Title 14—AERONAUTICS AND
SPACE

Chapter l—Federal Aviation Adminis-
tration, Department of Transporiation

{Docket No, 9323; Amdt. 185-18]

PART 135—AIR TAXI OPERATORS
AND COMMERCIAL OPERATORS OF
SMALL AIRCRAFT

Additional Airworthiness Standards
for Airplanes With 10 or More Pas-
senger Seats

The purpose of this amendment to
Part 135 of the Federal Aviation Regl-
Jations is to require that, after May 31,
1972, reciprocating-engine and turbo-
propeller powered small airplanes having
10 or more passenger seats meet certain
additional airworthiness standards, and
to require operation of those airplanes
in compliance with specified perform-
ance operating limitations.

This amendment is based on a notice
of proposed rule making (Notice 68-370
published in the FEDERAL REGISTER on
January 7, 1969 (34 F.R. 210). Except
for minor editorial changes and as spe-
cifically discussed below, this amendment
and the reasons therefor are the same
as those proposed in Notice 68-37.

This amendment is part of a three-
step regulatory program, which is dis-
cussed in Notice 68-37, that is intended
to upgrade the level of airworthiness for
airplanes in Part 135 operations. The
first step in this program was the issu-
ance of Special Federal Aviation Regu-
lation No. 23 (SFAR No. 23), which
established additional airworthiness
standards for small airplanes that are
capable of carrying more than 10 occu-
pants and that are intended to be used
in operations under Part 135.

This amendment implements the sec-
ond step of the program. This amend-

-ment requires that after May 31, 1872,

reciprocating-engine and turbopropeller
powered small sairplanes that:have 10
or more passenger seats must be type
certificated in accordance with specified
airworthiness standards In addition to
the applicable airworthiness standards
in Part 23 or predecessor regulations.
After May 31, 1872, no person may op~
erate such an airplane under Part 135
unless it is type certificated in the trans-
port category or in accordance with the
applicable regulations of Part 23 or pred-
ecessor regulations and the additional
airworthiness standards in new Appen-
dix A, which is adopted by this amend-
ment. However, such an airplane may
be operated under Part 135 after May 31,
1972, if it has been type certificated be-
fore July 1, 1970, in accordance with
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Part 23, or predecessor regulations, and
special conditions issued by the Admin-
istrator or SFAR No. 23.

Interested persons have been afforded
an opportunity to participate in the
rule making through submission of writ-
ten comments. Due consideration has
been given to all relevant matter
presented. |

The Aerospace Industries Association

of America, Inc., (ATIA) and the National.

Air Transportation Conference (NATC)
requested in response to Notice 68-37,
that the FAA defer action on Notice 68—
37 and convene a meeting with air taxi
operators, manufacturers, the Civil Aero-
nautics Board, and the National Trans-
portation Safety Board to establish a
regulatory program, both from air-
worthiness and operating points of view,
that would enhance commuter type air-
line service. The NATC stated the ob-
Jective of such a meeting would be to
determine the feasibility for a compre-
hensive study of the types of aircraft
needed to assure the orderly growth and
development of air carriers operating
under Part 288 of the Economic Regula-
tions of the Civil Aeronautics Board.
The AIA and the NATC contend that
because of the variabilities involved in
the commuter air carrier and alr taxi/
charter industry, from an economic point
of view, the FAA alone cannot determine
how much safety the public can afford.
These commentators state that the level
of ‘safety provided by the FAA through
SFAR No. 23 is, in fact, an adequate
level of safety that meets the complete
intent of the Federal Aviation Act of
1958; that is, to encourage and foster the
development of civil aeronautics and air
commerce in the United States and
abroad and to consider the. duty resting
upon air carriers to perform their serv-
ice with the highest possible degree of
safety in the public interest. The AIA
contends that a viable commuter service
cannot in fact be established, or where
established cannot continue to operate,
in a manner that will serve the public
if these regulations are adopted as pro-
posed. The ATA contends that because of
the 0.6 factor in.the computation of
landing distance, a 5,000-foot runway
would be required for aircraft that now
safely operate from a 3,000-foot runway
and that communities that cannot afford
airport improvements would no longer
receive commuter airline service. The
AIA further contends that the basic cost
of the aircraft to the operator would be
increased by the additional equipment
and testing required for aircraft certi-
fication and this cost, in addition to in-
cregsed operating costs, would have a
serious dampening efféct on expansion
of service into communities now being
served. The AJA also states that the ac-
cident history of the commuter airlines
clearly shows that the record of the air-

craft certificated in accordance with
either the special conditions (upon which
SFAR No. 23 is based) or SFAR No. 23
is without blemish, that aircraft acci-
dents that have occurred involve air-
craft certificated prior to 1956, and that
the accident record of the commuter air-
lines using aircraft certificated under
Part 23 of the Federal Aviation Regula-
tions and Part 3 of the Civil Air Regula-
tions 1s equivalent to that of certificated
air carriers. v

We have determined that there is not
sufficient justification for withdrawing
Notice 68-37 or for holding the meeting
as requested by the AIA and the NATC.
Interested persons have been given the
opportunity to submit data to support
their positions. To this end the expira-
tion date of Notice 68-37 was extended 30
days in response to the AIA and the
NATC requests to enable them to sub-
mit technical data showing the effect of
the proposed regulation on specific air-
plane designs. Such data were not sub-
mitted. The FAA believes that the meet-
ing requested by the AIA and the NATC
would lead to no constructive results and
would only serve to delay action on
needed regulations. Therefore, the FAA
is proceeding with this amendment for
the reasons set forth in Notice 68-37 and
further amplified hprein.

We do not agree with the view that no
further regulatory action beyond SFAR
No. 23 is needed, especially when the
projected growth of operations with the
new class of airplanes capable of carry-
ing 10 or more passengers is considered.
We believe that service experience does
not support the views of the AIA and the
NATC. As we indicated in Notice 68-37,
we believe that since the gperations with
airplanes affected by the increased air-
worthiness requirements is a relatively
small part of operations under Part 135,
a satisfactory history of operations with
these airplanes does not necessarily sup-
port the contention that the level of air-
worthiness is now adequate. Service ex-
perience with airplanes certificated un-
der SFAR  No. 23 represents even a
smaller sample, and such a limited serv-
ice experience should not be used to sup-
port the conclusion that SFAR No. 23
is adequate for future air taxi operations.

In developing the additional perform-
ance requirements in Appendix A, the
FAA has drawn upon the experience
gained in the development of the air-
worthiness standards for transport cate-
gory -airplanes and in the many years
of operation of such airplanes. We be-
Heve that as sufficient exposure is accu-
mulated with the affected airplanes, the
need for a higher performance level for
takeoff and landing will be demonstrated
as it was for transport category airplanes.
Present technology does not justify re-
affirming this need by actual operating
experience, In developing the rules in

(As published in the Federal Register [55 F.R, 1009_8_7 on June ‘19, 1970)
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Notice 68-37, we also considered the op-
erating experience with presently cer-
tificated air taxi alrplanes. A review of
the accidents with small multiengine
air taxi airplanes reveals that there were
13 accidents in the 5-year period from
the beginning of 1864 through the end
of 1968 in which engine failure occurred
in flight during takeoff. There were 6
injuries and 32 fatalities in those 13 ac-
cidents. During that period, there were
no accidents in transport category air-
planes in air carrier operations in which
engine failure occurred in flight during
takeoff. We believe that the safety rec~
ord of the transport category airplanes
is due, to a large extent, to airplane per-
formance requirements that provide
stay-up ability when an engine fails,
Therefore, we believe that there is ade-
quate justification for upgrading takeoff
performance as proposed in the notice.

A review of landing acciderits and
incidents reveals that there have been
enough long, short, and hard landings
to justify upgrading landing perform-
ance requirements. The FAA is aware
that the use of a 0.6 factor in establish-
ing the landing fleld length operating
limitation will have a significant eco-
nomic impact. As pointed out by the AIA,
this would require a runway length of
5,000 feet for an airplane that has a
flight test landing distance of 3,000 feet.
We believe the need for this runway
length margin is verified by experience
with transport category airplanes and
by the relatively large number of acci-
dents in air taxi operations during land-
ings. We believe that curtailment of
operations at airports where adequate
runways do not exist is justified. Com-
munities desiring air taxi service must
provide adequate runways, be served by
smaller and slower airplanes, or await
the development of aircraft with appro-
priate charactertistics to serve limited
facilities. There are airplanes currently
available that have landing field lengths
less than 3,500 feet. We do not agree
with the AIA’s contention that an air-
plane can land safely day-in and day-
out on & runway that provides no margin
over the landing distance determined in
the performance flight tests, since the
flight test distance does not account for
variations in runway surface condition-
and other operational variations. The
landing fleld length operating limita-
tion in Appendix A is therefore adopted
as proposed for destination airports.

Furthermore, the FAA does not agree
with the contention that the air taxi
industry cannot afford to operate any
airplane certificated in accordance with
Appendix A. We believe that the tech-
nology and hardware now available will
allow attainment of the level of perform-
ance provided by Appendix A at reason-
able cost and will allow profitable
operation by air taxi operators.

The Air Line Pilots Association
(ALPA) expressed the view that Notice
68-37 did not go far enough and that
a considerably higher level of airworthi-
ness should be prescribed for all air taxi
airplanes. The application of one level
of airworthiness to all air carriers is a
worthy long-range regulatory objective,

However, we do not consider it practi-
cable to impose standards comparable to
those applicable to transport category
airplanes at this time upon all air taxi
airplanes. The air taxi industry has

grown into a major industry under Parts

23 and 135 and predecessor regulations.
The level of airworthiness prescribed by
those regulations has changed little over
the last 20 years. Approximately 76 per-
cent of the 14,000 airplanes used in
operations under Part 135 in 1968 were
single-engine airplanes. We believe that
the only practicable way to increase the
level of airworthiness of air taxi air-
planes to a level comparable to that of
transport category airplanes is by an
evolutionary process as provided by the
FAA’s three-step program, The NTSB
has indicated its support for the FAA’s
three-step program.

The ALPA objected to the application
of the additional airworthiness stand-
ards based on airplane capacity and
expressed the view that such a basis for
application of the standards would be
difficult to justify to air taxi passengers.
The FAA is using seating capacity
because it is considered an appropriate
means of identifying & class of airplanes
on which it is considered necessary to
impose additional airworthiness stand-
ards in upgrading the airworthiness of
air taxi airplanes.

Applicability. Section 135.144 is a new
section in Part 135 which states the ap-
plicability of these additional airworthi-
ness standards. As adopted, § 135.144 is
changed from the notice. Under the pro-
posal all reciprocating-engine or turbo-
propeller powered small airplanes of a

“type which were type certificated as ca-

pable of carrying more than 10 occupants
would have had to comply with the addi-
tional airworthiness standards. The
effect of the proposal would have been
to make the additional airworthiness re-
quirements applicable to every airplane
covered by a type certificate when the
maximum number of occupants approved
for any airplane covered by that type cer-
tificate was more than 10. Many type
certificates cover several models, all of
the same basic design, but having differ-
ent maximum seating capacities. Under
the proposal, if any model covered by a
type certificate were approved for more
than 10 occupants, all other models cov-
ered by that type certificate would have
been required to comply with the addi-
tional airworthiness requirements when
used in Part 135 operations, regardless
of the number of passenger seats. :

In the light of the comments received
and upon further consideration, the FAA
has concluded that the applicability por-
tion of the proposal was not practicable
and should be modified in the rule
adopted. Accordingly, as adopted, the ad-
ditional airworthiness standards required
by § 135.144 apply to reciprocating-en-
gine or turbopropeller powered small air-
planes, as proposed, but only to airplanes
that have a passenger seating configura-
tion, excluding any pilot seat, of 10 seats
or more. Therefore, under the regulations
as amended herein an ATCO certificate
holder may continue to operate an air-
plane that is type certificated with a seat-
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ing configuration for 10 or more passen=
gers without meeting the additional air-
worthiness standards if the passenger

_seating configuration is reduced to nine

seats or less, excluding any pilot seat.

Section 5(c) : Accelerate-stop distance.
One comment questioned the need for
determination of accelerate-stop dis-
tances for small airplanes on the basis
of the history of transport category air-
planes which has shown a reduced en-
gine failure rate for turbine engines. We
consider the need for the accelerate-stop
distance to be justified. Takeoffs are
aborted as often for reasons other than
engine failure as they are for engine
failure. Transport category airplane ex-
perience in air carrier operations has
verified the need for the accelerate-stop
distance. -

One comment pointed out that the
accelerate-stop distance as determined
under Appendix A would be greater than
under Part 25 of the Federal Aviation
Regulations. As indicated by the com-
mentator, the accelerate-stop distance
for a twin turbopropeller powered air-
plane determined under Appendix A may
be as much as 10 percent greater than
the accelerate-stop distance determined
under Part 25 for such an airplane. The
increased accelerate-stop distance re-
sults from a V. speed that is higher than
V, determined under Part 25. The higher
V, speed compensates for the fact that
Appendix A does not require the deter-
mination of the one-engine-inoperative
takeoff distance that is required under
Part 25.

One comment contended that the fre-
quency of takeoffs from runways where
the accelerate-stop distance is critical
should be taken into consideration in
establishing the accelerate-stop distance
The comment was also made that the
accelerate-stop distance should be differ-
ent for scheduled operations and non-
scheduled operations. The FAA believes
that nejther of the criteria suggested by
these comments can be justifiably re-
lated to the determination or applica-
tion of the accelerate-stop distance.

Section 5(e): One-engine-inoperative
takeoff. One comment expressed the view
that section 5(e) should allow one-
engine-inoperative takeoff capability to
be demonstrated in such a manner that
the airplane maintains flight after en-
gine failure by using ground effect. It
was contended that the proposed re-
quirement would penalize certain air-
plane designs that make better use of
ground effect by their aspect ratio, wing
loading, or wing location.

We believe that an airplane that can-
not climb out of ground effect until it
has accelerated to a speed at which it
can be configured for cruise is an air-
plane with marginal performance. The
cost for the additional power needed to
climb within a reasonable time to a
safe altitude is justifiable in the interest
of the resulting gain in safety, and the
FAA believes the resulting gain in safety
is substantial. .

Section 5(f): One-engine-inoperative
takeoff Right path data. Section 5(f)
requires the determination of one-
engine-inoperative takeoff flight path




data. One commentator expressed a be-
lief that this is a high performance re-
quirement which would not materially
improve the-level of safety for operations
under Part 135 and would make small
airplanes uneconomical, S8ection 5(f)
does not limit the weight of the airplane
and is not an operating limitation. Sec-
tion 5(2) provides data which is required,
by section 20 of the Appendix, to be
contained in the airplane flight manual
as performance information for use by
the pilot and is not an operating
limitation.

Section 6(b)(2): Takeoff climb: land-
ing gear retracied. One commentator as-
serted that thHe proposed two percent
climb gradient is three times the gradient
required by special conditions on small
turbine-engine-powered atrcraft which
have a good safety record, and this re-
guirement will make small airplanes
uneconomical for Part 135 operations, A
gradient of two percent is equal to a
rate of climb of 200 feet per minute at
100 knots. This rate of climb is needed
to insure that the airplane is capable
of attaining a safe altitude within a
reasonable time after failure of one en-
gine during takeoff, and to provide some
margin for gusts and other adverse fac-
tors. It is our view that the cost of the
additional horsepower needed to meet
the requirement will not prohibit eco-
nomical use of airplanes to which Ap-
pendix A applies.

Section 7(b): Landing field length.
The FAA agrees with £ comment that the
proposed factor of 0.6 for both intended
destination and salternate destination
landing field length is too restrictive in
view of the fact that § 127.187 of Part
121 allows a factor of 0.7 for alternate
airports. Therefore, section 7(b) is
changed from the proposal to require a
factor of 0.6 for the destination airport
and 0.7 for an alternate airport.

The requirement for a gradient of de-
scent not greater than 3° was questioned
by commentators who contended that
the slope for approach should be a func-
tion of the speed. The 3° glide slope is
used as a standard for determining the
landing distance and is based on the
fact that 3° is the general value for the
glide slope upon which most airplanes
make their instrument approaches. We
recognize that certain airplanes are be-
ing designed to operate with a steeper
glide slope capability and the novel
characteristics of such airplanes will be
handled under § 21.16 of Part 21 by is-
suing special conditions.

Commentators claimed that there is
no need for the 50-foot height and the
factor of 0.6, both of which provide
margins for operational variations. They
pointed out that the margins for oper-
ational variations are unnecessary be-~
cause of the maneuverability at low
approach speeds and low inertia of small
airplanes, and because of the position of
the pilot near the ground during flare-
out should lead to more precise touch-
downs than is possible in large aircraft.
The 50-foot height is based, in part, on
obstacle clearance and this provision for
obstacle clearance on approaches at the

smaller airports, which are frequently
used in operations under Part 135, may
be more important than it is at larger
alfrports, which usunally have an instru-
ment landing system with a cleared ap-
proach. The factor of 0.6 is based on
touchdown dispersion and other vari-
ables including runway condition. Al-
though the maneuverability of small air-

planes may enable more precise touch-,

downs than can be made in transport
category airplanes, it is doubtful that
the ratios of touchdown dispersion to
landing field length differs significantly
for large and small airplanes.

Two commentators requested that the
requirement for determination of land-
ing ficld length not be applied to air-
planes that have a speed of less than
100 knots at the 50-foot height, In view
of the fact that the steady approach
airspeed in section 7(b) is 1.3Vs rather
than the 1.5Vs airspeed required in
§ 23.75(a) (1) and the fact that the ef-
fects of gusts are greater at lower air-
speed, the FAA believes the landing
distance requirements should not be
eliminated for airplanes that have an
approach speed of less than 100 knots.

Section 8: Trim. The symbol Vuo/Vuo,
which appeared in § 8 (a) and (b) of the
notice, should be. Vwo/Muyo. The symbol
is changed where it appears in § 8.

Section 25: Turbine-engine-gyroscopic
loads. Under section 25 the engine mount
and structure may be designed for the
loads that result under either paragraph
(a) or (b). One comment stated that
there is no justification for allowing (b)
to be used instead of (2) without limita-
tion. Paragraph (b) contains yaw, pitch,
load, and thrust factors that have been
developed by experience in the issuance
of special conditions for type certifica~-
tion. The FAA believes the use of (b) as
an alternative to (a) is justified witheut
limitation. The commentator also stated
that the load factor under paragraph
(b) should be not less than 3.2, the de-
sign maneuvering load factor. The FAA
believes the combination of the design
maneuvering load factor with the yaw
and pitch velocities specified in (b)
would be unlikely to occur in flight.

Section 28: Fatigue evaluation. One
comment suggested that the fatigue eval-
uation requirements should apply to all
major structures including the tail plane,
fin, and rudder. The suggested expansion
of the applicability of § 28 in this amend-
ment would be beyond tlie scope of the
notice. However, the FAA intends to ex-
pand the fatigue evaluation requirements

to cover other flight structures in future

rule making.

Section 32: Doors and exits. One com-
ment questioned the need for an emer-
gency exit on the same side of the air-
plane as the passenger entrance door.
The need for this exit is based on the
fact that the use of the passenger en-
trance as an emergency exit is restricted
by the minimum aisle width specifica~
tions, the limited access to the door, the
possibility of damage to the door, and
the possibility that the door could not
be opened in a water landing.
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Although a reduction in the evacua-
tion time of 90 seconds in section 32(d)
would be outside the scope of the notice,
consideration will be given to comments
recommending such a reduction in a
future rule-making action.

Several commentators objected to the
requirement for a minimum aisle width
and suggested that other aisle configura~
tions could provide equivalent access to
the exits. However, suggested configura-
tions fail to provide for the obstruction
that could be caused by o disabled pas-
senger in a seat that must be folded to
provide egress for some passengers. A
seating configuration without the speci-.
fled minimum aisle width which in fact
provides an equivalent level of safety
could be approved under § 21.21(b) of
Part 21, which allows type certification
if provisions with which an aircraft does
not comply are compensated for by fac-
tors that provide an equivalent level
of safety.

Miscellaneous corrections. SFAR No. 23
was amended effective December 24, 1969
(Amendment No. SFAR 23-1; published
in the FEpERAL REGISTER on Dec. 24, 1969
(34 F.R. 20176)) to clarify certain pro-~
visions of the regulation, to remove an
unnecessary restriction, and to make
minor editorial corrections. The changes
made to SFAR No. 23 also apply to Ap-
pendix A:

(1) The reference to paragreph (f) in
section 4(d) is changed to reference
paragraph (e).

(2) Appropriate changes are made in
paragraph (b) of section 5 to make it
clear that the V, speed is not an airborne
speed and the speed in 5(b) (1) (iv) is not
the “rotation speed” used in operating
the airplane. )

(3) There is a slight inconsistency be-
tween the provisions of paragraphs (b)
and (¢) of section 5. Paragraph (b) de-
fines V. as the decision speed, which, in
the case of engine failure, would occur
subsequent to the failure. But the ac-
celerate-stop distance in paragraph (c),
as proposed in the notice, is based on the
assumption that the critical engine fails
at V.. Since paragraph (b) contains the
correct definition of V. speed, paragraph
(¢) is changed to make it consistent with
paragraph (b).

(4) Paragraph (a) of section 6 is
changed to allow the landing climb to be
demonstrated at a speed not greater than
the approach to the 50-foot height speeqd,
and to specify a lower limit on the speed,
which is necessary to prevent the climb
from being conducted at a speed less then
the engine out minimum control speed
or the stalling speed.

(5) The word “aircraft” is changed to
“airplane” in paragraphs (h) and (i) of
scetion 35.

(6) Section 12 states that required
flight instruments must be grouped on
the instrument panel and centered as
nearly as practicable about the vertical
plane of the pilot's forward vision, Sec-
tion 12 is changed to make it clear that
the flight instruments must be centered
as nearly as practicable about the ver~
tical plane of each pilot’s forward vision,



since two pilots are required for opers-
tion of airplanes having s seating con-
figuration for 10 ar meore passengers
under Part 135.

One other miseellaneous correction s
made by changing “sttitude” to “sir-
speed” in section 12(b) (2).

It should be noted that the perform-
ance requirements are considered to
apply only to two-engine airplanes. Spe-
cial eonditions for climb performance
would be established for the certification
of each type of airplane with more than
two engines. It should also be noted
that inasmuch ss no single-engine air-
plane ean meet the engine-eut perform-
ance standards, no person may operate
a single-engine airplane that has a pas-
genger seating configuration, exclud-
ing any pilot seat, of 10 seats or more
under Part 135 after May 31, 1872,

In consideration of the foregoing, Part
135 of the Federal Aviation Regulations
is amended, effective July 19, 1970, as
follows:

1. By adding a new § 135.144 to read
as follows:

§ 135.144 Additional airworthiness re-
quirements: 10 or more passenger
airplanes.

After May 31, 19172, no person may
operate a reciprocating engine or turbo-
propeller powered small afrplane in op-
erations to which this part applies that
has a passenger seating configuration,
excluding any pilot seat, of 10 seats or
more unless that airplane is type
certificated—

(a) In the transport category;

(b) Before July 1, 1970, in the normal
category and meets special conditions
issued by the Administrator for air-
planes intended for use in operations
under this part;

(¢) Before July 1, 1970, in the normal
category and meets the additional air-
worthiness standards in SFAR No. 23; or

(d) In the normal category and meets
the additional airworthiness standards
prescribed in Appendix A of this part.

2. By adding a new § 135.148 to read
as follows:

§ 135.148 Small airplane performance
operating limitations,

(a) No person may operate a recipro-
ecating engine powered small transport
category airplane unless he complies
with the weight limitations prescribed in
$121.175 of this chapter, the takeofl
limitations prescribed in § 121.173Ce)
and § 121.177 (except subparagraph (a)
(3)), and the landing limitations pre-
scribed in § 121.185 and § 121.187.

(b) No person may operate a turbine
engine powered small transport category
airplane unless he complies with the
takeoff limitations prescribed in § 121.189
of this chapter (except paragraphs (d)
and (f)) and the landing limitations
prescribed in § 121.195 and § 121,197,

(¢) No person may operate a recipro-
cating engine or turbopropeller powered
small airplane that is certificated in ac-
cordance with paragraphs (b), (¢), or
(d) of § 135.144 unless he complies with
the takeoff weight limitations prescribed
in the Airplane Flight Manual for op-

erations under this part, and if the air-
plane is certifie~ted 1 sceordance with
paragraph (4 of § 136144, with the
weight lisaitstions prescribed in
the Airplane Flight Manual for opera-
tions under this part.
3. By adding a new Appendix A to
read as follows:
AryNDrx A

ADDITIQNAL AIEWORTHINESS STANDARDS FOR 10
OR MORT PASSENGER AIRPLANES

Applicadility .

1. Applicability. This appendix prescribes
the additional airwartbiness standards re-
quired by § 136.144(d) of this part.

2. References. Unless otherwise provided,
all references in this appendix to specific
sections of Part 23 of the Federal Aviation

. Regulations are those sections of Part 23 In

effect on March 30, 1987.
Flight Reguirements

8. General. Compliance must be shown
with the applicable requirements of Sub-
B of Part 33 of the Federal Aviation
Regulations in effect on March 30, 1867, as
supplemented or modified in sections 4
through 10 of this appendix,

Performance

4. General. (s) Unless otherwise pre-
scribed in this appendix, compliance with
each applieable performance requirement
in sections 4 through 7 of this appendix must
be shown for ambient atmospheric condi-
tions and still alr. N

(b) The performance must correspond to
the propulsive thrust available under the
particular ambient atmospheric conditions
and the particular fliight condition. The
available propulsive thrust must correspond
to englne power or thrust, not exceeding the
approved power or thrust lese—

(1) Installation losses; and .

(2) The power or equivalent thrust ab-
sorbed by the accessories and services
appropriate to the particular ambient atmos-
pheric conditions and the particular fiight
condition. -

(¢) Unless otherwise prescribed in this ap-
pendix, the applicant must select the take-
off en route, and landing configurations for
the airplane.

(d) The afrplane configuration may vary
with weight, altitude, and temperature, to
the extent they are compatible with the
operating procedures required by paragraph
(e) of this section.

(e) Unless otherwise prescribed in this ap-

pendix, in determining the critical engine -

inoperative takeoff performance, the acceler-

ate-stop distance, takeoft distance, changes.

in the airplane’s configuration, speed, power,
and thrust, must be made in accordance with
procedures established by the applicant for
operation in service.

(f) Procedures for the execution of balked
landings must be established by the appli-
cant and included in the Airplane Flight
Manual.

(g) The procedures established under para~
graphs (e) and (f) of this section must—

(1) Be able to be consistently executed in
service by a crew of average skill;

(2) Use methods or devices that are safe
and reliable; and

(3) Include allowance for any time de-
lays, in the execution of the procedures, that
may reasanably be expected in service.

5. Takeoff—(a) General. Takeoff speeds
described in paragraph (b), the acecelerate-
stop distance described in paragraph (c), the
takeoff distance described in paragraph (d),
and the one-englne-inoperative takeoff fiight
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path data descriised In paragreph (f), must
he detacmiend for—

{1} Mmeh weight althiude, and smbient
femperatuye within the opsratiomal Umits
selected by the applicant;

(2} The seleciad eonfigurtion for takeofl;

(3) The center of gravity in the most un-
favorakie position; :

(4) The operating emgine within approved
oparating Hmitations; and

(5) Takeof data dased on smooth, dry,
hard-surface runway.

(b) Takeoff sp (1) The iston speed
V, is the calibrated airspeed on ihe ground
st which, ax a result of engise failure or other
ressonms, the piiot s assumed to have made 8
decision to continue or discontinue the take-
off. The speed ¥, must be selected by the
applicant but may not be less than—

(1) 1.10Vs;

(11) 1.10Vuc;

(11) A speed that pesmits acceleration to
vV, and atop in accordance with paragraph
{c}: or

(iv) A speed st which the airplane can be
rotated for takeoff and shown to be adequate
to safely continue the tskeoff, using normast
piloting skill, when the critical engine is

ddenly made inop: ive.

(2) The initial climb out speed V,, in terms
of calibrated airspeed, must be selected by
the applicant so as to permit the gradient
of climb required in section 6(b)(2), bus
it must not be less than V, nor less than
1.3Vs,.

(3) Other essential takeoff speeds neces-
sary for safe operation of the sirp

(e) Accelerate-stop distanee. (1) The ac-
celerate-stop distance is the sum of the dis~
tances necessary to—

(i) Accelerate the afrplane from & standing
start to V,; and

(i1) Come to s full stop from the point
at which V, is reached assuming that in the
case of engine failure, failure of the critical
engine is recognized by the pilot at the speed
v, .

(2) Means other than wheel brakes may be
used to determine the accelerate-stop dis-
tance if that means is available with the
critical engine inoperative and—

(1) Is safe and reliable;

(1) Is used so that consistent results can
be expected under normal operating condi-
ttons; and

(111) Is such that exceptional skill is not
required to control the airplane.

(d) All engines operating takeoff distance.
The all engine operating takeoff distance is
the horizontal distance requlred to takeoff
and climb to a height of 50 feet above the
takeoft surface according to procedures in
PAR 23.51(a).

(e) One-engine-inoperative takeoff. De-
termine the weight for each altitude and
temperature within the operational limits
established for the airplane, at which the
airplane has the capability, atter fatlure of
the critical engine at V: determined in ac-
cordance with paragraph (b) of this section,
to take off and climb at not less than V,, to a
height 1,000 feet above the takeoff surface,
and attain the speed and configuration at
which compliance is shown with the enroute
one-engine inoperative gradient of climb
gpecified in section 6(c).

(f) One-engine-inoperative takeoff flight
path data. The one-engine-inoperative take-
off flight path data consist of takeoff flight
paths extending from a standing start to a
point in the takeoff at which the airplane
reaches a helght 1,000 feet above the takeoft
surface in accordance with paragraph (e) of
this section. -

8. Climb—(a) Landing climbd: All-engines-
operating. The maximum weight must be de-
termined with the airplane in the landing
configuration, for each altitude, and ambi-
ent temperature within the operational




limits established for the airplane, with the
most unfavorakle center of gravity, and
out-of-ground effect in free alr, at which the
steady gradient of climb will not be less
than 3.3 percent, with:

.(1) The engines at the power that is avail-
able 8 seconds after initiation of movement
of the power or thrust controls from the
minimum flight idle to the takeoff position,

(2) A climb speed not greater than the
approach speed established under section 7
of this appendix and not less than the
greater of 1.06Vxc or 1.10Vs:.

{b) Takeoff climb; one-engine-inoperative
‘The maximum weight at which the alrplane
meets the minimum climb performance spec-
ifled in subparagraphs (1) and (2) of this
paragraph must be determined for each alti-
tude and ambient temperature within the
operational limits established for the alr~
plane, out of ground effect in free air, with
the airplane in the takeoff configuration,
with the most unfavorable center of gravity,
the critical engine inoperative, the remain-
ing engines at the maximum takeoff power
or thrust, and the propeller of the inopera-
tive engine windmilling with the propeller
controls {in the normal position except that,
if an approved automatic feathering sys-
{tem is installed, the propellers may be in the
feathered position:

(1) Takeoff landing gear exiended. The
minimum steady gradient of climb must be
measurably positive at the speed V;.

(2} Takeoff; landing gear retracted. The
minimum steady gradient of climb may not
be less than 2 percent at speed V.. For air-
planes with fixed landing gear this reguire-
ment must be met with the landing pgear
extended.

(¢) En route climb, one-engine-inopera-
tive. The maximum weight must be deter-
mined for each altitude and ambient tem-
perature within the operational limits
established for the airplane, at which the
steady gradient of climb is not less 1.2 per-
cent at an altitude 1,000 feet above the take-
off surface, with the airplane in the en route
configuration, the critical engline inoperative,
the remaining engine at the maximum con-
tinuous power or thrust, and the most un-
favorable center of gravity.

7. Landing. (a) The landing field length
described {n paragraph (b) must be deter-
mined for standard atmosphere at each
weight and altitude within the operational
limits established by the applicant.

(b) The landing field length is equal to
the landing distance determined in accord-
ance with FAR 23.76(a) divided by a factor
of 0.6 for the destination airport and 0.7
for the alternate airport. Instead of the glid-
ing approach specified in FAR 23.75(a) (1),
the landing may be preceded by a steady ap-
proach down to the 50-foot height at a
gradient of descent not greater than 52
percent (3°) at a calibrated airspeed not less
than 1.3Vu.

Trim

8. Trim (a) Lateral and directional trim.
The airplane must maintain lateral and ai-
rectional trim in level flight at a speed of
Vi or Vwo/Mxo, whichever is lower, with
landing gear and wing flaps retracted.

(b) Longitudinal trim. The airplane must
maintain longitudinal trim during the fol-
lowing conditions, except that it need not
maintain trim at a speed greater than
Vuo/Muo:

(1) In the approach conditions specified in
FAR 23.161(c) (3) through (5), except that
instead of the speeds specified therein, trim
must be maintained with a stick force of
not more than 10 pounds down to a speed
used in showing complisnce with section 7
of this appendix or 1.4Vs, whichever is lower,

(2) In level flight at any speed from Va or
Vso/Muo, whichever is lower, to elther Vx
or 14Vs, with the landing gear and wing
flaps retracted.

Stability

0. Static longitudinal stability. (a) In
showing compliance with the provisions of
FAR 23.176(b) and with paragraph (b) of
this tion, the airsp must to
within +7Y% percent of the trim speed.

(b) Cruise stability. The stick force curve
must have a stable slope for a speed range
of 50 knots from the trim speed except that
the speeds need not exceed Vro/Mro or be less
than 1.4Vs,. This speed range will be con-
sldered to begin at the outer extremes of
the friction band and the stick force may
not exceed 60 pounds with—

(1) Landing gear retracted;

(ii) Wing flaps retracted;

(iil) The maximum cruising power as
selected by the applicant as an operating
limitation for turbine engines or 75 percent
of maximum continuous power for recipro-
cating engines except that the power need
not exceed that required at Vxo/Mwo;

(iv) Maximum takeoff welght; and

(v) The alrplane trimmed for level flight
with the power specified in subparagraph (iil)
of this paragraph.

Vre/Mrc may not be less than a speed mid-
way between Vuso/Muo and Vor/Mbor, except
that, for altitudes where Mach number is the
limiting factor, Mrc meed not exceed the
Mach number at which effective speed
warning occurs.

(c) Zlimb stadbility. (For turbopropeller
powered airplanes only). In showing com-
pliance with FAR 23.175(a), an applicant
must, in lieu of the power specified in FAR
23.176(a) (4), use the maximum power or
thrust selected by the applicant as an op-
erating limitation for use during climb at
the best rate of climb speed, except that
the speed need not be less than 1.4Vs,, =«

Stalls

10. Stall warning. If artificial stall warn-
ing is required to comply with the require-
ments of FAR 23.207, the warning device
must give clearly distinguishable indtca-
tions under expected conditions of flight.
The use of a visual warning device that re-
quires the attention of the crew within the
cockpit is not acceptable by itself.

© Control Systems

11. Electric trim tabs. The airplane must
meet the requirements of FAR 23.877 and in
addition it must be shown that the airplane
is safely controllable and that a pilot can
perform all the maneuvers and operations
necessary to effect a safe landing following
any probable electric trim tab runaway
which might be reasonably expected in serv-
ice allowing for appropriate time delay after
pilot recognition of the runaway. This
demonstration must be conducted at the
critical airplane weights and center of grav-

_ 1ty positions. .

Instruments: Installation

12, Arrangement and visibility. Each in-
strument must meet the requirements of
FAR 23.1321 and in addition—

{a) Each flight, navigation, and power-
plant instrument for use by any pilot must
be plainly visible to him from his station
with the minimum practicable deviation
from his normal position and line of vision
when he is looking forward along the flight
path.

(b) The flight instruments required by
FAR 23.1303 and by the applicable operating
rules must be grouped on the instrument
panel and centered as nearly as practicable
about the vertical plane of each pilot’s for-
ward vision. In addition—

(1) The instrument that most effectively
indicates the attitude must be in the panel
in the top center position;

(2) The instrument that most effectively
indicates the airspeed must be on the panel
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directly to the left of the instrument in the
top center position;

{(3) The instrument that most effectively
indicates altitude must be adjacent to and
directly to the right of- the instrument in
the top center position; and

(4) The Instrurmaent that most effectively
indicates direction of flight must be adjacent
to and directly below the instrument in the
top cemter position.

13. Airspeed indicating system. Each alr-
speed indicating system must meet the re-
quirements of FAR 23.1323 and in addition—

(8) Alrspeed indicating instruments must
be of an approved type and must be cali~
brated to indicate true airspeed at sea level
in the standard atmosphere with a minimum
practicable instrument calibration error
when the corresponding pitot and static pres-
sures are supplied to the instruments,

{b) The airspeed indicating system must
be calibrated to determine the system error,
i.e., the relation between IAS and CAS, in
flight and during the accelerate takeoff
ground run, The ground run calibration must
be obtained between 0.8 of the minimum
value of V1 and 1.2 times the maximum value
of Vs, considering the approved ranges of
altitude and weight. The ground run calibra-
tion will be determined assuming an engine
failure at the minimum value of Vi.

(c) The alrspeed error of the installation
excluding the instrument calibration error,
must not exceed 3 percent or 6 knots which-
ever is greater, throughout the speed range
from Vxo to 1.3Vs, with flaps retracted and
from 1.3Vse to Vrs with flaps in the landing
position.

{(d) Information showing the relationship
between IAS ahd CAS must be shown in the
Alrplane Flight manual.

14, Static air vent system. The static air
vent system must meet the requirements
of FAR 23.1325. The altimeter system calibra-
tion must be determined and shown in the
Airplane Flight Manual.

Operating Limitations and Information

15. Maximum operating limit speed Vuo/
Muo. Instead of establishing operating lim-
itations based on Vyx and Vwso, the applicant
must establish a maximum operating Itmit
speed Vwo/Msxo in accordance with the
following: .

(3) The maximum operating limit speed
must not exceed the design cruising speed
V¢ and must be sufficlently below Vo/Mp or
Vor/Mpr to make it highly improbable that
the latter speeds will be inadvertently ex-
ceeded in flight.

(b) The speed Vuxo must not exceed 0.8Vsn/
M» or 0.8Vor/M»sr unless flight demonstra-
tions involving upsets as specified by the
Administrator indicates a lower speed mar-
gin will not result in speeds exceeding Vo/M»n
or Vor. Atmospheric varlations, horizontal
gusts, system and equipment errors, and
airframe production variations will be taken
into account.

16. Minimum fight crew, In addition to
meeting the requirements of FAR 23.1623,
the applicant must establish the minimum
number and type of qualified flight crew
personnel sufficient for safe operation of the
alrplane considering—

(a) Each kind of operation for which the
applicant desires approval;

(b) The workload on each crewmember
considering the following:

(1) Flight path control.

(2) Collision avoldance.

(3) Navigation.

(4) Communications.

(6) Operation and monitoring of all es-
sential aircraft systems, :

{6) Command decisions; and

{c) The accessibllity and ease of opera-
tion of necessary controls by the appropri-
ate crewmember during all normal and
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g 41 when at his flight
station.

11. Airspeed indicator. The alrspeed in-
dicater must mees the requirements of FAR
23,1546 except that, the airspeed notations
and markings in terms of Vyo and Vyr must
be replaced by the Vwo/Muxo notstions. The
airspeed indicator markings must be easily
read and understood by the pllot. A placard
adjacent to the airspeed indicator is sn ac~

ceptable means of showing compliance with’

the requirements of FAR 23.1545(¢).
Airplane Flight Manual

18. General. The Afrplene Flight Manual
must be prepared in accordance with the re-
quirements of FARs 23.1583 and 28.1687, and
in addition the operating limitations and per-
formance information set forth in sections
19 and 20 must be included.

19. Operating limitations. The Alirplane
Flight Manual must include the following
limitations—

(8) Airspeed limitations. (1) The maxi-
mum operating limit speed Vuo/Mxo and a
statement that this speed llmit may not be
deliberately exceeded in any regime of fiight
(climb, cruise, or descent) unless a higher
speed is authorized for flight test or pilot
training;

(2) If an airspeed limitation is based upon

P bility effects, a stat t to this
effect and information as to any symptoms,
the probable behavior of the airplane, and
the recommended recovery procedures; and

{(3) The airspeed limits, shown in ‘terms
of Vxo/Muo instead of Vro and Ve,

(b) Takeofl weight limitations. The maxl-
mum takeoff weight for each airport eleva-
tlon, ambient temperature, and avallable
takeoff runway length within the range se-
lected by the applicant. This weight may not
exceed the weight at which:

(1) The all-engine operating takeoff dis-
tance determined in accordance with section
6(b) or the accelerate-stop distance deter-
mined in accordance with section &(c),
whichever {8 greater, is equal to the available
runway length;

(2) The airplane complles with the one-
engine-inoperative takeoff requirements spec-
ified in §6(e); and

(3) The airplane complies with the one-
engine-inoperative takeoff and en route
((:n;nb requirements specified in §6 (b) and

c).

(c) Landing weight limitations. ‘The
meaximum landing welght for each airport
elevation (standard temperature) and avail-
able landing runway length, within the
range selected by the applicant. This weight
may not exceed the weight at which the
landing field length determined In accord-
ance with section 7(b) is equal to the avail-
able runway length. In showing compliance
with this operating limitation, it is acceptable
to assume that the landing welight at the
destination will be eqgual to the takeoft
weight reduced by the normal consumption
of fuel and oil en route.

20. Performance information. The Air-
plane Flight Manusl must contain the per-
formance information determined in accord-
ance with the provisions of the performance
requirements of this appendix. The informa-
tion must include the following:

{a} Sufficient information go that the
takeof welght limits specified in § 19(b)
can be determined for all temperatures and
altitudes within the operation limitations
selected by the applicant.

(b) The conditions under which the per-
formance information was obtained, includ-
ing the alrspeed at the 50-foot height used
to determine landing distances.

{c) The performance information (deter-
mined by extrapolation and computed for
the range of weights between the maximum
landing and takeoft weights) for—

(1) Climb in the landing configuration;
and
(2) Landing distance.

(d) Procedure eatablished under section
4 of this appendix related to the limitations
and information required by this section in
the form of guidance material including any
relevant limitations or information.

(e) An explanation of significant or un-
usual flight or ground handling character=-
istics of the airplane.

(f) Alrspeeds, as indicated alrspeeds, cor-
responding to those determined for takeoff
in accordance with section 5(b).

21. Marimum operating altitudea. The
maximum operating altitude to which opera-
tion is permitted, as limited by Bight, struc-
tural, powerplant, functional, or equipment
characteristics, must be specified in the Alr-
plane Flight Manual.

22, Stowage provision for airplane flight
manual. Provision must be made for stow-
ing the Airplane Flight Manual in a suitable
fixed container which is readily accessible to
the pilot.

23, Operating procedures. Procedures for
restarting turbine engines in #ight (includ-
ing the effects of altitude) must be set torth
in the Airplane Flight Manual.

Airframe Requirements
Flight Loads

24, Engine Torque. (a) Each turbopro-
peller engine mount and it supporting
structure must be desigped for the tgrque
effects of—

(1) The condittons set forth In FAR 23.361

a). .
(2) The limit engine torque correspond-
ing to takeoff power and propeller speed,
multiplied by a factor accounting for pro-
peller control system maltunction, including
guick feathering sactlon, simultaneously
with 1¢ level flight loads. In the absence of
a rational analysis, & factor of 1.6 must be
used,
(b) 'The limit torque is obtained by multi-

plying the mean torque by a factor of 1.26.°

26. Turbine engine gyroscopic logds. Each
turbopropeller engine mount and its sup-
porting structure must be designed for the
gyroscopic loads that result, with the engines
at maximum continuous r.p.m., under
either—

(a) The conditions prescribed in FARS
23,351 and 23.423; or

(b) All possible combinations of the fol-
lowing:

(1) A yaw velocity of 2.5 radlans per
second.

(2) A pitth velocity of 1.0 radians per

second.

(3) A normal load factor of 2.5.

{4) Maximum continuous thrust.

26. Unsymmetrical loads due to engine
Jailure. (a) Turbopropeller powered airplanes
must be designed for the unsymmetrical
loads resulting from the fallure of the crit~
ical engine including the following condi~
tions in combination with a single malfunc~
tion of the propeller drag limiting system,
considering the probable pilot corrective
action on the flight controls:

(1) At speeds between Vme and Vo, the
loads resulting from power fallure because
of fuel flow interruption are considered to
be iimit loads.

(2) At speeds between Vme and Ve, the
loads resulting from the disconnection of the
engine compressor from the turbine or from
loss of the turbine blades are considered to
be ultimate loads.

(3) The time history of the thrust decay
and Arag buildup occurring as a result of the
prescribed englne failures must be substan-
tiated by test or other data applicable to
the particular engine-propeller combination.
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(4) The timing and magnitude of the
probable pilot corrective action must be
oonservatively estimnated, .comsidering the
characteristics of the particular engine-
propelier-sirplane combinatton.

(b) Pilot corrective action mAy be as-
sumed to be inttiated at the time maximum
yawing velocity is reached, but not eariier
than 2 seconds after the engine failure. The
magnitude of the corrective action may be
based on the control forces specified in FAR
23.997 except that lower forces may be as-
sumed where it is shown by analysis or test
that these forces can control the yaw and
roll resulting from the prescribed engine
fajlure conditions. :

*  Ground Loads

27. Dual wheel landing gear units. Each
dual wheel landing gear unit and its sup-
porting structure must be shown to comply
with the following:

(a) Pivoting. The airplane must be as-
sumed to pivot about one side of the main
gear with the brakes on that side locked.
The lmit vertical load factor must be 1.0
and the coeficient .ot friction 0.8. This con-
dition need apply only to the main gear and
its supporting structure.

(b) Unequal tire inflation. A 60~40 per-
cent distribution of the loads established in
accordance with FAR 23.471 through FAR
23.483 must be applied to the dusl wheels.

(¢) Flat tire. (1) Sixty percent of the
loads specified in FAR 23.471 through FAR
23.483 must be applied to either wheel in a
unit.

(2) Sixty percent of the lmlt drag and
side loads and 100 percent of the Umilt ver-
tical load established in accordance with
FARs 23.493 and 23.485 must be applied to
efther wheel in & unit except that the ver-
tical load need not exceed the maximum
vertical load in paragraph (c) (1) of this
section.

Fatigue Evaluation

28, Fatigue evaluation of wing and assa-
ciated structure. Unless {t is shown that the
structure, operating stress levels, materials
and expected use are comparable from a
fatigue standpoint to & similar design which
has had substantial satisfactory service
experience, the strength, detall design, and
the fabrication of those parts of the wing,
wing carrythrough, and attaching structure
whose fallure would be catastrophic must
be evaluated under elther— ’

(a) A fatigue strength investigation in
which the structure is shown by analysis,
tests, or both to be able to withstand the
repeated loads of variable magnitude ex-
pected In service; or

(b) A fail-safe strength investigation in
which it is shown by analysis, tests, or both
that catastrophic failure of the structure
{8 not probable after fatigue, or obvious
partial fajlure, of a principal structural ele-
ment, and that the remaining structure is
able to withstand a static ultimate load
factor of 75 percent of the critical limit load
factor at Vo. These loads must be multiplied
by a factor of 1,18 unless the dynamic effects
of faillure under static load are otherwise
considered. y

Design and Construction ~

29. Flutter. For multiengine turbopropeller
powered airplanes, & dynamic evaluation
must be made and must include—

{a) The significant elastic, inertia, and
aserodynamic forces assoclated with the rota-
tions and displacements of the plane of the
propeller; and .

(b) Engine-propelier-nacelie stiffness and
damping variations appropriate to the par-
ticular configuration. .

Landing Gear

30. Flap operated landing gear warning de-
vice. Airplanes having retractable landing



gear and wing flaps must be equipped with
& warning device that functiona continuously
when the wing flaps are sxtended to a flap
position that activates the warning device to
give adequate warning before landing, using
normsa! landing procedures, if the landing
gear is not fully extended and locked. There
may hot be a manual shut off for this warn-
ing device. The flap position sensing unit
may be installed at any suitable location, The
system for this device may use any part of
the system (including the aural warning de-
vice) provided for other landing gar warn-
ing adevices.

Personnel and Cargo Accommodations

31. Cargo and Dbaggage compariments.
Cargo and baggage compartments must be
designed to meet the requirements of FAR
23.787 (a) and (b), and in addition means
must be provided to protect passengers from
tnjury by the contents of any cargo or hag-
gage compartment when the ultimate for-
ward inertia force is 9g.

32. Doors and ezits. The alrplane must
meet the requirements of FAR 23.783 and
FAR 23.807 (a)(3), (b), and {c), and in
addition:

(a) There must be & means to lock and
safeguard each external door and exit against
opening in flight either inadvertently by per-
gons, or as a result of mechanical failure.
Each external door must be operable from
both the inside and the outside,

(b) There must be means for direct visual
ingpection of the locking mechanism by
crewmembers to determine whether external
doors and exits, for which the initial open-
ing movement 18 outward, are fully locked,
In addition, there must be a visual means to
signal to crewmembers when normally used
external doors are closed and fully locked.

{c) The passenger entrance door must
qualify as a floor level emergency exit. Each
additional required emergency exit except
floor level exists must be located over the
wing or must be provided with acceptable
means to assist the occupants in descending
to the ground. In addition to the passenger
enirance door:

(1) For a total seating capacity of 15 or
less, an emergency exit as defined in FAR
23.11,307(1:) 1s required on each side of the
cabin.

{2) For a totsl seating capacity of 16
through 23, three- emergency exits as de-
fined in 23.807(h) are required with one on
the same side as the door and two on the
side opposite the door.

(d) An evacuation demonstration must be
conducted utilizing the maximmum number of
occupants for which certification 18 desired.
It must ba conducted under stmulated night
conditions utilizing only the emergency
exits on the most critical side of the aircraft.
The participants must be representative of
average airline passengers with no prior
practice or rehearsal for the demonstration.
Evacustion must be completed within 90
seconds.

{e) Each emergency exit must be marked
with the word “Exit'" by a sign which has
white letters 1 inch high on a red background
2 inches high, be self-illuminated or inde-
pendently internally electrically 1lluminated,
and have a minimum luminescence (bright-
ness) of at least 160 microlamberts. The
colors may be reversed if the passenger com-
partment 1llumination 1is essentially the
same.

(1) Access to window type emergency exits
must not be obstructed by seats or seat backs.

{g) The width of the main passenger aisle
at any point between seats must equal or
exceed the values in the following table.

Mlmmum main gasungar
sisle wid

it

Total seating
Less than 25 25 inches and

inches from more from
floor floor
10 through 23.......... 9inches....... 15 fnches.
Miscellaneous

33. Lightning strike protection. Parts that
are electrically insulated from the basic air-
frame must be connected to it through light-
ning arrestors unless a lightning strike on
the tnsulated part—

(a) Is improbable b
other parts; or

(b) Is not hazardous.

84, Ice protection. If certification with ice
protection provisions is desired, compliance
with the following requirements must be
shown:

{(a) The recommended procedures for the
use of the ice protection equipment must be
set forth in the Afrplane Flight Manuasl.

(b) An analysis must be performed to es-
tablish, on the basis of the airplane’s opera-
tional needs, the adequacy of the ice pro-
tection system for the various components of
the airplane. In addition, tests of the ice
protection system must be conducted to
demonstrate that the airplane 18 capable of
operating safely in continuous maximum
and intermittent maximum icing conditions
a8 described in FAR 26, Appendix C.

(c) Compliance with all or portions of this
sectlon may be accomplished by reference,
where applicable because of similarity of the
designs, to analysis and tests performed by
the applicant for a type certificated model.

35. Maintenance information. The appli-
cant must make aveilable to the owner at
the time of delivery-of the airplane the in-
formation he considers essential for the
proper maintenance of the airplane, That
informstion must include the following:

(&) Description of systems, including elec-
trical, hydraulic, and fuel controls.

{b) Lubrication instructions setting forth
the frequency and the lubricants and fiulds
which are to be used in the various systems.

(c) Pressures and electrical loads appli-
cable to the various systems.

(d) Tolerances and adjustments neces-
sary for proper functioning.

(e) Methods of leveling,
towing.

(f) Methods of balancing controtl surfaces.

(g) Identification of primary and second-
ary structures.

(h) Frequency and extent of inspections
necessary to the proper operation of the
alrplane.

(1) Special repair methods applicable to
the airplane.

(}) Special Inspection techniques, auch as

X-ray, ultrasonic, and magnetic particle
inspection.

(k) List of special tools.

Propulsion
General

38. Vibration characteristics. For turbo-
propeller powered airplanes, the engine in-
stallation must not result in vibration char«
acteristics of the engine exceeding those
established during the type certification of
the engine. .

37. In-Flight restarting of engine, It the
engine on turbopropeller powered airplanes
cannot be restarted at the maximum cruise
altitude, a determination must be made of
the altitude below which researts can be
consistently accomplished. Restart informa-

of shielding by

raising, and
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tion must be provided in the Alrplane Flight
Manual.

38. Engines.~—(a) For turbopropeller pow-
ered airplanes. The engine instailation must
comply with the following requirements:

(1) Engine f{solation. The powerplants
must be arranged and isolated from each
other to allow operation, in at least one con-
figuration, so that the faflure or malfunc-
tion of any engine, or of any system that can
affect the engine, will not—

(1) Prevent the continued safe operation
of the remaining engines; or

(1) Require immediate action by- any
crewmember for continued safe operation.

(2) Control of engine rotation. There must
be a means to individually stop and restart
the rotation of any engine in flight except
that engine rotation need not he stopped if
continued rotation could not jeopardize the
safety of the alrplane. Each component of
the stopping and restarting system on the
engine side of the firewall, and that might
be exposed to fire, must be at least fire
resistant. If hydraulic propeller feathering
systems are used for this purpose, the
feathering lines must be at least fire re-
slstant under the operating conditions that
may he expected to exist.during feathering.

(8) Engine speed and gas temperature
control devices. The powerplant systems as-
sociated with engine control devices, systems,
and instrumentation must provide reasonable
assurance that those engine operating limi-
tations that adversely affect turbine rotor
structural integrity will not be exceeded in
service.

(b) For reciprocating-engine powered air-
planes. To provide engine isolation, the pow-
erplants must be arranged and isolated {from
each other to allow operation, in at least one
configuration, so that the failure or mal-
tunction of any engine, or of any system that
can affect that engine, will not—

(1) Prevent the continued safe operation
of the remaining engines; or

(2) Require immediate action by any crew-
member for continued safe operation.

89. Turbopropeller reversing systems. (a)
‘Turbopropeller reversing systems intended
for ground operation must be designed so
that no single failure or malfunction of the
system will result in unwanted reverse thrust
under any expected operating condition,

.Failure of structural elements need not be

considered if the probability ol’ this kind of
rs.uure is extremely remote.

- (b) Turbopropeller reversing systems in-
tended for in-flight use must he designed so
that no unsafe condition will result during
normal operation of the system, or from any
failure (or reasonably likely combination of
fallures) of the reversing system, under any
anticipated condition of operation of the
sirplane. Fallure 0f structural elements need
not be considered if the probability of this
kind of failure is extremely remote.

(c) Compliance with this section may be
shown by fallure analysts, testing, or both
for propeller systems that allow propeller
bisdes to move from the Right low-pitch
position to a position that is substantially
less than that at the normal flight low-pitch
stop position. The analysis may include or
be supported by the analysis made to show
compliance with the type certification of the
propeller and assoclated installation compo-
nents. Credit will be given for pertinent
analysis and testing completed by the engine
and propeller manufacturers.

40. Turbopropeller drag-limiting systems.
Turbopropeller drag-limiting systems must
be designed so that no single failure or mal-
function of any of the systems during nor-
mal or emergericy operation results in pro-
peller drag in excess of that for which the



sirplane was designed. Failure of structural
elements of the drag-limiting systems need
not he considered if the probability of this
kind of fajlure is extremely remote.

41. Turbine engine powerplant operating
characteristics. For turbopropeller powsred
airplanes, the turbine engine powerplant
operating characteristics must be inveati-
gated in fiight to determine that no adverse
characteristics (such as stall, surge, or flame=
out) are present to a hazardous degres, dur-
ing normal and emergency operation within
the range of operating limitations of the alr~
plane and of the e

432, Fuel flow. (a)
ered airplanes—

(1) The fuel system must provide for con-
tinuous supply of fuel to the engines for
normal operation without interruption due
to depletion of fuel in any tank other than
the main tank; and

(2) ‘The fuel flow rate for turbopropeller
engine fuel pump systems must not be less
than 125 percent of the fuel flow required
to develop the standard sea level atmospheric
conditlons takeoff power selected and in-
cluded as an operating limitation in the
Atrplane Fiight Manual.

(b) For reciprocating engine powered air-
planes, it 18 acceptable for the fuel flow rate
for each pump system (main and reserve
supply) to be 126 percent of the takeoff fusl
consumption of the engine.

Fuel System Components

43, Fuel pumps. For turbopropeller pow-
ered airplanes, a reltable and independent
power source must be provided for each
pump used with turbine engines which do
not have provistons for mechanically driving
the main pumps. It must be demonstrated
that the pump installations provide a rella~
biitty and durability equivalent to that pro~
vided by FAR 23.991(a).

44. Fuel strainer or filter. For turbopropel-
ler powered alrplanes, the following apply:

(a) There must be a fuel strainer or fil-
ter between the tank outlet and the fuel me-
tering device of the engine. In addition, the
fuel strainer or filter must be—

(1) Between the tank outlet and the en-
gine-driven posltive displacement pump in-
let, if there is an engine-driven positive dis-
placement pump;

(2) Accessible for drainage and cleaning
and, for the stralner screen, easily remov-
able; and

(8) Mounted so that its weight 15 not sup-
ported by the connecting lines or by the in-
let or outlet connections of the strainer or
filter itself.

(b) Unless there are means in the fuel
. system to prevent the accumulation of ice on
the filter, there must be means to automati-
cally matntain the fuel flow if ice-clogging of
the filter occurs; and

{c) The fuel strainer or fllter must be of
adequate capacity (with respect te operating
limitations established to insure proper
service) and of appropriate mesh to insure
proper engine operation, with the fuel con-
taminated to a degree (with respect to par-
ticle size and density) that can be reason-
ably expected in service. The degree of fuel
filtering may not be less than that established
for the engine type certification.

45. Lightning strike protection. Protection
must be provided against the ignition of
flammable vapors in the fuel vent system
due to lightning strikes.

Cooling

48. Cooling test procedures for turbopro-
peller powered airplanes. (a) Turbopropeller
powered airplanes must be shown to comply
with the requirements ot FAR 23.1041 during
takeoff, cimb, en route, and landing stages
of fiight that correspond to the applicable
perfor reguir: ts, The cooling tests
must be coxaductaed with the airplane in the

For‘ turbopropeller pow-

configuration, and operating under the con-
ditions that are critical relative to cooling
during each stage of flight. FPor the cooling
tests & temperature 18 “stabjlized” when its
rate of change is less than 2° F. per minute.

(b) Temperatures must be stabilized un-
der the conditions from which entry 1s made
into each stage of flight belng investigated
unless the entry condition is not one during
which component and engine fluld tempera-
tures would stabilize, in which case, opera-
tion through the full entry condition must
be conducted before entry into the stage of
flight being investigated in order to allow
temperatures to reach their natural levels at
the time of entry. The takeoff cooling test
must be preceded by & period during which
the powerplant component and engine fluld
temperatures are stabilized with the engines
at ground idle.

(c) Cooling tests for each stage of flight
must be continued until—

(1) The component and engine fluld tem-
peratures stabilize;

{2) The stage of flight is completed; or

(3) An operating limitation is reached.

Induction System

47. Air induction. Por turbopropeller pow-
ered airplanes—

(a) There must be means to prevent haz-
ardous quantittes of fuel leakage or over-
flow from drains, vents, or other components
of ble fiuid from entering the
engine intake systems; and

(b) The air inlet ducts must be located
or protected £o0 as to minimize the ingestion
of forelgn matter during takeoff, landing,
and taxiing. B

48, Induction system icing protection. For
turbopropeller powered airplanes, each tur-
bine engine must be able ta operate through-
out its flight power range without adverse
effect on engine operation or serious loss of
power or thrust, under the icing conditions
specified in Appendix C of FAR 25. In ad-
dition, there must be means to indicate to
appropriate flight crewmembers the function-

ing of the powerplant ice protection system.’

49, Turbine engine bleed air systems. Tur-
bine engine bleed air systems of turbopro-
peller powered airplanes must be Investigated
to determine—

(a) That no hazard to the airplane will re~
sult if a duct rupture occurs. This condition
must consider that a fallure of the duct can
occur anywhere between the engine port and
the airplane bleed service; and

(b) That, if the bleed alr system is used
for direct cabin pressurization, it is not pos-
sible for hazardous contamination of the
cabin air system to occur in event of lubri-
cation system failure.

Ezhaust System

50. Ezhaust system drains. Turbopropeiler
engine exhaust systems having low spots or
pockets must incorporate drains at such lo-
cations. These drains must discharge clear
of the airplane in normal and ground atti-
tudes to prevent the accumulation of fuel
after the failure of an aitempted engine
start.

Powerplant Controls and Accessories

51. Engine eontrols. I throttles or power
levers for turbopropeller powered airplanes
are such that any position of these controls
will reduce the fuel flow to the engine(s)
below that necessary for satisfactory and
safe idle operation of the engine while the
airplane is in flight, a means must be pro-
vided to prevent inadvertent movement of
the control into this position. The means
provided must incorporate a positive lock
or stop at this idle position and must re-
quire a separate and distinet operation by
the crew to displace the control from the
normal engine operating range,
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53. Reverse thrust controls. For turbo-
propeller powered airplanes, the propeller re-
verse thrust controls must have a means
4o prevent their inadvertent operation. The
means must hive a positive lock or stop
at the idle positton and must require a
separate and distinct operation by the crew
to displace the control from the flight regime.

63. Emgine ignition systems. Each turbo-
propeller airplane ignition system must be
considered an essential electrical load.

54, Powerplant accessories. The powerplant
acoessories must meet the requirements of
FAR 23.1163, and if the continued rotation
of any accessory remotely driven by the en-
gine is hazardous when malfunctioning oc-
curs, there must be means to prevent rota-
tton without interfering with the continued
operation of the engine,

Powerplant Fire Protection

55. Fire detector system, For turbopro-
peller powered airplanes, the following
apply:

(a) There must be a means that insures
prompt detection of fire in the engine com-~
partment. An overtemperature switch {n each
engine cooling air exit is an acceptable
method of meeting this requirement.

(b) Each fire detector must be constructed
and installed to withstand the vibration,
inertla, and other loads to which it may be
subjected In operation.

(¢) No fire detector may be affected by
any oil, water, other flulds, or fumes that
might be present.

(d) There must be means to allow the
fiight crew to check, in flight, the function.
ing of each fire detector electric circult,

(e) Wiring and other components of each
fire detector system in a fire zone must be at
least fire resistant.

56, Fire protection, cowling and nacelle
skin, For reciprocating engine powered air-
planes, the engine cowling must be designed
and constructed so that no fire originating
in the engine compartment can enter, elther
through openings or by burn through, any
other reglon where it would create additional
hazards. '

87. Flammable fluid fire protection. If
flammable fulds or vapors might be liberated
by the leakage of fluid systems in areas other
than engine compartments, there must be
means to—

(a) Prevent the ignition of those fluids or
vapors by any other equipment; or

(b) Control any fire resulting from that
ignition. '

Equipment

58. Powerplant instruments. {(a) The fol-
lowing are required for turbopropeller air-
planes:

(1) The instruments required by FAR
28.1805(a) (1) through (4), (b) (2) and

4

).

(2) A gas temperature indicator for each
engine.

(3) Free air temperature indicator.

(4) A fuel Flowmeter indicator for each
engine.

(6) Ofl pressure warning means for each
engine.

(6) A torque indicator or adequate means
for indicating power output for each engine.

(7) Fire warning indicator for each engine.

(8) A means to indicate when the propelier
blade angle is below the low-pitch position
corresponding to idle operation in flight.

(9) A means to indicate the functioning
of the ice protection system for each engine.

(b) For turbopropeller powered airplanes,
the turbopropeller blade position indicator
must begin indlcating when the blade has
moved below the flight low-pitch position.

(¢} The {following iunstruments are re-
quired for reciprocating-engine powered air-
Planes:



(1) The instruments required by FAR
28.1308.

(2) A cylinder head temperature indioator
for each engine.

(3) A manifold pressure indicator for each
engine,

Syst and Equip ts
General

59. FPunction and Installation, The systems
and equipment of the airplane must meet
the requirements of FAR 23.1801, and the
following:

(a) Each item of additional installed
equipment must—

(1) Be of a kind and design appropriate
10 ita intended function;

(2) Be labeled as to ita ideniification,
function, or operating limitations, or any
applicable combination of these factors,
uniess misuse or inaivertent actuation can-
not create s hazard;

(8) Be installed sccording to limitations
specified for that equipment; and

(4) Function propsrly when instatled.

{b) Systems and installations must be de-
signed to safeguard agsinst hazards to the
aircraft in the event of their malfunction
or failure.

{c) Where an installation, the functioning
of which is necessary in showing compliance
with the applicable requirementa, requires
a power supply, such installation must be
oconsidered an essential load on the power
supply, and the power sources and the dis-
tribution system must be capabis of supply~
ing the following power loads in probable
operation combinations and for probable
durations:

(1) All essential loads after failure of any
prime mover, power converter, or energy
storage device.

{2) All essential loads after fallure of any
one engine of two-engine airplanes.

{3) In determining the probable operat-
ing combinations and durations of essential
loads for the power fallure conditions de-
scribed in subparagraphs (1) and (3) of this

_paragraph, it u‘permlul_ble to sssume that

d in

toring procedure which is con-
sistent with safety in the types of operattons
authorived.

80, Veniilaiion. The ventilation system of
the alrplane must meet the requirements of
FAR 28.831, and in addition, for pressurized
alrerafy the ventilating alr in flight crew
and p ng P ts must be free
of harmful or hazardous concentrations of
gases and vapors in normal operation and
in the event of reasonably probable fallures
or maltunctioning of the ventilating, heat«
ing, premsurisation, or other systems, and
equipment. If accumulation of hazardous
gquantities of amoke in the ocockpit area is
ressonably probable, snoke evacuation must
be readily accompiished.

Electrical Systems and Equipment

81. General. The electrical systems and
equipment of the afrplane must mest the
requirements of FAR 33.1351, and the
following:

{(n) Electrical system capacity. The re-
quired generating capacity, and npumber and
kinds of power sources must—

(1) Be determined by an electrical load
analysis; and

(2) Meet the requirements of FAR
23.1801.
(h) Generating syst The ting

system includes selectrical power sources,
main power busses, transmission cables, and
associated control, regulation and protective
devices. It must be designed so that—

(1) The system voltage and frequency (as
applicable) at the terminals of all essential
load equipment can be maintained. within
the Ilimits for which #he equipment is
designed, during any probable operating
conditions;

{2) System transients due to switching,
fault clearing, or other causes do not make

tial loads i tive, and do not cause
a smoke or fire hasard;

(8) There are means, accessible in flight
to appropriste crewmembers, for the indi-
vidual and collective diaconnection of the
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elo:‘:crlcsl power sources from the system;
[ 3.1

(4) There are means to indicats to appro-
priate crewmembers the generating syatem
quantitios essential for the safe operation
0of the aystem, including thd voltage and
current supplied by each generator.

62. Electrical equipment and {nstallation.
Rlectrical ‘equipment, controls, and wiring
must be installed so that operation of any
one unit or system of unite will not aad-
versely affect the simultaneous operation of
any other electrical unit or system essential
10 the safe operation.

83, Distribution system. (a) For the pur-
pose of complying with this sectton, the
distribution system includes the distribution
busses, their associated feeders, and each
control and protective .device.

(b) Each system must be designed go that

. exsential load circuits can be suppited in the

event of reasonably probahle faults or open
circuits, including faults in heavy current
carrying cables. -

(¢} If two independent sources of electri-
cal power for particular equipment or sys-
tems are required by this regulation, their
electrical energy supply must be ensured by
means such as duplicate electrical equip-
ment, throwover sawitching, or multichannel
or loop circults separately routed. .

84, Circuit protective devices. The circuit
protective devices for the electrical circuits
of the airplane must meet the requirements
of FAR 23.1387, and in addition circults for
loads which are essential to safe operation
must have individual and exclusive circuit
protection.

(Bec. 313(a), 601, and 603, Federal Aviation
Act of 1058, 49 U.S.C. 1364(a), 1431, and
1423; sec. 6(c), Department of Transporta-
tlon Act, 49 U.8.C. 1655(c) )

Issued in Washington, D.C., on
June 12, 1970.

J. H. SHAFFER,
Administrator.



