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revised pages for FARPart 135

Part 23, or predecessor regulations, and craft certificated in accordance with

Title 1'4 A[RONAUTJCS AND special conditions issued by the Admin- either the special conditions (upon which
istrator or SPAR No. 23. SPAR No. 23 is based) or SFAR No, 23

SPACE Interested persons have been afforded is without blemish, that aircraft acci-an opportunity to participate in the dents that have occurred involve air-
Chapter ImFedaral Aviation Adminis- rule making through submission of writ- craft certificated prior to 1956, and that
t_tione Department of Transportation ten comments. Due consideration ha_ the accident record of the commuter air-been given to all relevant matter lines using aircraft certificated under

[Docket No. 9323; Amdt. 135-18] presented. Part 23 of the Federal Aviation Regula-
The Aerospace Industries Association tlons and Part 3 of the Civil Air Regula-

PART 13SmAIR TAXI OPERATORS of America, Inc., (AIA) and the National. tions is equivalent to that of certificated
AND COMMERCIAL OPERATORS OF Air Transportation Conference (NATC) " air carriers. "
SMALL AIRCRAFT requested in response to Notice 68-37, We have determined that there is not

Additional Airworthiness Standards that the PAA defer action on Notice 68- sufficient Justification for withdrawing
37 and convene a meeting with air taxi Notice 68-37 or for holding the meeting

for Airplanes With 10 or More Pas- operators, manufacturers, the Civil Aero- as requested by the AIA and the NATC.
senger Seats nautics Board, and the Nat|onal 'I_ans- Interested persons have been given the
The purpose of this amendment to portation Safety Board to establish a opportunity to submit data to support

Part 135 of the Federal Aviation Regtt- regulatory program, both from air- their positions. To this end the expira-
lations is to require that, after May 31, worthiness and operating petnts of view, tton date of Notice 68-37 was extended 30
1972, reciprocating-engine and turbo- that would enhance commuter type air- days in response to the AIA and the
propeller powered small airplanes having line service. The NATC stated the ob- NATC requests to enable them to sub-
10 or more passenger seats meet certain Jective of such a meeting would be to mit technical data showing the effect of
additional airworthiness standards, and determine the feasibility for a compre- the proposed regulation on specific air-

hensive study of the typ_s of aircraft plane designs. Such data were not sub-
to require operation of those airplanes needed to assure the orderly growth and mitted. The PAA believes [hat the meet-in compliance with specified perform-
ance operating limitations, development of air carriers operating /rig requested by the AIA and the NATCunder Part 298 of the Economic Regula- would lead to no constructive results and

This amendment is based on a notice tlons of the Civil Aeronautics Board. Would only serve to delay action on
of proposed rule malting (Notice 68-370 The AIA and the NATC contend that needed regulations. Therefore, the FAA
published in the PEDEEALREGISTERon because of the variabilities involved in is proceeding with this amendment for
January 7, 1969 (34 F.R. 210). Except the commuter air carrier and air taxi/ the reasons set forth in Notice 68-37 and
for minor editorial changes and as spa- charter industry, from an economic point further amplified herein.
cifically discussed below, this amendment of view, -the FAA alone cannot determine We do not agree'with the view that no
and the reasons therefor are the same how much safety the public can afford, further regulatory action beyond SPAR
as those proposed in Notice 68-37. These commentators state that t]_e level No. 23 is needed, especially when the

This amendment is part of a three- of safety provided by the PAA through projected growth of operations with the
step regulatory program, which is dis- SPAR No. 23 is, in fact, an adequate new class of airplanes capable of carry-
cussed in Notice 68-37, that is intended level of safety that meets the complete ing 10 or more passengers is considered.
to upgrade the level of airworthiness for intent of the Federal Aviation Act of We believe that service experience does
airplanes in Part 135 operations. The 1958; that is, to encourage and foster the not support the views of the AIA and the
first step in this program was the lssu- development of civil aeronautics and air NATC. As we indicated in Notice 68-37,
ance of Special Federal Aviation Regu_ commerce in the United States and we believe that since the operations with
lation No. 23 (SPAR No. 23), which abroad and to consider the duty resting airplanes affected by the increased air-
established additional airworthiness upon air carriers to perform their serv- worthiness requirements is a relatively
standards for small airplanes that are ice with the highest possible degree of small part of operations under Part 135,
capable of carrying more than l0 occu- safety in the public interest. The AIA a satisfactory history of operations with
pants and that are intended to be used contends that a viable commuter service these airplanes does not necessarily sup-
in operations under Part 135. cannot in fact be established, or where port the contention that the level of air-

This amendment implements the _ec- established cannot continue to operate, worthiness is now adequate. Service ex-
end step of the program. This amend- in a manner that will serve the public perience with airplanes certificated un-

merit requires that after May 31, 1972, if these regulations arc adopted as pro_ der SFAR No. 23 represents even a
reciprocating-engine and turbopropeller posed. The AIA contends that because of smaller sample, and such a limited serv-
powered small airplanes that' have 10 the 0.6 factor in, the computation of ice experience should not be used to sup-
or more passenger seats must be tYPe landing distance, a 5,0OO-foot runway port the conclusion that SFAR No. 23
certificated in ac_rdance with specified would be required for aircraft that now is adequate for future air taxi operations.
airworthiness standards in addition to safely operate from a 3,000-foot runway In developing the additional perform-
the applicabie -all"Worthiness standards and that communities that cannot afford ance requirements in Appendix A, the
in Part 23 or predecessor regulations, airport improvements would no longer FAA has drawn upon the experience
After May 31, 1972, no person may op- receive commuter airline service. The gained in the development of the alr-
erate such an airplane under Part 135 AIA further contends that the basic cost worthiness standards for transport cate-
unless it is type certificated in the trans- of the aircraft to the operator would be gory airplanes and in the many years
port category or in accordance with the increased by the additional equipment of operation of such airplanes. We be-
applicable regulations of Part 23 or pred- and testing required for aircraft certl- lieve that as sufficient exposure is accu-
ecessor regulations and the additional flcation and this cost, in addition to in- mulated with the affected airplanes, the
airworthiness standards in new Appen- creased operating costs, would have a need for a higher performance level for
dix A, which is adopted by this amend- serious dampening effect on expansion takeoff and landing will be demonstrated
merit. However, such an airplane may of service into comniunities now being as itwasfor transport category airplanes.
be operated under Part 135 after May 31, served. The AIA also states that the ac- Present technology does not Justify re-
1972, if it has been type certificated be- cident history of the commuter airlines alarming this need by actual operating
fore July 1, 1970, in accordance with clearly shows that the record of the air- experience. In developing the rules in

(As published in the Federal Register _._ F.R. I0098_ on June 19, 1970)
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Notlce 68--37, we also considered the op- However, we do not consider it pracU- ing configuration for 10 or more passen-
erating experience with presently cer- cable to tmpese standards comparable to gers without meeting the additional alr-
tificated air taxi airplanes. A review of thoee applicable to transport category worthiness standards if the passenger
the accidents with small multien_ne airplanes at this time upon all air taxi seating configuration is reduced to nine
air taxi airplanes reveals that there were airplanes. The air taxi industry has seats or less, excluding any pilot seat.
13 accidents in the 5-year period from grown into a major industry under Parts Section 5(c) : Accelerate-stop distance.
the beginning of 1964 through the end 23 and 136 and predecessor regulations, One comment questioned the need for
of 1968 in which engine failttre occurred The level of airworthiness prescribed by determination of accelerate-stop dis-
in flight during takeoff. There were 6 those regulations has changed little over tances for small airplanes on the basis
injuries and 32 fatalities in those 13 ac- the last 20 years. Approximately 75 per- of the history of transport category air-
cidents. During that period, there were cent of the 14,000 airplanes used in planes which has shown a reduced en-
no accidents in transport category air- operations under Part 135 in 1966 were gine failure rate for turbine engines. We
planes in air carrier operations in which single-engine airplanes. We believe that consider the need for the accelerate-stop
engine failure occurred in flight during the only practicable way to increase the distance to be Justified. Takeoffs are
takeoff. We believe that the safety roc- level of airworthiness of air taxi air- aborted as often for reasons other than
ord of the transport category airplanes planes to a level comparable to that of engine failure as they are for engine
is due, to a large extent, to airplane per- transport category airplanes is by an failure. Transport category airplane ex-
formance requirementS that provide evolutionary process as provided by the perienee in air carrier operations has
stay-up ability when an engine fails. FAA's three-step program, The NTSB verified the need for the accelerate-stop
Therefore, we believe that there is ade- has indicated its support for the FAA's distance.
quate Justification for upgrading takeoff three-step program. One comment pointed out that the
performance as proposed in the notice. The ALPA objected to the application accelerate-stop distance as determined

A review of landing accidents and of the additional airworthiness stand- under Appendix A would be greater than
incidents reveals that there have been ards based on airplane capacity and under Part 25 of the Federal Aviation
enough long, short, and hard landings expressed the view that such a basis for Regulations. As indicated by the com-
to Justify upgrading landing perform- application of the standards would be mentator, the accelerate-stop distance
ance requirements. The FAA is aware difficult to justify to air taxi passengers, for a twin turbopropeller powered air-
that the use of a 0.6 factor in establish- The FAA is using seating capacity plane determined under Appendix A may
ing the landing field length operating because it is considered an appropriate be as much as 10 percent greater than
limitation will have a significant eco- means of identifying a class of airplanes the accelerate-stop distance determined
nomic impact. As pointed out by the AIA, on which it is considered necessary to under Part 25 for such an airplane. The
this would require a runway length of impose additional airworthiness stand- increased accelerate-stop distance re-
5,000 feet for an airplane that has a ards in upgrading the airworthiness of .suits from a VI speed that is higher than
flight test landing distance of 3,000 feet. air taxi airplanes. V_ determined under Part 25. The higher
We believe the need for this runway A_plicabilit_/. Section 135.144 is a new V1 speed compensates for the fact that
length margin is verified by experience section in Part 135 which states the" ap- Appendix A does not require the deter-
with transport category airplanes and pltcabflity of these additional airwortht- mination of the one-engine-inoperative
by the relatively large number of acci- hess standards. As adopted, § 135.144 is takeoff distance that is required under
dents in air taxi operations during land- changed _rom the notice. Under the pro- Part 25.
ings. We believe that curtailment of posal all reciprocating-engine or turbo- One comment contended that the fre-
operations at airports where adequate propeller powered small airplanes of a quency of takeoffs from runways where
runways do not exist is Justified. Corn- type which were type certificated as ca- the accelerate-stop distance is critical
munities desiring air taxi service must Pable of carrying more than 10 occupants should be taken into consideration in
provide adequate runways, be served b.v would have had to comply with the addi- establishing the accelerate-stop distance
smaller and slower airplanes, or await tional airworthiness standards. The The comment was also made that the
the development of aircraft with appro- effect of the proposal would have been accelerate-stop distance should be differ-
prlate charactertistics to serve limited to make the additional airworthiness re- ent for scheduled operations and non-
facilities. There are airplanes currently quirements applicable to every airplane scheduled operations. The FAA believes
available that have landing field lengths covered by a type certificate when the that neither of the criteria suggested by
less than 3,500 feet. We do not agree maximum number of occupants approved these comments can be justifiably r_-
with the AIA's contention that an air- for any airplane covered by that type cer- lated to the determination or applica-
plane can land safely day-in and day- tificate was more than 10. Many type tion of the accelerate-stop distance.
out on a runway that provides no margin certificates cover several models, all of Section 5(e) : One-en¢iTze-inoperative
over the landing distance determined in the same basic design, but having differ- takeoM. One comment expressed the view
the performance flight tests, since the ent maximum seating capacities. Under that section 5(e) should allow one-
flight test distance does not account for the proposal, if any model covered by a engine-inoperative takeoff capability to
variations in runway surface condition_ type certificate were approved for more be demonstrated in such a manner that
and other operational variations. The than 10 occupants, all other models coy- the airplane maintains flight after en-
landing field length operating limita- ered by that type certificate would have gine failure by using ground effect. It
tlon in Appendix A is therefore adopted been required to comply with the addi- was contended that the proposed re-
as proposed for destination airports, tional airworthiness requirements when quirement would penalize certain air-

Furthermore, the FAA does not agree used in Part 135 operations, regardless plane designs that make better use of
with the contention that the air taxi of the number of passenger seats, ground effect by their aspect ratio, wing
industry cannot afford to operate any In the light of the comments received loading, or wing location.
airplane certificated in accordance with and upon further consideration, the FAA We believe that an airplane that can-
Appendix A. We believe that the tech- has concluded that the applicability por- not climb out of ground effect until it
nology and hardware now available will tion of the proposal was not practicable has accelerated to a speed at which it
allow attainment of the level of perform- and should be modified in the rule can be configured for cruise is an air-
ance provided by Appendix A at reason- adopted. Accordingly, as adopted, the ad- plane with marginal performance. The
able cost and will allow profitable dittonal airworthiness standards required cost for the additional power needed to
operation by air taxi operators, by § 135.144 apply to reciprocating-en- climb within a reasonable time to a

The Air Line Pilots Association gine or turbopropeller powered small air- safe altitude is justifiable in the interest
tALPA) expressed the view that Notice planes, as proposed, but only to airplanes of the resulting gain in _afety, and the
68-37 did not go far enough and that that have a passenger seating conflgura- FAA believes the resulting gain in safety
a considerably higher level of airworthi- tion, excluding any pilot seat, of 10 seats is substantial.
hess should be prescribed for all air taxi or more. Therefore, under the regulations Section 5(D : One-engine-inoperative
airplanes. The application of one level as amended herein an ATCO certificate takeo_ )_i¢kt park data. Section 5(f)
of airworthiness to all air carriers is a holder may continue to operate an air- requires the determination of one-
worthy long-range regulatory objective, plane that is type certificated with a seat- engine-inoperative takeoff flight path

m
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data. One commentator expressed a be- smaller airports, which are frequently Although a reduction in the evacua-
ltef that this is a high performance re- used in operations under Part 135, may tion time of 90 seconds in section 32(d)
qulrement which would not materially be more important than it is at larger would be outside the scope .of the notice,
improve the-level of safety for operations airports, which usually have an lnstru- consideration will be given to Comments

' under Part 135 and would make small merit landing system with a cles_ed ap- recommending such a reduction in a
airplanes uneconomical. Section 5(f) proach. The factor of 0.6 is based on future rule-making action.
does not limit the weight of the airplane touchdown dispersion and other vari- Several commentators objected to the
and is not an operating limitation. Sec- ables including runway condition. A1- requirement for a minimum aisle width
lion 5(f) provides data which is required, though the maneuverability of small air- and suggested that other aisle conflgura-
by section 20 of the Appendix, to be planes may enable more precise touch- lions could provide equivalent access to
contained in the airplane flight manual downs than can be made in transport the exits. However, suggested configura-
as performance information for use by category airplanes, it is doubtful that lions fail to provide for the obstruction
the pilot and is not an operating the ratios of touchdown dispersion to that could be caused by a disabled pas-
limitation, landing field length differs significantly senger in a seat that must be folded to

Section 6(b) (2) : Takeo1_ climb: land- for large and small airplanes, provide egress for some passengers. A
trig gear retracted. One commentator as- Two commentators reque._ted that the seating configuration without the spool-
sorted that t_ie proposed two percent requirement for determination of land- fled minimum aisle width which in fact
climb gradientis three times the gradient ing field length not be spplied to air- provides an equivalent level of safety
required by special conditions on small planes that have a speed of less than could be approved under § 21.21(b) of
turbine-engine-powered aircraft which 100 knots at the 50-foot height. In view Part 21, which allows type certification
have a good safety record, and this re- of the fact that the steady approach if provisions with which an aircraft does
qulrement will make small airplanes airspeed in section 7(b) is 1.3V_, rather not comply are compensated for by fac-
uneconomical for Part 135 operations, A than the 1.SVs airspeed required in tors that provide an equivalent level
gradient of two percent is equal to a § 23.75(a)(1) and the fact that the el- of safety.
rate of climb of 200 feet per minute at recta of gusts are greater at'lower air- Miscellaneous corrections. SFARNo. 23
100 knots. This rate of climb is needed speed, the FAA believes the landing was amended effective December 24, 1969
to insure that the airplane is capable distance requirements should not be (Amendment No. SFAR 23-1; published
of attaining a safe altitude within a eliminated for airplanes that have an in the FEDEaA_RZGZSTEaon Dee. 24, 1969
reasonable time after failure of one en- approach speed of less than 100 knots. (34 F.R. 20176} ) to clarify certain pro-
gine during takeoff, and to provide some Section 8: Trim. The symbol V_o/V_o, visions of the regulation, to remove an
margin for. gusts and other adverse fac° which appeared in § 8 (a) and (b) of the unnecessary restriction, and to make
tots. It is our view that the cost of the notice, should be. V_o/M_o. The symbol minor editorial corrections. The changes
additional horsepower needed to meet is changed where it appears in § 6. made to SFAR No. 23 also apply to Ap-
the requirement will not prohibit eco- Section 25: Turbine-engine-gyroscopic pendixA:
nomtcal use of airplanes to which Ap. loads. Under section 25 the engine mount (1) The reference to paragraph (f) in
pendix A applies.

Section 7(b): Landing field length, and structure may be designed for the section 4(d) is changed to referenceloads that result under either paragraph paragraph (e)o
The FAA agrees with c comment that the (a) or (b). One comment stated that (2) Appropriate changes are made in
proposed factor of 0.6 for both intended there is no justification for allowing (b) paragraph (b) of section 5 to make itdestination and alternate destinati_n

to be used instead of (a) without limita- clear that the V_ speed is not an airborne
landing field length is too restrictive in tion. Paragraph (b) contains yaw, pitch, speed and the speed in 5(b) (1) (iv) is not
view of the fact that § 127.187 of Part load, and thrust factors that have been the "rotation speed" used in ol_erating
121 allows a factor of 0.7 for alternate developed by experience in the issuance the airplane.
airports. Therefore, section 7(b) is of special conditions for type certiflca- (3) There is a slight inconsistency be-
changed from the proposal to require a rich. The FAA believes the use of (b) as tween the provisions of paragraphs (b)
factor of 0.6 for the destination airport an alternative to (a) is justified without and (c) of section 5. Paragraph (b) de-
and 0.7 for an alternate airport, limitation. The commentator also stated fines V_ as the decision speed, which, inThe requirement for a gradient of de-
scent not greater than 3° was questioned that the load factor under paragraph the case of engine failure, would occur
by commentators who contended that (b) should be not less than 3.2, the de- subsequent to the failure. But the ac-
the slope for approach should be a rune- sign maneuvering load factor. The FAA celerate-stop distance in paragraph (c),
tion of the speed. The 3 ° glide slope is believes the combination of the design as proposed in the notice, is based on the

maneuvering load factor with the yaw assumption that th_ critical engine f_ils
used as a standard for determining the and pitch velocities specified in (b) at V,. Since paragraph (b) contains the
landing distance and is based on the would be unlikely to occur in flight, correct definition of V, speed, paragraphfact that 3" is the general value for the
glide slope upon which most airplanes Section 28: Fatigue evaluation. One (c) is changed to make it consistent with
make their instrument approaches. We comment suggested that the fatigue eval- p_ragraph (b).
recognize that certain airplanes are be- uation requirements should apply to all (4) Paragraph (a) of section 6 is
ing designed to operate with a steeper major structures including the tail plane, changed to allow the landing climb to be
glide slope capability and the novel fin, and rudder. The suggested expansion demonstrated at a speed not greater th_n
characteristics of such airplanes will be of the applicability of § 26 in this amend- the approach to the 50-foot height speed,
handled under § 21.16 of Part 21 by is- merit would be beyond the scope of the and to specify a lower limit on the speed,
suing special conditions, notice. However, the FAA intends to ex- which is necessary to prevent the climb

Commentators claimed that there is pand the fatigue evaluation requirements from being conducted at a speed less th,-n
to cover other flight structures in future the engine out minimum control speed

no need for the 50-foot height and the rule making, or the stalling speed.factor of 0.6, both of which provide
margins for operational variations. They Section 32: Doors and exits. One corn- (5) The word "aircraft" is changed t_

merit questioned the need for an emer- "airplane" in paragraphs (h) and (i) ofpointed out that the margins for oper-
ational variations are unnecessary be- gency exit on the same side of the air- section 35.
cause of the maneuverability at low plane as the passenger entrance door. (6) Section 12 sta_es that required
approach speeds and low inertia of small The need for this exit is based on the flight instruments must be grouped on
airplanes, and because of the position of fact that the use of the passenger en- the instrument panel _nd centered as
the pilot near the ground during flare- trance as an emergency exit is restricted nearly as practicable about the verticgl
out should lead to more precise touch- by the minimum aisle width speciflca- plane of the pilot's forward vision. Sec-
downs than is possible in large aircraft, tions, the limited access to the door, the tion 12 is changed to make it clear that
The 50-foot height is based, in part, on possibility of damage to the door, and the flight instruments must be centered
obstacle clearance and this provision for the possibility that the door could not as nearly as practicable about the ver-
obstacle clearance on approaches at the be opened in a water landing, tical plane of each pilot's forward vision,
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sh_ce tw_ pi2o_s are Fe_ f_ ol_rs- erations under _ ]mrt, and if the air- l_ a_a _ m _ (f), mlt

• Gu:ati_m far I0 or more passengers l_-_Iml_h (4) _ | L_a144_ w_ _ ¢1} _ wa_L _ anttlmpmmt_11 _ _e eptr_t_lt81 ll.l_te
under Part 135- land_uB _ ]_t_ l_ tw esleeted by the applicant; ,

One other rnk_elY_eoua correction k the Airplane Fl_h¢ Mahdi for _- _z) TI_ m_-m_ echelon _" *ateoff;
made by ehan_d_, "attitude" to "air- tions under _ Part. (s_ T_e _en_ _ gmW_y in the most un-
speed" in section 12(b)(2). 3. By adding a new Appendix A to 2svom_ ix_taon;

It should be nc_d _t the ]_,.rfonn- re_d as follows: {4) The _tan_ e_e wtthtu approwd
ance requirements are eonsldered to _A e_ra_m_i_lon_ an_
apply onlY to two-ev.gine ah'planes. Spe- (6) "Pak_a_ dam _ on _ooth, dry,
cial conditions for clhnb performance _nnrrm_ amwoa_mm s_a*a_ rex _o ]_u_l_s_ace rum_ay.
would be established for the certification o_ _ P_e_ _ (b) Talceo_ ape _-. (1) The d_oa ep_dv_ _ the eat_hra_ _ o,_ the ground
of each type of all, lane with more than _b_ztt_ . a_ which, uare_zlt of en_ fafluee oe other
tWO engine_. It shauld also be noted 1. Applicability. _ appendix prescribes rm_,_, the pilot _ _ume_ to h_ve n_de a
that in,•much _ _ single_eDgtne air- the _ddi_ional a_-v_rthines_ st_na_rd_ re- decision W eo_Unu_ _ d_on_mue the take-
plane can meet the eDgln_-_ut perform- quired by | 13|.144(d) of th_ part. _ff. The s_ecd i_ must he selee_4_l by the
• nee standards, no persotq may operate 2. Re/ere_ces. Unless ot,herwtes provided, applicant bu_ racy not be lees than_
• single-engine airplane that has a pas- a_l references _a this appendix to specific {l) 1.10V#_;
senger seating configuration, exclud- _ec_on_ of Part _ of th_ Federal Avlat4o_ (_) 1.1OYic;

Regulations are those ssctlon_ of Part 23 In (Ut) A speed that permits acceleration to
ing any pilot seat, of 10 seats or more effect on M_reh 30, 1967. V z and stop In accordance with p_ph
under Part 135 after M_T 31, 19T2. (c): or

In consideration of the foregoing, Part PHg_t _e_fre_e_ta (iv) A speed at whie_ the airpl_e can be
135 of the Federal Av_tion Regulations 3. I_enerol. Compliance must be shown rotated for takeoff and shown to be adequate
iS amended, effective July 19, 19_0, as with the applicable requirements of Sub- to safely continue the te_eoff, nsin_ n_rn_al
follows: part B of Part 23 of the Federal Aviation piloting skill, when the critical en_J_e Is

1. By adding a new § 135.144 to read Re_nllatlonS in effect on March 30, 1967, as suddenly made inoperative.
aS follows: supplemente_ or m¢_fled in seot_ona 4 (2) The _dtial climb out speed V_, in terms

through I0 of this _ppendix. of calibrated airspeed, mu_t he selecte_, by

135.]44 Ad_|t|onal aleworthiness re- Perlorma_toe the applicant so as to permit the gradient
qulre_ne_: 10 or more passenger of el_nb requlred in _tion e(b)(2), but
airplanes, 4. General (s) Unle_ otherwies pre- It must not he less than V_ nor lees than

scribed In this app_ndix, compUauce with l_qFs_.
After May 31, 1_2, no person may each ap_li_ble p_Horma_ee requ_t (3) Other esssntiai takeoff speeds nets•-

operate • reciprocating engine or turbo- m _on_ 4 t_rou_ _ of t_. appen_ttx mu_ s_y for seae operataon of the _rplane.
propeller powered small airplane in op- be shown fo_ ambient atmospheric condO, (¢) Zceeler_e-sto_ _nee. (1) The ac-
eratlorm to which this part applies that alone and still a_. eele_ate_etop d_tanee is the sum of the dis-
has • p_senger seating configuration, (b) The performance mtmt correspond to tances necessary to---
excluding any pilot seat, of I0 seats or the propulsive _ available 11_der the (1) AcceLerate the airplane from a standing
more unless that airplane is type particular ambient atmoapheric conditior_ star, to V_:
certifleated_ and the particular flight condition. The (t_) Come to a full stop from the point

available propulsive thrust must correspond at which V_ is reached assuming that in the
(a) In the transport category" to engine power or thrust, not exceeding the case of engine failure, failure of the oritioal
(b) Before July 1, 19_0, in the normal approved power or thrust lese_-- engine Is recognized by the pilot at the speed

category and meet_ special conditions (1) Installatlonlo_ses; and V_.
issued by the Ad_irJstrator for air- (s) Means other than wheel brakes may be

(2) The power or equivalent thrust abJ used to determine the accelerate-stop dis-
planes intended for use in operation_ sorbed by the accessories and services tance ff that means _s available with the
under this part; appropriate to the particular ambient •trees. critical eng_e Inoperative and---

(e) Before July 1, 19_0, in the normal pheric conditions and the particular flight (1) Is safe and reliable;
category and meets the additional air- condition. (li) Is used so that consistent results can
worthiness standards in SFAR No. 23; or (c) Unless otherwise prescribed in this ap- be expected under normal operating condl-

(d) In the normal category and meets pendl_, the applicant must select the take- tions; and
the additional airworthiness standards off en route, and landing configurations for (lfl) Is such that_ exceptlona_ skill is not
preseribed in Appendix A of this part. the airplane, required to control the airplane.

2. By adding a Dew § 135.148 to read (d) The airplane configuration may vary (d) Al_ en_tne_ o_erattn_ ta_eol/_t_tance.
as follows: with weight, altitude, and temperature, to The all engine operating-takeoff distance is

the extent they are compatible With the the horizontal distance required to takeoff
§ 135.148 Small airplane performance operating procedures required by paragraph and climb to a height of _0 feet above the

operalJngl_mltal_ons. (e) of this section, takeoff surface according to procedures In
(e) Unless otherwise pre_ribed in this ap- FAR 23.51(a).

(a) No person may operate a recipro- pendix, in determining the critical engine - (e) One-_g_ne-fnoy_ra_e falselY. De-
eating engine powered small transport Inoperative takeoff performance, the aoceler- terrains the weight for each altitude and
category airplane unless he complies ate-stop dls_anee, takeoff distance, changes temperature within the operational limits
with the weight limitations prescribed in in the airplane's configuration, speed, power, established for the airplane, at which the
§ 121.175 of this chapter, the takeoff and thrust, must be made in accordance with airplane has the capability, after failure of
limitations prescribed in § 121.173(e) procedures established by the applicant for the critical engine at V_ determined in •c-
and § 121.177 (except subparagraph (a) operation in service, cord•nee with paragraph (b) of this section,
(3)), and the landing limitations pre- (f)Proceduresfor the executionofbalked to takeoffand climb at not leesthan V,,to a
scribed in § 121.185 and § 121.187. landings must be established by the appll- height 1,000 feet above the takeoff surface,

cant and included in the Airplane Flight and attain the speed and configuration at
(b) No person may operate a turbine M_nuaL which compliance is shown with the enroute

engine powered small transport category (g)The proceduresestablishedunder para- one-engine inoperative gradlent of climb
airplane unless he complies with the graphs (e) and (f) 0f thissectionmust--- specifiedin section6(c).
takeofflimitationsprescribedin § 121.189 (1) Be able to bc consistentlyexecuted in (f) One-enF_ne-fzw_eratlvetakeo// _gI_t
of this chapter (except paragraphs (d) service by a crew of average skill: pat_ _ata, The one-engine-inoperative take-

off flight path data consist of takeoff flight
and (f)) and the landing limitations (2) Use methods or devices that are safe paths extending from a standing start to aprescribed in _ 121.195 and _ 121.197. and reliable; and

• point in the t_keoJr at wh_e_ the airplane
(c) No person may operate a recipro- (3) Includ_ anew•nee tor any time de- reaches a helgh_ 1,0_0 _eet above the takeoff

lays, in the execution of the procedures, that surface in eccordance with l_ragraph (e) of
eating engine or turboproPeller powered may reasonably be expected in service, th_ section.
small airplane that is certificated in ac- 5. _'a_eo_(a) _enerai. Takeoff speeds _. C_rn_--_a) L#n_t_ c_tm_.. AZZ.en#tne_-
cord•nee with paragraphs (b), (e), or described in paragraph (b), the accelerate- opsrattR#, The maximum weight must be de-
(d) of § 135.144 unless he eomplie_ with stop d_tance described in paragraph (c), the termined with the airplane in the landing
the takeoff weight limitations prescribed takeoff distance described in paragraph (d), configuration, for each altitude, and ambi-
in the Airplane Flight Manual for op- and the one-engtne-Inol_ratlvet_keoffflight ent temperature within the operational
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limits established for the airplane, with the Stability directly to the left of the instrument in the

most unfavorable center of gravity, and 9. Static longitudinal stability. (a) In top center position;out-of-ground effect in free a_, _tt which the (3) The instrument that most effectively
showing compliance with the provisions of indicates altitude must be adjacent to and

steady gradiel_t of climb will not be less FAR 23.175(b) and with paragraph (b) Of directly to the right of_the instrument inthan 3.3 percent, with:
.(1) The engines at the power that is avail- this section, the airspeed must return to the top center position; and

able 8 seconds after initiation of movement within ±7z/2 percent of the trim speed. (4) ."he Instrument that most effectively
of the power or thrust contro:s from the (b) Cruise stabt|tty. The stick force curve indicates direction of flight must be adjacent
minimum flight idle to the takeoff position, must have a stable slope for a speed range to and directly below the instrument In the

(2) A climb speed not greater than the of _50knotefromthetrlmspeedexceptthat
approach speed established under section r/ the speeds need not exceed Vpa/M_o or be less top cemter position,13. Airspeed tndtcatittg system. Each air-

than 1.4F_. This speed range will be con- speed indicating system must meet the re-of this appendix and not less than the sldered to begin at the outer extremes ofgreater of 1.O5V_c or 1.10Vm.
(b) Takeo]] climb; ons-e_tgtnc,tnopcrative the friction band and the Stick force may quirements of FAR 23.1323 and in addition--

The maximum weight at which the airplane not exceed 50 pounds with-- (a) Airspeed indicating instrumentB must
meets the minimum climb performance spee- (l) Landing gear retracted; he of an approved type and must be call-brated to Indicate true airspeed at sea level
lfled In subparagraphs (I) and (2) of this (if) Wing flaps retracted; in the standard atmosphere with a minhnum
paragraph must be determined for each sill- (ifi) The maximum cruising power as practicable instrument calibration error
rude and ambient temperature within t_e selected by the applicant as an operating when the corresponding pilot and static pres-

limitation for turbine engines or 75 percent
operational limits established for the air- of maximum continuous power for recipro- sures are supplied to the instruments,plane, out of ground effect in free air, with (b) The airspeed indicating system must
the airplane in the takeoff configuration, cating engines except that the power need be calibrated to determine the system error.
with the most unfavorable center of gravity, not exceed that required at V_o/Muo: i.e., the relation between IAS and CAS, in
the critical engine inoperative, the remain- (iv) Maximum takeoff weight; and flight and during the accelerate takeoff
tng engines at the maximum takeoff power (v) The airplane trimmed for level flight ground run. The ground run calibration must
or thrust, and the propeller of the lnopera- with the power specified in subparagraph (ill) be obtained between 0.8 of the minimum
tire engine wlndmllling with the propeller of this paragraph, value of V_ and 1.2 times the maximum value
controls In the normal peeltton except that. VFc/M_.c may not be less than a speed mid- of V_, considering the approved ranges of
if an approved automatic feathering sys- way between V_o/Muo and VDF/Mor, except altitude and weight. The ground run calibra-
_em Is Installed, the propellers may be in the that, for altitudes where Math number is the lion will be determined assuming an engine
_eathered position: limiting factor, Meo need not exceed the failure at the minimum value of V_.

(1) TakeoM landing gear extended. The Mach number at which effective speed (c) The airspeed error of the installation
minimum steady gradient of climb must be warning occurs, excluding the Instrument calibration error.
measurably positive at the speed V_. (c) _limb stability. (For turbopropeller must not_xceed 3 percent or 5 knots which-

(2) Ta_eof]; landing gear retracted. The powered airplanes only}. In showing corn- ever is greater, throughout the speed range
miniznum steady gradient of climb may not pliance with FAR 23.175(a), an applicant from V_o to 1.gVs_ with flaps retracted and
be less than 2 percent at speed V_. For air- must, in lieu of the power specified in FAR from 1.gVso to VTs with flaps In the landing
planes with fixed landing gear this require- 23.175(a) (4), use the maximum power or position.
ment must be met with the landing gear thrust selected by the applicant as an op- (d) Information showing the relationship
extended, crating limitation for use during climb at between IAS and CAS must be shown In the

(c) En route climb; one-engine-inopsra- the best rate of climb speed, except that Airplane Flight manual.
tire. The maximum weight must be deter- the speed need not be less than 1.4Fs r ,, 14. Static air vent system. The static air
mined for each altitude and ambient tern- vent system must meet the requirements
perature within the operational limits Stalls of FAR 23.1325. The altimeter system caltbra-
established for the airplane, at which the I0. Stall warning. If artificial stall warn- lion must be determined and shown in the
steady gradient of climb is not less 1.2 per- in_ is required to comply with the require- Airplane Flight Manual.

cent at an altitude 1.000 feet above the take- merits of FAR 23.207. the warning device Operating Limitations and Informationoff surface, with the airplane in the en route must give clearly distinguishable lndlca-
configuration, the critical engine inoperative, tions under expected conditions of flight. 15. Maximum operating limit speed V_,/
the remaining engine at the maximum con- The use of a visual warning device that re- M_o. Instead of establishing operating lim-
tinuous power or thrust, and the most un- quires the attention of the crew within the ltations based on V.v_,and Yso, the applicant
favorable center of gravity, cockpit is not acceptable by itself, must establish a maximum operating limit

7. Landing. (a) The landing field length _ Control Systems speed V_o/M_o In accordance with the
described In paragraph (b) must be deter- following:
mined for standard atmosphere at each 11. Elecbrie trim tabs. The airplane must (a) The maximum operating limit speed
weight and altitude within the o!_eratlonal meet the requirements of FAR 23.677 and in must not exceed the design cruising speed
limits established by the applicant, addition it must be shown that the airplane Yv and must be sufficiently be_ow l/_/Mn or

(b) The landing field length Is equal to Is safely controllable and that a pilot can VD_/M_ to make It highly Improbable that
the landing distance determined in accord- perform all the maneuvers and operations the latter speeds will be inadvertently ex-
ante with FAR 23.75(a) divided by a factor necessary to effect a safe landing following ceeded in flight.
of 0.6 for the destination airport and 0.7 any probable electric trim tab runaway (b) The speed Vuo must not exceed 0.8V,/
for the _lternate airport. Instead of the glid- which might be reasonably expected in sere- M_ or 0.av_/M_,_ unless flight demonstra-
lug approach specified in FAR 23.'/5(a) (1), ice allowing for appropriate time delay after lions involving upset_ as specified by the
the landing may be preceded by a steady ap- pilot recognition of the runaway. This Administrator indicates a lower speed mar-
preach down to the 50-foot height at a demonstration must be. conducted at the gin will not result in speeds exceeding F_/Mt,
gradient of descent not greater than 5.2 critical airplane weights and center of graY- or V_r. Atmospheric variations, horizontal
percent (3 °) at a calibrated airspeed not less ltypositions, gusts, system and equipment errors, and
than 1.3V_. Instruments: Installation airframe production variations will be taken

Trim into account.

8, Trim (a) Lateral and directional trim. 12. Arrangement and visibility. Each in- 16. Minimum flight crew. In addition to
strument must meet the requirements of meeting the requirements of FAR 23.1523.

The airplane must maintain lateral and dl- FAR 23.1321 and in addition-- the applicant must establish the minimumreetional trim In level flight at a speed of
Vtt or V_o/M_o. whichever is lower, with (a} Each flight, navigation, and power- number and type of qualified flight crew
landing gear and wing flaps retracted, plant instrument for use by any pilot must personnel sufficient for safe operation of the

(b) Longitudinal trim. The airplane must he plainly visible to him from his station airplane considering--
maintain longitudinal trim during the fol- with the minimum practicable deviation (a) Each kind of operation for which the
lowing conditions, except that it need not from his normal position and line of vision applicant desires approval; ,
maintain trim at a speed greater than when he Is looking forward along the flight (b) The workload on each crewmember
V._to/MMo: path. considering the following:

(1) In the approach conditions specified in (b) The flight instruments required by (1) Flight path control.
FAR 23,161(c) (3) through (5), except that FAR 9,3.1303 and by the applicable operating (2) Collision avoidance,
instead of the speeds specified therein, trim rules must be grouped on the Instrument (3) Navigation.
must be maintained with a stick force of panel and centered as nearly as practicable
not more than 10 pounds down to a speed about the vertical plane of each pilot's for_ (4) Communications.
used in showlng compliance With section 7 ward vision, In addition-- (5) Operation and monitoring of all es-
of this appendix or 1.4Vs_ whichever Is lower, (1) The instrument that most effectively sential aircraft systems.

(2) In level flight at any speed from Y_ or indicates the attitude must be in the panel (6) Command decisions; and
VMo/M_o, whichever is lower, to either Vx in the top center position; (c) The aeeesslblltty and ease of opera-
or 1.4F,_, with the landing gear and wing (2) The instrument that most effectively tion of necessary controls by the approprl-
flaps retracted, indicates the airspeed must be on the panel ate crewmember during all normal and
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emergency operations when at his flight (1) Climb in the landing configuration; (4) The timing s]ad magnitude of the
station, and _le pilot eorz_eil_e m_on must be

1_. Airepee4 _a_Icater. The atmpasd in- (2} Landing d_tanee, oon_rvatlvely _t_ted, _mld_qng the
dieat_r must _ the requirements of FAR (d) ]Proeed_trl _llshed under sections e._lz,_ of t,ha _ en_ne-
28.1545 except that, the airspeed notations 4 of this appendiz _iated to the limitations propeller-airplane eo_abi,z_t, toll t
and markings in terms of V_o and V_s must and information required by this section in (b) Pilot corr_tive action _ be &s-
be replaced by the V_o/M_o notations. The the form of guidance material including any eumed to be Initiated at the time maximttm
airspeed indicator markings must be easily relevant limltatioa_s Qr information, yawing velocity is reached, but not earlier
read and understood by the pilot. A placard (e) An explanation of significant or un- than 2 seconds after the engine failure. The
adjacent to the air_tpeed indicator Is sn ac- usual fight or ground handling character- magnitude of the corrective action may be
ceptable means of showing compliance with' lstlca of the airplane, based on the control forces specified in FAR
the requirements of FAR 23.1545(c). (f) Airspeeds, as indicated airspeeds, cor- 23.397 except that lower forces may be as-

responding to those determined foc takeoff sumed where It is shown by analysis or test
Airplane Filght Man_al In accordance with section 5(b}. that these forces can control the yaw and

18. Ge_teral. The Airplane Flight Manual 21. Ma_mur_ o_eratt_zg 81Zitudes. The roll resulting from the prescribed engine
must be prepared in accordance with the re- maximum operating altitude to which opera- failure conditionS.
quirements of FARe 23.1583 and 23.1587. and lion is permitted, as limited by flight, strut- Gro_n_ Loads
in addition the operating limitations and per- rural, powerplant, functional, or equipment
formance information set forth In sections characteristics, must be specified in the Air- 27. Dual wheel _ndtng gear u_it_. Each
19 and 20 must be included, plane Filgi_t Manual dual wheel landing _ar unit and its sup-

19. Operating limitations. The Airplane 22. Stowage provision _o_ airplane fltg/tt porting structure must be shown to comply
l_light Manual must include the following manual. Provision mnst be made for stow- with the following:
limitationS-- lng the Alrplaue Flight Manual in a suitable (a) Pivoting. The airplane must be as-

(a) Atr_ecd ltmttat_. (1) The mall- fixed container which is readily accessible to sumed to pivot about one side of the main
mum operating limlt speed Vao/M_o and a the pilot, gear with the brakes on that side locked.
statement that this speed limit may not be 23. Operating _roeedures. Procedures for The limit vertical load _actor must be 1.0
deliberately exceeded in any regime of flight re, tarring turbine engines in flight (inelud- and the coefficient 4)f friction 0.8. This con-
(climb, cruise, or descent) unless a higher ing the effects of altitude) must be set forth dillon need apply only to the main gear and
speed Is authorized for flight test or pilot in the Airplane Flight Manual. Its supporting structure.(b) Unequal tire Inflatlo_t. A 60-40 per-
training; AirJrame Requirements cent distribution of the loads established in

(2) If an airspeed limitation is baaed upon accordance with FAR 23.471 through FAR
compressibility effects, a statement to this F_ight Loads 23.483 must be applied to the dual wheels.
effect and information as to any symptoms. 2_. E_ne Torque, (a) Each turbopro- (c) Fla_ _Ire. (I) SLxty percent of the
the probable behavior of the airplane, and peller engine mount and Its supporting loads specified in FAR 23.471 through FAR
the recommended recovery procedures; and structure must be designed for the tqrque 23.483 must be applied to either wheel in

(3) The airspeed llmtts, shown In terms effects of-- unit.
of V_o/M_o instead of V_0 and V_, (1) The conditions set forth in FAR 23,301 (2) Sixty percent of the limit drag and

(b) Ta_eo_ we_t limitations. The maxl-

mum takeoff weight for each airport eleva- (el2) The limit engine torque correspend_ tloaISldeIoadsloadandectabilahedl00percentin accordance°fthe Hmlt wlthver"
Sion, ambient temperature, and available ing to takeoff power and propeller speed, FARe 23.493 and 23.485 must bc applied to
_akcoff runway length within the range se-
lected by the applicant. This weight may not multiplied by a factor aeeounting for pro- either wheel in a unit except that the ver-
exceed the weight at which: peller control system malfunction, including ttcai load need not exceed the maximumqu_ek ._.._thering action, simultaneously vertical load in paragraph (c)(1) of this

(1) The a/l-engine operating takeoff di_- with lg level fight loads. In the absenoe of section.lance determined in accordance with section
5(b) or the accelerate-stop distance deter- a rational analysis, a factor of 1.6 must be Fatigue Eval_atto_
mined in accordance with section 5(e), used, 28. Fatigue e_a_atlo_ o_ _f_g _n_ a_o-

(b) The limit torque is obtained by multi-
whichever is greater, is equal to the available plying the rncan torque by a factor of 1.25. ' c_ate_ struef_re. Unless It is shown that thestructure, operating stress levels, materials
runway length; 25. Turbine cng_e g_ro_cop_c loo_. Each and expected use are comparable from a(2) The airplane complies wlth the one-
engine-inoperative takeoff requirements spec- turbopropeller engine mount and Its sup- fatigue standpoint to a similar design which
tried in §5(e); and porting structure must be deeigned for the has had subctantlal satisfactory service

(3) The airplane complies with the one- gyroscopic loads that result, with the engines experience, the etrength, detail design, and
engine-Inoperative takeof and en route at maximum continuous r.p.m., under the fabrihatl0n Of those parts of the wing,
climb requirements specified In § 6 (b) and either-- wing carrythrough, and attaching structure

The conditions prescribed in FAR6 whose failure would be eataatrophlc mustTho23.%and23. 23;or beevaluatedunderelthe
maximum landing weight for each airport (b) All possible combinations of the fol- (a) A fatlgne strength investigation in
elevation (standard temperature) and avail- lowing: which the structure is shown by analysis,
able landing runway length, within the (1) A yaw velocity of 2,5 radlanc per tests, or both to be able to withstand the
range selected by the applicant, This weight second, repeated loads of variable magnitude ex-
n_ay not exceed the weight at which the (2) A pitch velocity of 1.0 radians per peoted in service; or
landing field length determined In accord- second. (b) A fall-safe strength investigation in

ance with section 7(b) is equal to the avail- (3) A normal load factor of 2.5. which It is ehown by analysis, tests, or both
able runway length. In showing compliance that catastrophic failure of the structure
wlththis operating limitation, iris acceptable (4) Maximum continuous thrust, is not probable after fatigue, or obvious
to assltme that the landing weight at the 26. Unsymmetrical loads _Zue _o e_gtna partial failure, of a principal structural ele-
destination will be equal to the takeoff _atlure, (a) Turbopropeller powered airplanes ment, and that the remaining structure is
weight reduced by the normal consumption must be designed for the unsymmetrical able to withstand a etatic ultimate load
of fuel and oil en route, loads resulting from the failure of the trot- factor of 75 percent of the crttieal limit load

20. Performance information. The Air- lcal engine including the following eondi- factor at Vc. These loads 'must be multiplied
plane Flight Manual must contain the per- lions in combination with a single malfunc- by a factor of 1,15 unle_ the dynamic effects
refinance l_formation determined In accord- tion of the propeller drag limiting system, Of failure under static load are otherwise
anee with the provisions of the performance considering the probable pilot corrective considered.
requirements of this appendix. The informs- action on the flight controls: Deign and _o_tructio_ "

lion must inolude the following: (1) At speeds between V,_ and _F_, the 29. Flutter. For multlengine turbopropeller
(a) Sufficient information so that the load_ resulting from power failure because powered airplanes, a dynamio evaluation

takeoff weight limits specified In § 19(b) of fuel flow lnterrupt4on are considered to must bc made and must include---
can be determined for all temperatures and be limit loads. (a) The elgnifieaut elastic, Inertia, and
altitudes within the operation limitations (2) At speeds "between V,e and V,, the aerodynamic forces associated with the rots-
selected by the applicant, loads resulting from the disconnection of the tions and displacements of the plane of the

(b) The conditions under which the per- engine compressor from the turbine or from propeller; and
refinance information was obtained, inelud- Io_ of the turbine blades are eoneldersd to (b) Engine-propeller-nacelle stiffness andlng the airspeed at the 50-foot height used be ultimate loads. damping variations appropriate to the par-
to determine landing distances. (3) The time history of the thrust decay ticular configuration.

(o) The performance Luformation (deter- and drag buildup occurring as a result of the
mined by extrapolation and computed for prescribed engine failures must be aubetan- Landing Gear
the range of weights between the maximum tiated by test or other data applicable to 30. Flap operated landing gear _ar_tng de-
landing and takeoff weights) for--- the particular engine-propeller combination. _tee. Alrplanaa having retractable landing
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gear and wing flaps must be equipped with lion must be provided in the Airplane Flight
• warning device that funotions continuously Minimum main passengec Manual.

simla width
when the wing _ps are extended _o a fop Tot_lscating capacity 38. gnglnes,_(a) For t_trbopropeller pow-

I position that activates the warning devi¢_ to Less than 25 _ inches and ered airplanes. The engine IDstallation must
give adequate _arning before landing, using inches from more from comply with the following requirements:
normal landing procedures, if the landing floor floor (1) EntiTle tso/afto_. The powerplants
gear is not fully extended and locked. There must be arranged and isolated from each
may not be a manual shut off for this warn- l0 through 23........... 9 inches ....... 16 inches, other to allow operation, in at least one con-
ing device. The flap position sensing unit figuration, so that the failure or malfune-

may be installed at any suitable location. The Miscellaneous tlon of any engine, or of any system that can
system for this device may use any part of _ffect the engine, will not--
the system (including the aural warning de- 33. Lightning strike protection. Farts that (1) Prevent the continued safe operation
vice) provided for other landing gear warn- are electrically insulated from the basic air- of the remaining engines; or
lng devices, frame must be connected to it through light- (li) Require Immediate action by- any

ning arrestors unless a lightning strike on crewmember for continued safe operation.
PersonnelandCarffoAecommodatlons the insulated part-- (2) Controlo]eTtglnerotatlon. Theremust

31. Cargo and baggage co_portments. (a) Is improbable because of shielding by be a means to individually stop and restart
Cargo and baggage compartments must be other parts; or the rotation of any engine In fight except
designed to meet the requirements of FAR (b) Is not hazardous, that engine rotation need not be stopped if
23.78"/ (a) and (b), and in addition means 84. lee protection. If certifcation With ice continued rotation could not Jeopardize the
must be provided to protect passengers from protection provisions is desired, compliance safety of the airplane. Each component of
injury by the contents of any cargo or bag- with the following requirements must be the stopping and restarting system on the
gage compartment when the ultimate for- shown: engine side of the flrewell, and that might
ward inertia force Is 9g. (a) The recommended procedures for the be exposed to fire, must be at least fire

32. Doors amZ exits. The airplane must use of the ice protection equipment must be resistant. If hydraulic propeller feathering
meet the requirements of FAR 29."/83 and set forth in the Airplane Flight Manual. systems are used for this purpose, the
FAR 23.80"/ (a)(3), (b), and _c), and in (b) An analysis must be performed to es- feathering lines must be at least fire re-
addition: tahltsh, on the basis of the airplane's opera- sistant under the operating conditions that

(a) There must be a means to lock and tional needs, the adequacy of the ice pro- may be expected to exist.during feathering.

s_eguard each external door and exit against faction system for the various components of (3) Engine speed a_ gas tc_nperature
opening in flight either inadvertently by per- the airplane. In addition, tests of the ice eontroI devices. The powerplant systems as-
sons, or as a result of mechanical failure, protection system must he conducted to sociated with engine control devices, systems,
Each external door must be operable from demonstrate that the airplane is capable of and instrumentation must provide reasonable
both the inside and the outside, operating safely In continuous maximum assurance that those engine operating llml-

(h) There must be means for direct visual and intermittent maximum icing conditions rations that adversely affect turbine rotor
inspection of the locking mechanism by as described in FAR 25, Appendix C. structural integrity will not be exceeded in
crewmembers to determine whether external (e) Compliance with all or portions of this service.
doors and exits, for which the initial open- section may be accomplished by reference, (b) For reeiprocatlng.cnglne powered air-
ing movement Is outward, are fully locked, where applicable because of similarity of the planes. To provide engine isolation, the pew-
In addition, there must be • visual means to designs, to analysis and tests performed by erplants must be arranged and isolated from

signal to erewmembers when normally used the applicant for a type certlfeated model, each other to allow operation, in at least one
external doors are closed and fully locked. 35. Maintenance information. The appli- configuration, so that the failure or real-

(e) The passenger entrance door must cant must make available to the owner •t function of any engine, or of any system that
qualify as a floor level emergency exit. Each the time of delivery of the airplane the in- can affect that engine, will not---
additional required emergency exit except formation he considers essential for the (1) Prevent the continued safe operation
floor level exists must be located over the proper maintenance of the airplane, That of the remaining engines; or
wing or must be provided with acceptable information must include the following: (2) Require lmmediat, e action by any crew-

means to assist the occupants in descending (a) Description of systems, including elec- member for continued safe operation.
to the ground. In addition to the passenger trio•l, hydraulic, and fuel controls, 39. Turbopropeller reversing _ystems. (a)
entrance door: (b) Lubrication instructions setting forth Turboprepeller reversing systems intended

(1) For a total seating capacity of 15 or the frequency and the lubricants and fluids for ground operation must be designed so
less, an emergency exit as defined in FAR which are to be used in the various systems, that no single failure or malfunction of the
23.80"/(b) is required on each side of the (e) Pressures and electrical loads appli- system willresult in unwantedreveras thrust
cabin, cable to the various systems, under any expected operating condition.

Tolerances and adjustments neces- Failure of structural elements need not be
(2) For a total seating capacity of 16 sar(_)or proper functioning. "considered if the probability of this kind of

through 23, three emergency exits as de- (e) Methods of leveling, raising, and failure is extremely remote.
fined in 23.807(b) are required with one on towing. " (h) Turbopropelinr reversing systems in-the same side its the door and _wo on the
side opposite the door. (f) Methods of balancing control surfaces, tended for in-flight use must he designed so

(g) Identification of primary and second- that no unsafe condition will result during
(d) Art evacuation demonstration must he ary structures, normal operation of the system, or from any

conducted utilizing the maximum number of (h) Frequency and extent of inspections failure (or reasonably likely combination of
occupants for which certification is desired, necessary to the proper operation of the failures) of the reversing'system, under any
It must be conducted under simulated night
conditions utilizing only the emergency airplane, anticipated condition of operation of the
exits on the most critical side of the aircraft. (i) Special repair methods applicable to airplane. Failure bf structural elements need

The participants must be representative of the airplane, not be considered if the prohablllty of this
average airline p_engers with no prior (J) Special inspection techniques, such as kind of failure is extremely remote.
practice or rehearsal for the demonstration. X-ray, ultrasonic, and magnetic particle (c) Compliance with this section may be

shown hy failure analysis, testing, or both
Evacuation must be completed within 90 inspection, for propeller systems that allow propeller

seconds. (k) List of special tools, blades to move from the 1light low-pitch
(e) Each emergency exit must be marked Propulsion lqosltlon to a position that _s substantially

with the word "Exit" by a sign which has less than that at the normal flight low-pitch
white letters 1 inch high on a red background General stop position. The analysis may include or
2 inches high, be self-illumlnated or Inde- 36. Vibratio_ eharactertsti_. For turbo- be supported by the analysis made to show
pendently internally electrically illuminated, propeller powered airplanes, the engine in- compUancs with the type certifleatlon Of the
and have a minimum luminescence (bright- etallation must not result in vibration char- propeller and associated installation compo-
nasa) of at least 160 mtcrolamberte. The acteristlcs of the engine exceeding those nente. Credit will be given for pertinent

colors may be reversed if the passenger cam- established during the type certific_tion of analysis and testing completed by the engine
partment illumination Is essentially the the engine, and propeller manufacturers.

• •ms, 3"/. In-FZight restarting o/ chains. If the 40. Turboprope_ler drag-limiting s_/stems,
(f) Access to window type emergency exits engine on turbopropeller powered airplanes Turbopropelier dreg.llmlt4ng systems muse

must not be obstructed by seats or seat backs, cannot be restarted at the maximum cruise be designed so that no single failure or real-
(g) The width of the main passenger aisle altitude, a determination must be made of function of any of the systems during nor-

at any point between seats must equal or the altitude below which re•earle can be real or emergeriey operation result_ in pro-

exceed the values in the following table, consistently accomplished. Restart informs- peller ¢Ireg in excess of that for which the

- 7-
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_rplane was designed. Failure of structural configuration, and operating under the con- 52. Re_erse thr_g controls. For turbo-
elements of the drag-limiting systems need ditio_ that are critical relative to cooling l_opeller powered airplanes, the propeller re-
not be considered if the probability of this durfl_ each staga of flight. Far the cooling verse thrust controls must have a means
kind of failure is extremely remote, te_ts a temperature is "atabill_d" whe_ its to prevant the_ inadvertent operatlor_. The

41. Turbine e_ptne _0owerp/ant o_er_g rate of change ls le_ than 2' F. per minute, means must have a positive lock or stop f
e_tar_er_t_es. For turl_propeller powered (b) Temperatures must he stabilized un- _t _he idle position _nd must require a
airplanes, the turbine engine powerplant der the conditions from which e_try £8 made separate and dietinc_ operation by the crew
operating characterlstic_ must be lnveati- into each stage of flight being investigated to displace the control from the Dight regime.
gated In Dight to detern_he that no _lveree un]e_ the entry condition is not one d_ring 63. Engine _gnftIo_ systems. F_ch turbo-
characteristics (such as stall, surge, or flame- which component and engine fluid tempera- propeller all, lane ignition system mxlst be
out) are present to a hazardous degree, dur- turns would stabilize, in wl_oh case, opera- considered an essential electrical load.
ing normal and emergeney operation within lion through the full entry condition must 54, Powerp_Itt _esaor_es, The powerpiant
the range of operating 1Lmltatlor_e of the _- _ conducted before entry into the stage of accessories must meet the requirements of
plane and of the en_, flight being investigated in order to allow FAR 23.11g,J, _uld if the continued rotation

42, F_ei _ow. (a) For turbopropeller pow- temperatures to _each their natural levels at of any accessory remotely driven by the. en-
ered airplanes--- the time of entry. The takeoff cooling test gine Is hazardolm whe_ malfunctioning oc-

(1) The fuel system must provide for con- must be preceded by a period durLug which cure, there must be means to prevent rota-
tinuous supply of fuel to the engines for the powerplaut component and engine fluid lion without interferin¢ with the continued
normal operation without interruption due temperatures are stabilized with the engines operation of the engine,
to depletion of _uel in any tank other than at ground idle.
the main tank; and (c) Cooling tests for each stage of flight Powcrplant Fire Protco_o_

(2) The fuel flow rate for turbopropeller must be continued untll_ 55. Fire de_ec_or s_ste_n. For turbopro-
engine fuel pump systema must not be lees (1) The component and engine fluid tern- peller powered airplanes, the following
than 125 percent of the fuel flaw required p_ratures stabilize; apply:
to develop the stanctard sea level atmospheric (2) The stage oI flight is completed; or (a) There must he a means that insures
conditions takeoff power selected and in- (3) An operating limitation ls reached, prompt detection of fire in the engine corn-
eluded a_ an operating limitation in the l_,_ct_o_ _tem partment. An overtemper_ture switch in each
Airplane Flight Manual. engine cooling _lr exit is an acceptable

(b) For reciprocating engine powered air- 47. Air _uct_o_. For turbopropeller pow- method of meeting this requirement.
planes, it is acceptable for the fuel flow rate ered airplanes-- (b) Each fire detector must be constructed
for each pump _ystem (main and reserve (a) There must be means to prevent haz- and Installed to withstand the vibration,
supply) to be 125 percent of the takeoff fund _'_ous quantities of fuel leakage or over- Inertia, and other loads to which it may he
consumption of the engine, flow from drains, vents, or other components subjected in operation.

of flammable fluid systems from entering the (e) NO fire detector may he affected by
Fuel ,_/stemCorapone_te englnelntakesystems; and any oil, water, other fluids, or fumes that

43. F_el pumps. For turbopropeller pow- (b) The air Inlet due_ must be located might be present.
ered airplanes, a _ellable and Independent or protected eo as to minimize the ingestion (d) There must be means to allow the
power source must be provided for each of foreign matter during _akcoff, landing, flight crew to check, in flight, the fur_ction-
pump used with turbine engines which do and taxiing, lng of each fire detector,electric circuit.
not have provisions for mechanically driving 48. ln_ctto_t s_stem icing protsction. For (e} Wiring and other components of each
the main pumps. It must be demonstrated turbopropeller powered airplanes, each tur- fire detector system in a fire zone must be a't
that the pump installations provide a relta- bine engine must he able to operate through- least fire reeleta_t.
bllity and durability equivalent to that pro- out its flight power range without adverse _@..P_re pro_e_t_o_, c_w_t_zg o_d _ce_
vided by FAR _3.991(a). effect on engine operation or serious loss of s_in. For reciprocating engine powered air-

44. Fuel strai_ter or _ltey. For turhopropel- power or thrust, under the lcin_ conditions planes, the engine cowling must be designed
ler powered airplanes, the following apply: specified in Appendix C of FAR 25. In ad- and constructed so that no fire originating

(a) There must be a fuel strainer or ill- dltlon, there must be means to indicate to in the engine compartment can enter, either
tar between the tank outlet and the fuel me. appropriate flight crewmembers the function- through openings or by burn through, any
tering device of the engine. In addition, the tng of the powerplant Ice protection system." other region where it would create additional
fuel etrainer or filter must be-- 49. Turbine engine b_eed a_r systems. Tur- hazards.

(1) Between the tank outlet and the en- bine engine bleed air _ystems of turbopro- 5V. FIamwtable _ut_ _re protection. If
gine-driven positive displacement pump in- pellet powered airplanes must be Investigated flammable fluids or vapors might be liberated
let, if there is an engine-driven positive dis- to determine_ by the leakage of fluid systems in areas ether
placement pump; {a) That no hazard to the airplane will re- than engine compartments, there must be

(2) Accessible for drainage and cleaning sult if a duct rupture occurs. This condition means to---
and, for the strainer screen, easily remov- must consider that a fail,re o_ the duct can (a) Prevent the Ignition of those fluids orable; and

(3) Mounted so that its weight is not sup- occur anywhere between the engine port and vapors by any other equipment; dr
ported by the connecting lines or by the in- the airplane bleed service; and (b) Control any fire resulting from _hat
let or outlet connections of the strainer or (b) That, If the bleed air system is used ignition.
filter itself• for direct cabin pressurization, it is not pos- Equipment

(b) Unless there are means in the fuel sible for hazardous contamination of the 58. Powe_Is_t tnstr_zments. (a) The fol-
• syatem to prevent the accumulation of ice on cabin air system to occur In event of lubrl- lowing arc required for turbopropeller air-
the filter, there must be means to automatl- cation system failure, planes:
tally maintain the fuel flow If Ice-clogging of Exh_r_st _ys_em (1) The instruments required by FAR
the fllter occurs; and 23.130_(a) (1) through {4_, {b) (2_ and

{c) The fuel straineror filtermust be of 50. £_haust s_sfem drcf,ns. Turbopropeller (_).
adequate capacity (withrespectte operating engine exhaust systems having low spotsor (2) A gas temperature indicatorfor each
limitations established to insure proper pockets must InCOrporate drainsat such lo- engine.
service) and of appropriate mesh to Insure cations. These drains must discharge clear (3) Free air temperatttre indicator.
proper engine operation, with the fuel con- of the airplane In normal and ground attl- (4) A fuel Flowmeter indicator for each
laminated to a degree (with respect to par- tudes to prevent the accumulation of fuel engine.
title size and density) that can be reason- after the failure of an attempted engine (5) Oil pressure warning means for each
ably expected In service. The degree of fuel start, engine.
filteringmay not be lessthan that established
for the engine type certification. Power_lsnt Controls an_ Accessories (g) A torque indicator or adequate means

45. Liglttning strike pro_ectio_t. Protection 51. Englne coWtrols. If throttles or power for indicating power output for each engine.(7) Fire warning lndicetor for each engine.
must be provided against the ignition of levers for turbopropeller powered airplanes (8) A means to indicate when the propeller
flammable vapors in the fuel vent system are such that any position of these controls blade angle ie below the low-pt_ch poeltlon
due to lightning strikes, will reduce the _uel flow to the engine(s) corresponding to idle operation in flight.

Coolt_ below that necessary for satisfactory _d
safe idle operation of the engine while the (9) A means to indicate the functioning

46. Cooling test proecdRres _or t_rbO_o, airplane Is In flight, a means m_st be pro- of the Ice protection system for each engine.
peter powered a_rp_nes. (a) Turbopropsller vided to prevent inadvertent movement of (b} For turbopropeller powered airplanes,
powered airplanes must be shown to comply the control into this position. The means the turbopropeller blade position indicator
with the requirements of FAR $_.1_41 during provlded must incorporate a positive look must begin Indicating when the blade has
takeoff, climb, en route, and landing stages or atop at this idle position and mnst re- moved below the flight low-pitch position.
of flight that corr_ to the applicable quire a separate and distinct operation by (o) The following instruments are re-
performance reqnlrements, The co_!ing teats the crew to displace the control from the quired for reciprocating-engine powered air-
must be conducted with the airplane in the normal engine operating range, planes:
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(1) The instruments required by FA_ the pewee" loads are reduced in a_wiLnco electTleal power sources from the system;
28.1806. with a monltm_nl procedure which 18 oon- and

(2) £ cylinder h_d temperst_u_ lndioa_or aistent wit_ se_et7 In the types of opere1_0ns (4) There are means to indicate to appro-
for each enKlne, authm-Ls_, p/_te orewmembere the generlting system

(3) A manifold pressure indicator for each 60. Ven_kL_Jon. TI_ v_tleton systsan oC qmu_tttles _sentt_t for the s_e operation
engine, the _rple_ue muJt meet the requlrementl of of the system, including thb voltege and

Systems Led Equipments FAR 28.881, _d th addition, foe prmuri_d current supplied by slch generator.
a4rere_ l_he ve_t/ta/_ln_ air in fl_ght crew 62. Elect_cal equ_pmentt nw_ Otstnl/atloTt.

General ami .p4_o_ oompBJ_n_nts mu_ b@ fro@ Blectrlc_l '_quipment, controls, and _irlng
59. Fu_ctlo_t am_ l_t_|_t(o_. The systmns of hsTmful or _ concentrations of must be inst_lled so that opar_ton of any

and equipment of the airplane must m_$ gases e_uct v_pors in noemal op_Ltion a_ad one unit Or system of units will not ad-
the requirements of FA_ 28.1801,. _d the in _ ev_n_ of r_u_u_b_y l_Ob_ble _allur_ versely Lffect the 8_multaneous operation of
following: " _ m_/fttncttmatn_ o_ th_ ventJILtl_g, h_&t- any other electrical unit or system e_entlal

(a) ELch item of addftonal iustell_d in_, pr_surl_flo_, or other systems, end to the sa_eoparLtlon.
equipment must-- eqniplnen_. If aecumulaton of hasardous 08. Distrtbutfo_ _/_tem. (a) For the pur-

(I') Be of a kind and de_l_n appropriate quLntt_e_ of smoke in the cockpit areal Is pose of oomplyinK wt_ tht8 section, the
to It8 intended functcm; r_ly prob@ble, smoke evacueto_ must distribution system includes the distribution

(2) Be l_beled 84 _o its identification, be r_Ldily aOCO_l_lishsd, busses, their associated feeders, and eachcontrol and proteotve device.
function, o_ operating l/mltations, or _y 7_4_rfesl S_/_tem_ an_ Eq_|pment
applicable co_nbinatlon of these factors, (b) Each system must be designed so that
unie_ misuse or inadvertent s_'tuLtlon c_no 61. General The electrical system_ and _ e_entlal load circuits san be supplied In the
_o_ _re_te a hazard; _qulp_nent of the Llrpl&ne must meat the event of reuonsbly probable faults or open

(8) Be in,tailed acoordtn_ to limitations requ_rsments of FAR 23.1851, and the circuits, lncindin_ faul_ In heavy current
specified foe that equipment; and following: carrying cables. -

(4) Function properly when installed. (e) £1ectrica| _.j#ter_t _apacit_. The 1"8- (c) If two independent sources of electrl-
(b) Systems end lnst_llatlons mu_t be de- qutr_t Kensr_ttng capacity, and number and cal power for part/¢ular equipment or sys-

eiSmed to safeguard against ha_rds 1;o the kinds of power sources must--- te_s are required by this regulation, their
aircraft In the event of their malfunction (1) Be determined by an eisctrtcal load electrical energy supply must be ensured by
or failure, analysis, and means such ee duplicate electrical equip-

(c) Where _n installation, the functioning (2) Meet the requirements of FAR meet, throwover switching, or multtchannel
of wh/¢h is nece_ry/n 8hewing complisnoe 23.1301. or lOOp clrenlts separately routed.
with the a_pllcable requlremente, requires (b) Ge_eratln_ _/_tem. The gener&tlng 64. O_rc_It _oteet(ve _e_ces. The clrcuit
a power supply, such installation must be system includes electrical power sources, protective cloy/cos for the electrical circuits
considered an _s_ntal lcmi on the power main power bus_s, trenJml_lon cables, and of the airplane must meet the requirements
supply, end the power souree_ and the d_- associated control, r_ni&ton a_d protective of FAR 93.1357, and In addltlon circuits for
tribution system mu_ be C_l_ble of supply- device. It must be designed so that--- loLds which are essential to safe opera$ion
leg the following power lo_is in probable (I) The Jystem voltage _nd freqnency (_ must have ln_lvlduel and exclusive circuit
operation cOmblnLtlous and for probable applicable) at the term/n_is of all eaenflal, protection.
durstons: load equipment cLu be malnteined within

(1) All essential loads after failure of any the limits for .which the equipment is (See. 313(a), 601, end 603, Federal Aviation
l_lme mover, power converter, or energy designed, dln_ng shy probable opomt/ng Act of 1958, 49 U.S.C. 1S54(_), 1421, _mdstorage device, condlt_on_;

14_3; eec. 6(c), Dep/_rtment of Transport/t-
(_) All essential loads after fslinre of any (2) System tra,_slents _ue to awitchinlg, ton Act, 49 U.8.C. 165_(c) )one engine of two-engine a/rplane_, feult cleP_'/ng, or other c&use_ do not make
(3) In determining the probable op_at- ee_ntl_l loads inoperative, Led do not cause Issued in Wash/n_ton, D.C., on

ln_ combinations and dumt/ons of eesentiel a Smoke or fire hassrd;
1o_ fo_ the power failure conditions de- (8) There are means, accessible in flight June 12, 1970.
jcrlbed in subparagraphs (1) and (_) Of this to appropriate crewmembers, for the indl- J.H. SHAFFER,
ps_[r_ph, It is perntissible to auume t,he£ vldual and collective disconnection of She Administrator.
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