall be re-
quired.

41.24-1 Supplemental oxygen for crew
members (FAA interpretations which apply to
sec. 41.24 (a) (1)).

(a) The phrase, “during the portion of
flight in excess of 30 minutes within this range
of altitudes” applies to all crew members in-
cluding the flight crew members on flight deck
duty. Thus, oxygen is required to be provided
for, and used by, each member of the flight
crew on flight deck duty only during the por-
tion of the flight in excess of 30 minutes within
this range of altitudes.

(b) The words “and used by” mean contin-
uous use of the oxygen by a crew member during
the required periods, except when it is necessary
for the crew member to remove the oxygen mask
in connection with his regular duties.

(Published in 19 F. R. 549, Feb. 2, 1954, effective
Feb. 15, 1954; 21 F. R. 5437, July 20, 1936, effective
July 31, 1956).

41.24-2 Qazxygen requirements for standby
erew members (FAA interpretations which
apply to sec. 41.24 (a)). Standby crew mem-
bers who are on call or are definitely going to
have flight deck duty prior to the completion
of a flight must be provided with the same
amount of supplemental oxygen as that pro-
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vided for ecrew members on duty other than on
flight deck duty. However, if the standby crew
members are not on call and will not be on
flight deck duty during the remainder of the
flight, they must be considered as passengers
with regard to supplemental oxygen.

(Published in 19 F. R. 547, February 2, 1954, effective
February 15, 1954.}

41.24-3  Operating instructions (FAA poli-
cies which apply to sec. 41.24). Operating in-
structions appropriate to the type of system
and masks installed should be provided for the
flight crew in the appropriate air carrier man-
ual. These operating instructions should con-
tain a graph or a table which will show the
duration of the oxygen supply for the various
bottle pressures and pressure altitudes.

(Published in 19 F. R. 547, February 2, 1954, effective
February 15, 1954.)

41.24-4  Owmygen requirements for jump seat
occupant (FAA policies which apply to sec.
41.24). When the jump seat is occupied by a
check pilot, a crew member, or a flight crew
member, as defined by section 41.187 (h), (j),
and (i), respectively, oxygen should be pro-
vided in accordance with the requirements of
section 41.24. The provision of oxygen at the
jump seat location may be accomplished either
by a portable oxygen unit or an outlet in a
fixed system.

(Published in 19 F. R. 547, February 2, 1954, effective
February 15, 1954.)

41.24-5 Oaygen requirements for infants-
in-arms (FAA policies which apply to sec.
41.24 (8)). Provisions should be made for ad-
ministering oxygen to infants-in-arms and ad-
ditional oxygen should be carried whenever an
unusually large number of infants is carried.
This additional oxygen is needed only when
there is a passenger or infant for each seat posi-
tion and the number of infants not provided
for exceeds 50 percent of the seat positions.
Acceptable methods of administering the oxy-
gen to infants and now used by many operators
are: (a) A disposable plastic mask which can be
fitted to the face; (b) an infant size BLB
oronagal mask and (c¢) semirigid paper cups,
specifically reserved for the purpose, which can
be fitted over the infant’s nose and mouth, with
a hole punched through the bottom through
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which an oxygen tube or a Y-connector can be
inserted. Any other acceptable method may
also be used.

(Published in 19 F. R. 547, February 2, 1954, effective
February 15, 1954.)

41,246 Ouwygen requirements for clinical
purpeses (FAA policies which apply to sec.
41.24 (b)). The regulations do not require
that oxygen be provided for clinical purposes;
hence, 1f the air carrier believes that such oxy-
gen is to be desired, he should provide oxygen
for this purpose. Tt is suggested that portable
units of any size the air carrier desires be
used for this purpose in order that the minimum
supply required for supplementary breathing
purposes will be preserved. If, however, the
operator wishes to use a2 common source of
supply for the oxygen required by the regula-
tions and for clinical purposes, he may do so if
he provides an amount of oxygen sufficiently
greater than that required by the regulations.
A quantity of 300 liters STPD would probably
be considered as satisfying reasonable needs.

{Pablished in 19 F. R. 547, Februoary 2, 1954, effective
Februnary 15, 1954.)

4124-T Supplemental oxygen for suste-
nance; turbine-powered airplanes.

{(a) General. Prior to November 30, 1959,
turbine-powered airplanes shall comply with
ithe provisions of section 41.24 or, alierna-
tively, with the provisions of this section ex-
cept that effective November 30, 1959, all
tarbine-powered airplanes shall comply with
the provisions of this section. Sustaining
oxygen and dispensing equipment shall be
furnished by the air carrier for use as set
forth in this section. The amount of oxygen
provided shall be at least that guantity
whieh will be necessary to comply with para-
graphs (b) and (¢) of this seciion. As used
in the oxygen requirements hereinafter set
forth, “cabin pressure altitude” shall mean
the pressure altitude corresponding with the
pressure in the cabin of the airplane, and
“flight altitude” shall mean the altitude
above sea level at which the airplane is op-
erated; for airplanes not equipped with pres-
surized cabins, “cabin pressure altitude”
and “flight altitude™ shall be considered
identical. The amount of sustaining and
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first-aid oxygen required for a particular
operation to comply with the rules in this
part shalil be determined on the basis of cabin
pressure altitudes and flight duration con-
sistent with the operating procedures estab-
lished for each such operation and route.
The requirements for airplanes with pres-
surized cabins shall be determined on the
basis of cabin pressure altitude and the as-
sumption that a cabin pressurization failure
will occur at that altitude or point of flight
which is most critical from the standpoint
of oxygen need, and that after such failure
the airplane will descend in accordance with
the emergency procedures specified in the
Airplane Flight Manual without exceeding
its operating limitations to a flight altitude
that will permit successful termination of
the flight. Following such a failure the
cabin pressure altifude shall be considered
to be the same as the flight altitude unless it
can be shown that no probable failure of the
cabin or pressurization equipment will result
in a eabin pressure altitude equal to the 8ight
altitude, under which circamstances the
maximum cabin pressure alfitude attained
may be used as a basis for certification and/
or determination of oxygen supply.

(b) Crew members. A supply of oxygen
for erew members shall be provided in ae-
cordance with the following requirements:

(1) At cabin pressure altitudes above
10,000 feet to and including 12,000 feet, oxy-
gen shall be provided for and used by each
member of the flight crew on flight deck duty
and provided for all other crew members
during the portion of the flight in excess of
30 minutes within this range of altitudes.

(2) At cabin pressure altitudes above
12,000 feet, oxygen shall be provided for and
used by each member of the flight crew on
flicht deck duty and provided for all other
crew members during the entire flight at
such altitudes.

(¢) Passengers, A supply of oxygen for
passengers shall be provided in accordance
with the foilowing requirements:

(1) For flichts at eabin pressure alti-
tudes above 10,000 feet to and including
14,000 feet, oxygen shall be provided for the
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duration of flight in excess of 30 minutes for
10 percent of the number of passengers
carried.

(2) For flights at cabin pressure alfi-
tudes above 14,000 feet to and including
15,000 feet, oxygen shall be provided for the
duration of flight at such altitude for 30 per-
cent of the number of passengers carried.

(3) For flights at cabin pressure alti-
tudes above 15,000 feet, oxygen shall be pro-
vided for each occupant carried for the
duration of flisht at such altitude.

41.24a Supplemental oxygen require-
ments for pressurized cabin dirplanes; re-
ciprocating-engine-powered airplanes.
When operating pressurized cabin airplanes,
the air carrier shall so equip such airplanes
as to permit compliance with the following
reguirements in the event of cabin pressuri-
zation failure.

(a) Crew members. When operating such
airplanes at flight altitudes above 10,000 feet,
the air carrier shall provide sufficient oxygen
for all crew members for the duration of the
flight at such altitudes: Provided, That not
less than a two-hour supply of oxygen shall
be provided for the flight crew members on
flicht deck duty. (The oxygen supply re-
quired by section 41.24c may be considered
in determining the supplemental breathing
supply required for flight crew members on
flight deck duiy in the event of cabin pres-
surization failure.)

(b} Passengers. When operating such
airplanes af flight altitudes above 8,000 feet,
the air carrier shall provide the following
amount of oxygen:

(1) Where an airplane is not flown at a
flight altitude of over 25,000 feet a supply of
oxygen sufficient to furnish oxygen for 30
minutes to 10 percent of the number of pas-
sengers carried shall be eonsidered adequate,
if at any point along the route to be flown
the airplane can safely descend fo a flight
altitude of 14,000 feet or less within 4
minutes.

(2) In the event that such airplane can-
not descend to a flight altitade of 14,000 feet
or less within 4 minutes, the following supply
of oxygen shall be provided :
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(i} For the duration of the flight in
excess of 4 minutes at altitudes above 15,000
feet, a supply sufficient to comply with see-
tion 41.24(b)(3);

(ii) For the duration of the flight at
altitudes above 14,000 feet to and including
15,000 feet, a supply sufficient to comply with
section 41.24(b)(2); and

(iii) For flight at altitudes above 8,000
feet to and including 14,000 feet, a supply
sufficient to furnish oxygen for 30 minutes
to 10 percent of the namber of passengers
carried.

(3) Where an airplane is flown at an al-
titude above 25,000 feet sufficient oxygen
shall be furnished in accordance with the
following requirements fo permit the air-
plane to descend to an appropriate flight al-
titnde at which the flight can be safely con-
ducted. Sufficient oxygen shall be furnished
to provide oxygen for 30 minutes to 10 per-
cent of the number of passengers carried for
the duration of the flicht above 8,000 feet to
and including 14,000 feet and to permit com-
pliance with section 41.24(b) (2) and (3) for
flicht above 14,000 feet.

(c) For purposes of this section it shall
be assumed that the cabin pressurization
failure will oceur at a time during flight
which is erifical from the standpoint of oxy-
gen need and that after such failure the air-
plane will descend, without exceeding its
normal operating limitations, to altitudes
permitiing safe flight with respect to terrain
clearance,

41.24a-1 Computation of supply for crew
members in pressurized cabin wireraft (FAA
policies which apply to sec. 41.84a (a)).

(a) Cabin altitudes less than 10000 feet.
When a pressurized cabin aircraft is certifi-
cated to fly with a cabin pressure altitude no
greater than 10,000 feet, only the supply of
oxygen stipulated by section 41.24a (a) need
be provided for crew members. In determin-
ing this supply the following policies should be
considered :

(1) The supply of oxygen which should
be provided for all crew members for the dura-
tion of the flight should be computed on the
basis of the cabin pressure altitude which would
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exist after cabin depressurization has occurred
and the aircraft has descended to the altitude
which would permit safe flight with respect to
terrain clearance. (See sec. 4124a (c).)

(2) The operator may use the supply fur-
nished for protective breathing purposes for
compliance with the 2-hour reguirement for
supplementary breathing oxygen. For exam-
ple, the 300 liter STPD supply per flight crew
member, which is the protective breathing sup-
ply when demand (or diluter-demand) systems
are used, will provide a 2-hour supplementary
breathing supply for one flight crew member at
20,000 feet, so that both the minimum 2-hour
supplementary breathing requirement and the
protective breathing requirement would be ful-
filled under most emergency conditions result-
ing from loss of cabin pressure or from contami-
nation of cabin air with smoke or poizonous
gases.

(b) Cabin altitudes greater than 10,000 feet.
When operating a pressurized cabin aireraft
which is certificated to fly with a cabin pressure
altitude greater than 10,000 feet, a supply of
oxygen computed on the basis of the require-
ments of section 41.24 (a) should be provided.

(1) The oxygen supply required for pro-
tective breathing purposes, as defined in section
41.24¢, should be provided in addition to the
above supply for the flight crew members on
flight deck duty. This emergency supply may
be used in the event of cabin pressurization
failure. In the event that operations occur over
terrain which require flights of such duration
and altitude as to use up the emergency oxvgen
supplied either for protective breathing pur-
poses or for the 2-hour supply following
pressurization failure. the supply should be in-
creased to provide for this difference, comput-
ing it for erew members on the basis of section
41.24a (a).

(2} To provide oxygen for crew members
other than the flight crew members on flight
deck duty in the event of cabin pressurization
failure, a supply of oxygen in addition to the
supplies mentioned above should be provided in
accordance with the requiremenis of section
41.24a (a) except that the total supply for these
other crew members need not exceed that pro-
vided on the basis of section 41.24 (a) for cabin
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pressure altitudes in excess of 10,000 feet plus
an additional supply necessary to satisfy the
increased oxygen flow which might be needed
following a pressurization failure; this supple-
ment to the section 41.24 (a) supply should be
based on the duration of flight at the altitudes
which would permit safe flight with respect to
terrain clearance.

{3) During normal operation at cabin pres-
sure altitudes above 10,000 feet oxygen should
be used by each member of the flight crew on
flight deck duty for the duration of the flight
in excess of 30 minutes at the cabin pressure
altitudes between 10,000 and 12,000 feet and for
the duration of the flight at cabin pressure alt)-
tudes in excess of 12,000 feet. In the event of
the loss of cabin pressurization, oxygen should
continue to be used by the flight crew members
on flight deck duty for the duration of flight at
cabin pressure altitudes greater than 10,000 feet.
All other crew members may use oxygen accord-
ing to their individual needs.

(Published in 19 F. R. 547, February 2, 1954,
effective February 15, 1954.)

41.24a-2 Computation of supply for passen-
gers in pressurized cabin aircraft (FAA policies
which apply to sec. 41.24a (B)).

(a) Cabin altitudes less than 10,000 feel.
When a pressurized cabin aireraft is certificated
to fly with a cabin pressure altitude no greater
than 10.000 feet, only the supply of oxygen stip-
ulated by section 41.24 (b) need be provided for
passengers. In determining this supply the
following policies should be considered :

(1) The altitude which should be used in
computing the supply of oxygen required by
this section should be the altitude to which the
aireraft would descend following 2 cabin pres-
surization failure, considering terrain clearance
and operation limitations.

(2) Relative to section 41.24a2 (b) (1) and
(2), no oxvgen need be provided for the first 4
minutes following a cabin pressurization fail-
ure.

{(b) Cabin altitudes greater than 10.000 feet.
When a pressurized cabin aireraft is certificated
to fly with a cabli. pressure altitude greater
than 10,000 feet, the following policies should
be considered: When the cabin pressure alti-
tude is above 10,000 feet to and including 14,-
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000 feet, sufficient oxygen shall be provided for
10 percent of the number of passengers for the
duration of flight between such cabin pressure
aititudes. When the cabin pressure altitude is
above 14,000 feet to and including 15,000 feet,
suffictent oxygen shall be provided for 30 per-
cent of the number of passengers for the dura-
tion of flight between such cabin pressure alti-
tudes. When the cabin pressure altitude is above
15,000 feet, suffictent oxygen shall be provided
for each passenger for the duration of flight
above such a cabin pressure altitude. In addi-
tion to the above supply of oxygen, in order to
provide for loss of cabin pressure, the supple-
mentary oxygen required by whatever portions
of section 41.24a(b) are applicable, shall be
provided except that in no case will it be neces-
sary to furnish a supply of oxygen in excess of
that necessary to supply oxygen to 100 percent
of the passengers for the maximum possible
duration of flight at the maximum cabin alti-
tude which could be attained under either of
the normal operating or emergency conditions
whichever is greater.

(Published in 12 F.R. 547, February 2, 1954, effective
February 15, 1954.)

41.24a-3 COwygen requirements for clinical
purposes (FAA policies which apply to sec.
41.24a(b)). The regulations do not require
that oxygen be provided for clinical purposes;
hence, if the air carrier believes that such oxy-
gen is to be desired, he should provide oxygen
for this purpose. It is suggested that portable
units of any size the air carrier desires be used
for this purpose in order that the minimum
supply required for supplementary breathing
purposes will be preserved. If, however, the
operator wishes to use a common source of sup-
ply for the oxygen required by the regulations
and for clinical purposes, he may do so if he
provides an amount of oxygen sufficiently
greater than that required by the regulations.
It is suggested that a quantity of 300 liters may
be considered as satisfying reasonable needs.

{ Published in 19 F.R. 547, February 2, 1954, effective
February 15, 1954.)

41.24a4  O=zygen requirements for infants-
in-grms (FAA policies which apply fo sec.
41.24n(8)). Provisions should be made for
administering oxygen to infants-in-arms, and
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additional oxygen over that required by section
41.24a(b) should be carried whenever an un-
usually large number of infants is carried.
This additional oxygen is needed only when
there is a passenger or infant for each seat posi-
tion and the number of infants not provided for
exceeds 50 percent of the seat positions. Ac-
ceptable methods of administering the oxygen
to infants and now used by many operators are:
(a) A disposable plastic mask which can be
fitted to the face; (b) an infant size BLB oro-
nasal mask and (c) semirigid paper cups,
specifically reserved for the purpose, which can
be fitted over the infant’s nose and mouth, with
a hole punched through the bottom through
which an oxygen tube or Y-connector ean be
inserted. Any other acceptable method may
also be used.

(Published in 19 F.R. 547, February 2, 1954, eifective
February 15, 1954.)

41.24a-T Supplemental oxygen for emer-
gency descent and for first aid; turbine-
powered airplanes with pressurized cabins.

(a) General. Prior to November 30, 1959,
turbine-powered airplanes with pressurized
cabins shall comply with the provisions of
section 41.24a, with the additional require-
ment that, when operating at flicht altitudes
above 25,000 feet, all flight crew members on
flight deck duty shall be provided with oxy-
zen masks, connected to appropriate supply
terminals, which shall be immediately avail-
able for use; or, alternatively, with the pro-
visions of this section except that effective
November 30, 1959, all such turbine-powered
airplanes shall comply with the provisions
of this section. When operating pressurized
cabin airplanes, the air carrier shall furnish
oxygen and dispensing equipment necessary
to permit compliance with the requirements
set forth in this section in the event of cabin
pressurization failure.

{b) Crew members. When operating at
flight altitudes above 10,000 feet, oxygen
shall be provided to permit compliance with
section 41.24-T except that not less than a
2-hour supply shall be provided for the flight
crew members on flight deck duiy. The
oxygen required by section 41.24¢ may be in-
cluded in determining the supply required
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for flight erew members on flight deck duty
in the event of cabin pressurization failure.

(e¢) Use of oxygen masks by flight crew
members. When operating at flight altitudes
above 25,000 feet, one pilot at the controls of
the airplane shall wear and use an oxygen
mask at all times and all other flight crew
members on flight deck duty shali be pro-
vided with oxygen masks, connected to ap-
propriate supply terminals, which shall be
worn in a manner that willi permit immedi-
ate placing of the masks on their faces for
use, properly secured and sealed.

{(d) Use of portable oxygen equipment by
cabin atfendants. Portable oxygen equip-
ment of not less than a 13-minute oxygen
supply shall be carried by each attendant
during the entire time flight is conducted
above 25,000 feef flight altitude, unless it is
shown that sufficient portable oxygen unitfs
equipped with masks or spare outlets and
masks are distributed throughout the cahin
to insure immediate availability of oxygen
to the cabin aftendants regardiess of their
location at the time of cabin depressuriza-
tion.

(e) Passenger cabin occupanis. When
operating at flight altitudes above 10,000
feet, the following supply of oxygen shall be
provided for the use of passenger cabin oc-
cupants:

(1) When an airplane is certificated to
operate at flight altitudes to and including
25,000 feet, and if at any point along the
route to be flown the airplane ean descend
safely to a flight altitude of 14,000 feet or
less within 4 minuties, oxygen shall be avail-
able at the rate prescribed by this part for a
30-minute period for not less than 10 percent
of the number of passenger cabin occupants
carried.

(2) When an airplane is operated at
flight altitudes to and including 25,000 feet
and cannot descend safely to a flight alii-
tude of 14,000 feet within 4 minutes, or when
an airplane is operated at flight altitudes
above 25,000 feet, oxygen shall be available
at the rate prescribed by this part for not
less than 10 percent of the number of pas-
senger cabhin occupants carried for the du-
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ration of flicht following cabin depressuriza-
tion at cabin pressure altitudes above 10,000
feet to and including 14,000 feet and, as ap-
plicable, to permit compliance with section
11.24-T (b) (2) and (3), except that not
less than a 10-minute supply for all passen-
ger cabin occupants shall be provided.

(3) For first-aid treatment of occupants
who for physiological reasons might require
undiluted oxygen following descent from
cabin pressure altitudes above 25,000 feet, a
supply of oxygen in accordance with the re-
quirements of section 4b.651(b){4) (see sec-
tion 41.24b) shall be provided for 2 percent
of the occupants for the duration of flight
following cabin depressurization at cabin
pressure altitudes above 8,000 feet, but in no
case to less than one person. An appropriate
number of acceptable dispensing units, but
in no case less than 2, shall be provided.
Means shall be provided to enable the cabin
attendants to use this supply.

(f) Passenger briefing. Before flight is
cohducted above 25,000 feef, a crew member
shall give instruections and demonstrations
to the passengers sufficient to insure that all
passengers are adequately informed regard-
ing the location and operation of the oxygen-
dispensing equipment and the necessity of
using oxygen in the event of cabin depres-
surization,

41.24b Equipment standards.

{(a) Reciprocating-engine-powered  air-
planes. The oxygen apparatus, the mini-
mum rates of oxygen flow, and the supply of
oxygen necessary to comply with the require-
ments of section 41.24 shall meet the stand-
ards established in section 4b.651 of this sub-
chapter effective July 20, 1950: Provided,
That where full compliance with such stand-
ards is found by the Administrator to be im-
practicable, he may authorize such changes
in these standards as he finds will provide an
equivalent level of safety.

(b) Turbine-powered airplanes. Prior to
November 30, 1959, turbine-powered air-
planes shail comply with the provisions of
paragraph (a) of this section or, alter-
natively, with the provisions of this par-
agraph except that effective November
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30, 1959, all turbine-powered airplanes
shall eomply with the provisions of this
paragraph. The oxygen apparatus. the
minimum rate of oxygen flow, and the supply
of oxygen to comply with the requirements
of sections 41.24-T and 41.243-T shall meet
the standards established in section 4b.651
of this subchapter effective September 1,
1958 : Provided, That where full compliance
with such standards is found by the Admin-
istrator to be impracticable, he may author-
ize such changes in these standards as he
finds will provide an eguivalent level of
safety.

41.24¢ Protective breathing equipment
for the flight crew.

(a) Pressurized cabin airplanes. Each
flight crew member on flight deck duty shall
have easily available at his station protec-
tive breathing equipment covering the eyes,
nose, and mouth, or the nose and mouth
where accessory equipment is provided to
protect the eyes, to protect him from the ef-
feets of smoke, carbon dioxide, and other
harmful gases.

(1) Not less than a 300-liter STPD sup-
on flight deck duty shall be provided for this
ply of oxygen for each flight crew member
purpose,

(b) Nonpressurized cabin airplanes. The
requirement stated in paragraph (a) of this
section shall apply to nonpressurized cabin
airplanes, if the Administrator finds that it
is possible to obtain a dangerous concentra-
tion of smoke, carbon dioxide, or other harm-
ful gases in the flight erew compartments in
any afttitude of flight which might oceur
when the aircraft is flown in accordance
with either the normal or emergency pro-
cedures approved by the Administrator.

41.24c—1 Protective breathing equipment and
installation (FAA policies which apply to sec.
41.24¢). Protective breathing equipment for
the flight erew and its installation should
comply with sections 4b.651-1 and 4b.651-2 of
this subchapter,

(Published in 15 F.R. 8924, December 15, 1950, effec-
tive January 1, 1951.,)

41.24c-2  Requirement of protective breath-
ing equipment in nonpressurized cabin airplanes
(FAA rules which apply to sec. 41.24c(b)).
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Protective breathing equipment for the flight
crew shall be required in nonpressurized cabin
atreraft having built-in carbon dioxide fire
extinguisher systems in fuselage compartments
{for example, cargo or combustion heater com-
partments) ; except that protective breathing
equipment shall not be reguired where:

{a) Not more than 5 pounds of carbon di-
oxide will be discharged into any one such com-
partment in accordance with established fire
control procedures, or

(b) The carbon dioxide concentration of the
flight crew stations has been determined in
accordance with section 4b.484-1 of this sub-
chapter and found to be less than 3 percent by
volume {corrected to standard sea level condi-
tions).

(k‘:ublished in 15 F.R. 8924, December 15, 150, effec-
tive January 1, 1951.)

41.25 Instruments and equipment re-
quired for continuance of Right. If any re-
quired instrument or item of eguipment in
an aircraft becomes unserviceable in flight,
a landing must be made at either the nearest
suitable landing area or at the next point of
intended landing whichever, in the opinion
of the pilot, is the safer procedure, unless
the eguipment specified in this section for
the type of operation indicated is in service-
able condition, in which case the flight may
continue as scheduled to the nearest point
where repairs or replacements can be made.
The items listed in this section are required
for all types of operation unless otherwise
specified, except that the Administrator may
permit or require different instrumentation
or equipment for turbine-powered aircraft
to provide equivalent safety:

{(a) One air-speed indicator and one sen-
sitive type altimeter (contact operation);
two air-speed indicators and two sensitive
tyvpe altimeters {instrument operation),

(b) One approved compass,

{c) A tachometer for ore engine, ane fuel
pressure gauge with warning indicator, one
oil pressure gauge with warning indicator,
and one oil temperatire or cylinder temper-
ature gauge for each engine,

(d) A manifold pressure gauge for one
engine,
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(e) In addition to fire detecting and fire
extinguishing equipment necessitated as a
result of ecompliance with section 41.20(e}, a
minimum of two hand fire extinguishers of
an approved type with an approved extin-
guishing agent, one of which installed in the
crew compartment, others readily accessible
to the passengers. Such additional hand
fire extinguishers as the Administrator finds
necessary for compliance with section
41.20¢e),

(f) One landing gear position indicator or
equivalent facility, if equipment includes a
retractable landing gear,

(g) One or more storage batteries or other
source of electrical supply sufficient to oper-
ate all radio and electrical equipment neces-
sary for the flight.

(h)

{1) Two of the following three units of
radio equipment:

(i) One transmitter for two-way com-
munication,

(ii) One receiver for two-way com-
munication,

(iii} One receiver capable of receiving
navigational signals.

(2) In addition to the instruments
named in subparagraph (1) of this para-
graph, one of the radio navigational systems
required by section 41.21(b), if navigational
facilities on the route are required by sec-
tion 41.13,

{i) All radio equipment required by these
regalations (night and instrument opera-
tion),

(j) Forward position and tail lights, two
landing lights, one set of instrument lights,
and two class 1 or class 1A landing flares for
night extended overwater operations.

(k) Fuel quantity indicators indicating the
amount of fuel in each tank fo be used for
the remainder of the flight, or, in the case of
aircraft having a third flight erew member
assigned as a member of the operating erew,
an alternate means approved by the Admin-
istrator for determining the amount of fuel
in each tank (night and instrument opera-
tion),

(1) An electrically heated pitot tube serv-
ing each pilots air-speed indicator {night and
instrument operation),

(m) One gyro rate-of-turn indicator com-
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bined with a bank indicator, one artificial
horizon indicator, and one gyro direction
indicator (night and instrument operation),

{n) One outside air temperature gauge
with indicating dial in the pilot compartment
and one carburetor air femperature indicator
or equivalent approved device {(night and
instrument operation),

(0) If vacuum system is used, one vacuum
gauge with warning indicator on the instru-
ment panel installed in lines leading to the
rate-of-turn and artificial horizon indicators
and the gyro direction indicator (night and
instrument operation),

(p) One clock with sweep second hand
{night and instrument operation),

{q) Three spare fuses of each capacity, or
25 percent of the number of each capacity,
whichever is the greater,

(r) After May 31, 1956, an approved anti-
collision light for aircraft having a maxi-
mum certificated weight of more than 12,500
pounds; except that in the event of failure
of such light, the aircraft may continue
flight to the next stop where repairs or re-
placements can be made (Night),

(s) Effective July 1, 1956, a means shall be
provided for each reversible propeller on
airplanes equipped with reversible propel-
lers, which will indicate to the pilots when
the propeller is in reverse pitch. Such means
may be actuated at any point in the reversing
cycle between the normal low pitch stop
position and full reverse pitch. No indica-
tion shall be given at or above the normal low
pitch stop position. The source of indication
shall be actuated by the propeller blade angle
or be direcily responsive to the propeller
blade angle.

{t) An approved flight recorder which
records time, air speed, altitude, vertical ac-
celeration, and heading shall be installed on
all airplanes of more than 12,500 pounds
maximum certificated take-off weight which
are certificated for operations above 25,000
feet altitude, and shall be operating con-
tinuously during flight; except that, in the
event of failures of such recorder, the air-
plane may continue flight to the next stop
where repairs or replacements ean be made.
The recorded information from the flight re-
corder shall be retained by the air carrier
for a period of at least 60 days. For a par-
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ticular flighi or series of flights, the infor-
mation shall be retained for a longer period
if requested by an authorized representa-
tive of the Administrator or the Civil
Aeronautics Board.

41.25-1 Warning lights for reversible pro-
pellers (FAA policies which apply to sec.
41.25(s)). In the interest of cockpit uniform-
ity, when warning lights are used to indicate
to the pilot that a reversible propeller is in re-
verse pitch, such warning lights should be
amber in color.

(Published in 21 F.R. 4312, June 20, 1956, effective
July 1,1956.)

Limitations

41.26 Airplane
ments,

(a) Airplanes certificated on or before
June 30, 1942. Airplanes certificated as a
basic type on or before June 30, 1942, shall
either:

(1) Retain their present airworthiness
certification status and meet the require-
ments of section 41.36, or

(2) Comply with either the perform-
ance requirements of sections 4a.737-T
through 4a.750-T of this subchapter or the
performance requirements of sections 4b.110
through 4b.125 of this subchapter and in ad-
dition shall meet the requirements of sec-
tion 41.27: Provided, That should any type
be so qualified, all airplanes of any one op-
erator of the same or related types shall be
similarly qualified and operated.

(b) Airplanes certificated after June 30,
1942, Airplanes certificated as a basic type
after June 30, 1942, and used in passenger
operation shall be certificated as transport
category airplanes and shall meet the re-
quirements of section 41.27.

4127 Operating limitations wpon air-
planes certificated under transport category
reguirements. When operating any airplane
certificated in accordance with the provi-
sions of Part 4b of this subchapter, or of
sections 4a.737-T through 4a.750-T of this
subchapter, the provisions of sections 41,28
41.35 shall apply unless deviations therefrom
are specifically authorized by the Adminis-
trator when he finds that, due to a peculiar-

certification require-
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ity of a specific case, such application is un-
necessary for safety.

In determining compliance with these
provisions the data obtained in testing the
airplane for type certification may be ap-
plied, by interpolation or by computation of
the effects of changes in specific variables,
to conditions differing from those for which
specific tests were made, where such inter-
polations or computations witl give results
substantially equalling in accuracy the re-
sults of a direct test.

41.28 General limitations.

{a) Airplanes shall be operated only from
airports at altitudes within the altitude
range for which maximum take-off weights
have been determined and set forth in the
airplane operating manual and shall be dis-
patched only to airports of intended destina-
tion, or to airports specified as alfernates,
which are at altitudes within the range for
which maximum landing weights have been
determined and set forth in the airplane op-
erating manual.

(b) The weight of an airplane at take-off
shall not exceed the certificated maximum
take-off weight for the altifude of the air-
port from which the take-off is made.

{c) The weight at take-off shall be such
that, allowing for the consumptien of the
amount of fuel and oil which would normally
be consumed in flight to the intended desti-
nation, the weight on arrival at the destina-
tion will not exceed the certificated maxi-
mum landing weight for the altitude of the
airport of intended destination.

(d) No airplane shall be taken off at a
weight which exceeds the allowable weight
for the runway being used as determined in
accordance with the take-off runway limita-
tions of the transport category operating
rules, after taking into account the tempera-
ture operating correction factors required
by section 4a.749a~T or section 4b.117 of this
subchapter, and set forth in the Airplane
Flight Manual for the airpiane.

41.29 Take-off limitations to provide for
engine failure. Take-off shall be made only
from such airports, in such directions, and
under such weight limitations that the fol-
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lowing conditions are fulfilled as shown by
the performance data determined under sec-
tion 4a.747-T or section 4b.91 of this sub-
chapter and set forth in the airplane operat-
ing manual:

{a) From any point on the take-off up to
the time of attaining the critical-engine-fail-
ure speed set forth in the airplane operating
manual it shall be possible to bring the air-
plane to a safe stop within the landing area,
as shown by the accelerate-and-stop distance
data.

{b) If the critical engine should fail at any
instant after the airplane attains the critical-
engine-failure speed, it shall be possible to
proceed with the take-off and attain a height
of 50 feet, as indicated by the take-.off path
data, before passing over the end of the iake-
off area. Thereafter it must be possible to
clear all obstacles either by at least 50 feet
vertically, as shown by the take-off path
data, or by at least 200 feet horizontally
within the airport boundaries and 300 feet
horizontally after passing beyond such
boundaries.

In determining the allowable deviation of
the flight path in order to avoid obstacles, it
is assumed that the airplane is not banked
before reaching a height of 50 feet, as shown
by the fake-off path data, and that the maxi-
mum bank thereafter does not exceed 15°.

(c) In applying the requirements of para-
graphs (a) and (b) of this section, correc-
tions shall be made for any gradient of the
take-off surface, To allow for wind effect,
take-off data based on still air may be cor-
rected by not more than 50 percent of the
reported wind component along the take-off
path if opposite to the direction of take-off,
and shall be corrected by not less than 150
percent of the reported wind component if
in the direction of take-off.

Note: All references in this section {o sections of
Part 4b of this subchapter are those sections in effeet
on Octeber 1, 1949 (14 F.R. 4102, July 16, 1948).

1130 En route limitations.

(a) All airplanes; all engines operating.
Airplanes shall be dispaiched only at such
take-off weights that, in proceeding along
the intended track with the weight of the
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airplane progressively reduced by the antic-
ipated consumption of fuel and oil, the rate
of climb with all engines operating (as set
forth in the airplane operating manual),
shall be, in feet per minute, 6 V., at an alti-
tude at least 1,000 feet above the elevation
of the highest ground or obstruction within
10 miles of either side of the intended track;
except that this requirement need not apply
to airplanes certificated under the perform-
ance requirements of the regulations issued
prior to November 9, 1945 (Part 4a of this
subchapter).
(b) All airplanes; one engine inoperative.
(1} No airplane shall be taken off at a
weight in excess of that which would permit
a rate of climb (expressed in feet per min-
ute), with one engine inoperative, of at least

(0.06—9‘1—3—?) Ve? (when N is the number of

engines installed and V¥, is expressed in
miles per hour) at an altitude of at least
1,000 feet above the elevation of the highest
ground or obstruction within 10 miles on
either side of the intended track, except that
for transport category airplanes certifieated
under Part 42 of this subchapter, the rate of
climb shall be 0.02 ¥ 2

(2) As an alternative to the provisions
of subparagraph (1) of this paragraph, an
air carrier may utilize an approved proce-
dure whereby its airplanes are operated at
an all-engine-operating altitude such that in
the event of an engine failure the airplane
can continue flight to an alternate airport
where z landing can be made in accordance
with the provisions of section 41.34, the flight
path clearing all terrain and obstructions
along the route within 5 miles on either side
of the intended track by at least 2,000 feet.
In addition, if such a procedure is utilized,
subdivisions (i) through (vi) shall be com-
plied with:

(i) The rate of climb (as presented in
the Airplane Flight Manual for the appro-
priate weight and alitude) used in calculat-
ing the airplane’s flight path shall be dimin-
ished by an amount, in feet per minute, equal

to (0-05— {%5}) Vs2 (when N is the number of
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engines installed and V; is expressed in
miles per hour} for airplanes certificated
under Part 4b of this subchapter, and by
0.02 V,: for airplanes certificated under
Part 4a of this subchapter.

(ii) The all-engine-operating altitude
shall be such that, in the event the critical
engine becomes inoperative at any point
along the route, the flight will be capable of
proceeding to a predetermined alternate air-
port by use of this procedure. For the pur-
pose of determining the take-off weight, the
airplane shall be assumed to pass over the
critical obstruetion following engine failure
at a point no closer to the critical obstruction
than the nearest approved radioc navigational
fix: Provided, That the Administrator may
authorize a procedure established on a dif-
ferent basis where adequate operational
safeguards are found to exist.

(iii) The airplane shall meet the pro-
visions of subparagraph (1) of this para-
graph at 1,000 feet above the airport used as
an alternate in this procedure.

{iv) The procedure shall include an
approved method of accounting for winds
and temperatures which would otherwise ad-
versely affect the flight path.

(v) In complying with this procedure
fuel jettisoning shall be permitted if the Ad-
ministrator finds that the air carrier has an
adequate training program, proper instruc-
tions are given to the flight crew, and all
other precautions are taken to insure a safe
procedure.

(vi) The alternate airport shall be
specified in the dispateh release and shall
nweet the provisions of section 41.96.

(3) For the purposes of this paragraph
it shall be assumed that the weight of the
airplane as it proceeds along its intended
track is progressively reduced by normal
consumption of fuel and oil.

(¢c) Airplanes with four or more engines;
two engines inoperative. The provisions
of this paragraph shall apply only to air-
planes certificated in accordance with the
performance requirements of Part 4b of this
subchapter., No airplane having four or
more engines shall be flown along an in-
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tended track except under the conditions of
either subparagraph (1) or subparagraph
(2) of this paragraph.

(1) No place along the intended track
shall be more than 90 minutes away from an
available landing area at which a landing
c¢an be made in accordance with the require-
ments of section 41.34, assuming all engines
to be operating at cruising power.

(2) The take-off weight shall not be
greater than that which would permit the
airplane, with the two critical engines in-
operative, to have a rate of climb in feet per
minute equal to 0.01 J, 2 (¥, being expressed
in miles per hour) along all points of the
route, from the point where the two engines
are assumed to fail simultaneously to the
landing area, either at an altitude of 1,000
feet above the elevation of the highest ground
or obstruction within 10 miles on either side
of the intended track or at an altitude of
5,000 feet, whichever is higher. The point
where the two engines are assumed to fail
shall be that point along the route which is
most critical with respect to the take-off
weight., In showing compliance with this
preseribed rate of climb, the following shall
apply:

(i) It shall be permissible to consider
that the weight of the airplane as it pro-
ceeds along its intended track is progres-
sively reduced by normal consuymption of
fuel and oil with all engines operating up
to the point where the two engines are as-
sumed to fail and with twe engines operating
beyond that point.

(ii) Where the engines are assumed to
fail at an altitude above the prescribed min-
imum altitude, compliance with the pre-
scribed rate of climb at the prescribed mini-
mum altitude need not be shown during the
descent from the cruising altitude to the
prescribed minimum altitude if, at the end of
the descent and during the subsequent por-
tion of the flight, the prescribed rate of climb
is met at the preseribed minimum altitudes.
The descent shall be assumed to be along
a net flight path and the rate of descent for
the appropriate weight and altitude shall be
assumed to be 0,01 V,: greater than indi-
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cated by the performance information ap-
proved by the Administrator.

(iii) If fuel jettisoning is provided,
the airplane’s weight at the point where the
two engines are assumed to fail shall be con-
sidered to be not less than that which wouid
include sufficient fuel to proceed to an avail-
able landing area at which a landing can be
made in accordance with the requirements
of section 41.34 and to arrive there at an alti-
tude of at least 1,000 feet directly over the
tanding area.

(d) Special air navigation Ffacilities.
Where special air navigation facilities pro-
vide for reliable and accurate identification
of high ground or ebstruction extending for
less than 20 miles along the track, the lateral
distance of 10 miles specified in section 41.30
(2), (b), (¢) may be reduced to 5 miles.

11.33 Landing distance limitations.

(a) An airpiane shall be dispatched onty
under such conditions that it would be pos-
sible, as shown by the still-air landing data
obtained in section 4b.122 of this subchapter,
or section 4a.750-T of this subchapter and
set forth in the airplane operating manual,
at a weight correspending to the maximum
weight expected to exist at the time of ar-
rival at the airport of intended destination,
and under standard air conditions for the
altitude of such airport, to bring the air-
plane to rest from a point 50 feet directly
above the intersection of the obstruction
clearance line (as defined in seection 41.35)
and the landing sarface, within a total dis-
fance not in excess of 60 pereent of the effec-
tive length of the landing area (as defined
in section 41.35) most suitable for landing
in still air.

{b) For every probable condition of wind
velocity and direction and the corresponding
landing direction at the airport of intended
destination required either by the ground
handling characteristics of the airplane type
involved or by other conditions {e.g., landing
aids, terrain, ete.) the ratio of landing dis-
fance to effective length of landing area
shall not be greater than that as specified in
paragraph (a) of this seection, after aliowing
for the effect on landing path and roll of not
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more than 50 percent of the wind component
along the landing path if opposite to the
direction of landing, or not less than 150
percent of the wind component if in the di-
rection of landing.

(c) If the requirement of paragraph {a) of
this section can be met, but the requirement
of paragraph (b) of this section cannot be
fully met, at an airport of intended destina-
tion, a flight to such airport may be dis-
patched if at least one approved alternate
airport is designated in the flight plan at
which the requirements of paragraphs (a)
and (b) of this section, as modified by section
41.34, are met.

41,34 Landing distance af alternate fields.
The conditions of seetion 41.33 will apply
with respect to alternate airports specified
in the flight plan, except that in the case of
aliernate airports the landing distance as
defined in that section shall not exceed 70
pereent of the effective length of the landing
area.

41.35 Definition of effective length of land-
ing area. The effective length of the landing
area is the distance from the point where the
obstruction clearance line, as defined in this
section, intersects the landing surface to the
far end of the landing area.

The obstruction clearance line is a line
drawn tangent to or clearing all obstructions
showing in a profile of the approach area as
defined in this section. The obstruction
clearance line is further limited by having a
slope to the horizontal of 1:20 as it ap-
proaches the landing area.

The approach area, as vsed in this section,
shall be an area symmetrical about a center
line coinciding with and prolonging the cen-
ter line of the runway, except that where
there is a multiplicity of parailel runways
or a large area continuously available for
landing, the center line of the approach area
shall coincide with the most probable land-
ing path fer instrument approaches. The
approach area shall be considered as extend-
ing longitudinally from the landing area out
to the most remote obstacle touched by the
obstruetion clearance line, assuming the
center line of the approach area in plan view
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to be straight for at least 1,500 feet from the
intersection of the obstruetion clearance line
with the landing surface and thereafier
continuing in a path consistent with the in-
strument approach procedures for the run-
way in question, or, where such procedures
are not specified, consistent with turns of at
least 4,000 feet in radius; and as extending
laterally to a distance of 200 feet on either
side of its center line at the point of inter-
section of the obstruction clearance line with
the landing surface, with this distance in-
creasing uniformly to 500 feet on either side
of the center line of the area at a longitudinal
distance of 1,500 feet from the intersection
of the obstruction clearance line with the
landing surface, and maintaining a distance
of 500 feet from the center line thereafter.

41.36 Nontransport category airplane op-
erating limitations. In operating any non-
transport category airplane in passenger
service, the provisions of sections 41.36a
through 41.36d shall be complied with, unless
deviations therefrom are specifically author-
ized by the Administrator on the ground that
the special circumstances of a particular
case make a literal observance of the require-
ments unnecessary for safety. Perform-
ance data published or approved by the
Administrator for each such nontransport
category airplane shall be used in determin-
ing compliance with the provisions of sec-
tions 41.36a through 41.36d.

41.36a Take-off limitations, No take-off
shall be made at a weight in excess of that
which will permit the airplane to be brought
to a safe stop within the effective length of
the runway from any point during the take-
off up to the time of attaining 105 percent of
minimum control speed or 115 percent of the
power-off stalling speed in the take-off con-
figuration, whichever is the greater. In ap-
plying the requirements of this section:

(a) It may be assumed that take-off power
is used on all engines during the accelera-
tion;

(b) Account may be taken of not more
than 50 percent of the reporied wind com-
ponent along the take-off path if opposite to
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the direction of take-off, and account shall
be taken of not less than 150 percent of the
reported wind component if in the direction
of the take-off;

(¢) Account shall be taken of the average
runway gradient when the average gradient
is greater than !4 percent. The average
runway gradient is the difference between
the elevations of the end points of the run-
way divided by the total length;

{(d) It shall be assumed that the airplane
is operating in the standard atmosphere,

41.36b En route limitations; one engine
inoperative.

{(a) No take-off shall be made at a weight
in excess of that which will permit
the airplane to climb at a rate of at least
50 feet per minute with the critical engine
inoperative at an altitude of at least 1,000
feet above the elevation of the highest ob-
stacle within 5 miles on either side of the
intended track or at an altitude of 5,000 feet,
whichever is the higher: Provided, That in
the alternative an air earrier may utilize a
procedure whereby the airplane is operated
at an altitude such that, in event of an en-
gine failure, the airplane can clear the ob-
stacles within 5 miles on either side of the
intended track by 1,000 feet, if the air carrier
can demonstrate to the satisfaction of the
Administrator that such a procedure can be
used without impairing the safety of opera-
tion. If such a procedure is utilized, the rate
of descent for the appropriate weight and
altitude shall be assumed to be 50 feet per
minute greater than indicated by the per-
formance information published or approved
by the Administrator., Before approving
such a procedure, the Administrator shall
take into account, for the particular route,
route segment, or areas concerned, the re-
liability of wind and weather forecasting,
the location and types of aids to navigation,
the prevailing weather conditions, particu-
larly the frequency and amount of turbu-
lence normally encountered, terrain fea-
tures, air traffic control problems, and all
other operational factors which affect the
safety of an operation utilizing such a pro-
cedure.
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(b) In applying the requirements of para-
graph (a) of this section, it shall be assumed
that:

(1) The critical engine is inoperative;

(2) The propeller of the inoperative en-
gine is in the minimum drag position;

(3) The wing flaps and landing gear are
in the most faverable positions;

(4) The operative engine or engines are
operating at the maximum continuous power
available;

{5) The airplane is operating in the
standard atmosphere;

(6) The weight of the airplane is pro-
gressively reduced by the weight of the
anticipated consumption of fuel and oil.

41.36c Landing distance limitations; air-
port of intended destingtion. No take-off
shall be made at a weight in excess of that
which, allowing for the anticipated weight
reduction due to consumption of fuel and
oil, will permit the airplane to be brought to
a stop within 60 percent of the effective
length of the most suitable runway at the
airport of infended destination.

(a) This weight shall in no instance be
greater than that permissible if the landing
were to be made:

(1) On the runway with the greatest
effective length in still air, and

(2) On the runway required by the prob-
able wind, taking inio account not more than
50 percent of the probable headwind com-
ponent and not less than 150 percent of the
probable tailwind component,

(b) In applying the reguirements of this
section it shall be assumed that:

{1) The airplane passes directly over
the intersection of the obstruction clearance
plane and the ranway at a height of 50 feet
in a steady gliding approach at a2 true indi-
cated air speed of at least 1.3 V;_;

(2) The landing is made in such a man-
ner that it does not regquire any exceptional
degree of skill on the part of the pilot:

(3) The airplane is operating in the
standard atmosphere.

41.36d Landing distance limitations; al-
ternate airports. No airport shall be desig-
nated as an alternate airport in a dispatch
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release unless the airplane at the weight
anticipated at the time of arrival at such
airport can comply with the requirements of
section 41.36¢c: Provided, That the airplane
can be brought to rest within 70 percent of
the effective length of the runway.

Maintenanee

41.38 Mainienance organization. The air
carrier is responsible for the continuous air-
worthiness of all aircraft, engines, propel-
lers, and appliances. Unless maintenance is
performed by anoiher agency under a con-
tract approved by the Administrator, it is
responsible for maintaining adequate main-
tenance facilities, the adequacy and compe-
tence of maintenance personnel, and for the
preparation of such maintenance reports as
are required by the Administrator.

11.39 Alierations and repairs. Aireraft,
engines, propellers, and appliances must be
altered or repaired only in conformity with
the procedures and, insofar as they apply,
the methods provided for in Part 18 of this
subchapter. Reports of such alterations or
repairs must be submitted promptly to the
Administrator.

41.40 Inspection. The air carrier shall
maintain an inspection organization which
is responsible for determining that ali main-
tenance conforms to at least the minimum
standards prescribed by the Adminisirator
as to workmanship, methods employed, and
materials used. Each inspector must hold
a valid mechanic certificate and rating for
the type of inspection involved.

4141 Maintenance manual. The air car-
rier shall prepare and maintain a manual for
the use and guidance of maintenance per-
sonnel which contains full information per-
taining to the repair and service of flight
equipment and clearly outlines the respon-
sibilities of maintenance personnel. It must
be in a form approved by the Administrator
and copies furnished to all persons desig-
nated by the Administrator or Board. All
copies in the hands of designated company
personnel must be kept up to date.

(a) Changes. The extension of any over-
haul, check, or inspection period must have
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the written approval of the Administrator.
Other changes in the maintenance manual
may be made without the prior approval of
the Administrator, if such changes are not
inconsistent with any Federal regulation,
the air carrier operating certificate, or safe
maintenance practice.

11411 (‘ontents of manunl—methods and
procedures for maintaining weight and balance
contral (F::l policies which apply to sec.
1141,

(a) General. The air carrier may utilize any
loading schedule, procedure, or means by which
the air carrter can show that the aircraft is
properly loaded and will not exceed authorized
weight and balance limitations during opera-
tion.

By whatever method used, the air carrier
should account for all probable loading condi-
tions which may be experienced in service and
show that the loading schedule will provide
satisfactory loading. Loading schedules may be
applied to individual aircraft or to a complete
fleet. TUnless otherwise authorized, a copy of
pertinent Joading data should be carried in each
aircraft. When an air carrier operates several
types of models of aircraft, the loading sched-
ule, which may be index type, tabular type or a
mechanical computer, will be identified with the
type or model of aircraft for which it is de-
signed.

(b) Loading provisions. All seats, compart-
ments, and other loading stations will be prop-
erly marked, and the identification used will
correspond with the instructions established for
computing the weight and balance of the air-
craft.  When the loading schedule provides
blocking off of seats or compartments in order
to remain within the center of gravity limits,
effective means will be provided to assure that
such seats or compartments are not occupied
during operations specified. Cargo compart-
ments will be placarded showing the maximum
weight of each compartment, and such placards
will be readily legible to the loading personnel.
Instructions will be prepared for crew members,
cargo handlers, and other personnel concerned,
giving complete information necessary regard-
ing distribution of passengers, cargo, fuel, and
other items. Information relative to maximum
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capacities and other pertinent limitations af-
fecting the weight or balance of the aircraft
will be inciuded in these instructions. When it
is possible by adverse distribution of passengers
to exceed the approved c. g. limits of the air-
craft, special instructions will be issued to the
appropriate crew members so that the load
distribution can be maintained within the ap-
proved limitations.

(e} Terms, descriptions, and general stand-
ards. For the purpose of weight and balance
control, the following terms, descriptiens, and
general standards will apply. Deviations from
these standards by the individual operator due
to the nature of his operation will be acceptable.

(1) Empty weight. The empty weight of
an aircraft is considered to be the maximum
gross weight less the following:

(i} All fuel and oil, excepting system
fuel and oil.°

(i1) Drainable antidetonant injector and
de-icing fluids.

{(111) Crew and baggage.

(iv) Passengers and cargo {revenue and
nonrevenue).

{v) Removable passenger service equip-
ment, food, magazines, etc., including drain-
able washing and drinking water.

(vi) Emergency equipment (overwater,
tropical, frigid).

(vii) Other equipment, variable for
flights.

(viti) Flight spares (spark plugs, wheel,
cylinder, etc.).

(2) Operating weight. The basic operat-
ing weight established by the air carrier for a
particular medel aireraft will include the fol-
lowing standard items of the operator in addi-
tion to the empty weight of the aircraft unless
otherwise specified :

(1) Normal oil quantity.

(ii) Antidetonant injector and de-icing
{winter) fluids.

(il1) Crew and baggage.

{iv) Passenger service equipmeént, in-
cluding washing and drinking water, maga-
zines, ete.

o System fuel and ofl is that emount required to fill both
srstems and the tanks, where applicable, up to the tank out-
lets to the engines. When oil is used for propeller feathering,
such ofl is Included a8 gystem oil.
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(v) Emergency equipment, if required
for all flights.

(vi) All other items of equipment con-
sidered standard by the air carrier concerned.

(3) Aircraft. zero fuel weight. The zero
fuel weight of an sircraft is the maximum
weight authorized for such aireraft without
fuel. The weight of fuel carried in the fuselage,
or equivalent locations, will be deducted from
such maximum. When zero fuel weight limita-
tions or equivalent restrictions are specified,
proper provision for loading will be made by
the operator so that such structural limitations
are not exceeded.

(d) Aéreraft weights. Aircraft weight and
balance control will contain provisions for de-
termining aireraft weights in accordance with
the following procedures:

(1) Individual aircraft weights oend
changes. The loading schedule may utilize the
individual weight of the aireraft in computing
pertinent gross weight and balance. The in-
dividual weight and balance of each aircraft
will be reestablished at the specified reweighing
periods. It also will be reestablished whenever
the accumulated changes to the operating
weight exceeds plus or minuns one-half of 1 per-
cent of the mazimum landing weight or the
cumulative change in ¢. g. position exceeds one-
half of 1 percent of the MAC.

(2) Fleet weights, establishment and
changes. For a fleet or group of aircraft, of
the same model and configuration, an average
operating fleet weight may be utilized if the
operating weights and ¢. g. positions are within
the limits established herein. The fleet weight
will be calculated on the following basis:

(i) An operator’s empty fleet weight
will be determined by weighing aircraft ac-
cording to the following table: For fleet of 1
to 8, weigh all aircraft; for fleet of 4 to 9,
weigh 3 aireraft plus at least 50 percent of the
number over 3; for fleet of over 9, weigh 6 air-
craft plus at least 10 percent of the number
over 9.

(ii) In choosing the aircraft to be
weighed, the aireraft in the fleet having the
highest time since last weighing should be se-
lected. When the average empty weight and
c. g. position has been determined for aireraft
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weighed and the basic operating fleet weight
(winter and summer, as applicabie) established,
necessary data should be computed for aireraft
not weighed but which are considered eligible
under such fleet weight. If the basic operating
weight of any aircraft weighed or the calen-
lated basic operating weight of any of the re-
maining aircraft in the fleet varies by an
amount more than plus or minus one-half of 1
percent of the maximum landing weight from
the established basic operating fleet weight or
the e. g. position varies more than plus or minus
one-half of 1 percent of the MAC from the
fleet weight c. g., that airplane will be omitted
from that group and operated on its actual or
calculated operating weight and c. g. position.
If it falls within the limits of another fleet or
group, it may then become part of that operat-
ing fleet weight. In cases where the aireraft is
within the operating fleet weight tolerance but
the c. g. position varies in excess of the toler-
ance allowed, the aircraft may still be utilized
under the applicable operating flest weight but
with an individual e. g. position.

(iii) Reestablishment of the operator’s
empty fleet weight or the operating fleet weight
and corresponding c. g. positions may be accom-
plished between weighing periods by caleula-
tion based on the current empty weight of the
aircraft previously weighed for fleet weight
purposes. Weighing for reestablishment of all
fleet weights will be conducted on a 2-year basis
unless shorter periods are desired by the air
carrier,

(3) Establishing initial weight before use
in air carrier service. Prior to being used in
air carrier service, each aircraft will be weighed
and the empty weight and center of gravity lo-
cation established. New production transport
category aircraft delivered to air carriers nor-
mally are weighed at the factory and are eligible
for air carrier operations without reweighing
if the weight and balance records have been
adjusted for alterations or modifications to the
aircraft. Aircraft transferred from one air
carrier to another need not be weighed prior
to utilization by the latter unless more than
24 calendar months have elapsed since last
weighing.
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(4) Periodic weighing—aircraft using in-
dividual weights. Aircraft operated under a
loading schedule utilizing individual aircraft
weights in computing the gross weight will be
weighed at intervals of 24 calendar months. An
air carrier may, however, apply for extension
of this weighing peried for a particular model
aireraft, when pertinent records and actual
routine weighing during the preceding 24
months of air carrier operation show that
weight and balance records maintained are suf-
ficiently accurate to indicate aircraft weights
within the established limitations. Such ap-
plication should be limited to increases in incre-
ments of 12 months and will be substantiated
in each instance with at least two aircraft weigh-
ings. Increases may not be granted which ex-
ceed a time which is equivalent to the aircraft
overhaul period.

(5) Periodic weighing, aireraft wusing
“AHeet weights.” Aircraft operating under fleet
weights should be weighed in accordance with
procedures outlined for the establishment of
fleet weights. Since each fleet weight will be
reestablished every 2 years and a specified num-
ber of aircraft weighed at such periods, no
additional weighing is considered necessary.
A rotation program should, however, be incor-
porated so all aireraft in the fleet will be re-
welghed periodically.

(6) Weighing procedure. Normal precau-
tions, consistent with good practices in the
weighing procedure, such as checking for com-
pleteness of the aircraft and equipment, deter-
mining that fluids are properly accounted for,
and that weighing is accomplished in an en-
closed building preventing the effect of the
wind, will prevail. Any acceptable scales may
be used for weighings provided they are prop-
erly calibrated, zeroed and used in accordance
with the manufacturer’s instructions. Each
scale should have been calibrated, either by the
manufacturer or by a civil Department of
Weights and Measures, within 1 year prior to
weighing any aireraft for this purpose unless
the air carrier can show evidence which war-
rants a longer period between calibrations.

(e) Passenger weights. The alr carrier may
elect to use either the actual passenger weight
or the average passenger weight to compute
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passenger loads over any route, except in those
cases where nonstandard weight passenger
groups are carried. Both methods may be used
interchangeably provided only one method is
used for any flight from originating to termi-
nating point of the particular trip or flight in-
volved, except as indicated in subparagraph
{8). Provisions will be incorporated in the
load manifest to clearly indicate to personnel
concerned whether actual or average passenger
weights are to be used in computing the passen-
ger load.

(1) Actual passenger weight. Actual pas-
senger weight may be determined by scale
weighing of each passenger prior to boarding
the aircraft, and such weight is to include minor
articles carried on board by the passenger., If
such articles are not weighed, the estimated
weight is to be accounted for. The actual pas-
senger weight may also be determined by asking
each passenger his weight and adding thereto
a predetermined constant to provide for hand-
carried articles and also to cover possible sea-
sonal effect upon passenger weight due to vari-
ance in clothing weight. The constant may be
approved for an air carrier on the basis of a
detailed study conducted by the operator over
the particular routes involved and during the
extreme seasons when applicable.

(2) Awverage passenger weight. An aver-
age weight of 160 pounds (summer) may be
used for each adult passenger during the calen-
dar period of May 1 through October 31.

An average weight of 165 pounds (winter)
may be used for each adult passenger during
the calendar period from November 1 through
April 30.

An average weight of 80 pounds may be used
for children between the ages of 3 and 12. Chil-
dren above 12 years of age are classified as
adults for the purpose of weight and balance
computations. Children less than 8 years old
are considered “babes in arms.”

The average passenger weight includes minor
itemns normally earried by a passenger.

(3) Nonstandard weight groups of passen-
gers. The average passenger weight method
will not be used in the case of flights carrying
large groups of passengers whose average
weight obviously does not eonform with the
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normal standard weight. Actual weights will
be used when a passenger load consists to a large
extent of athletic squads or other special group
which is smaller or larger than the U. 8. aver-
age. Where such a group forms only a part of
the total passenger load, the actual weights
may be used for such group and average weights
used for the balance of the passenger load. In
such instances, a notation will be made on the
load manifest, indicating number of persons in
the special group and identifying the group
(i. e. Tootball squad. Blank Nationals, ete.).

(T) Crew weight. The actual weight of crew
members may be used or the following approved
average weights may be utilized:

(1) Male cabin attendants 150 pounds;
fernale cabin attendants 130 pounds.
{2) All other crew members 170 pounds.

() Passenger and crew baggage. Proce-
dures should be provided so that all baggage,
including that carried on board by the passen-
gers, is properly accounted for. If desired by
the air carrier, a standard crew baggage weight
may be used.

(h) Center of gravity travel during flight.
The air carrier will show that the procedures
fully account for the extreme variations in cen-
ter of gravity travel during flight caused by all
or any combination of the following variables:

(1) The movement of a number of passen-
gers and cabin attendants equal to the pla-
carded capacity of the lounges or lavatories
from their normal position in the aircraft cabin
to such lounge or lavatory. If the capacity of
such compartment is one. the movement of
either one passenger or one cabin attendant,
whichever most adversely affects the ¢. g. condi-
tion will be considered. When the capacity of
the lavatory or lounge is two or more, the move-
ment of that number of passengers or cabin
attendants from positions evenly distributed
throughout the aircraft may be used. Where
seats are blocked off, the movement of passen-
gers and/or cabin attendants evenly distributed
throughout only the actual loaded section of the
airecraft will be used. The extreme movements
of the cabin attendants earrving out their as-
signed duties within the cabin will be consid-
ered. The various conditions will be combined
in such a manner that the most adverse effect on
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the ¢. g. will be obtained and so accounted for in
the development of the loading schedule to as-
sure the aircraft being loaded within the ap-
proved limits at all times during flight.

(2) Landing gear retraction. Possible
change in c. g. position due to landing gear re-
traction will be investigated and results ac-
counted for.

{3) Fuel. The effect on the c. g. travel of
the aircraft during flight due to fuel used down
to the required reserve fuel or to an acceptable
minimum reserve fuel established by the air
carrier will be accounted for.

(i) Fuel allowance for taxiing and runup.
The weight and balanee system may provide
for a weight allowance of 3 pounds of fuel for
each 100 horsepower (maximum continuocus)
available to the aircraft from all of its engines
to be added to the maxzimum gross weight of
the aircraft to compensate for fuel used during
vunup and taxiing.

(3} Records. The weight and balance sys-
tem will include methods by which the air
carrier will maintain a eomplete, current, and
continuous record of the weight and center of
gravity of each aireraft. Suech records should
reflect all alterations and changes affecting
either the weight or balance of the aircraft, and
will include a complete and current equipment
list. When fleet weights are used, pertinent
computations should also be available in indi-
vidual aireraft files.

(k) Weight of fluids. 'The weight of all
fluids used in aircraft may be established on
the basis of actual weight, a standard volume
conversion, or & volume conversion utilizing ap-
propriate temperature correction factors to ae-
curately determine the weight by computation
of the quantity of fluid on board.

(Published in 19 F. R. 7342, November 13, 1954;

amended in 20 F. R. 83675, May 26. 1955, effective upon
publication in the Federal Register.}

4142 Training program. The air carrier
must provide for the proper and periodic in-
struction of all maintenance personnel, par-
ticularly in connection with the introduction
into service of new or unfamiliar equipment.

41.43 Records. Current records shall be
kept of the total time in service, the time
since last overhaul, and the time since last
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inspection on all aireraft components, en-
gines, propellers, and, where practicable, on
instruments, equipment, and accessories, ex-
cept that in the ease of a propeller for which
there is no previous operating history, the
Administrator may authorize the use of a
new record if the hub is rebuilt and is fitted
with blades which are free from defects and
within the manufacturer’s production toler-
ances. Such rebuilding of the propeller
shall be accomplished by the manufacturer
or by a certificated repair station having the
proper rating. The new record shall be
signed by the manufacturer or by the repair
ageney, giving the date the propeller hub or
blade was rebuilt and such other information
as the Administrator may require.

4144 Cockpit check list.

(a) The air carrier shall provide for each
type aircraft a cockpit check list, approved
by the Administrator, adapted to each oper-
ation in which the aircraft is to be utilized.
An approved check list shall be installed in
a readily accessible location in the cockpit
of each aireraft and shall be appropriately
used by the flight crew for each flight.

(b) The cockpit check list shall include
procedures prior to starting engines, prior
to take-off, prior to landing, and for power-
plant emergencies.

41.44-1  Aidr carrier cockpit checklist (F4A
policics which apply to sec. 41.44).

{a) General. The policies set forth in this
section are issued pursuant to section 41.44 (a)
so as to provide a guide in the approval of an
air carrier cockpit checklist by the Adminis-
trator and to assist an air carrier in providing
& cockpit checklist which will meet with such
approval and will comply with the provisions
of section 41.44 (b).

The checklist which follows has been pre-
pared in general terms and is considered a nor-
mal checklist for compliance with section 41.44
except that those items not applicable to a par-
ticular arieraft may be deleted and the order
of arrangement for the individual items may
be changed at the discretion of the air carrier.
The checklist provided by an air carrier should
include all applicable items but should not nec-
essarily be limited thereto.
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PRIOR TO STARTING ENGINE

Fuel system :
Quantity-—checked.
Proper tank selection—checked.
Mixtures—as required.
Fuel booster pumps—as required.
Cross feeds—as required.
Hydraulic system:*
Brakes—set.
Electrical system:
Battery switch—proper position.

PRIOR TO TAKEOFF

Weight and balance:
Pilot is aware of weights and takeoff
limitations.
Fuel system :’
Quantity—rechecked.
Proper tank selection—rechecked.
Mixtures—takeoff position.
Fuel booster pumps—as required.
Cross feeds—as required.
Hydraulic system: *
Hydraulic pressures and quantity—checked.
Brakes—checked.
Hydraulic selector valves—checked.
Anti-icing and de-icing equipment.” Checked
and set.
Electrical system:
Battery switch—proper position.
Inverters—as required.
Ignition—checked.
Generators—checked.
Radio—checked.
Power plants and propellers:’
Propellers—checked and set in takeoff posi-
tion,
ATl engines-—checked for proper functioning
and required power.
Super chargers—checked and set in proper
takeoff position.
Heaters. Checked and set.
Instruments—Engine:
Qil—quantity, temperature and pressure—
normal for takeoff.

7 Items thus marked will be doublechecked such as by chal-
lenge and response, orf positively checked such as by a
mechanical method.
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Fuel pressure—normal for takeoff.
Carburetor—~temperature—normal for take-
off.

Cylinder head—temperature—checked.
Instruments—Aflight :

Static and vacuum selectors—checked.

Directional gyro—set.

Altimeter—set.

Horizon—uncaged.

Turn and bank—checked.

Clock—set.
Pressurization.”

Flaps:7

Wing flaps—takeoff position.

Cowl flaps—takeoff position.
Controls: 7

Auto pilot—off.

Trim tabs—set for takeoff,

Gust locks—off.

Free and tested for through full limit of

travel.

Checked.

PRIOR TO LANDING

Fuel system : ®

Proper tank selection—checked.

Mixtures—landing position,

Fuel booster pumps—as required.

Cross feeds—as required.

Weight and balance:

Maximum landing gross weight—checked.
Hydraalic system:?®

Hydraulie pressure—checked.

Brakes—checked and off.

Hydraulic selector valves—checked.
Anti-icing and de-icing eguipment ®.—checked.
Power plants and propellers:

Propellers—as required.

Super chargers—as required.

Manual reverse pitch actuator or indicator #—

checked.
Heaters *—checked.
Instruments:

Static and vacuum selectors—checked.

Altimeter—set.

Directional gyro—set.

Pressurization ®*—checked.

7 Ttems thus marked will be doublechecked such a5 by chal-
letge and response, or positively checked such as by a mechan-
leal method.
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Controls:

Auto pilot—off.

Trim tabs—as desired.
Landing gear:~

Down and locked—checked.
Flaps:*®

Wing flaps—as desired.

Cowl flape—as desired.

POWERPLANT EMERGENCIES

Fuel system:

Mixtures—idle cutoff on dead engine—re-
quired position on all others.

Fuel selector valve—dead engine—off.

Fuel booster pumps—dead engine—off.

Cross feeds—as required.

Throttle—dead engine—closed.

Hydraulic system:

Hydraulic selector valve—set on proper en-
gine.

Hydraulic pressures—checked.

Brakes—checked.

Ignition—off—dead engine.

Generators—offi—dead engine.

Power plants and propellers:

Propellers—Low r.p.n. and feathered on
dead engine—set as required on all live
engines.

Engines—All live engines set for proper func-
tioning and required power.

Superchargers—checked and set in proper
position.

Heaters. Checked and set in safe operation
position.
Instruments:

Engine—oil temperature and pressure
checked.

Engine—fuel supply and pressure checked.

Carburetor—temperature checked.

Cylinder head--temperature checked.

Flight instruments. Checked and reset if nee-
essary.
Pressurization. Checked.

(Published in 18 F.R. 6752, October 24, 1953, effective
December 1, 1953.)

8 Ttems thus marked should be doublechecked as prescribed
in footnote 7; except that when the aireraft requires a flight
crew of only two pilots, one pitot should call sut the item to
be checked, either pilot should perform the operation, and
the pilot not performing the operation should make A momen-
taty visval check after the operation is completed.
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41.45 Airspeed indicators,
and related information.

{(a) Air-speed limitations and related infor-
mation contained in the Airplane Flight
Manual and pertinent placards shall be ex-
pressed in the same units as used on the air-
speed indicator.

(b) When more than one air-speed indi-
cator is required, all such indicators shall be
calibrated to read in the same units.

(c) When an air-speed indiecator is cali-
brated in statute miles per hour, a readily
usable means shail be provided for the flight
crew to convert statute miles per hour to
knots.

(d) On and after April 1, 1956, all air-speed
indicators shall be calibrated in knots, and
all air-speed limitafions and related infor-
mation contained in the Airplane Flight
Manual and pertinent placards shall be ex-
pressed in knots.

limitations,

Airman

Pilot

4148 Certificate,

(a) Any pilot serving as pilot in command
shall hold a valid airline transport pilot
certificate and a rating for the aircraft in
which he is to serve.

{b) Any pilot serving as second in com-
mand in an aircraft requiring two pilots shall
hold at least a commercial pilot certificate
and instrument rating and must have demon-
strated to an air carrier inspector of the
Administrator, or to an authorized check
pilot of the air carrier, his ability to take off
and land aircraft in which he is to serve.

{(¢) Any pilot serving as second in com-
mand in an aircraft requiring three or more
pilots shall meet the requirements of para-
graph (a) of this section.

{d) Any pilot serving in a pilot capacity
other than as pilot in command or second in
command shall meet the requirements of
paragraph (b) of this seetion.

4149 Number of pilots required. The
number of pilots required shall be sufficient
to provide adequate safety. The type of air-
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41.45-1 Airspeed limitations and related
information contained in the Airplane Flight
Munual (FAA policies which apply to sec.
41.45(d)). The airspeeds shown in the Per-
formance Information Section only, of an Air-
plane Flight Manual approved prior to April
1, 1956, may continue to be expressed in statute
iniles per hour, provided that a table converting
statute miles to knots is incorporated therein,
and a cautionary note is placed on each page
and chart where airspeeds are denoted indicat-
ing that the statute miles shown must be con-
verted to knots when determining performance
information. A similar note should be placed
in the Operations Limitations Section, indicat-
ing that airspeeds shown in the Performance
Information Section are in statute miles and
must be converted to knots when determining
performance information.

{PPublished in 21 F.R. 4312, June 20, 1956, effective
July 1. 1956.)

Rules

craft used, the type of operation involved,
and the duration of flights between points
where flight erews are changed shall be the
basis for making this determination.

41.49-1 ('rew complement; number of pilots
required (FAA rules which apply to secs. 41.49
and 41.65). The number of pilots required on
aireraft certificated in accordance with T-cate-
gory requirements shall not be less than the
pilot personnel specified in the minimum erew
as set forth in the airplane flight manual of
the particular aireraft, In the case of airveraft
certificated in accordance with non T-category
requirements, not less than two pilots shall be
required when (a) the aireraft incorporates
multiengine features combined with retractable
landing gear or wing flaps, or {b) in the conduect
of a flight, the duties of a pilot serving as pilot
in command would be unduly interfered with
through the necessity of performing other
duties usnally performed by the second in
command.

(Published in 15 F.R. 9232, December 23, 1950, effec-

tive upon publication ; amended in 18 F.R. 6733, October
24, 1953, effective December 1, 1853.)
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41.50 Pilot route and airport qualifica-
tion requirements.

{a) An air carrier shall not utilize a pilot
as pilot in command until he has been quali-
fied for the route on which he is to serve in
accordance with the provisions of this see-
tion and the appropriate instructor or check
pilot has so certified.

{b) Each such pilot shall demonstrate
adequate knowledge concerning the subjects
listed below with respect to each route to be
flown. Those portions of the demonstration
pertaining to holding procedures and instru-
ment approach procedures may be accom-
plished in a synthetic trainer which contains
the radio equipment and insiruments neces-
sary to simulate the navigational and let-
down procedures approved for use by the
air carrier:

{1) Weather characteristics,

(2) Navigational facilities,

{(3) Communication procedures,

(1) Type of en route terrain and ob-
struction hazards,

(5} Minimum safe flight levels,

{6) Position reporting points,

(7) Holding procedures,

(8) Pertinent traffic control procedures,
and

(9) Congested areas, obstructions, phys-
ical layout, and all instrument approach
procedures for each regular, provisional,
and refueling airport approved for the route.

(c) Each such pilot shall make an entry
as a member of the flight crew at each reg-
ular, provisional, and refueling airport into
which he is scheduled to fly. Such eniry
shall include a landing and take-off. The
qualifying pilot shall occupy a seat in the
pilot compartment and he shall be accom-
panied by a pilot who is gualified at the
airport.

(d) Such pilot shall not be required to
meet the entry requirements of paragraph
{c) of this section when:

(1) The initial entry is made under VFR
weather conditions at the particular airport
involved; or

(2) The air carrier shows that the pilot
airport qualification can be accomplished by
an approved pictorial means; or

{3) The air carrier notifies the Admin-
istrator that it intends to conduct operations
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at an airport in close proximity to an airport
into which the pilot involved is presently
qualified by entry, and the Adminisirator
finds that such pilot is adequately qualified
at the new airport. The Administrator, in
making such finding, shall take into consid-
eration at least the familiarity of the pilot
with the layout, surrounding terrain, loea-
tion of obstacles, and instrument approach
and traffic control procedures at the new
airport,

{e) On routes or route segments on which
navigation must be accomplished by pilotage
and on which flight is to be conducied at or
below the level of the adjacent terrain which
is within a horizontal distance of 25 miles on
either side of the center line of the route to
be flown, the pilot shall be familiarized with
such route or route segments by not less than
two one-way trips on the flight deck over the
route or route segments under VFR weather
conditions to permit the qualifying pilot to
observe terrain along the route.

41,51 Maintenance and re-establishment
of pilot route and airport qualification for
particular trips.

{a) To maintain pilot route and airport
qualifications, each pilot being utilized as
pilot in command, within the preceding 12-
month period, shall have made at least one
trip as pilot or other member of the flight
crew between terminals into which he is
scheduled to fly and shall have complied with
the provisions of section 41.50(e), if appli-
cable.

{b) In order to re-establish pilot route and
airport qualifications after absence from a
route for a period in execess of 12 months, a
pilot shall comply with the appropriate pro-
visions of section 41.50.

4152 Initial pilot Rlight training and re-
cent experience.

(a) Flight training for each pilot shall
inelude at least take-offs and landings, dur-
ing day and night, and normal and emer-
gency flight maneuvers in each type of
airplane to be flown by him in scheduled op-
erations, and flight under simulated instru-
ment flight conditions.

{(b) No air earrier shall schedule a pilot
in command or second in command to serve
as such in scheduled air transportation un-



