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42.22b  Air-speed indicators, limita-
tions, and related information for large
aircraft.

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

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

(¢) When an air-speed indicator is calibrated
in statute miles per hour, a readily usable
means shall he 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 limitations and related information
contained in the Airplane Flight Manual and
pertinent placards shall be expressed in knots.

42.22b-1 Adrspeed Limitations and reloted
wnformation contained in the Airplane Flight
Manual (FAA policies which apply to sec.
42.22b (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
miles per hour, provided that & table convert-
ing statute miles to knots is incorporated
therein, and a ceutionary note is placed on each
page and chart where airspeeds are denoted
indicating that the statute miles shown must
be converted to knots when determining per-
formance informetion, A similar note should be
placed in the Operations Limitations Section,
indicating that airspeeds shown in the Perform-
ance Information Section are in statute miles
and must be converted to knots when determin-
ing performance information.

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

42.23 Radio communications system
and navigational equipment for large air-
craft. In lieu of the radio communications
system and navigational equipment specified in
section 42.21 (b) (7) and (¢) (2), the following
shall be required in large aircraft for the type of
operations specified. The radio equipment
required under paragraphs (a) and (b) of this
section shall be of approved types:

(Rev. 7/1/63)
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{a) For day YFR operations over rontes on
which navigation can be accomplished by
visual reference to landmarks, each aircraft
shall be equipped with such radio equipment as
is necessary to accomplish the following:

(1) Transmit to at least one appropriate
ground station from any point on the route and
transmit to airport traffic control towers from a
distance of not less than 25 miles.

{2) BReceive 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.

(b) For day YFR operations over routes on
which navigation cannot be accomplished by
visual reference to landmarks, for night VFR,
or for IFR operations, each aircraft shall be
equipped as specified in paragraph (a) of this
section, and in addition shall be equipped with
at least one marker beacon receiver and with
such radio equipment as is necessary to receive
satisfactorily, by either of two independent
means, radio navigational signals from any
other radio aid to navigation intended to be
used. For operations outside the United States
each aircraft operated for long distances over
water or uninhabited terrain shall be equipped
with two independent means of transmitting to
at least one appropriate ground station from
any point on the route.

(c¢) If appropriate, one of the means provided
for compliance with paragraph (a} (3) of this
section may bhe employed for compliance with
paragraph (a) (2) of this section, and the means
provided for compliance with the requirements
of paragraph (b) of this section may be employed
for compliance with paragraph (a) (1) and (3)
of this section.

[{(d} Whenever VOR navigational receivers
are required by paragraph (b) or (f} of this sec-
tion, at least one approved distance measuring
equipment unit (DME), capable of receiving and
indicating distance information from VORTAC
facilities, shall be installed on each airplane
when operated within the 48 contiguous states
and the District of Columbia at and above
24,000 feet MSL after June 30, 1963, and on
each of the following airplanes, irrespective of
the altitude flown, when operating in the 48 con-
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tiguons states and the Disirict of Columbia after
the following dates:

[(1) Turhojet airplanes—June 30, 1963;

[(2) Turboprop airplanes—December 31,
1963;

[(3) Pressurized reciprocating engine air-
planes—June 30, 1964; and

[(4) Other airplanes having a maximum
certificated takeoff weight of more than 12,500
pounds-—June 30, 1965.

[(e) Inthe event that the distance measuring
equipment (DME) becomes inoperative en
route, the pilot shall notify Air Traffic Control of
such failure as soon as it occurs.

[{f) In the case of operation over routes on
which navigation is based on low frequency
radio ranges or automatic direction finding, only
one low frequency radio range receiver or ADF
receiver need be installed: Provided, That the
airplane is equipped with two VOR receivers,
and VOR navigational aids are so located and
the airplane is so fueled that, in the case of
failure of the low frequency radio range or ADF
receiver, the flight may proeceed safely to a suit-
able airport by means of VOR aids and complete
an instrument letdown by use of the remaining
airplane radio system. :

[(Amendment 42-44, published in 28 F.R. 482,
Jan. 18, 1963, effective July 1, 1963.)]

42.23-1 Apoproved types of radio equipment
(FAA interpretations which apply to sec. 42.25).
Radio equipment is of an approved type when
it is approved in accordance with the terms of a
FAA type certificate or a technical standard
order issued by the Administrator. ‘

{Published in 20 F. R. 3067, May 6, 1955, effective
May 31, 1955.)

42,232 Independent means (FAA interpre-
tattons which apply to sec. £2.23). Radio sys-
tems are independent where each such system
is separate and ecomplete, and the function
of any part or the whole of one system is not
dependent on the continued functioning of any
component of the other, and in event of failure
in one system, the other system is capable of
continued independent operation: Provided,
That where rigidly supported non-wire antenna
or other antenna installations of equivalent re-

CAM 42

liability are used, only one such antennsa need
be provided.

{Published in 20 F. R. 3067, May 6, 1955, effective
May 31, 1955.)

42.23-3 Instellation and wuse of non-ap-
proved radio communication egquipment (FAA
policies which apply to sec. 42.23). All radio
communication and navigation equipment re-
quired for compliance with section 42.23 must
be of approved types. However, additional
non-approved radio communication equipment
may be installed in airerafi for test and evalua-
tion purposes or for the performance of & non-
operational function, The non-approved equip-
ment must be constructed and installed so that
it will not interfers with the proper functioning
of any approved operational equipment or
create an unsafe condition aboard theaireraft.

{Published in 20 F. R. 3067-8, May 6, 1955, effec-
tive May 31, 1955.)

42.24 Emergency and safety equipment.
After May 31, 1957, the equipment required in
sections 42.24a, 42.24b, and 42.24c¢ shall he
approved. :

42.24-1 First-aid and safety equipment
(FAA policies which apply to sec. 4£2.24).
In order to retain FAA approval of first-aid
kits, flotation equipment, and other emergency
gear, after receiving initial approval by the
Administrator, such equipment should be regu-
larly inspected to insure that the condition and
quantity continues to meet the standards of the
original approval.

(Published in 14 F. R. 7034, Nov. 22, 1949, effective
upon publication; amended effective June 15, 1957.)

42.24a First-aid kits and emergency
equipment. Each airplane shall be equipped
with a conveniently accessible first-aid kit
adequate for the type of operation invelved.
Airplanes operated over routes requiring flights
for long distances over uninhabited terrain
must carry such additional emergency equip-
ment as appropriate for the particular operation
involved.

422481 First-aid kitsand emergency equip-
ment ( FAA policies which apply to sec. 42.24a).
First-aid kits and emergency equipment which
contain the materials and meet the standards
preseribed below will be approved by the

(Rev. 7/1/63)
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Administrator., To obtain approval to use
first-aid kits not containing such materials or
meeting such standards, application must be
made through the local FAA inspector having
certificate responsibility.

{a) Each first-aid kit should be dust and
moisture proof, should contain only materials
which meet Federal Specifications GGEK 391,
as revised, and should include at least the follow-
ing items or their equivalent:

(1) No. 1 kit for aireraft of 1 to § persons
capacity.

Adhesive bandage compress, 1 inch (16

per unit). o ______ 1
Antiseptic swabs, 10 mm. (10 per unit)__. 1
Ammonia inhalants, 6 mm. (10 per unit)__ 1
Ammonia, aromstic spirits, 2 cc. with

drinking cups (4 each per unit). .. __ 1
2-inch bandage compress (4 per unit)..._. 1

4-inch bandage compress (1 per unit)__.__
Triangular bandage compressed, 40-inch

(1 per undt). ..o e 1
Burn compound, one-gighth oz. (6 per

11111 £ SR 1
Tourniquet, forceps, and scissors (1 each

per double unit container)____._______ 1

(2) No. 2 kit for aircraft of 6 to 28 persons
capacity.®

Adhesive bandage compresses, l-inch (16
perunit) . . ____________. e 2
Antiseptic swabs, 10 mm. (10 per unit).__ 2
Ammonia inhalants, 6 mm,. (10 per uait}_.
Ammonia, sromatic spirits, 2 c¢c. with
drinking cups (4 each per unit)..______
2-inch bandage compresses (4 per unit)___
4-inch bandage compresses (1 per unit)___

[y

[V I

5 Kit No. 2 in canvas may also be nsed on 1ife rafts.

(Rev. 7/1/63)
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Triangular bandage compressed, 40-inches

(lperunit) ..o .o ... 1
Burn compound, one-eighth-ounce (6 per

unit) . ... 1
Tourniquet, forceps, and scissors (1 each

per double unit container) . ... _______ 1

Eye dressing packet (3 each per unit)
(ophthalmic ointment, one-eighth-ounce;
eye pads; eyestrips)_ ... __________.__ 1
(3) No. 8 kit for aircraft of more than 25
persons capacity.
Adhesive bandage compresses, l-inch (16

perumit) ________________________... 4
Antiseptie swabs, 10 mm, (10 per unit)... 2
Ammonia inhalants, 6 mm, (10 per unit)_.. 2
Ammonia, aromatic spirits, 2 ecc. with

drinking cups (4 each per unit)._____.. 2
2-inch bandage compresses (4 per unit)_.. 3
4-inch bandage compresses (1 per unit)___ 3
Triangular bandage compressed, 40-inches

(Iperumit) - .. ____.. 3
Burn compound, one-eighth-ounce (6 per

unit) . ___ .. 2
Tourniquet, forceps, scissors (1 each per

double unit container)______._______.. 1

Eys dressing packet {3 each per unit)

(ophthelmic ointment, one-eighth-ounce;

aye pads; eye strips) . - ... _________._ 1

(b) Emergency egquipment for long-distance
flights over wumninhabited terrain. When the
type of operation requires more than one class
of equipment, it will not be necessary to carry
more than one supply of items duplicated in
another list,

(1) Tropical land areas:

1 machete.
1 axe.
1 mosquito headnet for each person.
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(1) Day flight VFR. He shall have had
at least 50 hours of cross-country flight time as
a pilot;

(2) Night Right VFR. He shall have
had a tofal of at least 500 hours of flight
time as a pilot, including 100 hours of cross-
country flight time of which 25 hours shall have
been at night;

{3) IFR flight. He must possess a cur-
rently effective instrument rating and have had
a total of at least 500 hours of flight time as a
pilot including 100 hours of crass-country
flight.

(b} Second pilot. Any pilot serving as
second pilot on small aircraft shall hold for:

(1) VFR flight. A valid commercial pilot
certificate with the appropriate ratings;

{(2) IFR Afight. A cwrrently effective
instrument rating.

42.43 Pilot qualifications for large air-
craft.

(a) Pilot in command. Any pilot serving
as pilot in command on large aircraft shall
possess a valid airline transport pilot rating
with an appropriate rating for the aircraft on
which he is to serve.

(b) Second in command. Before a pilot
shall serve as second in command on large
aircraft, he shall:

(1) Possess a valid commercial pilot rating
and instrument rating, or a valid air lme trans-
port pilot rating, and

(2) Demonstrate to an authorized repre-
sentative of the Administrator, or to a check
pilot designaied by the Administrator, his
ahility to take off and land each type of air.
craft on which he is to serve by making at
least three satlsfactory takeoffs and landings
in each type.

(¢) Three-pilot crew. In a crew of three
or more pilots at least two pilots shall meet the
requirements of paragraph (a) of this section.
All other pilots shall meet the requirements
of subparagraphs (1) and (2} of paragraph (b)
of this section.

(Amendment 42-23, published in 24 F.R. 9773,
Dee. 5, 1959, effective Jan. 1, 1961.)

42.44 Recent flight experience require-
mentis for fight crewmembers. No air
carrier shall utilize an airman, nor shall any
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individual serve as an airman, unless he meets
the appropriate experience requirements speci-
fied below:

(a) Pilots.

(1) Within the preceding 90 days a pilot
shall have made at least 3 takeoffs and land-
ings in an aircraft of the same type on which
he is to serve. For night flight one of the
takeoffs and landings required above shall
have been made at night.

(2) Proficiency check for pilot in com-
mand on large aireraft. An air carrier shall
not utilize a pilot as pilot in command until he
has satisfactorily demonstrated to a check pilot
or a representative of the Administrator his
ability to pilot and navigate airplanes to be
flown by him. Thereafter, he shall not serve
as pilot in command unless each 6 months he
successfully completes a similar pilot proficiency
check. The proficiency check may be given
at any time during the month preceding or
following the month in which it becomes due.
The effective date of the check, if given within
the preceding or following month, shall be the
same as if given within the month in which it
became due. Where such pilots gerve in more
than one airplane type, at least every other
successive proficiency check shall be given in
flight in the largec airplane iype. The pilot
proficiency check shall mclude at least the
following:

(i) The flight maneuvers specified in
section 42.45b(b)(1), except that the simulated
engine failure during takeoff need not be ac-
complished at speed V;, nor at actual or simu-
lated maximum authorized weight.

{ii) Flight maneuvers approved by the
Administrator accomplished under simulated
instrument conditions utilizing the navigational
facilities and letdown procedures normally used
by the pilot: Prorided, That maneuvers other
than those associated with approach procedures
for which the lowest minimums are approved
may be given in a synthetic trainer which con-
tains the radio equipment and instruments nec-
essary to simulate other navigational and
letdown procedures approved for use by the
air carrier.

(iii) Prior to serving as pilot in com-
mand in a particular type of airplane, a pilot
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shall have accomplished during the preceding
12 months a proficiency check in that type of
airplane.

(3) Proficiency checks, second in com-
mand on large aircraft. An air carrier shall
not utilize a pilot as second in command until
he has satisfactorily demonstrated to a check
pilot or a representative of the Administrator
hig ability to pilot and navigate airplanes to be
flown by him and to perform his assigned duties.
Thereafter, he shall not serve as second in
command unless each 12 months he success-
fully completes a similar pilot proficiency check.
The proficiency check may be given at any
time during the month preceding or following
the month in which it becomes dne. The effec-
tive date of the check, if given within the pre-
ceding or following month, shall be the same
as if given within the month in which it became
due. Where such pilots serve in more than
one airplane type, at least every other succes-
sive proficiency check shall be given in flight
in the larger airplane type. The proficiency
check shall include at least an oral or written
equipment examination, and the procedures
and flight maneuvers specified in section
42.45b(c)(1). The pilot proficiency check may
be demonstrated from either the right or left
pilot seat.

(i) The proficiency check for the sec-
ond in command of a crew requiring 3 or more
pilots shall be the same as required under
subparagraph (2) of this paragraph.

(ii) Subsequent io the initial pilot pro-
ficiency check, an approved course of training
in an aireraft simulator which meets the require-
ments of subparagraph (4) of this paragraph
if satisfactorily completed may be substituted
at alternate 12-month intervals for the profi-
ciency check required by this subparagraph.

(iii) Satisfactory completion of the pro-
ficiency check in accordance with the require-
ments of subparagraph (2) of this paragraph
will also meet the requirements of this
subparagraph.

{Amendment 42-23, published in 24 F.R. 9773,
Dee. 5, 1959, effective Jan. 1, 1961.)

[(4) Subsequent to the initial pilot pro-
ficiency check, an approved course of training
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conducted in an approved airplane simulator, if
satisfactorily completed, may be substituted at
alternate 6-menth intervals for the proficiency
checks required by subparagraph (2) of this
paragraph if the simulator meets the minimum
standards set forth in Appendix C and:

[(i) The simulator is maintained at the
same level as required for initial approval;

[(ii) A functional preflight check of the
simulator is performed each day prior to com-
mencing simulator flight training or proficiency
checks;

[Gii) A daily discrepancy log is main-
tained and an entry of each discrepancy is made
by the simulator instructor or check airman
before termination of each training or check
flight; and

[(iv) If a modification is made to the air-
plane, a corresponding modification is made to
the simulator if necessary for flight crew train-
ing or proficiency checks.

[The simulator may be used with inoperative
instruments or equipment, if they are not appli-
cable to the particular phase of training being
given.

[(Amendment 42-45, published in 28 F.R. 3479,
April 10, 19638, effective June 10, 1963.)]

(5) Proficiency check for pilot in com-
mand on small aircraff. Within the preced-
ing 6 months the pilot in command on any small
aircraft under IFR conditions shall have suc-
cessfully accomplished an instrument check
demonstrating his ability to pilot and navigate
by instruments, to accomplish a standard
instrument approach using radio range facil-
ities, and to accomplish an instrument approach
in accordance with ILS, GCA, or D/F procedures
when such facilities are to be used. This
instrument check shall be given by an author-
ized representative of the Administrator or a
check pilot of the air carrier, on an aircraft of
a type on which the pilot in command is to
serve,

(Amendment 42-30, published in 26 F.R. 93,
Jan. 6, 1961, effective Jan. 1, 1961.)

{b) Flight radio operator. No individual
shall perform, or be assigned to perform, the
duties of a flight radio operator unless he has
met the recent experience requirements speci-
fied in Part 33 of this subchapter.
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(¢) Flight engineer. No individual shall be
assigned to nor perform duties as a flight engi-
neer unless within the preceding 12 months he
has had at least 50 hours of experience as a
flight engineer on the type of aircraft on which
he is to serve, or until a person designated by
the Administrator has checked the airman and
determined that he is (1) familiar with all
current information and operating procedures
relating to the type of aircraft on which he is to
serve and (2) competent with respect to the
flight engineer’s duties on such aircraft.

(d) Flight navigator. No individual shall
be assigned to nor perform duties as a flight
navigator unless within the preceding 12 months
he has had at least 50 hours of experience as a
flight navigator, or until a person designated by
the Administrator has checked the airman and
determined that he is (1) familiar with all car-
rent navigational information pertaining to the
operations of the air carrier and (2) competent
with respect to the operating procedures and
navigational equipment to be used.

42.44-1 Equipment check (FAA policies
which apply to sec. 42.44 (o) (2)).

(a) General. The equipment check for pilots
on large aircraft, other than pilots in command,
should consist of (1) an equipment examination
(oral or written} and (2) a flight check.

The equipment check for pilots in command
on large sircraft need only consist of the equip-
ment examination, sinee a pilot in command
should successfully accomplish all of the instru-
ment checks prescribed in section 42.44-2,

(b) Eguipment examination for all pilots.
This examination, which may be oral or written,
should be pertinent to the type of aircraft to be
flown by the pilot and should be given (1) in

(Rev. 7/1/63)

IRREGULAR AIR CARRIER AND OFF-ROUTE RULER 38-1

the air carrier’s ground school, (2) during a
routine line check, (3) during the flight phase
of the equipment check, or {4) during the instru-
ment checks prescribed in section 42.44-2. The
examination should include, but need not be
limited to, questions relative to engine power
settings, stall apeeds at various configurations
and weights, airplane placard speeds, critical
engine failure speeds, control systems, fuel and
lubrication systems, propeller and supercharger
operations, hydraulic systems, electric systems,
anti-icing, heating and ventilating, and pressur-
ization system (if préssurized),

(c) Flight check for pilots other than pilots in
command. This check should include at least
the following items, but no maneuvers need be
accomplished solely by reference to instruments.
It may be given during any flight which is of
at least one hour duration.

(1) Preflight planning. The pilot should
be directed to execute a flight plan for the flight
involved, including the interpretation of weather
maps, upper air charts, and sequence reports,

(2) Taxiing, sailing, or docking. Attention
should be directed to (1) the manner in which
the pilot conducts taxiing, sailing, or docking
with reference to the taxi instruction as issued
by airport traffic control or other traffic control
agency, (ii). any taxi instruction which may be
published in the air carrier’s operations manual,
and (iii) general regard for the safety of the air
carrier's and other equipment which may be
affected by taxiing, sailing, or docking operation,

{3) Bunup. Attention to detail in the use
of cockpit check list and cockpit procedure
should be observed on all flight checks.

(4) Takeoff. The check pilot should ob-
serve the pilot’s ability to maintain a constant
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42.44-7 Requirements for approved training
course—aireraft simulator (FAA rules which
apply to sec. 42.44 (a) (4)).

(a) Application for approvel. An applicant
desiring approval of an aireraft simulator train-
ing course shall submit his application in tripli-
cate to the local Air Carrier Safety Inspector.
The application shall eontain a training eourse,
including a description of the equipment, facili-
ties, and madterial to be used, together with a let-
ter to the Administrator of the Federal Aviation
Agency requesting approval * of the course.
The application shall be prepared in looseleaf
form, shall include a table of contents, time
required for each phase of the course; and
procedures for administering the following
training course:

(1) Training course. Flight equipment
used shall be identical to that used in actual
flight operations and the course * shall incor-
porate at least the following subjects:

() All of the required maneuvers in
section 40.282 (b) (1) of this subchapter and
section 42.44-2 except the visual flight maneu-
vers performed around the airport.

(1i) A detailed deseription of the pro-
cedures to be employed in performing each of
the required maneuvers applicable to the type
aircraft being simulated.

(iii) Emergenecy procedures concerned
with aircraft performance and also all emer-
gency procedures outlined in the approved
flight manual,

(b) Rewvision of training ecourse. Requests
for revisions of the approved training course,
facilities, equipment, and material shall be
accomplished in the manner established for

# The Administrator will review the training course, and if it Is
found adequate, will refurn an approved copy of the application
te the applicant.

W Any logical arrangemient o! the fraining course material will be
aceeptable, if all the required manenvers are included, with appropriate
description of techniques and procedures,
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gecuring approval of the original training course.
Three copies of the revision shall be submitted
in such form that entire pages of the approved
course can be removed and replaced by the
revision.

(¢} Satisfactory completion of ecourse. De-
termination of satisfactory completion of the
approved aircraft simulator training course
shall be made by an authorized representative
of the Administrator or & check airman.

(d) Cancellation of approval. Failure to meet
or maintain any of the standards established
for the approval of a training course shall be
considered sufficient reason for cancellation of
approval.

(Published in 22 F. R. 8998, Nov. 9, 1957, effective
Nov, 25, 1957.)

42,45 Training requirements for crew-
members serving on large aircrafl.

(a) Each air carrier shall establish a train-
ing program sufficient to insure that each crew-
member used by the air carrier is adequately
trained to perform the duties to which he is
to be assigned. The initial training phases
shall be satisfactorily completed prior to serving
in passenger or ecargo operations.

(b} Each air carrier shall be responsible
for providing adequate ground and flight train-
ing facilities and properly qualified instructors.
There also shall be provided a sufficient num-
ber of check airmen to conduct the flight checks
required by this part. Such check airmen
shall hold the same airman certificates and
ratings as are required for the airman being
checked.

{c) The training program for each Hfight
crewmember shall consist of appropriate ground
and flight training including proper flight crew
coordination. Procedures for each flight crew
function shail be standardized to the extent
that each flight crewmemher will know the func-
tion for which he is responsible and the relation
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of those functions to those of other flight crew-
members. The initial program shall inelude
at least the appropriate requirements specified
in sections 42.45a through 42.45e.

(d) The crewmember emergency proce-
dures training program shall include at least
the requirements specified in section 42.45e.

(e) The appropriate instructor, supervisor,
or check airman responsible for the particular
training or flight check shall certify to the
proficiency of each crewmember upon com-
pletion of his training, and such certification
shall become a part of the individual's record.

(Amendment 42-23, published in 24 F. R. 9773,
Dec, 5, 1959, effective Jan. 1, 1961.)

42.45-1 Training program (FAA policies
which apply to sec. 42.45).

{a) Ground phase. The ground phase of the
air carrier’s pilot training and instruction pro-
gram shall include:

{1} A study of the regulations in this sub-
chapter applicable to irregular air carrier opera-
tion and of the provisions of the air carrier’s
operating certificate, including methods and
principles of determining weight limitations for
landings and takeoffs;

(2) A study of the company’s operations
manual and procedures;

(3) Training in the duties and responsi-
bilities of flight crew and crewmembers;

(4) Through familiarization with the air-
craft to be flown including the engines and all
major components, operation of cabin pressur-
ization (if installed), oxygen system, standard
operating procedures, a study of the FAA
approved Airplane Flight Manual;

(5) A study of navigation, use of radio
aids to navigation and such refresher courses
necessary to keep airmen current in the appli-
cation of any new developments;

(6) A study of meteorology sufficient to
maintain a practical knowledge of the principles
of icing, fog, thunderstorms and frontal sys-
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tems, etc., and the best method of operating
under these various conditions.

Training and instruction in synthetic-type
training devices may be included in the ground
phase of the training program. However, such
training should be so planned that it will sup-
plement the flight training phase and afford
further training in specific instrument let-down
procedures to be conducted by the pilot in
irregular air earrier operations.

{b) Flight phase. The flight phase of the
training program should be so planned as to
insure adequate initial qualification of the pilot
on the type aircraft on which he is to serve. It
shall also provide for the continued maintenance
of a high standard of pilot proficiency. This
training shall include, but not be limited to:

(1) Takeoffs and landings under varying
conditions of load, wind, low ceiling and
visibility, inoperative engine, etec.;

(2) Flight with one or more engines in-
operative, including flight with any one engine
fully throttled at maximum authorized load,
either at one-engine-inoperative service ceiling
or at an altitude equivalent to 1,000 feet above
the highest part of the terrain on the route or
routes to be flown;

{3) Operating under normal and maximum
limits of power and speed;

(4) Conduct instrument flight including
navigation by low frequency radio ranges,
VHF, and ADF, letting-down-through pro-
cedures utilizing radio range, ADF, ILS, GCA,
ete., whichever is used by the air carrier in its
normal operations,

(¢} E'mergency procedures, 'The training pro-
gram shall include instruction in emergency
procedures particularly with respect to engine
failure, fire in the air or on the ground, evacua-
tion of passengers, location and operation of all
emergency equipment, power settings for maxi-
mum endurance and maximum range, ete.

(d) Other. Whenever flight engineers, flight
radio operators, flight navigators, or cabin
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Page 123 follows. Pages 117 through 120 were deleted by Supplement No. 1
dated October 1, 1960.

Pages 121 and 122 were deleted by Supplement No. 8 dated July 1, 1963.
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SPECIAL CIVIL AIR REGULATION NO. SR—422B

(As emended by Amendment No. 1, issued Dec. 10, 1962, effective Jan, 15, 1963, published in 27 F.R. 12399, Dec. 14, 1962,
and Amendment No. 2, isaued Dec. 20, 1962, effective Dee. 20, 1962, published in 27 F.R. 12926, Dee. 29, 1962.)

Effective: July 9, 1959
Issued: July 9, 1939
Published: July 14, 1959
(24 F.R. 5629)
Corrected: July 15, 1959
(24 F.R. 5688)

Turbine-Powered Transport Category Airplane of Current Design

Special Civil Air Regulation No. SR-422, effective August 27, 1957,
prescribes requirements applicable to the type certification and operation
of turbine-powered fransport category airplanes for which a type certificate
is issued afier August 27, 1957. Special Civil Air Regulation No. SR-422A,
effective July 2, 1958, included substantive changes to SR-422 and was made
applicable to all turbine-powered transport category airplanes for which a
type certificate is issned after September 30, 1958.

This Special Civil Air Regulation makes further changes to the air-
worthiness rules for turbine-powered transport category airplanes te he appli-
cable to all such airplanes for which a type certificate is issued after August 29,
1959. These changes were proposed in Draft Release No. 58-1C (24 F.R. 128)
by the Civil Aeronautics Board in connection with the 1958 Annual Airworthi-
ness Review. The amendments herein have been adopted after careful
consideration of all the discussion and comment received thereon.

Substantive and minor changes have been made to the provisions of
SR-422A. For ease in identification they are listed as follows:

{a) Substantive changes: introductory paragraphs; 4T.114 (b), (¢),
(d), (e}, and (f); 4T.115(d); 4T.117a(b); 4T.120 (a)(3), (b), and (d); 40T.81(c);
43T.11{(c); and item 5 (a) and {b).

(b) Minor changes; item 2; 4T.112 (title), (b3(1), (¢), (d), and
(e); 4T.113(h); 4T.116()(4); 4T.117(b) (1) and {(2); 4T.120(a); 4T.121;
4T.122(d); 4T.123(a); 40T.82; and 40T.83.

Pertinent background information to this regulation is contained in the
preambles to SR-422 and SR-422A. Following is a discussion of important
issues relevant to the changed provisions contained herein.

One of the most important changes being introduced concerns the rotation
speed ¥y of the airplane during takeoff (4T.114). Experience gained in the
certification of airplanes under the provisions of SR-422 and SR-4224 indicates
that relating V; to the stall speed is not essential and might unduly penalize
airplanes with superior fiying qualities. It has heen found that the primary
limitations on ¥ should be in terms of a margin between the actual lift-off
speeds V., and the minimum unstick speed V., at which the airplane can
proceed safely with the takeoff. The provisions contained herein require that
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¥V, speeds be established to be applicable ta takeoffs with one engine inopera-
tive as well as with all engines operating. The V,,, speeds can be established
from free air data provided that the data are verified by ground takeoff testa.
Certain safegnards are included in conjunction with the establishment of V;
speeds to ensure that takeoffs in service can be made with consistent safety.

A change is being iniroduced to the provision in 4T.117a(h) concerning
the manner in which the net takeoff flight path is obtained. In accordance
with this provision as contained in SR—422A, the net takeoff flight path would
have a negative slope throughout the acceleration segment. Since this
segment usually represents level flight easily controlled by reference to the
normal flight instruments, a significant reduction in the flight path’s gradient
would not be expected. For these reasons, the provision is heing changed to
permit an equivalent reduction in acceleration in lien of a reduction in gradient.

Section 4T.117a{b) is being amended additionally by changing the valne
of gradient margin in the net flight path for two-engine airplanes from 1.0
percent to 0.8 percent. The value for four-engine airplanes remains 1.0
percent. Differentiation in gradient values in the net flight path between
two and four-engine airplanes is consistent with the differentiation in the
climb gradients for the takeoff, enroute, and approach stages of flight. Statis-
tical analysis substantiates the specific reduction of the net flight path gradient
to a value of 0.8 percent. Correlatively, a reevaluation of the climb gradients
for twin-engine airplanes in the second segment takeoff and in the approach
climb indicates that the respective values should be 2.4 percent and 2.1 percent
and these changes are being made in 4T.120 (b) and (d).

A change is introduced in the conditions preseribed for meeting the climb
gradient in the first segment takeoff climb (4T.120(a)), by changing the speed
V. to the speed Vor. The intent of this requirement is to use the speed at
which the airplane lifts off the ground. In SR—422 this speed was considered
to be V;; however, in SR—422A and in this regulation the speed V.is a higher
speed which is reached at the end of the takeoff distance and no longer reflects
the conditions pertinent to the first segment climb. In making this change
consistent with relevant changes in SR-422A and in this regulation, no consid-
eration has been given to the appropriateness of the minimum climb gradient
values prescribed for the first segment climb. These are subject to alteration
if results of further studies so indicate.

There is being introduced in this regulation the concept of ‘“‘stopways,”
the definition of which is contained in item 5(b). Stopways have been used
outside the United States in meeting the accelerate-stop distances in case
of aborted takeoffs. They are considered to result in more practical operations.
In order to ensure that they can be used without detrimental effects on safety,
a provision is being included in 4T.115(d) requiring taking into account the
surface characteristics of the stopways to be nsed in scheduling the accelerate-
gtop distances in the Airplane Flight Manual.

In conjunction with the introduction of stopways, there are changes
heing wmade in the definition of a ‘‘clearway’’ (item 5(a)). One of the
changes is to specify that a clearway begins at the end of the ranway
whether or not a stopway is being used. Of the other changes, the most
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significant one expresses the clearway in terms of a clearway plane and
permits this plane to have an upward slope of 1.25 percent. In effect, this
change will allow, in some cases, use of clearways which would not be al-
lowed under the definition in SR-422A hecause of relatively small obstacles
or slightly sloping terrain. (See also 40T.81(c) and 43T.11(¢).)

There are also included in this regulation a number of minor, editorial,
or clarifying changes.

Drafi Release No. 58-1C included a proposal for expanding lateral ob-
stacle clearances in the takeoff flight path. Studies indicate that some ex-
panding lateral clearances are necessary for smafety in operations with all
turbine-powered airplanes. It appears, therefore, that an appropriate rule
should be made applicable not only to airplanes ecertificated in accordance
with this regulation, but also to those certificated in accordance with SR-422
and SR-422A. Accordingly, no change is being made in this regulation
to the lateral obstacle clearance provisions, instead, a Notice of Proposed
Rule Making is now heing prepared to amend SR-422, SR-422A, and this
regulation, to require expanding laieral obstacle clearances for all airplanes
certificated thereunder.

This Special Civil Air Regulation is not intended to compromise the
authority of the Administrator under section 4h.10 to impose such special
conditions as are found necessary in any particular case to avoid unsafe design
features and otherwise to ensure eguivalent safety.

Interested persons have been afforded an epportunity to participate in
the making of this regulation (24 F.R. 128), and due consideration has been
given to all relevant matter presented.

This regulation does not require compliance until after August 29, 1959;
however, since applicants for a type certificate for turbine-powered transport
category airplanes may elect to show compliance with this regulation before
that date, it is being made effective immediately.

In consideration of the foregoing, the following Special Civil Air Regula-
tion is hereby promulgated to hecome effective immediately:

[Contrary provisions of the Civil Air Regulations notwithstanding, all
turbine-powered transport category airplanes for which a type certificate
is issued after Angust 29, 1959, shall comply with all of the following require-
ments, except that, turbopropeller-powered airplanes previously type certifi-
cated with the same number of reciprocating engines need only comply with
the performance requirements of paragraph 2.] Applicants for a type cer-
tificate for a turbine-powered transport category airplane may elect and are
authorized to meet the requirements of this Special Civil Air Regulation prior
to August 29, 1959, in which case however, all of the following provisions must
be complied with.

1. The provisions of Part 4b of the Civil Air Regulations, effective
on the date of application for type certificate; and such of the provisions
of all sabsequent amendments to Part 4h, in effect prior te August 27, 1957,
as the Administrator finds necessary to ensure that the level of safety of turbine-
powered airplanes is eguivalent to that generally intended by Part 4h.

2. In lieu of sections 4b.110 through 4h.125, 4b.183, and 4h.743 of
Part 4b of the Civil Air Regulations, the following shall be applicable:
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PERFORMANCE
4T.110 General.

~ (a) The performance of the airplane shall be determined and
gcheduled in accordance with, and shall meet the minima prescribed by, the
provision of sections 4T.110 through 4T.123. The performance limitations
information, and other data shall be given in accordance with section 4T.743:

{(b) Unless otherwise specifically prescribed, the performance
shall correspond with ambient atmospheric conditions and still air,
Humidity shall be aecounted for as specified in paragraph (c) of this section,

(¢) The perfoermance as affected by engine power and/or thrust
shall be based on a relative humidity of 80 percent at and below standard
temperatures and on 34 percent at and above standard temperatures plus
50° F. Between these two temperatures the relative humidity shall vary
linearly.

{d) The performance shall correspond with the propulsive thrust
available under the particular ambient atmospheric conditions, the particular
flight condition, and the relative humidity specified in paragraph {¢) of this
section. The available propulsive thrust shall correspond with engine power
and/or thrust not exceeding the approved power and/or thrust less the in-
stallation losses and less the power and/or equivalent thrust absorbed by
the accessories and services appropriate to the particular ambient atmospheric
conditions and the particular flight condition.

AT.111  Airplane configuration, speed, power, and/or thrust;
general.

{a) The airplane configuration (setting of wing and cowl flaps,
air brakes, landing gear, propeller, etc.), denoted respectively as the takeoff,
eh route, approach, and landing configurations, shall be selected by the appli-
cant except as otherwise prescribed.

(b) It shall be acceptable to make the airplane configurations
variable with weight, altitude, and temperature, fo an extent found by the
Administrator to he compatible with eperating procedures required in
accordance with paragraph (¢} of this section.

{¢) In determining the accelerate-stop distances, takeoff flight
paths, takeoff distances, and landing distances, changes in the airplane’s
configuration and speed, and in the power and thrust shall be in accordance
with procedures established by the applicant for the operation of the airplane
in service, except as otherwise prescribed. In addition, procedures shall
be established for the execution of balked landings and missed approaches
associated with the conditions prescribed in sections 4T.119 and 4T.120{d),
respectively. All procedures shall comply with the provisions of subpara-
graphs (1) through {3) of this paragraph.

(1) The Administrator shall find that the procedures can be
consistently executed in service by crews of average skill.

(2) The procedures shall not involve methods or the use of
devices which have not been proven to be safe and reliable.
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(3) Allowance shall be made for such time delays in the execution
of the procedures as may be reasonably expected to occur during service,

4T.112 Stalling and minimum control speeds.

(a} The speed V, shall denote the calibrated stalling speed, or
the minimam steady flight speed at which the airplane is controllable, in knots,
with:

(1) Zero thrust at the stalling speed, or engines idling and throttles
closed if it is shown that the resultant thrust has no appreciable effect on the
stalling speed;

{2) If applicable, propeller pitch controls in the position necessary
for compliance with subparagraph (1) of this paragraph; the airplane in all
other respects (flaps, landing gear, etc.) in the particular configuration cor-
responding with that in connection with which V, is being used;

(3) The weight of the airplane equal to the weight in connection
with which V, is being used to determine compliance with a particular require-
ment;

{4) The center of gravity in the most unfavorable position within
the allowable range.

(b) The stall speed defined in this section shall be the minimum
speed obtained in flight tests conducted in accordance with the procedure of
subparagraphs (1) and (2) of this parvagraph.

(1) With the airplane trimmed for straight flight at a speed chosen
by the applieant, but not less than 1.2 V, nor greater than 1.4 V,, and from a
speed sufficiently above the stalling speed to ensure steady conditions, the
elevator contirol shall be applied at a rate such that the airplane speed reduction
does not exceed 1 knot per second.

(2) During the test prescribed in subparagraph (1) of this para-
graph, the flight characteristies provisions of section 4b.160 of Part 4b of the
Civil Air Regulations shall be complied with.

(¢) The minimum control speed V.. in terms of calibrated air
speed, shall be determined under the conditions specified in this paragraph so
that, when the critical engine is suddenly made inoperative at that speed, it is
possible to recover control of the airplane with the engine still inoperative and to
maintain it in straight flight at that speed, either with zero yaw or, at the option
of the applicant, with an angle of bank not in excess of 5 degrees. V. shall
not exceed 1.2 V. with:

(1) Engines operating at the maximum available takeoff thrust
and/or power;

(2) Maximum sea leve!l takeoff weight or such lesser weight as
might be necessary to demonstrate V3

(3) The airplane in the most critical takeoff configuration existing
along the flight path after the airplane becomes airborne, except that the landing
gear is retracted;

(4) The airplane trimmed for takeoff;
(5) The airplane airborne and the ground effect negligible;
(6) The center of gravity in the most unfavorable position;
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(d) In demonstrating the minimum speed specified in paragraph
(¢) of this section, the rudder force required to maintain control shall not
exceed 180 pounds and it shall not be necessary to reduce the power and/or
thrust of the operative engine(s}.

(e} During recovery from the maneuver specified in paragraph,
{¢) of this section, the airplane shall not assume any dangerous attitude,
nor shall it require exceptional skill, strength, or alertness on the part of the
pilot to prevent a change of heading in excess of 20 degrees before recovery is
coinplete.

4T.113 Takeoff; general.

(a) The takeoff data in sections 4T.114 through 4T.117 shall be
determined under the conditions of subparagraphs (1) and (2) of this para-
graph.

(1) At al! weights, altitudes, and ambient temperatures, within
the operational limits established by the applicant for the airplane.

(2) In the configuration for takeoff (see sec. 4T.111).

(b) Takeoff data shall be based on a smooth, dry, hard-surfaced
runway and shall be determined in such a manner thai reproduction of the
performance does not require exceptional skill or alertness on the part of the
pilot. In the case of seaplanes or float planes, the takeoff surface shall bhe
smooth water, while for skiplane it shall be smooth, dry snow. In addition,
the takeoff data shall include operational correction factors in accordance with
subparagraphs (1) and (2) of this paragraph for wind and for runway gradients,
within the operational limits established by the applicant for the airplane.

{1) Not more than 50 percent of nominal wind components along
the takeoff path opposite to the direction of takeoff, and not less than 150 percent
of nominal wind components along the takeoff path in the direction of takeoff.

(2) Effective runway gradients.

4T.114 Takeoff speeds.

{a) The critical-engine-failure speed ¥, in terms of calibrated
air speed, shall be selected by the applicant, but shali not be less than the
minimum speed at which controllability by primary aerodynamic controls
alone is demonstraied during the takeoff run to be adequate to permit proceed-
ing safely with the takeoff using average piloting skill, when the critical engine
is suddenly made inoperative.

(b) The minimum takeoff safety speed V; .., in terms of cali-
brated air speed, shall not be less than:

(1) 1.2 V, for two-engine [and three-engine] propeller-driven
airplanes and for airplanes without propellers which have no provisions for
obtaining a significant reduction in the one-engine-inoperative power-on
stalling speed;

(2} L.16 V, for propeller-driven airplanes having more than
[three] engines and for airplanes without propellers which have provisions
for obtaining a significant reduction in the one-engine-inoperative power-on
stalling speed;

(3) 1.10 times the minimum control speed Vie.

(c) The takeoff safety speed V., in terms of calibrated air speed,
shall be selected by the applicant so as to permit the gradient of climb required
in section 4T.120(b), but it shall not be less than:
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(1) The speed V; 1.,

(2) The rotation speed V, (see paragraph (e) of this section)
plus the increment in speed attained prior to reaching a height of 35 feet
above the takeoff surface in compliance with section 4T.116(e).

(d) The minimum unstick speed V,,, in terms of calibrated air
speed, shall be the speed at and above which the airplane can be made to
lift off the ground and to continue the takeoff without displaying any hazardous
charaeteristics. V, speeds shall be selected by the applicant for the all-
engines-operating and the one-engine-inoperative conditions. It shall be ac-
ceptable to establish the V¥, speeds from free air data: Provided, That these
data are verified by ground takeoff tests.

NOTE: In certain cases, ground takeoff tests might involve some takeoffs at the
Vuc speeds.

(e) The rotation speed Vj, in terms of calibrated air speed, shall
he selected by the applicant in compliance with the conditions of subpara-
graphs (1) through (4) of this paragraph.

(1) The V5 speed shall not be less than:

{i) The speed V,;

(ii) A speed equal to 105 percent of V¢

(iii) A speed which permits the attainment of the speed ¥,
prior to reaching a height of 35 feet above the takeoff surface as determined
in accordance with section 4T.116(e);

{(iv) A speed which, if the airplane is rotated at its maximum
practicable rate, will result in a lift-off speed V.- (see paragraph (f) of this
gection) not less than 110 percent of V. in the all-engines-operating condi-
tion nor less than 105 percent of V,;; in the one-engine-inoperative condition.

(2) For any given set of conditions (weight, configuration, tem-
perature, ete.), a single value of V5 speed obtained in accordance with this
paragraph shall be used in showing compliance with both the one-engine-
inoperative and the all-engines-operating takeoff provisions.

(3) It shall be shown that the one-engine-inoperative lakeoff
distance determined with a rotation speed 5 knots less than the V; speed
established in accordance with subparagraphs (1) and (2) of this paragraph
does not exceed the corresponding one-engine-inoperative takeoff distance
determined with the established ¥ speed. The determination of the takeoff
distances shall be in accordance with seclion 4T.117(a)(1).

(4) It shall be demonstrated that reasonably expected variations
in service from the takeoff procedures established by the applicant for the
operation of the airplane (see sec. 4T.111(c)} (e.g., over-rotation of the air-
plane, out of trim conditions) will not result in unsafe flight characteristics
nor in marked increases in the scheduled takeoff distances established in
accordance with section 4T.117(a).

{f) The lift-off speed V. ow, in terms of calibrated air speed shall
be the speed at which the airplane first becomes airborne.

4T.115 Aecelerate-stop distance.
(a) The accelerate-stop distance shall be the sum of the following:
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(1) The distance required to accelerate the airplane from a
standing start to the speed V;

(2) Assuming the critical engine to fail at the speed V,, the
distance required to bring the airplane to a full stop from the point correspond-
ing with the speed V..

(b) In addition to, or in lieu of, wheel brakes, the use of other
braking means shall be acceptable in determining the aeccelerate-stop dis-
tance, provided that such braking means shall have been proven to be safe
and reliable, that the manner of their employment is such that consistent results
can be expected in service and that exceptional skill is not reguired to control
the airplane.

{¢) The landing gear shall remain exiended throughout the ac-
celerate-stop distance.

(d)} If the atcelerate-stop distance is intended to include a stop-
way with surface characteristics substantially different from those of a smooth
hard-surfaced runway, the takeoff data shall include operational correction
factors for the accelerate-stop distance to account for the particular surface
characteristics of the stopway and the variations in such characteristics with
seasonal weather conditions (i.e., temperature, rain, snow, ice, etc.}, within
the operational limits established by the applicant.

4T.116 Takeoff path. The takeoff path shall be considered to
extend from the standing start to a point in the takeoff where a height of
1,500 feet above the takeoff surface is reached or to a point in the takeoff
where the transition from the takeoff to the en route configuration is completed
and a speed is reached at which compliance with section 4T.120(c) is shown,

whichever point is at a higher allitude. The conditions of paragraphs (a)

through (i} of this section shall apply in determining the takeoff path.

(a) The takeoff path shall he based upon procedures prescribed
in accordance with section 4T.111(¢).

(b) The airplane shall be accelerated on the ground to the speed
¥, at which point the critical engine shall be made inoperative and shall re-
main inoperative during the remainder of the takeoff. Subsequent to at-
taining speed V), the airplane shall be accelerated to speed V; during which
time it shall be permissible to initiate raising the nose gear off the ground at a
speed not less than the rotating speed V.

{¢} Landing gear retraction shall not be initiated until the airplane
becomes airborne.

(d) The slope of the airborne portion of the takeoff path shall be
positive at all points,

{e) The airplane shall attain the speed V, prior to reaching a
height of 35 feet above the takeoff surface and shall continue at a speed as
close as practical to, but not less than, ¥V, until a height of 400 feet ahove the
the takeoff surface is reached.

(f) Except for gear retraction and propeller feathering, the air-
plane configuration shall not be changed hefore reaching a height of 400 feet
above the takeoff surface.

(g) At all points along the takeoff path starting at the point
where the airplane first reaches a height of 400 feet above the takeoff
surface, the available gradient of climb shall not be less than 1.2 percent
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for two-engine airplanes, [1.5 percent for three-engine airplanes,] and 1.7
percent for four-engine airplanes.

(k) The takeoff path shall be determined either by a continu-
ous demonstrated takeoff, or alternatively, by synthesizing from segments

~ the complete takeoff path.

(1) If the takeoff path is determined by the segmental method,
the provisions of subparagraphs (1) through (4) of this paragraph shall
be specifically applicable.

(1) The segmenis of a segmental takeoff path shall be clearly
defined and shall be related to the distinct changes in the configuration
of the airplane, in power and/or thrust, and in speed.

(2) The weight of the airplane, the configuration, and the
power and/or thrust shall be constant throughout each segment and shall
correspond with the most critical condition prevailing in the particular
segment.

(3} The segmental flight path shall be based on the airplane’s
performance without ground effect.

(4) Segmental takeoff path data shall be checked by con-
tinnous demonstrated takeoffs up to the point where the airplane’s per-
formance is out of gound effect and the airplane’s speed is stabilized, to en-
sure that the segmental path is congervative relative to the continuous path.

NOTE: The airplane usually is considered out of ground effect when it reaches a
height above the ground equal to the airplane’s wing span.

4T.117 Takeoff distance and takeoff run.
(a) Takeoff distance. The takeoff distance shall be the greater
of the distances established in accordance with subparagraphs (1) and (2)
of this paragraph.

(1) The horizontal distance along the takeoff path from the
start of the takeoff to the point where the airplane aitains a height of 35 feet
above the takeoff surface, as determined in accordance with seetion 4T.116.

(2) A distance equal to 115 percent of the horizontal distanece
along the takeoff path, with all engines operating, from the siart of the takeoff
to the point where the airplane attains a height of 35 feet above the takeofl
surface, as determined by a procedure consistent with that established in
accordance with section 4T.116.

(b) Takeoff run. If the takeoff distance is intended to include
a clearway (see item 5 of this regulation), the takeoff run shall be determined
and shall be the greater of the distances established in accordance with sub-
paragraphs (1) and (2) of this paragraph.

(1) The horizontal distance along the takeoff path from the
start of the takeoff to a point equidistant between the point where the speed
Vior is reached and the point where the airplane attains a height of 35 feet
above the takeoff surface, as determined in aceordance with section 4T.116.

(2) A distance equal to 115 percent of the horizontal distance
along the takeoff path, with all engines operating, from the start of the
takeoff to a point equidistant between the point where the speed Vi is
reached and the point where the airplane attains a height of 35 feet above
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the takeoff, surface, as determined by a procedure consistent with that
established in accordance with section 4T.116.
4T.117a Takeoff flight path.

(a) The takeoff flight path shall be considered to begin at a
height of 35 feet above the takeoff surface at the end of the takeoff distance
as determined in accordance with section 4T.117(a).

(b) The net takeoff flight path data shall be determined in such
a manner that they represent the airplane’s actual takeoff flight paths, deter-
mined in accordance with section 4T.116 and with paragraph (a) of this section,
reduced at each point by a gradient of climb equal to 0.8 percent for two-
engine airplanes, [equal to 0.9 percent for three-engine airplanes,] and equal
to 1.0 percent for four-engine airplanes. It shall be acceptable to apply the
prescribed reduction in climb gradient as an equivalent reduction in the
airplane’s acceleration along that portion of the actual takeoff flight path where
the airplane is accelerated in level flight.

4T.118 Climb; general. Compliance shall be shown with the
climb requirements of seclions 4T.119 and 4T.120 at all weights, altitudes,
and ambient temperatures, within the operational limits established by the
applicant for the airplane. The airplane’s center of gravity shall be in the most
unfavorable position corresponding with the applicable configuration.

4T.119 All-engine-operating landing ¢limb. In the landing con-
figuration the steady gradient of climb shall not be less than 3.2 percent,
with:

(a) All engines operating at the power and/or thrust which are
available 8 seconds after initiation of movement of the power and/or thrust
controls from the minimum flight idle to the takeoff position;

{b) A climb speed not in excess of 1.3 V..

4T.120. One-engine-inoperative climb.

(a) Takeoff; landing gear extended. In the critical takeoff
configuration existing along the flight path between the points where the
airplane reaches the speed V., and where the landing gear is fully retracted,
in aecordance with section 4T.116 but without ground effect, the steady
gradient of climb shall be positive for two-engine airplanes and shall not be
less than [0.3 percent for three-engine airplanes, and not less than] 0.5 percent
for four-engine airplanes, with:

(1) The critical engine inoperative, the remaining engine(s)
operating at the available takeoff power and/or thrust existing in accordance
with section 4T.116 at the time retraction of the airplane’s landing gear is
initiated, unless subsequently a more critical power operating condition exists
along the flight path prior to the point where the landing gear is fully retracted ;

(2) The weight equal to the airplane’s weight existing in accord-
ance with section 4T.116 at the time retraction of the airplane’s landing gear
is initiated;

{3) The speed equal to the speed Vyop.

(b} Takeoff; landing gear retracted. In the takeoff configura-
tion existing at the point of the flight path where the airplane’s landing
gear is fully retracted, in accordance with section 4T.116 but without
ground effect, the siteady gradient of climb shall not be less than 2.4 per-
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cent for two-engine airplanes, [not less than 2.7 percent for three-engine
airplanes,] and -not less than 3.0 percent for four-engine airplanes, with:

(1) The critical engine inoperative, the remaining engine(s)
operating at the available takeoff power and/or thrust existing in accordance
with section 4T.116 at the time the landing gear is fully retracted, unless
subsequently a more critical power operating condition exists along the flight
path prior to the point where a height of 400 feet above the takeoff surface
is reached;

(2) The weight equal to the airplane’s weight existing in accord-
ance with section 4T.116 at the time the airplane’s landing gear is fully re-
tracted;

{3) The speed equal to the speed V..

(¢) Final takeoff. In the en route configuration, the steady
gradient of climb shall not be less than 1.2 percent for two-engine airplanes,
[not less than 1.5 percent for three-engine airplanes,] and not less than 1.7
percent for four-engine airplanes, at the end of the takeoff path as determined
hy section 4T.116, with:

{1) The critical engine inoperative, the remaining engine(s)
operating at the available maximum continuous power and/or thrust;

(2) The weight equal to the airplane’s weight existing in ac-
cordance with section 4T.116 at the end of the takeoff path;

(3) The speed equal to not less than 1.25 V.

(d) Approach. In the approach -configuration corresponding
with the normal all-engines-operating procedure such that V, related to this
configuration does not exceed 110 percent of the V, corresponding with the
related landing configuration, the steady gradient of climb shall not he less
than 2.1 percent for two-engine airplanes, [not less than 2.4 percent for three-
engine airplanes,] and not less than 2.7 percent for four-engine airplanes with:

(1) The ecritical engine inoperative, the remaining engine(s)
operating at the available takeoff power and/or thrust;

(2) The weight equal to the maximum landing weight;

(3) A climb speed established by the applicant in connection
with normal landing procedures, except that it shall not exceed 1.5 V, (see
sec. 4T.111(c)).

4T.121 En route flight paths. With the airplane in the en route
configuration, the flight paths prescribed in paragraphs (a) and (b) of this
section shall be determined at all weights, altitudes, and ambient temperatures,
within the operational limits established by the applicant for the airplane.

(a) One engine inoperative. The one-engine-inoperative net
flight path data shall be determined in such a manner that they represent the
airplane’s actual climb performance diminished by a gradient of climb equal
to 1.1 percent for two-engine airplanes, [1.4 percent for three-engine air-
planes,] and 1.6 percent for four-engine airplanes. It shall be acceptable to
include in these data the variation of the airplane’s weight along the flight
path to take into account the progressive consumption of fuel and oil by the
operating engine(s).
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(b) Two engines inoperative. [For airplanes with three or four
engines, the two-engine-inoperative nei flight path data shall be deter-
mined in snch a manner that they represent the airplane’s actual climb
performance diminished by a gradient of climb equal to 0.3 percent for three-
engine airplanes and equal to 0.5 percent for four-engine airplanes.] It shall

be acceptable to include in these data the variation of the airplane’s weight

along the flight path to take into account the progressive consumption of fuel
and oil by the operating engines.

(¢) Conditions. In determining the flight paths prescribed in
paragraphs (a) and (b) of this section, the conditions of subparagraphs (1)
through (4) of this paragraph shall apply.

(1) The airplane’s center of gravity shall be in the most un-
favorable position. .

(2) The critical engine(s) shall be inoperative, the remaining
engine(s) operating at the available maximum continwous power and/or
thrust.

(3) Means for controlling the engine cooling air supply shall be
in the position which provides adequaie cooling in the hot-day condition.

(4) The speed shall be selected by the applicant.

4T.122 Landing distance. The landing distance shall be the hori-
zontal distance required to land and to come to a complete stop (to a speed
of approximately 3 knots in the case of seaplanes or float planes) from a point
at a height of 50 feet above the landing surface. Landing distances shall be
determined for standard temperatures at all weights, altitudes, and winds,
within the operational limits established by the applicant for the airplane.
The comnditions of paragraphs (a) through (g) of this section shall apply.

{a) The airplane shall be in the landing configuration. During the
landing, changes in the airplane’s configuration, in power and/or thrust, and
in speed shall be in accordance with procedures established by the applicant
for the operation of the airplane in service. The procedures shall comply
with the provisions of section 4T.111(¢).

(b) The landing shall be preceded by a steady gliding approach
down to the 50-foot height with a calibrated air speed of not less than 1.3 V..

(¢) The landing distance shall be based on a smooth, dry, hard-
surfaced runway, and shall be deiermined in such a manner that reproduction
does not require exceptional skill or alertness on the part of the pilot. In the
case of seaplanes or float planes, the landing surface shall he smooth water,
while for skiplanes it shall be smooth, dry snow. During landing, the air-
plane shall not exhibit excessive vertical acceleration, a tendency to bounce,
nose over, ground loop, porpoise, or water loop.

(d) The landing distance data shall include operational correction
factors for not more than 50 percent of nominal wind componenis along the
landing path opposite to the direction of landing and not less than 150 percent
of nominal wind components along the landing path in the direction of landing.

(e) During landing, the operating pressures on the wheel braking
system shall not be in excess of these approved by the manufacturer of the
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brakes, and the wheel brakes shall not be used in such a manner as to produce
excessive wear of brakes and tires.

{f) In addition to, or in lieu of, wheel brakes, the use of other
braking means shall be acceptable in determining the landing distance, pro-
vided such braking means shall have been proven to be safe and reliable, that
the manner of their employment is such that consistent results can be ex-
pected in service, and that exceptional skill is not required to control the
airplane.

(g) If the characteristics of a device (e.g., the propellers) de-
pendent upon the operation of any of the engines noticeably increase the land-
ing distance when the landing is made with the engine inoperative, the landing
distance shall be determined with the critical engine inoperative unless the
Administrator finds that the use of compensating means will result in a landing
distance not greater than that attained with all engines operating.

4T.123 Limitations and information.

(a) Limitations. The performance limitations on the operation
of the airplane shall be established in accordance with subparagraph (1)
through (4) of this paragraph. (See also sec. 4T.743.)

(1) Takeoff weights. The maximum takeoflf weights shall be
established at which compliance is shown with the generally applicable
provisions of this regulation and with the takeoff climb provisions pre-
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SPECIAL CIVIL AIR REGULATION NO. 423C

{As amended by Amendment No. 1, issued May 10, 1963, published in 28 F.R. 4945, May 17, 1963.)

Effective: June 6, 1961
Adopted:  May 31, 1961
Published: June 6, 1961

(26 F.R. 4990)

Provisional Certification and Operation of Aircraft

Special Civil Air Regulation No. SR--425A was adopted on July 22, 1958,
to provide for provisional certification of turbine-powered transport category
airplanes in order to permit certain air carriers and manufacturers to conduct
crew training, service testing, and simulated air carrier operations prior to
introduction of the airplanes into commercial service.  The objective of this
regulation was to provide a means whereby the air carriers and manufacturers
could obtain as much experience as possible with turbine-powered airplanes
which, although safe for flight, had not been approved for the issuance of a
type certificate.

Special Civil Air Regulation No, SR-425B, which superseded SR-4254,
was adopted on April 7, 1960, to extend the application of the regulation to:
(1) piston-engine transport category aircraft, including rotorcraft; and (2)
personal and executive type aircraft, including rotorcraft, irrespective of power-
plant type. In addition, this regulation permitted operations such as sales
demonstrations and market surveys with aircraft having a provisional type
and airworthiness certificate.

To accomplish this, SR-425B provided for, among other things, the is-
suance of two classes of provisional type and airworthiness certificates. Class
1 provisional and airworthiness certificates could be issued for all types of
aircraft for operation by the aircraft manufacturer. Class II provisional type
and airworthiness certificates counld be issued only for transport category
aircraft, but these aircraft could be operated by either the aircraft manufacturer
or a certificated air carrier. In general, the reguirements for the issuance
of Clags I provisional certificates were less stringent, and the operating limi-
tations less confining, than those for the issuance of Class Il provisional
certificates.

Under the provisions of SR-425B, however, eligibility to apply for Class I
provisional certificates was limited to aircraft manufacturers. A recommen-
dation that this eligibility be extended to include engine manufacturers had
been evaluated by the Agency prior to the adoption of SR-425B, but rule
making action on such extension was deferred until additional experience
with provisional certification could be acquired.

Expetience accumulated since the adoption of SR-425B has indicated
that it would be practicable for engine manufacturers, who have altered
& type certificated aireraft by installing type certificated engines of their
own manufacture in place of the original engines, to show compliance
with the currently effective requirements for issmance of Class I provi-
sional type and provisional airworthiness certificates; and that compli-
ance with these requirements will insure safe operation of provisionally
certificated aircraft by such engine manufacturers. Further, the Agency
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believes that operations conducted by engine manufacturers under the terms
of Class I provisional certificates, for the purpose of sales demonstrations,
market surveys, and other similar activities related to the sale of their engines,
would contribute to the promotion and development of civil aeronautics in
the United States.

SR-425B is therefore being superseded by SR-425C to permit certain
engine manufacturers to apply for Class I provisional type and provisional
airworthiness certificates if they have applied for the issuance of a supplemental
type certificate,

Since this is a superseding regulation which relieves restrictions and
imposes no additional burden on any person, notice and public procedures
hereon are unnecessary, and this regunlation may be made eifective on less
than 30 days’ notice,

In consideration of the foregoing, the following Special Civil Air Regulation
is adopted to become effective June 6, 1961:

GENERAL

1. Applicability. Contrary provisions of the Civil Air Regulations
notwithstanding, provisional type and airworthiness certificates, amendments
to provisional type certificates, and provisional amendments to type certificates,
will he issned as prescribed in this regulation to a manufacturer or an air
carrier, As used in this regulation, a manafacturer shall mean only a manu-
facturer who is a citizen of the United States; and the term air carrier shall
not include an air taxi operator.

2. Eligibility.

(a) A manufacturer of aircraft manufactured by him within the
United States may apply for Class I or Class 11 provisional type and provisional
airworthiness certificates, for amendments to provisional type certificates
held by him, and for provisional amendments to type certificates held by him.

(b) An air carrier holding an air carrier operating certificate
authorizing him to conduct operations under Parts 40, 41, 42, or 46 of the Civil
Air Regulations may apply for Class II provisional airworthiness certificates
for transport category aircraft which meet the conditions of either subpara-
graphs (1) or (2) of this paragraph.

(1) The aircraft has a currently valid Class II provisional type
certificate or an amendment thereto;

(2) The aircraft has a currently valid provisional amendment
to a type certificate which was preceded by a corresponding Class II provisional
type certificate.

{¢) An engine manufacturer who has altered a type certificated
aircraft by installing different type certificated engines, manufactured by him
within the United States, in place of the original engines, may apply for Class I
provisional type and provisional airworthiness certificates for such aircraft,
and for amendments to Class I provisional type certificates held by him, if the
basic aircraft, before alteration, was type certificated in the normal, utility,
acrobatic, or transport category.

3. Application.

{a) General. Applications for provisional type and airworthi-
ness certificates, for amendments to provisional type certificates, and for
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representative of the Administrator determines that a change in design, con-
struction, or operation is necessary to insure safe operation, until such change
is made and approved by the authorized representative of the Administrator.
Section 1.24 of Part 1 of the Civil Air Regulations shall be applicable to opera-
tions under this section.

(i) Only those persons who have a bona fide interest in the opera-
tions permitted under this section or who are specifically authorized by hoth
the manufacturer and the anthorized representative of the Administrator may
be carried in provisionally certificated aircraft: Provided, That they have been
advised by the operator of the provisional certification status of the aircraft.

{j) The authorized representative of the Administrator may
prescribe such additional limitations or procedures as he finds necessary.
This shall include limitations on the number of persons who may be carried
aboard the aircraft.

14. Additional limitations to operations by air carriers. In addi-
tion to the limitations in section 13 of this regulation, operations by air carriers
ghall be subject to the provisions of paragraphs (a) through (d) of this section.

(a) In addition to erewmembers, the aircraft may carry only those
persons who are listed in section 40.356(c) of Part 40 of the Civil Air Regula-
tions or who are specifically authorized by both the air earrier and the aum-
thorized representative of the Administrator.

(b) The air carrier shail maintain current records for each flight
crewmember. These records shall include such information as is necessary
to show that each flight crewmember is properly trained and qualified to per-
form his assigned duties.

(¢) The appropriate instructor, supervisor, or check airman shall
certify to the proficiency of each flight erewmember and such certification shall
become a part of the flight crewmember’s record.

{d) Alog of all flights conducted under this regulation, and accurate
and complete records of inspections made and maintenance aceomplished,
ghall be kept by the air carrier and made available to the manufacturer and to
an authorized representative of the Adminisirator.

15. Other operations. The Director, Bureau of Flight Standards,
may credit toward the aireraft proving test requirements of the applicable air
carrier regulations such operations conducted pursuant to this special regula-
tion as he finds have met the applicable aircraft proving test requirements:
Provided, That he also finds that there is no significant difference between
the provisionally certificated aireraft and the aircraft for which application is
made for operation pursuant to an air carrier operating certificate.

CERTIFICATES ISSUED UNDER SR-425A AND SR-425B

16. Duration. Currently valid provisional type and airworthiness
certificates issued in accordance with Special Civil Air Regulations Nos. SR~
425A and SR-425B shall remain in effect for the durations and under the con-
ditions prescribed in those regulations.

This special regulation supersedes Special Civil Air Regulation No.
SR-425B. [Termination date of June 30, 1963, deleted.]
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SPECIAL CIVIL AIR REGULATION No. SR-446B

Effective: May 25, 1963
Adopted: April 4, 1963
Published: April 13, 1963

(28 F.R. 3648)

Use of Portable Frequency Modulation (FM) Type Radio Receivers on Aircraft
During Flight

The purpose of this special regulation is to continue in effect the
provisions of currently effective Special Civil Air Regulation No. SR-446A
(27 F.R. 4906). SR-446A prohibits the operation of portable frequency
modulation (FM) radio receivers during flight on all civil aircraft of the
United States operated by an air carrier or a commercial operator. It also
prohibits the operation of portable FM radio receivers on all other VOR-
equipped civil aircraft of the United States while such VOR equipment is
being used for navigational parposes,

In 1961, during tests condncted by the Federal Aviation Agency, it
was found that radio receivers having local oscillators operating within or
near the VHF omnirange (VOR) frequency band (108 to 118 Mcs.) cause
interference which adversely affects the operation of an aircrafi’s VOR
navigational system. Various types of portable radio receivers (i.e., radie
receivers capable of being carried aboard an aircaft by a passenger) were
used in these tests and it was determined that the portable frequency
modulation (FM) radio receciver was the only type receiver commonly used
by the general public that would create this unwanted interference.
Although the tests conducted by the Agency were not completed, the initial
finding that FM radio receivers operated ahoard an aireraft would cause
unwanted interference warranted immediate regulatory action to prevent
these radios from endangering safety in air commerce. Accordingly,
SR-446 (26 F.R. 4011) was issued May 4, 1961; however, to simplify revision
of the rule if additional interference problems were found by the tests, it
was issued as a temporary rule effective until May 24, 1962. Since the
final evaluation of these tests by all interested parties would not have heen
completed by the time SR~446 was to expire, the provisions of that rule were
continued in effect for an additional year until May 24, 1963, by the issuance
of SR-446A on May 22, 1962.

The evaluation of the tests conducted by the Agency have now been
completed and the evaluations have not revealed any additional interference
problems other than that caused by FM radio receivers. Accordingly,
since the interference problem which prompted the issuance of SR—446A
gtill exists and since it is necessary in order to provide adequately for safety
in air commerce to continue the provisions of that regulation in effect, I find
it is in the public interest to make the provisions of that rule permanent.

In the preamble to SR-446A it was indicated that when the evaluation
of the tests were completed, the provisions of SR-446A would be incorporated
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into the applicable operating parts, i.e., Parts 40, 41, 42, 43, 45, and 46,
These parts are presently being recodified and as recodified, will contain
the provisions of related Special Civil Air Regulations such as SR-4464,
Until their recodification, the provisions contained in SR-446A will he
continned in effect on the form of a Special Civil Air Regulation,

Since this regulation continues in effect a Special Civil Air Regulation
which expires on May 24, 1963, and a lapse in the effectiveness of the
regulation would endanger safety in air commerce, I find thal notice and
public procedure hereon would he conirary to the public interest..

In consideration of the foregoing, Special Civil Air Regulation No.
SR-446A is superseded by the following Special Civil Air Regulation which
is hereby adopted to become effective on May 25, 1963.

No person shall operate, nor shall any operator or pilot in command
of an aireraft permit the operation of, a portable frequency modulation (FM)
radio receiver on the following civil aircraft of the United States while such
aircraft are engaged in flight in air commerce:

{a) Aircraft operated by an air carrier or commercial operator; and

(b) Any other aircraft equipped with VHF omnirange (VOR) navigational
equipment while such VOR equipment is being nsed for navigational purposes.

This special regualtion supersedes Special Civil Air Regulation No.
SR-446A,

This Special Civil Air Regulation is issued under the authority of sections
313(a) and 601 of the Federal Aviation Aect of 1958 (49 U.S.C. 1354 and 1421),

(Rev, 7/1/63)
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SPECIAL CIVIL AIR REGULATION NO. SR—450A

Effective:  Aug. 31, 1962
Adopted:  Awng. 29, 1962
Published: Sept. 1, 1962

(27 F.R. 8760)
Airspeed Operation Limitation for Transport Category Airplanes

Special Civil Air Regulation No. SR-450, effective May 3, 1962 (27
F.R. 2995}, contained a number of requirements dealing with airspeed
operating limitations to airplanes certificated under the provisions of
Part 4b in effect prior to May 3, 1962, A revision of the Airplane Flight
Manual statement concerning airspeed operating limitations was pre-
seribed for all such airplanes. Consistent revision of airspeed placards
and instrument markings, and the installation of a speed warning device,
were additionally prescribed for turbine-powered airplanes, The special
regulation required compliance with the speed warning device provision
on or before February 1, 1963; with all other provisions, on or before
September 1, 1962, '

Several operators of airplanes affected by SR-450 have requested
extensions of the compliance dates specified therein, contending that com-
pliance before these dates would be unnecessarily and excessively bur-
densome in relation to the attained increment of safety. With respect
to the September 1, 1962, compliance date specified in section 1(a)(2),
they point out that remarking airspeed instruments generally involves
removal of the instrument seal. When this is done, the instrument is
processed through a time-consuming overhaul schedule to make certain
that its calibration has not been changed. They state, in addition, that
the airplane manufacturer delayed delivery of the detailed service infor-
mation required for the modification until necessary technical consulta-
tions with the instrument manufacturer, and with representatives of this
Agency, could be completed. With respect to the February 1, 1963, date
established for compliance with section 1(b), operators of turbine.powered
airplanes not already equipped with a speed warning device report that
they cannot obtain delivery of the device in less than 5 months; that
installation of the device involves extensive electrical modifications, re-
work of the pitot-static pressure system, and other installation changes;
that ground and flight tests are necessary to insure proper functioning
of the modified systems; and that such modifications and tests, to be
conducted in a safe manner, should be scheduled during a major airplane
overhaul.

The Agency has determined that, for the reasons stated above and
despite diligent efforts on their part, many persons affected by SR-450
will not be able to comply with its provisions before the specified dates
and that a period of relief may be granted without adversely affecting
safety. Accordingly, SR-450 has been amended by extending the Sep-

{Rev. 7/1/63)
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tember 1, 1962, compliance dates to March 1, 1963, and by extending the

.February 1, 1963, compliance date to February 1, 1964.

Since this reguiation provides relief from the provisions of the previ-
ous regulation, and imposes no additional burden upon any persons,
compliance with the notice and public procedure provisions of the Ad-
ministrative Procedure Act is unnecessary, and good cause exists for
making this regulation effective on less than 30 days’ notice.

In consideration of the foregoing, the following Special Civil Air
Regulation is hereby adopted to become effective August 31, 1962:

Contrary provisions of the Civil Air Regulations notwithstanding,
the following requirements shall be applicable to transport category
airplanes certificated under the provisions of Part 4b in effect prior to
May 3,1962:

1. Turbine-powered airplanes.

(a) On or before Marchl, 1963:

(1) The airspeed operating limitations in the Airplane Flight
Manual shall be revised by deleting the term “normal operating limit
speed” and the corresponding symbols “Vyo/Mxo”, together with state-
ments explaining the significance of this term, and inserting in lieu there-
of the term “maximum operating limit speed”, the corresponding symbols
“Viyo/Muo”, and the following statement explaining the significance of
the new term:

“The maximum operating limit speed shall not be deliberately ex-
ceeded in any regime of flight (climb, cruise, or descent), except where
a higher speed is specifically authorized for flight test or pilot training
operations, or in approved emergency procedures.”

(2) Airspeed placards and instrument markings shall be con-
sistent with subparagraph (1) of this paragraph. Where color markings
are used on airspeed or Mach indicators, the red radial line shall be
at Vyuo/ Myo. Where a maximum allowable airspeed indicator is used, the
limit hand shall indicate V.0/Muyo.

{b) On eor before February 1, 1964, each airplane shall be equipped
with a speed warning device which shall provide aural warning to the
pilots, which is distinctly different from aural warnings used for other
purposes, whenever the speed exceeds Vi, plus 6 knots or My, +0.01.
The upper limit of the production tolerances permitted for the warning
device shall be at a speed not greater than the prescribed warning speed.

2. Reciprocation engine-powered airplanes. On or before March 1,
1963, the airspeed operating limitations in the Airplane Flight Manual
shall be revised as necessary to state that the normal operating limit
speed, or the maximum structural cruising speed (whichever term is used
in the particular manual), shall not be deliberately exceeded in any regime
of flight (climb, cruise, or descent), except where a higher speed is spe-
cifieally authorized for flight test or pilet training operations, or in
approved emergency procedures,

This regulation supersedes Special Civil Air Regulation No. SR~450.

OAM 42
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SPECIAL CIVIL AIR REGULATION No. SR455

Effective:  November 28, 1962

Adopted: November 21, 1962

Published: November 28, 1962
(27 F.R. 11691)

Correction: December 12, 1962
(27 F.R. 12258)

Air Carrier Inspector’s Credential; Admission to Pilot’s Compariment

The purpose of this Special Regulation is to authorize Federal Avia-
tion Agency inspectors, upon presentation of the Credential Form FAA-
110A, to have access to the pilot’s compartment of an aircraft for the
purpose of conducting his assigned duties during an en route or other
inspection.

Under the present provisions of the regulations governing the opera-
tion of air carriers and commercial operators, inspectors of the Federal
Aviation Agency are authorized to enter and have a seat available for
their use in the pilot’s compartment of an aireraft while conducting an
en route inspection of the air carrier or commercial operator involved.

Inspectors who are auwthorized by the Administator to conduct such
inspections are furnished a credential Form FAA-110A, entitled “Air
Carrier Inspector’s Credential”. This form contains a picture and de-
scription of the inspector to whom it is issued and certifies that he is
assigned to the duty of inspecting during flight air carrier aircraft, en-
gines, propellers, appliances, route facilities, operational procedures ox
airman competency. It also contains an authorization for the inspector
to enter and have aceess to the pilot’s compartment in the performance
of his duties. This authorization is, of course, necessary to conduct the
required government inspections specified in sections 40.22, 41.5, 42.8, and
46.22 of the Civil Air Regulations (14 CFR Parts 40, 41, 42, and 46).

For many years the Form FAA-110A, or a similar credential has been
used by inspectors of the FAA and its predecessor agencies as the official
identification of those inspectors authorized to have access to the pilot’s
compartment in the performance of their duties. Until recently, there
were no incidents in which the authority of these inspectors was questioned
by the air carriers or the crewmembers. With the introduction into serv-
ice of new type turbojet airplanes the Agency adopted Special Civil Air
Regulation SR-440 (25 F.R. 5146) to make it clear that these inspectors
must be given full and uninterrupted access to the aircraft, including
a seat on the flisht deck, as determined by the Administrator, for the
proper performance and discharge of their en route inspection duties.

The Agency now finds that incidents have occurred in which the flight
crewmembers have questioned the validity of the Form FAA-110A, or
have refused to recognize such credential as authority to enter the pilot’s

(Rev, 7/1/63)
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compartment, and thereby obstructed or impeded the official duties of
the inspector presenting the credential. To avoid any further repetition
of such incidents it is necessary to adopt an additional rule which au-
thorizes an inspector, upon presentation of the Credential Form FAA-
110A, to have access to the pilet's compartment of an aircraft for the
purpose of conducting his assigned duties during an en route or other
inspection.

Notwithstanding the adoption of this rule each inspector of the
Agency will continue, whenever possible, to give prior notification of the
inspectior in accordance with the procedures established by the air ear-
rier concerned. However, there will be instances in which this notifieation
is not practicable or feasible such as in the case of an emergency or special
inspection, or an inspection originating at an intermediate stop. There-
fore, in order to avoid any misunderstanding in this regard, it is to be
noted that the lack of a prior noitfication by an inspector conducting an
en route inspection does not affect his authority under this rule. In addi-
tion, it is to be noted that the inspector’s authority under this rule is
not affected in those cases in which the air carrier has failed to provide
the necessary instructions or procedures by which an inspector may be
given access to the pilot’s compariment with or without a prior company
clearance.

This rule, as in the case of that contained in SR-440, is declaratory
of a long standing practice of the Agency. It imposes no additional burden
on any person and compliance with the notice, procedures and effective
date provisions may impede the due and timely execution of the functions
of the FAA,

In consideration of the foregoing, this Special Civil Air Regulation
is adopted with an immediate effective date to make it clear to all con-
cerned that:

{1) The Form FAA-110A, “Air Carrier Inspector’s Credential” certi-
fies that the inspector named and described thereon is authorized to
conduet en route or other inspections on aircraft of an air carrier or
commercial operator, and

{2) Upon presentation of this credential to the pilot in command
of an aircraft he will be admitted and given access to the pilot’s com-
partment of the aircraft for the performance of his duties.

The following Special Civil Air Regulation is hereby adopted to
become effective November 28, 1962 :

Whenever an inspector of the Federal Aviation Agency shall, in the
performance of his duties of conducting an inspection, present his cre-
dential Form FAA-110A, “Air Carrier Inspector’s Credential”,' to the
pilot in command of an aircraft operated by an air carrier or commercial
operator, he shall be given free and uninterrupted access to the pilot’s
compartment of such aircraft.

'This credential contains a picture and description of the inspector to whom it is
assigned and certifies that he is assigned to the duty of inspecting during flight, It also
contains an authorization for the inspector to have access to the pilot’s compartment in
the performance of such duty.

(Rev. 7/1/63)
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Appendix C

Minimum Standards for the approval of Airplane Simulators

1. Application for approval. An application
for approval of an airplane simulator is sub-
mitted, in triplicate, to the authorized repre-
sentative of the Administrator, The application
must include the following:

(@) Information sufficient to show that the
simulator adequately simulates the tvpe of
airplane with respect to the items and systems
listed in section 3 of this appendix.

() Comparative data sheets showing that
the performance and flight characteristics of
the airplane simulator have been flight checked
and found to be within the Yimits preseribed for
the items listed in section 4 of this appendix.
The airplane data used for comparison purposes
must be applicable to the currently certificated
airplanes. Such data may be obtained:

(1) From the approved Airplane Flight
Manual, Type Inspection Reports, or other
flight test data provided by the airplane manu-
facturer. Other sources of airplane data may
be used if approved by the authorized repre-
sentative of the Administrator, Such data
must be submitted so as to allow sufficient
time for investigation of their adequacy.

(2) By flight tests conducted in the air
carrier's own airplane. If this procedure is
used, performance and flight characteristics
data for the center of gravity limits and weights
used during training will be satisfactory.
Before starting these flights, an outline of the
tests to be conducted in the airplane must he
prepared and coordinated by the air carrier
with the authorized representative of the
Administrator. This outline must contain pro-
cedures to be followed and data to be obtained

during each phase of the flight testing program.

The authorized representative of the Adminis-
trator may observe and participate in the flight
test program to the extent he considers neces-
sary and appropriate. Any data so obtained
will be acceptable for use by other air carriers
using the same type of airplane if appropriate
arrangements are made with the air carrier
originating the data.

CAM 42
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2. General requirements.

(¢} The effect of changes on the basic
forces and moments must be introduced for all
combinations of drag and thrust normally
encountered in flight, The effect of changes in
airplane attitude, power, drag, altitude, tem-
perature, gross weight, center of gravity loca-
tion, and configuration must be included.

(5) In response to control movement by a
flight crewmember, all instrument indications
involved in the simulation of the applicable
airplane must be entirely automatic in character
unless otherwise specified.

(¢) The rate of change of simulator instru-
ment readings and of control forces must,
unless specific tolerances are otherwise specified
in this Appendix, reasonably correspond to the
rate of change which would cccur on the appli-
cable airplane under actual flight conditions,
for any given change in the applied load on the
controls, in the applied power or in aircraft
configuration.

(d) Control forces and degree of actuating
control travel must, unless specific tolerances
are otherwise specified in this Appendix,
reasonably correspond to that which would
occur in the airplane under actual flight
conditions.

{¢) Through the medium of instrument
indication, it must be possible to use the simu-
lator for the training and checking of a pilot in
the operational use of controls and instruments
on the applicable airplane model during the
simulated execution of ground operation, take-
off, landing, normal flight, unusual attitudes,
navigation problems, and instrument approach
procedures. In addition, the simulator must
be designed so that malfunction of aireraft en-
gines, propellers, and primary systems may be
presented and corrective action taken by the
crew to cope with such emergencies.

(f) Suitable course and altitude recorders
must be provided.
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(7) Communication and navigation aids
of the applicable airplane must be simulated
for on-the-ground and in-flight operations.

3. Minimum standards for simulation of air-
plane systems. The simulator shall simulate at
least the following items and systeis which are
appropriate to the airplane being simulated:

{a) Al normal cockpit noise related to en-
gine or aerodynamic noise (adjustable volume
is permissible};

(b} All flight controls;

(¢} Gust locks;

(d) Trim tabs;

(e) Landing gear operation;

(f} Wheel brakes;

(g) Steering mechanisms used on the
ground;

(h) Wing flaps and spoilers;

() Powerplant operations;

(73 Propeller controls and circuity;

() Antidetonation injection systems;

{({)y Fuel and oil systems;

{(m) Cockpit—the simulator shall represent
a full-scale mockup, including normal flight
erew stations and accommodations for the in-
structor or check airman, and shall be repre-
sentative of a typical fleet airplane;

{n) Circuit breaker stations manageable
by the flight crew in the flight compartment
(those not related to essential flight equipment
or systems need not be operative);

(o} Hydraulic systems;

(p) Fire detection and extinguishing
systems;

(q) Pneumatic systems (including emer-
gency airbrakes);

{r) Electrical systems;

{s) Interior cockpit lights;

{t) Extertor light controls;

{(u) Pressurization and air-conditioning
systems (instrument indication and warning
sighals);

{#) Deicing and snti-icing systems;

{w) Supplemental breathing svstems (the
systems may be charged with or vented to air).
4. Minimum standards of tolerance for per-
Sformance and flight characteristics. The simu-
lator shall simulate the performance and flight
characteristics of the particular type of air-
plane being simulated within the tolerance
limits specified in paragraphs {(a) and (3) of

this section. If alternate tolerance limits are
given, whichever is the greater shall apply.

(a) Performance characteristics. (Airplane
weight and center of gravity optional.)

(1) Propeller feathering time, 43
seconds.

(2) Landing gear operating time, +3
seconds.

(3) Wing flap operating time, 43
seconds,

{4) Takeoff acceleration time, 10 per-
cent.

(5) Calibration of gyrocompass and
turn-and-bank indicator in standard rate turns
and 30-degree banked turns, through a range
of 180 degrees. Average rate of turn shall be
within £+10 pereent.

(6) Minimum control speed (in flight),
+ 5 knota.

(7) Stall speeds and stall warning speeds
{wings level), as follows:

(i) Stall warning speed (initial buffet)
in the takeoff, approach, and landing con-
figuration; +3 knots,

(i) Stall speeds in the takeoff, ap-
proach, and landing configuration, 4-5 knots.

(iii) The difference between stall warn-
ing (initial buffet) and stall speed shall be
within 45 knots of that for the appropriate
airplane, but in no case should the stall occur
before the stall warning.

(8) Engine power (thrust) calibration
at takeoff and maximum continuous ratings
over an altitude range, as follows:

" (1) Reciprocating engines: MP, for a
given BMEP and RPM, £1 inch,

(if) Turbine engines: N, and N, for
u given EPR, +2 percent.

(iii) Critical altitude, piston engine
simulators only, -+ 800 feet or £10 percent.

{9) Speed versus power in level flight
at cruise altitude, &5 knots, or 3 percent, or
.03 Mach.

{10) Rates of climb wversus altitude in
the following configurations (propeller airplane
simulators, +50 feet or 10 percent; jet airplane
simulators, 4100 feet or 10 percent):

{i) Takeoff gear down (one engine
inoperative),

(ii) Takeoff gear up (one engine inop-
erative),
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(in) Final takeoff (one engine inoper-
ative),

(iv) All engines en route,

(v) One-engine-inoperative en route
climb,

(vi) Two-engine-inoperative en route
climb (for airplanes with four or more engines),

(vil) Approach (one engine inopera-
tive), and

(viii) Landing.

Note: At least two airplane weighta must be in-
cluded in at least one configuration, and at least two
outside air temperatures must be included in at least
one other configuration.

(11} Rates of climb versus airspeed for
one takeoff, and one en route configuration
{propeller sirplane simulators 50 feet or +10
percent; jet airplane simulators 100 feet or
=+ 10 percent).

{(12) In determining compliance with
subparagraphs (9), (10}, and (11} of this para-
graph, MP/BMEP/RPM relationships shall
conform to airplane data within the tolerance
specified in subparagraph (8)(i), and EPR/
Compressor RPM relationships shall conform
to airplane data within the tolerance specified
in subparagraph (8)(ii) of this paragraph.

(b) Flight characteristics. (Airplane weight
and center of gravity optional.)

(1) Static longitudinal control stability:
In the landing, appreach, eruise (high and low
altitude), and elimb configurations, return to
trim, when the simulator speed is caused to
depart 15 percent from trim speed, shall be
within +5 knots of approved airplane data.
The slope of the stick force curve shall be
positive. One of these configurations shall
cover g center of gravity range.

{2} Control forces: Simulator control
forces in the following areas shall be within
+8 pounds or 425 percent of the forces en-
countered in the airplane as indicated by the
required data; except that, in regard to rudder
forces, the tolerance shall be +10 pounds or
+20 percent:

(i) Longitudinal contro! forces during
flap retraction (power off and power on), flap
extension, power or thrust application, go-
around following & balked landing.

(ii) Minimum control speed (in flight},
rudder and aileron forces.

{Rev. 7/1/83)
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(ii1) Stick force per “g.”

(3) The roll rate of the simulator shall
be within -2 seconds or +25 percent, which-
ever is greater, of that of the airplane.

Nore: If data for items in subparagraphs (2)(ii)
(2)(iii) and (3) of this paragraph are not eontained in
the Type Inspection Report, the authorized repre-
sentative of the Administrator may adjudge the ade-
quaey of simulatiocn.

(4) In the following areas, specified
tolerance limitations are not set forth in these
standards. In these areas of flight character-
istics, when appropriate to the type of airplane
being simulated, the adequacy of simulation
shall be subject to the approval of the author-
ized representative of the Administrator:

(i) Compressibility trim change.

(i) Approaches to stall in the take-
off, approach, and landing configuration (wings
level), from initial buffet to stall; except that
at least one approach to a stall must be done
in a 20-degree bank turn.

(iii) Buffet at high Mach numbers up
to design Mach limits,

(iv) Dutch rol.

(v) Emergency descents.

5. Minimum standards of tolerance for simu-
lator navigational accwracy. At any sltitude,
on any heading, and at any airspeed, the navi-
gational accuracy of the simulator must be as
follows:

{a) The distance traveled with zero wind
in a particular time interval must be equivalent
to +5 percent of the horizontal component of
the true airspeed multiplied by the time interval

{6) The track of the simulator with no
wind must agree with the true heading of the
simulator within 4+ 3 degrees which shall include
allowsnces for instrument error. (This shall
apply when the siinulator is turning as well as
flying a straight course.)

{¢) During simulated ILS approaches with
zero wind, the descent path of the simulator,
as indicated by airspeed, altitude, and rate of
deseent, must agree with the descent path as
indicated by the flight instrument indicating
glide path deviation, within +20 feet from 0
to 200 feet, 4-10 percent of the height above
the runway, from 200 to 1,000 feet, and +100
feet from 1,000 to 5,000 feet above the airport
elevation.
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Amendment 42-44
Airborne Distance Measuring Equipment, Adopted: Jan, 11, 1963
Low Frequency Radio Range, and Auto- Effective: July 1, 1963
matic Direction Finding Equipment Re- Published: Jan. 18, 1963
quirements (28 F.R. 482)

This amendment provides that after June 30, 1963, an airplane whieh is required by
the Civil Air Regulations to be equipped with VOR navigational equipment, and operates
at and above 24,000 feet MSL in the 48 contiguous states and the Distriet of Columbia,
must also be equipped with an approved distance measuring equipment unit, capable of
receiving and indieating distance information from VORTAC facilities. When sufficient
VORTAC facilities become available for use in Alaska and Hawaii, DME will also be required
in these areas. In addition, the amendment requires that approved distance measuring
equipnent be installed on the following air carrier airplanes which are required to be equipped
with VOR receivers and operate in the 48 contiguous states and the District of Columbia
regardless of the altitude at which they operate after the following dates:

1. Turhojet airplanes—June 30, 1963;

2. Turboprop airplanes—December 31, 1963;

3, Pressurized reciprocating engine airplanes—June 30, 1964; and

4. Other airplanes having a maximum certificated takeoff weight of more than 12,500
pounds—June 30, 1965,

This amendment also authorizes the operation of an air carrier airplane over low fre-
quency routes with only one low frequency radio range receiver or automatic direction
finding receiver under certain conditions, In addition, the Agency will, effective July 1,
1963, delete the authority presently contained in paragraph 48 of the Part 42 Operations
Specifications which permits operations in the United States with only one VOR receiver
installed when navigation is predicated on the use of VOR ground aids.

The Federal Aviation Agency publizhed as a notice of proposed rule making (26 F.R.
4455) and cireulated as Civil Air Regulations Draft Release No. 61-11, dated May 24, 1961,
a proposal to amend Parts 40, 41, 42, and 43 of the Civil Air Regulations to require the
installation of distance measuring equipment (DME) in certain United States civil airplanes
in accordance with a specifie schedule.

Distance measuring equipment is that portion of the Rho Theta System of Short-
range Navigation, the standard internationally adopted short-range system of navigation,
which indicates to a pilot the distance his aircraft is from the ground station transmitter.
To achieve the maximum safety and efficiency of operation possible from the use of the Rho
Theta System of Short-range Navigation, or VORTAC System as commonly known, distance
infoermation is cqually agimportant as bearing or azimuth information. The distance informa-
tion obtained from distance measuring equipment assists a pilot in staying within the limits
of the airspace assigned him by his air traffic control clearanee. It is invaluable information
particularly with respect to jet aireraft approaching terminal areas at high speeds. It
reduces the margin of error in estimating position and the proper time to begin a deceleration.
Distance information also facilitates the aceurate navigation of aircraft in the avoidance of
severe weather turbulence, in holding, and in rerouting by air traffic eontrot.

In 1957, the President’s Air Coordinating Committee, with representation from all
gsegments of the aviation industry, coneluded that traffic velume, complexity of operations,
safety requirements, efficient use of airspace, and the expeditious movement of air traffic
dictate that maximum use of both the azimuth and distance measuring capabilities of
VORTAC be required by at least 1965 in the navigation of aircraft subjeet to positive
separation and in the performance of air traffic control service for sueh aircraft. The
committee recommended that by that time all aireraft to be operated under Instrument
Flight Rules and those to be operated under Visual Flight Rules in such a manner that they
will be subject to positive separation be required to have both distance measuring and
azimuth eapability. In aecord with this recommendation, Draft Releagse No. 61-11 was
published.
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Suhsequent to the publication of Draft Release 61-11, the report of the Task Foree on
Air Traffic Control, known as Project Beacon, set forth a long-range plan to insure the
efficient and safe control of the nation’s air traffic. This report, around which the nation’s
air navigation system is being built, firmly reiterated the need for DME in order to attain
the degree of accuracy in navigation necessary for the safc control of air traffic.

In this connection the Agency eonducted a public symposium in Washington, D.C,, in
February 1962, to discuss airborne equipment requirements associated with implementation
of Project Beacon. The Agency emphasized that the Rho Theta System of air navigation,
toward which the Federal government and the aviation industry had so long striven, required
that VOR and DME be used in conjunction with each other. It was pointed out that the
system had originally been adopted and developed with the concurrence of industry users and
at considerable public expense. It was also stated that maximum safe utilization of the
system is dependent on airborne navigation equipment being compatible with the ground
environment, and that consideration must be given to the environment in which the airplane
operates in determining the need for all navigational equipment, including DME,

All civil airplanes operating in the 48 contiguous states and the District of Columbia at
altitudes of 24,000 feet and above are operating within the continental control area airspace.
Additionally, they are in an environment of very high-speed air traffic which necessitates
eontinnous position fixing eapabilities and very accurate airborne navigational information.
Therefore, in keeping with the concept that equipment requirements should he determined
by the operational environment, it has been determined that distance measuring equipment
ghould be required on ali civil airplanes operating in the 48 eontiguous states and the District
of Columbia. at altitudes of 24,000 feet and above after June 30, 1963, if VOR navigational
equipment is required.

All DME ground installations serving the high-altitude route structure are scheduled to
be completed by January 1, 1964. However, it is anticipated that virtually complete DME
coverage for this route structure will be available by June 30, 1963. Other DME ground
installations are proceeding rapidly and DME coverage in both the lower route structures
and in terminal areas will be extensive by 1964-1965. These facts together with the avail-
bility of airborne DME meeting appropriate standards have been considered in the prepara-
tion of this amendment and in that pertaining to general aviation,

Public safety requires that all air carrier operations be conducted with the highest level
of safety and with the best and most accurate navigational information available. In view
thereof, and in consideration of the fact that large air carrier airplanes generally operate at
higher speeds, in the higher density terminal areas, and in that airgpaee in which facilities
and procedures for the use of DME are receiving priority, large air carrier airplanes operating
in the 48 contiguous states and the District of Columbia, irrespective of operating altitudes,
should be required to have DMIE installed in accordance with a prescribed schedule. In
establishing this schedule, the Ageney has taken into consideration the installation sehedule
of DME ground facilities and the types of airplanes which operate in the various airspace
environments served by these facilities. Accordingly, whenever VOR navigational equip-
ment is required, all airplanes operated by air carriers, and commercial operators conduct-
ing operations pursuant to Part 42, will be required to have DME installed as follows:

1. On July 1, 1963, all turbojet airplanes;

2. On January 1, 1964, all turboprop airplanes;

3. On July 1, 1964, all pressurized reciprocating engine airplanes; and

4, On July 1, 1965, all other airplanes having a maximum certificated takeoff weight
of more than 12,500 pounds.

While this amendment requires DME only for operations in the 48 contiguous states
and the District of Columbia, it will be extended to include operations in Alaska and Hawaii
at such time as sufficient VORTAC facilities are installed in those areas.

A basic concept with respect to the safety standards applicable to air carriers is that
their airplanes must be equipped with dual radio navigational and eommunications equip-
ment in order to provide a high level of aafety in the event of equipment failure. This con-
cept will continue to he reflected in the regulations until sueh time as the reliability of
the equipment indicates that a failure is most improbable. However, with respeet to air-
borne DME, the Agency believeg that the immediate demands on the available supply of
this equipment will be such that the public interest would be better served if dual distance
measuring equipment is not required at this time. This will assure the availability of
airborne DME for installation at the times specified in the amendment and may permit
such installation in advance of the times specified.

(Rev. 7/1/63)
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ADDENDUM

In addition to Draft Release No. 61-11 which pertained to DME requirements, the
Agency, on October 6, 1961, issued a notice of proposed rule making (26 F.R. 9430) and
circulated for comment Civil Air Regulations Draft Release No. 61-21. _This draft release
proposed to amend Part 40 of the Civil Air Regulations by amending section 40.232(b) and
by deleting section 40.232(c) and the related section 40.232-1. Amendments to the rules
pertaining to operations conducted pursuant to Parts 41 and 42 to effect the same regula-
tory changes were also proposed.

As explained in the draft release, the provisions which permitted air carriers, in certain
instances, to equip their airplanes with only one VOR and one LF/MF receiver during the
period of transition from an LF/MF airways system to 8 VOR airways syatem are no longer
appropriate in view of the present coverage and the extensive use of VOR aidg, and the rapidly
diminishing number of LF/MF routes. It was, therefore, proposed to require all air carrier
airplanes, which are to be operated IFR utilizing VOR aids, to be equipped with two VOR
receivers. It was also considered feasible, and so proposed, to amend the regulations to
permit an airplane equipped with two VOR receivers to operate on the few remaining low
frequency route segments equipped with only one LF/MF receiver, provided the airplane
is so fueled and VOR aids are so located that the airplane could, in the event of a failure of
the LF/MF receiver, proceed safely to an airport by means of VOR aids and complete an
instrument letdown by use of the remaining airplane radio system.

All comments received in response to this draft release have been given full consideration.
In the judgment of the Agency, deletion of the interim rules contsained in the irregular air
carrier’s operations specifieations, which permitted airplanes to be equipped with only one
VOR and one LF/MF navigation receiver for JFR operations within the United States
during the transition period, is considered necessary in view of the existing air carrier safety
requirement for dual equipment, and appropriate in view of the faet that the period of
transition from LF/MF to VOR ground aids in the United States is essentially completed.
It ia also considered appropriate and not detrimental to the safety of operations to permit
sir carrier airplanes equipped with two VOR receivers and one LF/MF receiver, to operate
over the few remaining LF/MF route segments until such time as these route segments are
completely replaced by VOR. sirways if an adequeate alternate VOR routing is available by
whieh the airplane could safely proceed, if necessary, due to the failure of the LF/MF receiver,
and the airplane carries sufficient fuel in the event such routing becomes necessary. In
order to provide sufficient leadtime for equipping, airplanes which have only one VOR
receiver installed, with a second such receiver, this amendment iz being made effective
July 1, 1963, At that time paragraph 48, Radio Navigation Equipment, of the Part 42
Opersations Specifications which are a part of the operating certificates of air earriers and
commercial operators condueting operations pursuant to Part 42, will be deleted.

The format of this amendment will be subject to such change as may be necessary for
its recodification under the Agency’s Recodification Program, announced in Draft Release
No. 61-25 (26 F.R. 10698),

Interested persons have been afforded an opportunity to participate in the making of
this regulation {26 F.R. 4455 and 9430), and due consideration has been given to all relevant
matter presented.

Amendment added new paragraphs (d), {e). and (f) to section 42.28.

Amendment 4245

Adopted: April 4, 1963
Effective: June 10, 1963
Published: April 10, 1963

(28 F.R. 3479)

Minimum Standards for Approval
of Airplane Simulators

This amendment to Part 42 sets forth the standards which must be met for approval
of airplane simulators to be used in training programs which are substituted alternately
for pilot proficiency checks.

The Federal Aviation Agency published as a notice of proposed rule making (26 F.R.
8461) and circulated as Civil Air Regulations Draft Release No. 61-17 on August 31, 1961,
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a proposal to amend Parts 40, 41, and 42 of the Civil Air Regulations to pregeribe standards
for the approval of aireraft simulators, for training courses in aireraft simulators, and for
the use of synthetic trainers for proficieney flight eheck maneuvers.

In addition to the proposals contained in Draft Release 61-17, the Agency published
on March 10, 1962, a separate notice of proposed rule making (27 F.R. 2319), circulated as
Civil Air Regulations Draft Release No. 62-9, which concerns the proposed overall training
standards to be used in approving an air earrier’'s training program. Therefore, all com-
ments received in response to Draft Release 61-17 which concern training programs and
standards will be considered in conjunetion with the comments received on Draft Release
62-9. All cther comments received which coneern the minimum standards for the approval
of airplane simulators have been considered in connection with this amendment.

Some of the comments received in response te Draft Release 61-17 indicated a basic
assumption with respect to simulators which is not essentially correct. It was contended
that simulator requirements should not be speeified except in those areas directly related
to maneuvers which the pilot is required to perform, in an airplane, during the course of a
proficiency flight check. This reasoning assumes that the simulator is only used as a sub-
stitute for an airplane in the conduct of proficieney flight checks. When the regulations
were amended to allow substitution of an airplane simulator training course for each al-
ternative proficiency flight check in an airplane, the added contribution to safety which is
derived from the full simulator training courses was congidered as a justification for the
amendment. Acecordingly, if the simulator is to be used it should perform to the degree
required to accomplish such a training course. Thus, the standards and tolerances contained
in this amendment as Appendix C to Part 42 are those which must be met prior to approval
of an airplane simulator for use in a simulator training course which is to be used as a sub-
atitute for alternate pilot proficiency flight checks as provided by sections 42.44(a) (3) (i)
and 42.44(a) (4). To make this clear, the term ‘‘airplane simulator which meets the stand-
ards get forth in Appendix C’’ has been substituted in section 42.44(a)(4) of this amendment
for the ‘words ‘“‘aircraft simulator,’”” and the requirements in present section 42.44(a)(4)
for approval of an airplane simulator have been incorporated in the Appendix.

In consideration of the many comments received in response to Draft Release 81-17,
the standards contained in Appendix C for approval of the simulator differ somewhat from
those proposed in the draft release. For example, the phraseology “* * * minimum and
maximum limits of the systems * * * a5 shown in the approved Airplane Flight Manual
and/or the maintenance section of the air carrier’s manual”’ contained in seetion 1(a) of
the proposal is being deleted for elarity. Industrv objection to this terminology was based
on the misunderstanding that it was applicable to flight characteristics, when in faet it
applies only to airplane systems. To clarify this requirement this section has been changed
by specifying the items of the systems which the simulator is required to simulate for
approval.

The proposed section 1{(¢){1) has been renumbered as section 1(b)(1) and revised to
permit any adequate airplane data obtained from sources other than the approved Airplane
Flight Manual, Type Inspection Report, or other flight test data provided by the airplane
manufacturers, to be used for comparison purposes. As a determination by the Agency
of the adequacy of such data cannot always be made immediately, this amendment requires
the submission of these data by the carrier sufficiently in advance of the date set for the
simulator evaluation to permit the Agency to investigate their adequacy.

Section 1{b)(2) provides for the acquisition of airplane data by flight tests conducted
in the air carrier’s airplane. This section clearly indicates that the procedures and methods
to be followed in obtaining data must he coordinated with the FAA representative partici-
pating in the flight test program conducted o obtain these data. As such eoordination,
when aecomplished, would require the concurrence of the participating FAA representative
with the flight test methods and procedures to be utilized to obtain the data, the proposed
reference to Part 4b of the Civil Air Regulations with respect to such flight tests is unneces-
sary and is deleted in this amendment. This section has alse been changed to expressly
provide that an Agency representative may permit the carrier to conduet such portions
of the flight test program as he deems appropriate without participation by the representative.

The air carriers objected to the proposed requirements for airplane simulator mainte-
nance. These objections indicated a need for rephrasing the requirements as proposed,
without substantive change, to reflect more clearly the intent of the requirements. As a
result they have been rewritten and placed in section 42.44(a)(4). As rewritten, the re-
quirements provided:
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(1) That the air carrier is responsible for maintaining the simulator to the same stand-
ards as required for initial approval;

(2} That simulator flight training and/or proficiency flight check activities must not
be started with a ‘“‘cold’” simulator; however, in order not to hinder the earrier’s flexibility
in scheduling the use of a simulator, the functional preflight cheek of the simulator is required
to be conducted only once each day that the simulator is to be used for training or the con-
duct of proficiency flight cheeks, and at any convenient time prior to commencing daily
simulator operations;

(3) That a daily discrepancy log must be maintained;

(4) That the simulator be modified, if appropriate, when a modification is made to the
airplane; and

(6) 'That procedures for the continued use of the simulator with certain inoperative
instruments or equipment may be established.

The Air Transport Association objected to proposed paragraph (x) of section 3 on the
ground that it would “give blanket authority to the FAA to require additional systems”
not specifically required by regulations. As it is intended that all standards for the approval
of airplane simulators will be promulgated with opportunity for the industry to participate
in the rule making, paragraph (x) has been deleted.

In order to indicate more specifically the tolerances applicable in each area of perform-
ance, the format of section 4(a) has also been revised.

With respect to rate-of-climb tolerances, Appendix C, while specifying a tolerance of
4+ 50 feet per minute or 10 pereent for propeller airplane simulators, allows 4100 feet per
minute or 10 percent for jet airplane simulators in view of the much higher rates of climb
encountered in the operation of jet airplanes.

A new item, section 4(a) (6), "*Minimum control speed,” has been inserted. As pointed
out by industry comment, no airspeed tolerances had been proposed for Vye.

Considerable objection was raised by the air carriers to the proposed requirement per-
taining to stall speeds. As a result of consideration of comments received, these standards
provide more flexibility with respect to the range between initial buffet and stall, and give
recognition to the relatively greater importance of acecurate simulation of stall warning
(initial buffet). These standards also clarify the stall requirements by specifically listing
the applicable configurations in which stall and stall warning speeds must be checked.

With respect to the standards applicable to simulator flight characteristics, as proposed
in section 4(b), several changes have been made as a result of industry comment. These
do not constitute substantive changes in the intent of the proposed standards but do more
clearly state the applicable requirements. These changes are as follows:

(1) In lieu of the proposed reference to foree reversal, these standards require that,
with respect to static longitudinal stability, the slope of the stick foree curve of the simulator
shall be positive. ‘

(2) The standards have been rewritten to preclude any interpretation which would
permit an individual inspector to prescribe specific standards other than those eontained in
Appendix C. As the prescription of specific limitations in certain areas is not feasible,
the FAA personnel who evaluate an airplane simulator will adjudge the adequacy of gimula-
tion in these areas,

(3) The requirement contained in the proposed section 4(b)(1) that the simulator
return to trim speed within 4-5 knots was unintentional. Comment received called atten-
tion to the fact that the airplane, during certification, is required to return to within 10 per-
cent of trim speed. The standards contained in Appendix C require that the simulator
return to trim within 45 knots of the speed at which the airplane returned during certifica-
tion tests.

(4) The proposed sections 4(b)(3) and 4(b){4) are being deleted as redundant in view
of the fact that it is intended only to measure these forces in determining adequate simulation
of minimum control apeed as required in the proposed section 4({b){5).

(5} Appendix C permits the authorized representative of the Administrator, in the
event data pertaining to stick foree versus “g,’" rudder and aileron forces at Ve, or roll
rates are not available in the Type Inspection Report, to nse judgment in determining the
adequaey of simulation in these areas. ] '

(6) The proposed section 4(b}(11) has been deleted as the standards countained herein
are eomplete, Should additional standards be considered necessary in the future, they
will be included in Appendix C only after due notice of proposed rule making and & thorough
consideration of industry views thereon.
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The air carriers objected to the requirements proposed in section 5 regarding the stand-
ards of tolerance for simulator navigational recorders on the bagis that the recorder should
be treated as nonrequired auxiliary equipment. There is merit to their contention that a
check pilot can judge a pilot’s performance without reference to the recorder., However,
in order for a simulator to fulfill completely its training objectives, it must, in addition to
being able to simulate indications of position with respeet to radio navigational facilities,
provide a record of the track and altitude flown. In order to do so realistically, its track,
distance traveled, and, in the case of an ILS approach, its descent path, in still air, musi
correspond with heading, true airspeed, and, during ILS approaches, glide path, altitude,
airspeed, and rate-of-descent indications. In addition, the path of fight must be recorded
in such a manner ag to be available to the trainee and to the instruetor or check pilot for
evaluation after completion of a flight. As the recorder unit, of which the recorder indi-
cators are an integral part, is essential to the navigational ability of most simulators pres-
ently in general use, the proposal specified simulator navigational accuracy in terms of
recorder accuracy. In order to indicate more clearly the intent of these standards with
respect to simulator navigational ability, they have been rewritten to specify tolerances
pertaining to the navigational accuracy of the simulator. With respect to the tolerances
themselves, the tolerances for an ILS glide path have been liberalized in aceordance with
comment received.

Finally, seetion 6 of the proposal has been rewritien, in accordance with industiry
suggestions, to indieate more clearly that, while failure to maintain a simulator to preseribed
standards and tolerances shall be cause for cancelling spproval for its use in accordance
with the provisions of section 42.44{a)(3)({ii) and section 42.44(a)(4), training may be con-
tinued with certain instruments. or equipment inoperative. Further, this provision has
been placed in section 42.44(a)(4) instead of in the Appendix.

Interested persons have been afforded an opportunity to participate in the making of
this regulation {26 F.R. 8461), and due consideration has been given to all relevant matter
presented. '

Amendment revised section 42.44(a)(4}, deleted section 42.44-8, and added
Appendix C.
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