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$21.2 

to those certificates; the issue of pro- 
duction certificates; the issue of air- 
worthiness certificates; and the issue 
of export airworthiness approvals. 

(2) Rules governing the holders of 
any certificate specified in paragraph 
(a)(l) of this section; and 

(3) Procedural requirements for the 
approval of certain materials, parts, 
processes, and appliances. 

(b) For the purposes of this part, the 
word “product” means an aircraft, air- 
craft engine, or propeller. In addition, 
for the purposes of Subpart L only, it 
includes components and parts of air- 
craft, of aircraft engines, and of propel- 
lers; also parts, materials, and appli- 
ances, approved under the Technical 
Standard Order system. 
[Doc. No. 5085, 29 FR 14563, Oct. 24, 1964. as 
amended by Amdt. 21-2. 30 FR 8465. July 2, 
1965; Amdt. 21-6, 30 FR 11379, Sept. 8.19651 

$21.2 Falsification of applications, re- 

(a) No person shall make or cause to  
be made- 

(1) Any fraudulent or intentionally 
false statement on any application for  
a certificate or approval under this 
part; 

(2) Any fraudulent or intentionally 
false entry in any record or report that 
is required to be kept, made, or used to 
show compliance with any requirement 
for the issuance or the exercise of the 
privileges of any certificate or a p  
proval issued under this part; 

(3) Any reproduction for a fraudulent 
purpose of any certificate or approval 
issued under this part. 

(4) Any alteration of any certificate 
or approval issued under this part. 

(b) The commission by any person of 
an act prohibited under paragraph (a) 
of this section is a basis for suspending 
or revoking any certificate or approval 
issued under this part and held by that 
person. 
[Doc. No. 23345.57 FR 41367. Sept. 9,19921 

ports, or records. 
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Certificate shall report any failure, 
malfunction, or defect in any product, 
part, process, or article manufactured 
by it that it determines has resulted in 
any of the occurrences listed in para- 
graph (c) of this section. 

(b) The holder of a Type Certificate 
(including a Supplemental Type Cer- 
tificate). a Parts Manufacturer A p  
proval (PMA), or a TSO authorization, 
or the licensee of a Type of Certificate 
shall report any defect in any product, 
part, or article manufactured by it 
tha t  has left its quality control system 
and that it determines could result in 
any of the occurrences listed in para- 
graph (c) of this section. 

(c) The following occurrences must 
be reported as provided in paragraphs 
(a) and (b) of this section: 
(1) Fires caused by a system or equip 

ment failure, malfunction, or defect. 
(2) An engine exhaust system failure, 

malfunction, or defect which causes 
damage to the engine, adjacent aircraft 
structure, equipment, or components. 

(3) The accumulation or circulation 
of toxic or noxious gases in the crew 
compartment o r  passenger cabin. 

(4) A malfunction, failure, or defect 
of a propeller control system. 
(5) A propeller or rotorcraft hub or 

blade structural failure. 
(6) Flammable fluid leakage in areas 

where an ignition source normally ex- 
ists. 

(7) A brake system failure caused by 
structural or material failure during 
operation. 

(8) A significant aircraft primary 
structural defect or failure caused by 
any autogenous condition (fatigue, un- 
derstrength, corrosion, etc.). 

(9) Any abnormal vibration or buffet- 
ing caused by a structural or system 
malfunction, defect, or failure. 

(10) An engine failure. 
(11) Any structural or flight control 

system malfunction, defect, or failure 
which causes an interference with nor- 
mal control of the aircraft for which 
derogates the flying qualities. 

(12) A complete loss of more than one 
electrical power generating system or 
hydraulic power system during a given 
operation of the aircraft. 
(13) A failure or malfunction of more 

than one attitude, airspeed. or altitude 

$21.3 Reporting of failures, malfunc- 

(a) Except as provided in paragraph 
(d) of this section, the holder of a Type 
Certificate (including a Supplemental 
Type Certificate), a Parts Manufac- 
turer Approval (PMA), or a TSO au- 
thorization, or the licensee of a Type 

tions, and defects. 
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instrument during a given operation of 
the aircraft. 

(d) The requirements of paragraph (a) 
of this section do not apply to- 
(1) Failures. malfunctions, or defects 

that the holder of a Type Certificate 
(including a Supplemental Type Cer- 
tificate), Parts Manufacturer Approval 
(PMA). or TSO authorization, or the li- 
censee of a Type Certificate- 

(i) Determines were caused by im- 
proper maintenance, or improper 
usage: 

(ii) Knows were reported to the FAA 
by another person under the Federal 
Aviation Regulations; or 

(iii) Has already reported under the 
accident reporting provisions of Part 
430 of the regulations of the National 
Transportation Safety Board. 

(2) Failures, malfunctions, or defects 
in products, parts, or articles manufac- 
tured by a foreign manufacturer under 
a U S .  Type Certificate issued under 
$21.29 or $21.617, or exported t o  the 
United States under 521.502. 

(e) Each report required by this 
section- 

(1) Shall be made to the Aircraft Cer- 
tification Office in the region in which 
the person required to make the report 
is located within 24 hours after it has 
determined that the failure, malfunc- 
tion, or defect required to be reported 
has occurred. However, a report that is 
due on a Saturday or a Sunday may be 
delivered on the following Monday and 
one that is due on a holiday may be de- 
livered on the next workday; 

(2) Shall be transmitted in a manner 
and form acceptable to the Adminis- 
trator and by the most expeditious 
method available; and 

(3) Shall include as much of the fol- 
lowing information as is available and 
applicable: 

(i) Aircraft serial number. 
(ii) When the failure, malfunction, or 

defect is associated with an article ap- 
proved under a TSO authorization, the 
article serial number and model des- 
ignation, as appropriate. 

(iii) When the failure, malfunction, 
or defect is associated with an engine 
or propeller. the engine or propeller se- 
rial number, as appropriate. 

(iv) Product model. 
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(v) Identification of the part, compo- 
nent, or system involved. The identi- 
fication must include the part number. 

(vi) Nature of the failure, malfunc- 
tion, or defect. 

(0 Whenever the investigation of a n  
accident or service difficulty report 
shows that an article manufactured 
under a TSO authorization is unsafe 
because of a manufacturing or design 
defect. the manufacturer shall, upon 
request of the Administrator, report to 
the Administrator the results of its in- 
vestigation and any action taken or 
proposed by the manufacturer to cor- 
rect that defect. If action is required to 
correct the defect in existing articles, 
the manufacturer shall submit the data 
necessary for the issuance of an appro- 
priate airworthiness directive to  the 
Manager of the Aircraft Certification 
Office for the geographic area of the 
FAA regional office in the region in 
which it is located. 
[Amdt. 2136, 35 FR 18187. NOV. 28. 1970. as 
amended by Amdt. 21-37, 35 FR 18450, Dec. 4, 
1970; Amdt. 21-50. 45 FR 38346. June 9, 1980; 
Amdt. 21-67.54 FR 39291. Sept. 25,19891 

521.5 Airplane or Rotorcraft Flight 

(a) W i t h  each airplane or rotorcraft 
that was not type certificated with a n  
Airplane or Rotorcraft Flight Manual 
and that has had no flight time prior to 
March 1.1979, the holder of a Type Cer- 
tificate (including a Supplemental 
Type Certificate) or the licensee of a 
Type Certificate shall make available 
to the owner at the time of delivery of 
the aircraft a current approved Air- 
plane or Rotorcraft Flight Manual. 

(b) The Airplane or Rotorcraft Flight 
Manual required by paragraph (a) of 
this section must contain the following 
information: 

(1) The operating limitations and in- 
formation required to be furnished in 
an Airplane or Rotorcraft Flight Man- 
ual or in manual material, markings, 
and placards, by the applicable regula- 
tions under which the airplane or 
rotorcraft was type certificated. 

(2) The maximum ambient atmos- 
pheric temperature for which engine 
cooling was demonstrated must be 
stated in the performance information 
section of the Flight Manual, if the a p  
plicable regulations under which the 

ManuaL 
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ards for the aircraft, aircraft engine or 
propeller as the Administrator finds 
necessary to  establish a level of safety 
equivalent to that established in the 
regulations. 
[Amdt. 21-19, 32 FR 17851. Dec. 13. 1967; as 
amended by Amdt. 21-51. 45 FR 60170. Sept. 
11.19801 

5 21.17 Designation of applicable regu- 

(a) Except as provided in 523.2, 525.2, 
527.2. $29.2 and in parts 34 and 36 of this 
chapter, an applicant for a type certifi- 
cate must show that the aircraft, air- 
craft engine, or propeller concerned 
m e e t s  

(1) The applicable requirements of 
this subchapter that are effective on 
the date of application for that certifi- 
cate u n l e s s  

(i) Otherwise specified by the Admin- 
istrator; or 

(ii) Compliance with later effective 
amendments is elected or required 
under this section; and 

(2) Any special conditions prescribed 
by the Administrator. 

(b) For special classes of aircraft, in- 
cluding the engines and propellers in- 
stalled thereon (e.g.. gliders, airships. 
and other nonconventional aircraft). 
for which aimorthiness standards have 
not been issued under this subchapter, 
the applicable requirements will be the 
portions of those other airworthiness 
requirements contained in Parts 23, 25, 
27, 29, 31, 33, and 35 found by the Ad- 
ministrator to  be appropriate for the 
aircraft and applicable to a specific 
type design, or such airworthiness cri- 
teria 85 the Administrator may find 
provide an equivalent level of safety to  
those parts. 

(c) An application for type certifi- 
cation of a transport category aircraft 
is effective for 5 years and a n  applica- 
tion for any other type certificate is ef- 
fective for 3 years, unless an  applicant 
shows at the time of application that 
his product requires a longer period of 
time for design, development, and test- 
ing, and the Administrator approves a 
longer period. 

(d) In a case where a type certificate 
has not been issued, or it is clear that 
a type certificate will not be 
within the time limit established unde 

lations. 

aircraft was type certificated do not re- 
quire ambient temperature on engine 
cooling operating limitatioos in the 
Flight Manual. 
[Amdt. 21-46. 43 FR 2316. Jan. 16. 19781 

Subpart 8-Type Certificates 
SOURCE: Docket No. 5085. 29 FR 14564. Oct. 

24. 1964, unless otherwise noted. 

$21.11 Applicability. 
This subpart p rescr ibes  
(a) Procedural requirements for the 

issue of type certificates for aircraft, 
aircraft engines, and propellers; and 

(b) Rules governing the holders of 
those certificates. 

9 21.13 Eligibility. 

a type certificate. 
[Amdt. 21-25, 34 FR 14068, Sept. 5, 19691 

5 21.15 Application for type certificate. 
(a) An application for a type certifi- 

cate is made on a form and in a manner 
prescribed by the Administrator and is 
submitted to  the appropriate Aircraft 
Certification Office. 

(b) An application for an aircraft 
type certificate must be accompanied 
by a three-view drawing of that air- 
craft and available preliminary basic 
data. 

(c) An application for an aircraft en- 
gine type certificate must be accom- 
panied by a description of the engine 
design features, the engine operating 
characteristics, and the proposed en- 
gine operating limitations. 
[Doc. No. 5085, 29 FR 14564. Oct. 24. 1964. as 
amended by Amdt. 21-40, 39 FR 35459, Oct. 1. 
1974; Amdt. 21-67. 54 FR 39291. Sept. 25. 19891 

Q 21.16 Special conditions. 
If the Administrator finds that the 

airworthiness regulations of this sub- 
chapter do not contain adequate or a p  
propriate safety standards for an air- 
craft, aircraft engine, or propeller be- 
cause of a novel or unusual design fea- 
ture of the aircraft, aircraft engine or 
propeller, he prescribes special condi- 
tions and amendments thereto for the 
product. The special conditions are is- 
sued in accordance with Part 11 of this 
chapter and contain such safety stand- 

Any interested person may apply for 
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paragraph (c) of this section, the appli- 
cant may- 

(1) File a new application for a type 
certificate and comply with all the pro- 
visions of paragraph (a) of this section 
applicable to an original application; 
or 

(2) File for an extension of the origi- 
nal application and comply w i t h  the 
applicable airworthiness requirements 
of this subchapter that  were effective 
on a date, to  be selected by the appli- 
cant, no t  earlier than the date which 
precedes the date of issue of the type 
certificate by the time limit estab- 
lished under paragraph (c) of this sec- 
tion for the original application. 

(e) If a n  applicant elects to  comply 
with an  amendment t o  this subchapter 
tha t  is effective after the filing of the 
application for a type certificate, he 
must also comply with any other 
amendment tha t  the Administrator 
finds is directly related. 

( f )  For primary category aircraft, the 
requirements are: 

(1) The applicable airworthiness re- 
quirements contained in parts 23.27, 31. 
33, and 35 of this subchapter, or such 
other airworthiness criteria as the Ad- 
ministrator may find appropriate and 
applicable to  the specific design and in- 
tended use and provide a level of safety 
acceptable to  the Administrator. 

(2) The noise standards of part 36 a p  
plicable to  primary category aircraft. 
[Doc. No. W. 29 FR 14554, Oct. 24. 1964. as 
amended by Amdt. 21-19, 32 FR 17851. Dec. 13. 
1967; h d t .  21-24. 34 FR 364. Jan. 10. 1W: 
Amdt. 2142, 40 FR 1@3. Jan. 6. 1975; Amdt. 
21-58. 50 FR 46977. Nov. 13, 1985; Amdt. 21-60. 
52 FR 8042, Mar. 13. 1987: Amdt. 21-68. 55 FR 
32860. Aug. 10. 1990: Amdt. 21-63, 56 FR 41051. 
Aug. 16. 1991; Amdt. 21-70, 57 FR 41367. Sept. 
9.19921 

621.19 Changes requiring a new type 

Any person who proposes to change a 
product must make a new application 
for a type certificate if- 

(a) The Administrator finds that the 
proposed change in.  design, configura- 
tion, power, power limitations (en- 
gines), speed limitations (engines), or 
weight is so extensive that  a substan- 
tially complete investigation of com- 
pliance with the applicable regulations 
is required; 

certiikate. 

521.21 

(b) In the case of a normal, utility, 
acrobatic, commuter or transport cat- 
egory aircraft. the proposed change is- 

(1) In the number of engines or ro- 
tors: or 

(2) To engines or rotors using dif- 
ferent principles of propulsion or to ro- 
tors using different principles of oper- 
ation: 

(c) In the case of an aircraft engine, 
the proposed change is in the principle 
of operation; or 

(d) In the case of propellers, the pro- 
posed change is in the number of blades 
or principle of pitch change operation. 
[Doc. No. 5085. 29 FR 14564. Oct. 24. 1964, as 
amended by Amdt. 23-34. 52 FR 1835. Jan. 15. 
19871 

$21.21 Issue of type certificate: nor- 
mal, utility, acrobatic, commuter, 
and transport category aircraft; 
manned free balloons: special class- 
es of aircraft; aircraft engines; pro- 
pellers. 

An applicant is entitled to a type cer- 
tificate for an  aircraft in  the normal, 
utility, acrobatic, commuter, or trans- 
port category, or for a manned free bal- 
loon, special class of aircraft, or an air- 
craft engine or propeller. if- 

(a) The product qualifies under 521.27; 
or  

(b) The applicant submits ' the type 
design, test reports, and computations 
necessary to  show that the product to 
be certificated meets the applicable 
airworthiness, aircraft noise, fuel vent- 
ing, and exhaust emission require- 
ments of the Federal Aviation Regula- 
tions and any special conditions pre- 
scribed by the Administrator, and the 
Administrator finds- 

(1) Upon examination of the type de- 
sign. and after completing all tests and 
inspections, that- the type. design and 
the product meet the applicable, noise, 
fuel venting, and emissions require- 
ments of the Federal Aviation Regula- 
tions, and further finds that  they meet 
the applicable airworthiness require- 
ments of the Federal Aviation Regkla- 
tions or that any airworthiness provi- 
sions not. complied with are com- 
pensated for by factors that  provide an  
equivalent level of safety; and 

(2) For an  aircraft, that no feature or 
characteristic makes it unsafe for the 

87 
150646 0-94-4 



521.24 

mined; lists the specific documents in 
which the type certification data infor- 
mation is provided; lists all necessary 
drawings and documents used to define 
the type design; and lists all the engi- 
neering reports on tests and computa- 
tions that the applicant must retain 
and make available under 521.49 to sub-~ 

category in which certification is re- 
quested. 
[Doc. No. 5085. 29 FR 14564. Ocs. 24. 1964. as 
amended by Amdt. 21-15. 32 FR 3735. Mar. 4.  
1967; Amdt. 21-!27. 34 FR 18368. NOV. 18. 1969: 
Amdt. 21-60. 52 FR 8042. Mar. 13. 1987; Amdt. 
2148.55 FR 32860. Aug. 10, 19901 

5 21.23 [Reservedl 

g 21.24 Issuance of type certificate: pri- 

(a) The applicant is entitled to a type 
certificate for an aircraft in the pri- 
mary category if- 

(1) The aircraft- 
(i) Is unpowered; is an airplane pow- 

ered by a single. naturally aspirated 
engine with a 61-knot or less V, stall 
speed as defined in 523.49; or is a rotor- 
craft with a 6-pound per square foot 
main rotor disc loading limitation. 
under sea level standard day condi- 
tions: 

(ii) Weighs not more than 2,700 
pounds; 

(iii) Has a maximum seating capacity 
of not more than four persons, includ- 
ing the pilot; and 

mary category aircraft ’ 

(iv) Has an unpressurized cabin. 
(2) The applicant has submitted- 
(i) Except as provided by paragraph 

(c) of this section, a statement, in a 
form and manner acceptable to the Ad- 
ministrator, certifying that: the appli- 
cant has completed the engineering 
analysis necessary to demonstrate 
compliance with the applicable air- 
worthiness requirements: the applicant 
has conducted appropriate flight, 
structural. propulsion, and systems 
tests necessary to  show that the air- 
craft, its components. and its equip- 
ment are reliable and function prop  
erly; the type design complies with the 
airworthiness standards and noise re- 
quirements established for the aircraft 
under §21.17(f); and no feature or char- 
acteristic makes it unsafe for its in- 
tended use: 

(ii) The flight manual required by 
5 21.5(b). including any information re- 
quired to be furnished by the applicable 
airworthiness standards; 

(iii) Instructions for continued air- 
worthiness in accordance with 
521.50(b); and 

(iv) A report that: summarizes how 
compliance with each provision of the 
type certification basis was deter- 

/ 

ble airworthiness standards. 
(3) The Administrator finds that- 
(i) The aircraft complies wi th  those 

applicable airworthiness requirement: 
approved under §21.17(f) of this part 
and 

(ii) The aircraft has no feature o 
characteristic that  makes it unsafe for 
its intended use. 

(b) A n  applicant may include a spe- 
cial inspection and preventive mainte- 

021.25 Issue of type certificate: Re- 

[Doc. No. 23345. 57 FR 41361. Sept. 9, 19921 

(a) An applicant is entitled to  a type 
certificate for an aircraft in the re- 
stricted category for special purpose 
operations if he shows compliance with 
the applicable noise requirements o 
Part 36 of this chapter, and if he shows 
that  no feature or characteristic of th 
aircraft makes it unsafe when it is o 
erated under the limitations prescribed 
for its intended use, and tha t  the 
aircrafli- 

(1) Meets the airworthiness require 
ments of an aircraft category excep 
those requirements that  the Admini 
trator finds inappropriate for the s 

1 stricted category aircraft. 

i 
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cia1 purpose for which the aircraft is to 
be used: or 

(2) Is of a type that has been manu- 
factured in accordance wi th  the re- 
quirements of and accepted for use by. 
an Armed Force of the United States 
and has been later modified for a spe- 
cial purpose. 

(b) For the purposes of this  section, 
"special purpose operations" i n c l u d e s  

(1) Agricultural (spraying, dusting, 
and seeding, and livestock and preda- 
tory animal control); 

(2) Forest and wildlife conservation; 
(3) Aerial surveying (photography. 

mapping, and oil and mineral explo- 
ration); 

(4) Patrolling (pipelines, power lines, 
and canals); 

(5) Weather control (cloud seeding); 
(6) Aerial advertising (skywriting, 

banner towing, airborne signs and pub- 
lic address systems); and 

(7) Any other operation specified by 
the Administrator. 
[Doc. No. 5M15. 29 FR 14564, Oct. 24, 1964. as 
amended by Amdt. 2142. 40 FR 1033. Jan. 6, 
19751 

$21.27 Issue of t certificate: sur- 
plus aircraft o f x  Armed Forces. 

(a) Except as provided in paragraph 
(b) of this section an applicant is enti- 
tled to  a type certificate for an aircraft 
in the normal, utility, acrobatic, com- 
muter, or transport category that was 
designed and constructed in the United 
States, accepted for operational use, 
and declared surplus by, an Armed 
Force of the United States, and that is 
shown to comply wi th  the applicable 
certification requirements in para- 
graph (0 of this section. 

(b) An applicant is entitled to a type 
certificate for a surplus aircraft of the 
Armed Forces of the United States 
tha t  is a counterpart of a previously 

Small recipraating-engine powered airplanes ......_... 
Small ruttine engin-ed airplanes 

Commutef caIegoy airphnes __- 

Large redprwalingangine w e d  airplaws ........... 

321.27 

type certificated civil aircraft, if he 
shows compliance wi th  the regulations 
governing the original civil aircraft 
type Certificate. 

(c) Aircraft engines, propellers, and 
their related accessories installed in 
surplus Armed Forces aircraft, for 
which a type certificate is sought 
under this section, will be approved for 
use on those aircraft i f  the applicant 
shows that  on the basis of the previous 
military qualifications. acceptance, 
and service record, the product pro- 
vides substantially the same level of 
airworthiness as would be provided if 
the engines or propellers were type cer- 
tificated under Part 33 or 35 of the Fed- 
eral Aviation Regulations. 

(d) The Administrator may relieve an 
applicant from strict compliance with 
a specific provision of the applicable 
requirements in paragraph (0 of this 
section, if the Administrator finds that  
the method of compliance proposed by 
the applicant provides substantially 
the same level of airworthiness and 
that strict compliance with those regu- 
lations would impose a severe burden 
on the applicant. The Administrator 
may use experience that was satisfac- 
tory to an Armed Force of the United 
States in making such a determina- 
tion. 

( e )  The Administrator may require 
a n  applicant to comply with special 
conditions and later requirements than 
those in paragraphs (c) and (0 of this 
section, if the Administrator finds that 
compliance with the listed regulations 
would not ensure an adequate level of 
airworthiness for the aircraft. 

(fj Except as provided in paragraphs 
(b) through (e) of this section, an appli- 
cant for a type certificate under this 
section must comply with the appro- 
priate regulations listed in the follow- 
ing table: 

Before May 16, 1956 ........... CAR Pad 3, as efl&e k y  15. 1956. 
After May 15, 1956 .I....__.__ CAR Pad 3. u FAR Parl23. 
Before Oa. 2. 1959 ........". CAR Pad 3. as eflective od. 1. 1959. 
After 01% 1. 1959 ..._-......_. CAR Pad 3 u FAR Pad 23. 
Aner (Feb. 17. 1987) ....__.._. 
FAR Pad 23 as 01 (Feb. 17. 

1987). 
M o r e  A u g  26. 1955 ...._._._ CAR Par( 4b. as efledive Aug. 25. 1955. 
Afler Aug. 25. 1959 .........- CAR Par( 4b w FAR Pad 25. 
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product required by the Administrator 
and 

(3) The manuals, placards, listings 
and instrument markings required b j  

i 14 CFR Ch. I (1-1-94 Editlon) 

where compliance therewith is cer- 
tified under paragraph (a)(l)(i) of this  
section, and under the airworthiness 
standards of that part of  the Federal 
Aviation Regulations with which com- 
pliance is certified under paragraph 

I 
Tvpe d eimaff 

Large turbine mginepowetsd airplena 

Rotoruan wth maximum cartimed tdteoll vaigm 

M a e  03. 2. 1959 CAR Pa4 4. as eflgtiVe Oct 1. 1959. 
Ah@ On. I .  1959 .....,__.... CAR part db or FAR Pad 25. 

I 6.W pounds a les~ 
of: 

I Aner 06 1. 1959 

1 W h m  no smrjk dale b listed. the a m l i i  reaulations are "e in ened on the date lhat the first aimn cd the Wicu 

I CAR Part 7. of FAR Pad 29. 

[Doc. No. 5085. 29 FR 14564. Oct. 24, 1954. as 
amended by Amdt. 21-59, 52 FR 1835. Jan. 15. 
1987; 52 FR 7262. Mar. 9.19811 

921.29 Issue of type certificate. import 

(a) A type certificate may be issued 
for a product that is manufactured in a 
foreign country with which the United 
States has an  agreement for the ac- 
ceptance of these products for export 
and import and that is to  be imported 
into the United States if- 

(1) The country in which the product 
was manufactured certifies that the 
product has been examined, tested, and 
found to meet- 

(i) The applicable aircraft noise. fuel 
venting and exhaust emissions require- 
ments of this subchapter as designated 
in 521.17. or the applicable aircraft 
noise, fuel venting and exhaust emis- 
sions requirements of the country in 
which the product was manufactured, 
and any other requirements the Ad- 
ministrator may prescribe to provide 
noise, fuel venting and exhaust emis- 
sion levels no greater than those pro- 
vided by the applicable aircraft noise, 
fuel venting, and exhaust emission re- 
quirements of this subchapter as des- 
ignated in 521.17; and 

(ii) The applicable airworthiness re- 
quirements of this subchapter as des- 
ignated in 521.17, or the applicable air- 
worthiness requirements of the coun- 
try in which the product was manufac- 
tured and any other requirements the 
Administrator may prescribe to pro- 
vide a level of safety equivalent to that 
provided by the applicable airworthi- 
ness requirements of this subchapter as 
designated in 521.17; 

(2) The applicant has submitted the 
technical data, concerning aircraft 
noise and airworthiness, respecting the 

products. 
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[Doc. No. 5085. 29 FR 14564. Oct. 24. 1964, as  
amended by Amdt. 21-67. 54 FR 39291. Sept. 
25.19891 

f 21.49 Availability. 
The holder of a type certificate shall 

make the certificate available for ex- 
amination upon the request of the Ad- 
ministrator or the National Transpor- 
tation Safety Board. 
[Doc. No. 5085. 29 FR 14564. Oct. 24. 1964. as 
amended by Doc. No. 80&4. 32 FR 5769. Apr. 11. 
19671 

9 21.50 Instructions for continued air- 
worthiness and manufactureis 
maintenance manuals having air- 
worthiness limitations sections. 

(a) The holder of a type certificate 
for a rotorcraft for which a Rotorcraft 
Maintenance Manual containing an 
“Airworthiness Limitations” section 
has been issued under 927.1529 (a)(2) or 
$29.1529 (a)(2) of this chapter. and who 
obtains approval of changes to  any re- 
placement time, inspection interval, or  
related procedure in that section of the 
manual, shall make those changes 
available upon request to any  operator 
of the same type of rotorcraft. 

(b) The holder of a design approval, 
including either the type certificate or 
supplemental type certificate for an 
aircraft, aircraft engine, or propeller 
for which application was made after 
January 28. 1981, shall furnish at least 
one set  of complete Instructions for 
Continued Airworthiness. prepared in  
accordance with 8823.1529, 25.1529, 
27.1529. 29.1529. 31.82, 33.4. or 35.4 of this 
chapter, or as specified in the applica- 
ble airworthiness criteria for special 
classes of aircraft defined in  §21.17(b), 
as applicable, t o  the owner of each type 
of aircraft, aircraft engine, or propeller 
upon its  delivery, or upon issuance of 
the first standard airworthiness certifi- 
cate for the affected aircraft, which- 
ever occurs later, and thereafter make 
those instructions available to any 
other person required by this chapter 
to comply with any of the terms of 
these instructions. In addition, changes 
to the Instructions for Continued Air- 
worthiness shall be made available t o  
any person required by this chapter to  
comply with any of those instructions. 
[Amdt. No. 21-23. 33 FR 14105. Sept.  18. 1963. 
as amended by Amdt. No 21-51, 45 FR 60170. 

521.73 

Sept. 11. 1980; Amdt. 2160. 52 FR 8042. Mar. 
13. 19871 

5 21.51 Duration. 
A type certificate is effective until 

surrendered, suspended, revoked, or a 
termination date is otherwise estab- 
lished by the Administrator. 

5 21.53 Statement of conformity. 
(a) Each applicant must submit a 

statement of conformity (FAA Form 
317) to the Administrator for each air- 
craft engine and propeller presented to  
the Administrator for type certifi- 
cation. This statement of conformity 
must include a statement that  the air- 
craft engine or propeller conforms to  
the type design therefor. 
(b) Each applicant must submit a 

statement of conformity to the Admin- 
istrator for each aircraft or part there- 
of presented to the Administrator for 
tests. This statement of conformity 
must include a statement that the a p  
plicant has complied with 521.33(a) (un- 
less otherwise authorized under tha t  
paragraph). 
(Amdt. 21-17. 32 FR 14926. Oct. 28.19671 

Subpart C-Provisional Type 
Certificates 

SOURCE: Docket NO. 5085. 29 FR 14566. OCt. 
24. 1964. unless otherwise noted. 

5 21.71 Applicability. 
This subpart prescribes- 
(a) Procedural requirements for the 

issue of provisional type certificates, 
amendments to provisional type cer- 
tificates, and provisional amendments 
to  type certificates; and . 
(b) Rules governing the holders of 

those certificates. 

g 21.73 Eligibility. 
(a) Any manufacturer of aircraft 

manufactured within the United States 
who is a United States citizen may 
apply for Class I or Class I1 provisional 
type certificates, for amendments to  
provisional type certificates held by 
him, and for provisional amendments 
t o  type certificates held by him. 

(b) Any manufacturer of aircraft 
manufactured in a foreign country 
with which the United States has a n  
agreement for the acceptance of those 
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ing restrictions are established for the 
aircraft. 

(f) The applicant must establish an 
inspection and maintenance program 
for the continued airworthiness of the 
aircraft. 
(g) The applicant must show that a 

prototype aircraft has been flown for at 
least 50 hours under an experimental 
certificate issued under $521.191 
through 21.195, or under the auspices of 
a n  Armed Force of the United States. 
However, in the case of an amendment 
to a provisional type certificate, the 
Administrator may reduce the number 
of required flight hours. 
[Doc. No. 5085. 29 FR 14566, Oct. 24, 1W. as 
amended by Amdt. 21-66.34 FR 34329. Aug. 18, 
19891 

521.83 Requirements for issue and 
amendment of Class I1 pmvisional 
type certificates. 

§21.83 

aircraft in the same transport category 
as the subject aircraft. 

(e) The FAA's official flight test pro- 
gram or  the flight test program con- 
ducted by the authorities O f  the coun- 
try in which the aircraft was manufac- 
tured, with respect to  the issue of a 
type certificate for that  aircraft. must 
be in progress. 

(0 The applicant or, in the case of a 
foreign manufactured aircraft, the 
country in which the aircraft was man- 
ufactured, must certify that- 
(1) The aircraft has been designed and 

constructed in accordance with the air- 
worthiness requirements applicabIe to 
the issue of the type certificate applied 
for; 

(2) The aircraft substantially com- 
plies with the applicable flight char- 
acteristic requirements for the type 
certificate applied for; and 

(3) The aircraft can be operated safe- 
ly under the appropriate operating lim- 
itations in this subchapter. 

(g) The applicant must submit, a re- 
port showing that the aircraft has .been 
flown in all maneuvers necessaxy..to 
show compliance with the'. flight:re- 
quirements for the'-issue ot- . the type .: 

. .  7 

.; 

subchapter. 

visional aircraft flight manual 'contain- 
ing all -1imitati 
issue of the type 

(h) The applicant-must 

tablished, approp 

aircraft. 
' (j) The applicant (mu& 
prototype aircraft hhs been 

(a) An applicant who manufactures 
aircraft within the United States is en- 
titled to  the issue or amendment of a 
Class I1 provisional type certificate if 
he shows compliance wi th  this section 
and the Administrator finds that  there 
is no feature, characteristic, or condi- 
tion that would make the aircraft un- 
safe when operated in accordance wi th  
the limitations in paragraph (h) of this 
section, and $991.317 and 121.207 of this 
chapter. 
(b) An applicant who manufactures 

aircraft in a country with which the 
United States has an agreement for the 
acceptance of those aircraft for export 
and import is entitled to the issue or 
amendment of a Class 11 provisional 
type certificate if the country in which 
the aircraft was manufactured certifies 
tha t  the applicant has shown compli- 
ance with this section, that  the .air- 
craft meets the requirements of para- 
graph (0 of .this section and that there 
is no feature, characteristic, or condi- 
tion that would make the, aircraft un- 
safe when'.operated in accordance with 
the limiditions in paragraph (h) of tliis 
secti0.n and $$91.31'7. .and 121.207 of this 
chapter. .. 

,.. (c) The applicant 'must apply for a 
type certificate, in the transport cat- 
egory, for the aircraft. . .  

(d) The applicant must hold a U.S. 

.. I 

[Amdt. 21-12, 31 F'R 13386. Qct.A*bS. .1966.@,;''-: $;; 
amended by Amdt. 21566-54 FR 34329. Aug++. ., $$ 

;..;. ,-, ::/ .:. , . '  <?. 
.. ._ 

. ,*" .. 7'. ' : _ ' '  '' . B . _  type certificate-for at -.least one other . 19891 
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$21.85 Provisional amendments to 

(a) An applicant who manufactures 
aircraft within the United States is en- 
titled to a provisional amendment to a 
type certificate if he shows compliance 
wi th  this section and the Adminis- 
trator finds that there is no feature, 
characteristic, or condition that would 
make the aircraft unsafe when oper- 
ated under the appropriate limitations 
contained in this subchapter. 

(b) An applicant who manufactures 
aircraft in a foreign country with 
which the United States has an agree- 
ment for the acceptance of those air- 
craft for export and import is entitled 
to a provisional amendment to  a type 
certificate if the country in which the 
aircraft was manufactured certifies 
that the applicant has shown compli- 
ance with this section, that the air- 
craft meets the requirements of para- 
graph (e) of this section and that there 
is no feature, characteristic, or condi- 
tion that would make the aircraft un- 
safe when operated under the appro- 
priate limitations contained in this 
subchapter. 

(c) The applicant must apply for an 
amendment to the type certificate. 

(d) The FAA’s official flight test pro- 
gram or the flight test program con- 
ducted by the authorities of the coun- 
t ry  in which the aircraft was manufac- 
tured, with respect to  the amendment 
of the type certificate, must be in 
progress. 

(e) The applicant or. in the case of 
foreign manufactured aircraft, the 
country in which the aircraft w a s  man- 
ufactured. must certify that- 
(1) The modification involved in the 

amendment to  the type certificate has 
been designed and constructed in ac- 
cordance wi th  the airworthiness re- 
quirements applicable to the issue of 
the type certificate for the aircraft: 

(2) The aircraft substantially com- 
plies with the applicable night char- 
acteristic requirements for the type 
certificate; and 

(3) The aircraft can be operated safe- 
ly under the appropriate operating lim- 
itations in this subchapter. 

(0 The applicant must submit a re- 
port showing that  the aircraft incor- 
porating the modifications involved 
has been flown in all maneuvers nec- 

type certificates. 
essary t o  show compliance with the 
flight requirements applicable to those 
modifications and to establish that the 
aircraft can be operated safely in ac- 
cordance with the limitations specified 
in $191.317 and 121.207 of this chapter. 
(8) The applicant must establish and 

publish, in a provisional aircraft flight 
manual or other document and on ap- 
propriate placards, all limitations re- 
quired for the issue of the type certifi- 
cate applied for. including weight, 
speed, flight maneuvers, loading, and 
operation of controls and equipment, 
unless, for each limitation not so es- 
tablished, appropriate operating re- 
strictions are established for the air- 
craft. 

(h) The applicant must establish an 
inspection and maintenance program 
for the continued airworthiness of the 
aircraft. 

(i) The applicant must operate a pro- 
totype aircraft modified in accordance 
with the corresponding amendment t o  
the type certificate for the number of 
hours found necessary by the Adminis- 
trator. 
[Amdt. 21-12, 31 FR 13388, Oct. 15. 1966, as 
amended by Amdt. 21-66.54 FR 34329, Aug. 18. 
19891 

Subpart D-Changes to Type 
Certificates 

SOURCE: Docket No. 5085. 29 FR 14567, Oct. 
24. 1964, unless otherwise noted. 

5 21.91 Applicability. 
This subpart prescribes procedural 

requirements for the approval of 
changes t o  type certificates. 

421.93 Classification of changes in 

(a) In addition t o  changes in type de- 
sign specified in paragraph (b) of this 
section, changes in type design are 
classified as minor and major. A 
“minor change” is one that  has no a g  
preciable effect on the weight, balance, 

acteristics affecting the airworthiness 

structural strength, reliability. oper- 
ational characteristics, or other char- 

of the product. All other changes are 
“major changes” (except as provided in 
parsgraph (b) of this section). 

(b) For the purpose of complying 
with Part 36 of this chapter. and except 

type design. 

1 
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5 21.128 Tests: aircraft engines. 
(a) Each person manufacturing air- 

craft engines under a type certificate 
only shall subject each engine (except 
rocket engines for which the manufac- 
turer must establish a sampling tech- 
nique) to an  acceptable test run that 
includes the following: 

(1) Break-in runs that include a de- 
termination of fuel and oil consump 
tion and a determination of power 
characteristics at rated maximum con- 
tinuous power or thrust and. if applica- 
ble, at rated takeoff power or thrust. 

(2) A t  least five hours of operation at 
rated maximum continuous power or 
thrust. For engines having a rated 
takeoff power or thrust higher than 
rated maximum continuous power o r  
thrust, the five-hour run must include 
30 minutes at rated takeoff power or 
thrust. 

(b) The test runs required by para- 
graph (a) of this section may be made 
with the engine appropriately mounted 
and using current types of power and 
thrust measuring equipment. 
Doc. No. 5085. 29 FR 14563. Oct. 24, 1964. as 
amended by Amdt. 21-5, 32 FR 3735, hfar. 4. 
19671 

5 21.129 Teste: propellers. 
Each person manufacturing propel- 

lers under a type certificate only shall 
give each variable pitch propeller an 
acceptable functional test to determine 
if it operates properly throughout the 
normal range of operation. 

$21.130 Statement of conformity. 
Each holder or licensee of a type cer- 

tificate only, for a product manufac- 
tured in the United States, shall, upon 
the initial transfer by him of the own- 
ership of such product manufactured 
under that  type certificate. or  upon a p  
plication for the original issue of an 
aircraft airworthiness certificate or an 
aircraft engine or propeller airworthi- 
ness approval tag (FAA Form 8130-3). 
give the Administrator a statement of 
conformity (FAA Form 317). This state- 
ment must be signed by an authorized 
person who holds a responsible position 
in the manufacturing organization, and 
must include- 

(a) For each product, a statemer,t 
that  the product conforms to its type 

5 21.137 

certificate and is in condition for safe 
operation; 

(b) For each aircraft, a statement 
that  the aircraft has been flight 
checked; and 

(c) For each aircraft engine or vari- 
able pitch propeller, a statement that  
the engine or propeller has been sub- 
jected by the manufacturer to  a final 
operational check. 
However, in the case of a product man- 
ufactured for an Armed Force of the 
United States, a statement of conform- 
ity is not required if  the product has 
been accepted by that Armed Force. 
[Amdt. 21-25. 34 FR 14068. Sept. 5.19691 

Subpas G-Production 
Certificates 

SOURCE: Docket No. 5085, 29 FR 14569, Oct. 
24, 1%. unless other--ise noted. 

$21.131 Applicability. 
This subpart prescribes procedural 

requirements for the issue of produc- 
tion certificates and rules governing 
the holders of those certificates. 

521.133 Eligibility. 
(a) Any person may apply for a pro- 

duction certificate if  he holds, for the 
product concerned, a- 

(1) Current type certificate; 
(2) Right to the benefits of that  type 

certificate under a licensing agree- 
ment; or 

(3) Supplemental type certificate. 
(b) Each application for a production 

certificate must be made in a form and 
manner prescribed by the Adminis- 
trator. 

$ 21.135 Requirements for issuance. 
An applicant is entitled to  a produc- 

tion certificate if the Administrator 
finds, after examination of the support- 
ing data and after inspection of the or- 
ganization and production facilities, 
t h a t  the applicant has complied with 
5521.139 and 21.143. 

521.137 Location of manufacturing fa- 

The Administrator does not issue a 
production certificate if the manufac- 
turing facilities concerned are located 
outside the United States, unless the 

cilities. 
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$ 21.155 Transferability. 

ferable. 

5 21.157 Inspections and tests. 

Each holder of a production certifi- 
cate shall allow the Administrator to 
make any inspections and tests nec- 
essary to determine compliance with 
the applicable regulations in this sub- 
chapter. 

921.159 Duration. 
A production certificate is effective 

until surrendered. suspended, revoked, 
or a termination date is otherwise es- 
tablished by the Administrator, or the 
location of the manufacturing facility 
is changed. 

5 21.161 Display. 
The holder of a production certificate 

shall display it prominently in the 
main office of the factory in which the 
product concerned is manufactured. 

ti 21.163 Privileges. 
(a) The holder of a production certifi- 

cate may- 
(1) Obtain an  aircraft airworthiness 

certificate without further showing, 
except that the Administrator may in- 
spect the aircraft for conformity with 
the type design; or 

(2) In the case of other products, ob- 
tain approval for installation on type 
certificated aircraft. 

(b) Notwithstanding the provisions of 
$147.3 of this chapter, the holder of a 
production certificate for a primary 
category aircraft, or for a normal, util- 
ity, or acrobatic category aircraft of a 
type design that is eligible for a special 
airworthiness certificate in the pd- 
mary category under 521.184(c), may- 

(1) Conduct training for persons in 
the performance of a special inspection 
and preventive maintenance program 
approved as a part of the aircraft's 
type design under §21.24(b). provided 
the training is given by a person hold- 
ing a mechanic certificate wi th  appro- 
priate airframe and powerplant ratings 
issued under part 65 of this chapter; 
and 

(2) Issue a certificate of competency 
to persons successfully completing the 
approved training program, provided 

A production certificate is not trans- 

5 21.1 75 

the certificate specifies the aircraft 
make and model to which the certifi- 
cate applies. 
[Doc. No. 23345. 57 FR 41368. Sept. 9. 19921 

9 21.165 Responsibility of holder. 
The holder of a production certificate 

shall- 
(a) Maintain the quality control sys- 

tem in conformity wi th  the data and 
procedures approved for the production 
certificate: and 
(b) Determine that each part and 

each completed product, including pri- 
mary category aircraft assembled 
under a production certificate by an- 
other person from a kit provided by the 
holder of the production certificate, 
submitted for airworthiness certifi- 
cation or approval conforms t o  the ap- 
proved design and is in a condition for 
safe operation. 
[Doc. No. 5085, 29 FR 14569, Oct. 24, 1964, as 
amended by Amdt. 21-64, 53 FR 48521. Dec. 1. 
1988; Amdt. 21-70, 57 FR 41368, Sept. 9. 19921 

Subpart H-Airworthiness 
Certificates 

SOURCE: Docket No. 5085. 29 FR 14569. Oct. 
24. 1964, unless otherwise noted. 

5 21.171 Applicability. 
This subpart prescribes procedural 

requirements for the issue of airworthi- 
ness certificates. 

9 21.173 Eligibility. 
Any registered owner of a U.S.-reg- 

istered aircraft (or the agent of the 
owner) may apply for an airworthiness 
certificate for that  aircraft. An appii- 
cation for an airworthiness certificate 
must be made in a form and manner ac- 
ceptable t o  the Administrator, and 
may be submitted to any FAA office. 
[Amdt. 21-26.34 FR 15244. Sept. 30.14691 

$21.175 Airworthiness certificates: 

(a) Standard airworthiness certifi- 
cates are airworthiness certificates is- 
sued for aircraft type certificated in 
the normal, utility, acrobatic, com- 
muter. or transport category, and for 
manned free balloons, and for aircraft 
designated by the Administrator as 
special classes of aircraft. 

classification. 

103 



$21.177 14 CFR Ch. I (1-1-94 Edition) 

craft shail, upon request, surrender the 
certificate t o  the Administrator. 
[Amdt. 21-21. 33 FR 6858. May 7. 1968. as 
amended by Amdt. 21-49. 44 FR 46781, Aug. 9, 
1979; Amdt. 21-70. 57 FR 41368, Sept. 9. 19921 

6 21.182 Aircraft identification. 
(a) Except as provided in paragraph 

(b) of this section, each applicant for 
an airworthiness certificate under this 
subpart must show that his aircraft is 
identified as prescribed in $45.11. 

(b) Paragraph (a) of this section does 
not apply to  applicants for the follow- 
ing: 

(1) A special flight permit. 
(2) An experimental certificate for an  

aircraft that is not amateur-built or 
kit-built. 

(3) A change from one airworthiness 
classification to another, for a n  air- 
craft already identified 8s prescribed in 
945.11. 
[Amdt. 21-13. 32 FR 188, Jan. 10, 1961, as 
amended by Amdt. 21-51, 45 FR 60170. Sept. 
11. 1980; Amdc. 21-70, 57 FR 41368. Sept. 9. 
19921 

521.183 Issue of standard airworthi- 
ness certificates for normal, utility, 
acrobatic, commuter, and transport 
categoryaircraft;mannedfreebal- 
loons; and special classes of air- 
Cr-dfL 

(a) New aircraft manufactured under a 
pTOdUCtiOtl certificate. An applicant for a 
standard airworthiness certificate for a 
new aircraft manufactured under a pro- 
duction certificate is entitled to  a 
standard airworthiness certificate 
without further showing, except that 
the Administrator may inspect the air- 
craft t o  determine conformity to  the 
type design and condition for safe oper- 
ation. 

(b) New aircraft manufactured under 
type certificate only. An applicant for a 
standard airworthiness certificate for a 
new aircraft manufactured under a 
type certificate only is entitled to  a 
standard airworthiness certificate upon 
presentation, by the holder or licensee 
of the type certificate, of the state- 
ment of conformity prescribed in 
121.130 if the Administrator finds after 
inspection that the aircraft conforms 
to the type design and is in condition 
for safe operation. 

(b) Special airworthiness certificates 
are primary, restricted, limited. and 
provisional airworthiness certificates. 
special flight permits, and experi- 
mental certificates. 
[Amdt. 21-21. 33 FR 6858. May 7. 1968. as 
amended by Amdt. 214. 52 FR 8043. Mar. 13. 
1987; Amdt. 21-70. 57 FR 41368. Sept. 9. 19921 

5 21.177 Amendment or modification. 
An airworthiness certificate may be 

amended or modified only upon appli- 
cation to the Administrator. 

(j 21.179 Transferability. 
An airworthiness certificate is trans- 

ferred with the aircraft. 

5 21.181 Duration. 
(a) Unless sooner surrendered. sus- 

pended, revoked, or a termination date 
is otherwise established by the Admin- 
istrator, airworthiness certificates are 
effective as follows: 

(1) Standard airworthiness certifi- 
cates, special airworthiness certifi- 
cates-primary category, and air- 
worthiness certificates issued for re- 
stricted or limited category aircraft 
are effective as long as the mainte- 
nance, preventive maintenance, and al- 
terations are performed in accordance 
with Parts 43 and 91 of this chapter and 
the aircraft are registered In the Unit- 
ed States. 

(2) A special flight permit is effective 
for the period of time specified in the 
permit. 

(3) An experimental certificate for re- 
search and development, showing com- 
pliance with regulations, crew train- 
ing, or market surveys is effective for 
one year after the date of issue or re- 
newal unless a shorter period is pre- 
scribed by the Administrator. The du- 
ration of amateur-built, exhibition, 
and air-racing experimental certifi- 
cates will be unlimited unless the Ad- 
ministrator finds for good cause that a 
specific period should be established. 

(b) The owner, operator, or bailee of 
the aircraft shall, upon request. make 
it available for inspection by the Ad- 
ministrator. 

(c) Upon suspension, revocation, or 
termination by order of the Adminis- 
tracor of an airworthiness certificate, 
the owner, operator, or bailee of an  air- 
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no longer operates under the delega- 
tion option procedures. 

Subpart K-Approval of Materials, 
Parts, Processes. and Appliances 
SOURCE: Docket No. 5085, 29 FR 14574. Oct. 

24. 1964. unless otherwise noted. 

# 21.301 Applicability. 
This subpart prescribes procedural 

requirements for the approval of cer- 
tain materials, parts, processes, and 
appliances. 

$21303 Replacement and modification 

(a) Except as provided in paragraph 
(b) of this section, no person may 
produce a modification or replacement 
part for sale for installation on a type 
certificated product unless it is pro- 
duced pursuant t o  a Parts Manufac- 
turer Approval issued under this sub- 
part. 

(b) This section does not apply to  the 
following: 

(1) Parts produced under a type or 
production certificate. 

(2) Parts produced by an owner or op- 
erator for maintaining or altering his 
own product. 

(3) Parts produced under an  FAA 
Technical Standard Order. 

(4) Standard parts (such as bolts and 
nuts) conforming to  established indus- 
try or U.S. specifications. 

(c) An application for a Parts Manu- 
facturer Appr0va.l is made to the Man- 
ager of the Aircraft Certification Office 
for the geographic area in which the 
manufacturing facility is located and 
must include the following: 

(1) The identity of the product on 
which the part is t o  be installed. 

(2) The name and address of the man- 
ufacturing facilities at which these 
parts are to be manufactured. 

(3) The design of the part, which con- 
sists of- 

(i) Drawings and specifications nec- 
essary to show the configuration of the 
part: and 

(ii) Information on dimensions. mate- 
rials, and processes necessary to define 
the structural strength of the part. 

(4) Test reports and computations 
necessary to show that the design of 
the part meets the airworthiness re- 

P*. 

521.303 

quirements of the Federal Aviation 
Regulations applicable to the product 
on which the part is to be installed. un- 
less the applicant shows that the de- 
sign of the part is identical to the de- 
sign of a part that is covered under a 
type certificate. If the design of the 
part was obtained by a licensing agree- 
ment, evidence of that agreement must 
be furnished. 

(d) An applicant is entitled to a Parts 
Manufacturer Approval for a replace- 
ment or modification part if- 

(1) The Administrator finds, upon ex- 
amination of the design and after com- 
pleting all tests and inspections, that 
the design meets the airworthiness re- 
quirements of the Federal Aviation 
Regulations applicable to the product 
on which the par t  is to be installed: 
and 

(2) He submits a statement certifying 
that he has established the fabrication 
inspection system required by paxa- 
graph (h) of this section. 

(e )  Each applicant for a Parts Manu- 
facturer Approval must allow the Ad- 
ministrator to make any inspection or 
test necessary t o  determine compli- 
ance with the applicable Federal Avia- 
tion Regulations. However, unless oth- 
envise authorized by the 
Administrator- 
(1) No part may be presented to  the 

Administrator for an inspection or test 
unless compliance with paragraphs ( f )  
(2) through (4) of this section has been 
shown for that part; and 

(2) No change may be made to a part 
between the time that compliance with 
paragraphs (f) (2) through (4) of this 
section is shown for that  part and the 
time that the part is presented to the 
Administrator for the inspection or 
test. 

(f) Each applicant for a Parts Manu- 
facturer Approval must make all in- 
spections and tests necessary to 
determine- 

(1) Compliance wi th  the applicable 
airworthiness requirements; 

(2) That materials conform to the 
specifications in the design; 

(3) That the par t  conforms to the 
drawings in the design: and 

(4) That the fabrication processes, 
construction, and assembly conform to 
those specified in the design. n 
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able and is effective until surrendered 
or withdrawn or otherwise terminated 
by the Administrator. 

(j) The holder of a Parts Manufac- 
turer Approval shall notify the FAA in 
writing within 10 days from the date 
the manufacturing facility at which 
the parts are manufactured is relocated 
or expanded to  include additional fa- 
cilities at other locations. 

(k) Each holder of a Parts Manufac- 
turer Approval shall determine that 
each completed part conforms to the 
design data and is safe for installation 
on type certificated products. 
[Amdt. 21-38. 37 FR 10659, May 26. 1972, as 
amended by Amdt. 21-41. 39 FR 41965, Dec. 4. 
1974; Amdt. 21-67, 54 FR 39291. Sept. 25, 19891 
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(g) The Administrator does not issue 
a Parts Manufacturer Approval if the 
manufacturing facilities for the part 
are located outside of the United 
States, unless the Administrator finds 
that the location of the manufacturing 
facilities places no burden on the FAA 
in administering applicable airworthi- 
ness requirements. 

(h) Each holder of a Parts Manufac- 
turer Approval shall establish and 
maintain a fabrication inspection sys- 
tem that ensures that each completed 
part conforms t o  its design data  and is 
safe for installation on applicable type 
certificated products. The system shall 
include the following: 

(1) Incoming materials used in the 
finished part must be as specified in 
the design data. 

(2) Incoming materials must be p rop  
erly identified if their physical and 
chemical properties cannot otherwise 
be readily and accurately determined. 

(3) Materials subject to damage and 
deterioration must be suitably stored 
and adequately protected. 

(4) Processes affecting the quality 
and safety of the finished product must 
be accomplished in accordance with ac- 
ceptable specifications. 

(5) Parts in process must be inspected 
for conformity wi th  the design data at 
points in production where accurate 
determination can be made. Statistical 
quality control procedures may be em- 
ployed where it is shown that a satis- 
factory level of quality will be main- 
tained for the particular part involved. 

( 6 )  Current design drawings must be 
readily available to  manufacturing and 
inspection personnel. and used when 
necessary. 

(7) Major changes to the basic design 
must be adequately controlled and &p 
proved before being incorporated in the 
finished part. 

(8) Rejected materials and compo- 
nents must be segregated and identi- 
fied in such a manner as to preclude 
their use in the finished part. 

(9) Inspection records must be main- 
tained, identified with the completed 
part, where practicable, and retained in 
the manufacturer's file for a period of 
at least 2 years after the part has been 
completed. 

(i) A Parts Manufacturer Approval is- 
sued under this section is not transfer- 

als; and 
(2) Rules gove 

those approvals.,. 
(b) For the purpose 
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(1) A Class I product is a complete 
aircraft, aircraft engine, or propeller, 
which- 

(i) Has been type certificated in ac- 
cordance with the applicable Federal 
Aviation Regulations and for which 
Federal Aviation Specifications or type 
certificate data sheets have been is- 
sued; or 

( i i j  Is identical to  a type certificated 
product specified in paragraph (b)(l)(i j 
of this section in all respects except as 
is otherwise acceptable to the civil 
aviation authority of the importing 
state. 

(2) A Class I1 product is a major com- 
ponent of a Class I product (e.g., wings, 
fuselages. empennage assemblies, land- 
ing gears, power transmissions, control 
surfaces, etc), the failure of which 
would jeopardize the safety of a Class I 
product; or any part, material, or ap- 
pliance, approved and manufactured 
under the Technical Standard Order 
(TSO) system in the “C” series. 

(3) -4 Class  III product is any part or 
component which is not a Class  I or 
Class II product and includes standard 
parts, Le., those designated as AN. 
NAS, SAE. etc. 

(4) The words “newly overhauled” 
when used to  describe a product means 
tha t  the product has not been operated 
or placed in service, except for func- 
tional testing, since having been over- 
hauled. inspected and approved for re- 
turn to  service in accordance with the 
applicable Federal Aviation Regula- 
tions. 
[Amdt. 21-2. 30 FR 11375. July 2, 1965. as 
amended by Amdt. 21-48. 44 FR 15649. Mar. 15. 
1979 1 

5 21323 Eligibility. 
(a) Any exporter or his authorized 

representative may obtain an export 
airworthiness approval for a Class I or 
Class II product. 

(b) Any manufacturer may obtain an 
export airworthiness approval for a 
Class ID product if the manufacturer- 

(1) Has in his employ a designated 
representative of the Administrator 
who has been authorized to issue tha t  
approval; and 

(2) Holds for that product- 
( i j  A production certificate; 
(ii) An approved production fnspec- 

tion system; 

521.325 

(iii) An FAA Parts Manufacturer A p  
proval (PMA); or 

(iv) A Technical Standard Order au- 
thorization. 

9 21.325 Export airworthiness approv- 

(a) Kinds of approvals. (1) Export air- 
worthiness approval of Class I products 
is issued in the form of Export Certifi- 
cates of Airworthiness. FAA Form 
8130-4. Such a certificate does not au- 
thorize the operation of aircraft. 

(2) Export airworthiness approval of 
Class I1 and 111 products is issued in 
the form of Airworthiness Approval 
Tags. FAA Form 8130-3. 

(b) Products which m a y  be approved. 
Export airworthiness approvals are is- 
sued for- 

(1) New aircraft that  are assembled 
and tha t  have been flight-tested, and 
other Class I products located in  the 
United States, except that export air- 
worthiness approval may be issued for 
any of the following without assembly 
or flight-test: 

(i) A small airplane type certificated 
under Part 3 or 4a of the Civil Air  Reg- 
ulations, or Part 23 of the Federal 
Aviation Regulations, and manufac- 
tured under a production certificate; 

(ii) A glider type certificated under 
$21.23 of this part and manufactured 
under a production certificate; or 

(iii) A normal category rotorcraft 
type certificated under Part 6 of the 
Civil Air  Regulations or Part 27 of the 
FederaI Aviation Regulations and man- 
ufactured under a production certifi- 
cate. 

(2) Used aircraft possessing a valid 
US. airworthiness certificate, or other 
used Class I products that have been 
maintained in accordance with the a p  
plicable CAR’S or FAR’S and are lo- 
cated in a foreign country, if  the Ad- 
ministrator finds that  the location 
places no undue burden upon the FAA 
in administering the provisions of this 
regulation. 

(3) Class II and III products that are 
manufactured and located in  the Unit- 
ed States. 

(c)  Erport airworthiness approval er- 
ceptions. If the export airworthiness a g  
proval is issued on the basis of a writ- 
ten statement by the impxting s ta te  
as provided for in §21.3n(e)(4). the re- 

als. 
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has not been flight-tested; 
(3) A product t h a t  does not meet the 

special requirement of the importing 
country: or 

(4)  A product that does not meet a re- 
quirement specified in $521.329. 21.331, 
or 21.333, as applicable, for the issuance 
of an export airworthiness approval. 
The written statement must list the 
requirements not met. 

(0 Each application for export air- 
worthiness approval of a Class I prod- 
uct must include, as applicable: 

quirements that are not met and the 
differences in configuration. i f  any, be- 
tween the product to be exported and 
the related type certificated product. 
are  listed on the export airworthiness 
approval as exceptions. 
[Amdt. 21-2. 30 FR 8465. July 2. 1965. as 
amended by Amdt. 21-14. 32 FR 2999. Feb. 17. 
1967: Amdt. 2143. 40 FR 2577. Jan. 14. 1975: 
Amac. 2148. 44 FR 15649. Mar. 15. 19791 

5 21.327 Application. 
(a) Except as provided in paragraph 

(b) of this section, an application for 
export airworthiness approval for a 
Class I or Class I1 product is made on a 
form and in  a manner prescribed by the 
Administrator and is submitted to  the 
appropriate Flight Standards District 
Office or to the nearest international 
field office. 

(b) A manufacturer holding a produc- 
tion certificate may apply orally to  the 
appropriate Flight Standards District 
Office or the nearest international field 
office for export airworthiness approval 
of a Class  11 product approved under his 
production certificate. 

(c) Application for export airworthi- 
ness approval of Class 111 products is 
made to the designated representative 
of the Administrator authorized to 
issue those approvals. 

(d) A separate application must be 
made for- 

(1) Each aircraft; 
(2) Each engine and propeller, except 

that one application may be made for 
more than one engine or propeller, if 
all are of the same type and model and 
are exported to the same purchaser and 
country; and 
(3) Each type of Class II product, ex- 

cept that one application may be used 
for more than one type of Class II prod- 
uct when- 

(i) They are separated and identified 
in the application as to the type and 
model of the related Class I product: 
and . 

(ii) They are to be exported to the 
Same purchaser and country. 

(e) Each application must be accom- 
panied by a written statement from the 
importing country that will validate 
the export airworthiness approval if  
the product being exported is- 

(1) An aircraft manufactured outside 
the United States and being exported 
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If gated high-lift device control posi- 
tions are provided. retraction must be 
shown from any position from the max- 
imum landing position to  the first 
gated position, between gated posi- 
tions, and from the last gated position 
to the full retraction position. In addi- 
tion, the first gated control position 
from the landing position must cor- 
respond with the high-lift devices con- 
figuration used to establish the go- 
around procedure from the landing con- 
figuration. Each gated control position 
must require a separate and distinct 
motion of the control to pass through 
the gated position and must have fea- 
tures to prevent inadvertent movement 
of the control through the gated posi- 
tion. 
[Doc. No. 5066, 29 FR 18291, Dec. 24. 1964, as 
amended by Amdt. 25-23. 35 FR 5671, Apr. 8, 
1970; Amdt. 25-72. 55 FR 29774. July 20.19901 

$25.147 Directional and lateral con- 

(a) Directional control; general. It must 
be possible, with the wings level, to 
yaw into the operative engine and to 
safely make a reasonably sudden 
change in heading of up to 15 degrees in 
the direction of the critical inoperative 
engine. This must be shown at 1.4VsI 
for heading changes up to 15 degrees 
(except that the heading change at 
which the rudder pedal force is 150 
pounds need not be exceeded), and 
with- 

(1) The critical engine inoperative 
and its propeller in the minimum drag 
position; 

(2) The power required for level flight 
a t  1.4 V,. but not more than maximum 
continuous power; 

(3) The most unfavorable center of 
gravity; 

(4) LanAiing gear retracted; 
(5) Flaps in the approach position; 

and 
(6) Maximum landing weight. 
(b) Directional control; airplanes with 

four or more engines. Airplanes with 
four or more engines must meet the re- 
quirements of paragraph (a) of this sec- 
tion except that- 
(1) The two critical engines must be 

inoperative wi th  their propellers (if a p .  
plicable) in the minimum drag posi- 
tion; 

tml. 

(2) [Reserved] 

525.149 

(3) The flaps must be in the most fa- 
vorable climb position. 

(c) Lateral control; g m e ~ a l .  It must be 
possible to make 20° banked turns, with 
and against the inoperative engine, 
from steady flight at a speed equal to 
1.4 V,, with- 
(1) The critical engine inoperative 

and its propeller (if applicable) in the 
minimum drag position; 

(2) The remaining engines a t  maxi- 
mum continuous power: 

(3) The most unfavorable center of 
gravity; 

(4) Landing gear (i) retracted and (ii) 
extended; 

(5) Flaps in the most favorable climb 
position; and 
(6) Maximum takeoff weight. 
(d) Lateral control; airplanes with four 

or more engines. Airplanes with four or 
more engines must be able to make 20” 
banked turns, with and against the in- 
operative engines, from steady flight at 
a speed equal t o  1.4 V,. with maximum 
continuous power, and with the air- 
plane in the configuration prescribed 
by paragraph (b) of this section. 

(e) LateraI control; all engines operat- 
ing. With  the engines operating, roll re- 
sponse must allow normal maneuvers 
(such as recovery from upsets produced 
by gusts and the initiation of evasive 
maneuvers). There must be enough ex- 
cess lateral control in sideslips (up to  
sideslip angles that might be required 
in normal operation). to allow a lim- 
ited amount of maneuvering and to 
correct for gusts. Lateral control must 
be enough at any speed up t o  VFCIMFC 
t o  provide a peak roll rate necessary 
for safety, without excessive control 
forces or travel. 
Doc. No. 5066. 29 FR 18291. Dec. 24, 1964, as 
amended by Amdt. 25-42. 43 FR 2321. Jan. 16. 
1978; Amdt. 2512. 55 FR 29774. July 20. I W I  

4 25.149 Minimum control speed. 
(a) In establishing the minimum con- 

trol speeds required by this section, the 
method used to simulate critical en- 
gine failure must represent the most 
critical mode of powerplant failure 
with respect to  controllability ex- 
pected in service. 

(b) VMC is the calibrated airspeed at 
which, when the critical engine is sud- 
denly made inoperative, it is possible 
to maintain control of the airplane 
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with that engine still inoperative and 
maintain straight flight with an angle 
of bank of not more than 5 degrees. 

(c) VMC may not exceed 1.2 V, with- 
(1) Maximum available takeoff power 

(2) The most unfavorable center of 

(3) The airplane trimmed for takeoff; 
(4) The maximum sea level takeoff 

weight (or any lesser weight necessary 

(5) The airplane in the most critical 
takeoff configuration existing along 
the flight path after the airplane be- 
comes airborne, except wi th  the land- 
ing gear retracted; 

(6)  The airplane airborne and the 
ground effect negligible; and 

(7) If applicable, the propeller of the 
inoperative e n g i n e  

(i) Windmilling; 
(ii) In the most probable position for 

the specific design of the propeller con- 
trol; or 

(iii) Feathered, i f  the airplane has an 
automatic feathering device acceptable 
for showing compliance with the climb 
requirements of $25.121. 

(d) The rudder forces required to 
maintain control at VMC may not ex- 
ceed 150 pounds nor may it be nec- 
essary to  reduce power or thrust of the 
operative engines. During recovery, the 
airplane may not assume any dan- 
gerous attitude or require exceptional 
piloting skill. alertness, or strength to 
prevent a heading change of more than 
20 degrees. 

(e) VMCG, the minimum control speed 
on the ground, is the calibrated air- 
speed during the takeoff run at which, 
when the critical engine is suddenly 
made inoperative, it is possible to 
maintain control of the airplane using 
the rudder control alone (without the 
use of nosewheel steering), as limited 
by 150 pounds of force:and the lateral 
control to the extent of keeping the 
wings level to  enable the takeoff to be 
safely continued using normal piloting 
skill. In the determination of VWm, as-. 
suming that the path of the airplane 
accelerating with all engines operating 
is along the centerline of the runway, 
its path fYom the point at which the 
critical engine is made inoperative to 
the point at which recovery to a direc- 
tion garallel to the centerlir.5 is com- 

or thrust on the engines; 

gravity; 

to Show VMC,; 

3( 

pleted may not deviate more than 30 
feet laterally from the centerline at 
any point. VMca must be established 
with- 
(1) The airplane in each takeoff con- 

figuration or, at the option of the a p  
plicant. in the most critical takeoff , 
configuration; 

(2) Maximum available takeoff power 
or thrust on the operating engines; 

(3) The most unfavorable center of 
gravity: 

(4) The airplane trimmed for takeoff; 
and 

(5) The most unfavorable weight in 
the range of takeoff weights. 

(0 VMcr, the minimum control speed 
during landing approach wi th  all en- 
gines operating. is the calibrated air- 
speed at which, when the critical en- 
gine is suddenly made inoperative, it is 
possible to maintain control of the air- 
plane wi th  that engine still inoperative 
and maintain straight flight wi th  an 
angle of bank of not more than 5 de- 
grees. VHcL must be established with- 

(1) The airplane in the most critical 
configuration for approach with all en- 
gines operating; 
(2) The most unfavorable center of 

gravity; 
(3) The airplane trimmed for a p  

proach with all engines operating; 
(4) The maximum sea level landing 

weight (or any lesser weight necessary 
to show VMCL);  and 

(5) Maximum available takeoff power 
or thrust on the operating engines. 

(g) For airplanes with three or more 
engines, VMCLl, the minimum control 
speed during landing approach with one 
critical engine inoperative, is the cali- 
brated airspeed at which, when a sec- 
ond critical engine is suddenly made 
inoperative, it is possible to maintain 
control of the airplane with both en- 
gines still inoperative and maintain 
straight flight with an angle of bank of 
not more than 5 degrees. VMm2 must be 
established with- 

(1) The airplane in the most critical 
configuration for approach with the 
critical engine inoperative; 

(2) The most unfavorable center of 
gravity ; 

(3) The airplane trimmed for a g  . 
proach wi th  the critical engine inoper- 
ative; 
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(4) The maximum sea level landing 
weight (or any lesser weight necessary 

(5) The power or thrust on the operat- 
ing engines required to maintain an a p  
proach path angle of 3 degrees when 
one critical engine is inoperative; and 

(6) The power or thrust on the operat- 
ing engines rapidly changed, imme- 
diately after the second critical engine 
is made inoperative, from the power or 
thrust prescribed in paragraph (g)(S) of 
this section to- 

(i) Minimum available power or 
thrust; and 

(ii) Maximum available takeoff power 
or thrust. 

(h) The rudder control forces required 
to  maintain control at VMCL and 
VMCL-Z may not exceed 150 pounds, nor 
may it be necessary to  reduce the 
power or thrust of the operating en- 
gines. In addition, the airplane may 
not assume any dangerous attitudes or 
require exceptional piloting skill, 
alertness, or strength to prevent a di- 
vergence in the approach flight path 
that would jeopardize continued safe 
approach when- 

(1) The critical engine is suddenly 
made inoperative; and 

(2) For the determination of VMCL-Z, 
the power or thrust on the operating 
engines is changed in accordance with 
paragraph (g)(6) of this section. 
[Doc. No. 5066. B FR 18291, Dec. 24, 1964. 89 
amended by Amdt. -2. 43 FR 2321. Jan. 16, 
1978: Amdt. 25-72, 55 FR 29714, July 20, 1990; 55 
FR 37607. Sept. 12,19901 

to show VMCL-~); 

TRIM 

925.161 Trim. 
(a) General. Each airplane must meet 

the trim requirements of this section 
after being trimmed, and without fur- 
ther pressure upon, or movement of, ei- 
ther the primary controls or their cor- 
responding trim controls by the pilot 
or the automatic pilot. 

(b) Lateral and directional trim. The 
airplane must maintain lateral and di- 
rectional trim with the.  most adverse 
lateral displacement of the center of 
gravity within the relevant operating 
limitations, during normally expected 
conditions of operation (including o p  
eration at any speed from 1.4 Vm to 
VMOI’MMO). 

5 25.17 1 

( c )  Longitudinal trim. The airplane 
must maintain longitudinal trim 
during- 

(1) A climb with maximum continu- 
ous power at a speed not more than 1.4 
Vm. with the landing gear retracted. 
and the flaps (i) retracted and (ii) in 
the takeoff position; 

(2) A glide with power off at a speed 
not more than 1.4 Vm, with the landing 
gear extended, the wing flaps (i) re- 
tracted and (ii) extended, the most un- 
favorable center of gravity position a p  
proved for landing with the maximum 
landing weight, and with the most un- 
favorable center of gravity position a p  
proved for landing regardless of weight; 
and 

(3) Level flight at any speed from 1.4 
V,, to V M O / M ~ o .  with the landing gear 
and flaps retracted, and from 1.4 VAY to 
VLE with the landing gear extended. 

(d) Longitudinal, airectional, and Zat- 
era1 trim. The airplane must maintain 
longitudinal, directional, and lateral 
trim (and for the lateral trim, the 
angle of bank may not exceed five de- 
grees) at 1.4 VSI during climbing flight 
with- 

(1) The critical engine inoperative: 
(2) The remaining engines at maxi- 

mum continuous power; and 
(3) The landing gear and flaps re- 

tracted. 
(e) AiTpbntX with four or more engines. 

Each airplane with four or more en- 
gines must maintain trim in rectilin- 
ear flight- 

(1) A t  the climb speed, configuration, 
and power required by §25.123(a) for the 
purpose of establishing the rate of 
climb; 

(2) With  the most unfavorable center 
of gravity position; and 

(3) At the weight at which the two- 
engine-inoperative climb is equal t o  at 
least 0.013 V a  at an altitude of 5,000 
feet. 

amended by Amdt. 25-23. 35 FR 5671, Apr. 8, 
1970; Amdt. 2538.41 FR 55466. Dec. 20,1976] 

STABILITY 

D O C .  No. 5066. 29 FR 18291. Dee. 24, 1964, 89 

$25.171 General. 
The airplane must be longitudinally, 

directionally, and laterally stable in 
accordance with the provisions of 
58W.173 through 25.177. In addition, 
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suitable stability and control feel 
(static stability) is required in any con- 
dition normally encountered in service, 
i f  flight tests show it is necessary for 
safe operation. 
[Doc. No. 5066, 29 FR 18291. Dec. 24. 1964, as 
amended by Amdt. 25-7. 30 FR 13117. Oct. 15. 
19651 

5 25.173 Static longitudinal stability. 
Under the conditions specified in 

525.175, the characteristics of the eleva- 
tor control forces (including friction) 
must be as follows: 

(a) A pull must be required to obtain 
and maintain speeds below the speci- 
fied trim speed, and a push must be re- 
quired to obtain and maintain speeds 
above the specified trim speed. This 
must be shown at any speed that can be 
obtained except speeds higher than the 
landing gear or wing flap operating 
limit speeds or VFC/M.=c. whichever is 
appropriate, or lower than the mini- 
mum speed for steady unstalled flight. 

(b) The airspeed must return to with- 
in 10 percent of the original trim speed 
for the climb, approach, and landing 
conditions specified in 525.175 (a), (c), 
and (d), and must return t o  within 7.5 
percent of the original trim speed for 
the cruising condition specified in 
§25.175(b), when the control force is 
slowly released from any speed within 
the range specified in paragraph (a) of 
this section. 

(c)  The average gradient of the stable 
slope of the stick force versus speed 
curve may not be less than 1 pound for 
each 6 knots. 

(d) Within the free return speed range 
specified in paragraph (b) of this sec- 
tion, it is permissible for the airplane, 
without control forces, to stabilize on 
speeds above or below the desired trim 
speeds if exceptional attention on the 
part  of the pilot is not required to r e  
turn to and maintain the desired trim 
speed and altitude. 
[Amdt. 25-7. 30 FR 13117. Oct. 15. 19651 

525.175 Demonstration of static longi- 

Static longitudinal stability must be 
shown as follows: 

(a) Climb. The stick force curve must 
have a stable slope at speeds between 

tudinal stability. 

14 CFR Ch. I(1-1-94 Edition) 

85 and 115 percent of the speed at which 
the airplane- 

(1) Is trimmed, with- 
(i) Wing flaps retracted; 
(ii) Landing gear retracted: 
(iii) Maximum takeoff weight; and 
(iv) 75 percent of maximum continu- 

ous power for reciprocating engines or 
the maximum power or thrust selected 
by the applicant as an operating limi- 
tation for use during climb for turbine 
engines; and 

(2) Is trimmed at the speed for best 
rate-of-ciimb except that the speed 
need not be less than 1.4 V,. 

(b) Cruise. Static longitudinal stabil- 
ity must be shown in the cruise condi- 
tion as follows: 

(1) W i t h  the landing gear retracted at 
high speed, the stick force curve must 
have a stable slope at all speeds within 
a range which is the greater of 15 per- 
cent of the trim speed plus the result- 
ing free return speed range, or 50 knots 
plus the resulting free return speed 
range, above and below the tr im speed 
(except that the speed range need not 
include speeds less than 1.4 Vm, nor 
speeds greater than V F ~ M F C .  nor 
speeds that require a stick force of 
more than 50 pounds), with- 

(i) The wing flaps retracted; 
(ii) The center of gravity in the most 

adverse position (see 525.27); 
(iii) The most critical weight be- 

tween the maximum takeoff and maxi- 
mum landing weights; 

(iv) 75 percent of maximum continu- 
ous power for reciprocating engines or 
for turbine engines, the maximum 
cruising power selected by the appli- 
cant as an  operating limitation (see 
925.1521). except that the power need 
not exceed that required at V M d M M O :  
and 

(v) The airplane trimmed for level 
flight with the power required in para- 
graph (b)(l)(iv) of this section. 

(2) W i t h  the landing gear retracted at 
low speed, the stick force curve must 
have a stable slope at all speeds within 
a range which is the greater of 15 per- 
cent of the trim speed plus the result- 
ing free return speed range, or 50 knots 
plus the resulting free return speed 
range, above and below the tr im speed 
(except that the speed range need not 
include speeds less than 1.4 Vsl, nor 
speeds greater than the minimum 
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speed of the applicable speed range pre- 
scribed in paragraph (b)(l). nor speeds 
that require a stick force of more than 
50 pounds). with- 

(i) Wing flaps, center of gravity posi- 
tion, and weight as specified in para- 
graph (b)(l) of this section: 

(ii) Power required for level flight at 
a speed equal to VM0 + 1.4 V d 2 :  and 

(iii) The airplane trimmed for level 
flight w i t h  the power required in para- 
graph (b)(2)(ii) of this section. 

(3) W i t h  the landing gear extended. 
the stick force curve must have a sta- 
ble slope at all speeds within a range 
which is the greater of 15 percent of the 
trim speed plus the resulting free re- 
turn speed range, or 50 knots plus the 
resulting free return speed range, 
above and below the trim speed (except 
that the speed range need not include 
speeds less than 1.4 Vsl. nor speeds 
greater than VLE. nor speeds that re- 
quire a stick force of more than 50 

(i) Wing flap, center of gravity posi- 
tion, and weight as specified in para- 
graph (b)(l) of this section; 

(ii) 75 percent of maximum continu- 
ous power for reciprocating engines or. 
for turbine engines, the maximum 
cruising power selected by the appli- 
cant as an operating Ifmitation. except 
that  the power need not exceed that re- 
quired for level flight at Vu; and 

(iii) The aircraft trimmed for level 
flight wi th  the power required in para- 
graph (b)(3)(ii) of this section. 

(c) Approach. The stick force curve 
must have a stable slope at speeds be- 
tween 1.1 Vm and 1.8 V,. with- 

(1) Wing flaps in the approach posi- 
tion; 

(2) Landing gear retracted; 
(3) Maximum landing weight: and 
(4) The airplane trimmed at 1.4 V,  

with enough power to maintain level 
flight at this speed. 

(d) Landing. The stick force curve 
must have a stable slope, and the stick 
force may not exceed 80 pounds, at 
speeds between 1.1 Vm and 1.3 Vso 

(1) Wing  flaps in the landing position; 
(2) Landing gear extended; 
(3) Maximum landing weight; 
(4) Power or t h s t  off on the en- 

pounds). with- 

With- 

gines; and 

3 25.18 1 

(5) The airplane trimmed at 1.4 Vm 
with power or thrust off. 
[Doc. No. 5066. 29 FR 18291. Dec. 24, 196% 85 
amended by Amdt. 25.7. 30 FR 13117, Oct. 15, 
19651 

8 25.177 Static lateral-directiond sta- 
bility. 

(a) [Reserved] 
(b) [Reserved] 
(c) In straight, steady sideslips, the 

aileron and rudder control movements 
and forces must be substantially pro- 
portional to the angle of sideslip in a 
stable sense; and the factor of propor- 
tionality must lie between limits found 
necessary for safe operation through- 
out the range of sideslip angles appro- 
priate to the operation of the airplane. 
A t  greater angles, up to the angle at 
which full rudder is used or a rudder 
force of 180 pounds is obtained, the rud- 
der pedal forces may not reverse; and 
increased rudder deflection must be 
needed for increased angles of sideslip. 
Compliance with this paragraph must 
be demonstrated for all landing gear 
and flap positions and symmetrical 
power conditions at speeds from 1.2 V S ~  
to Vn, Vu. or VFcIMK. as appropriate. 

(d) The rudder gradients must meet 
the requirements of m a p h  (c) at 
speeds between VhtdMM0 and Vpc/M~c 
except that the dihedral effect (aileron 
deflection opposite the -corresponding 
rudder input) may be negative provided 
the divergence is gradual, easily recog- 
nized, and easily controlled by the 
pilot. 
[Amdt. 25-72, 55 FR 29774. July 20. 1990; 55 FR 
37607. Sept. 12. 19901 

5 25.181 Dynamic stability. 
(a) Any short period oscillation, not 

including combined lateral-directional 
oscillations, occurring between 1.2 Vs 
and maximum allowable speed appro- 
priate to the configuration of the air- 
plane must be heavily damped with the 
primary c o n t r o l s  

(1) Free; and 
(2) In a fixed position. 
(b) Any combined lateral-directional 

oscillations ("Dutch roll") occurring 
between 1.2 Vs and maximum allowable 
speed appropriate to the configuration 
of the airplane must be positively 
damped with controls free, and must be 
controllable with normal use of the pri- 
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mary controls without requiring excep 
tional pilot skill. 
IAmdt.  2542. 43 FR 2322. Jan. 16. 1978, as 
amended by Amdt. 25-72. 55 FR 29775, July 20. 
1990; 55 FR 37607. Sept. 12, 19901 

STALLS 

5 25.201 Stall demonstration. 
(a) Stalls must be shown in straight 

flight and in 30 degree banked turns 
with- 

(1) Power off; and 
(2) The power necessary to maintain 

level flight at 1.6 V ,  (where VSI cor- 
responds to the stalling speed wi th  
flaps in the approach position, the 
landing gear retracted, and maximum 
landing weight). 

(b) In either condition required by 
paragraph (a) of this section, it must 
be possible to meet the applicable re- 
quirements of 525.203 with- 

(1) Flaps and landing gear in any 
likely combination of positions; 

(2) Representative weights within the 
range for which certification is re- 
quested: and 

(3) The most adverse center of grav- 
i ty for recovery. 

(c) The following procedure must be 
used to show compliance wi th  $25.203: 

(1) Wi th  the airplane trimmed for 
straight flight at the speed prescribed 
in 525.103(b)(l), .reduce the speed with 
the elevator control until it is steady 
at slightly above stalling speed. Apply 
elevator control so that the speed re- 
duction does not exceed one knot per 
second until (i) the airplane is stalled. 
or (ii) the control reaches the stop. 

(2) As soon as the airplane is stalled, 
recover by normal recovery techniques. 

(d) Occurrence of stall is defined as 
follows: 

(1) The airplane may be considered 
stalled when, at an angle of attack 
measurably greater than that for maxi- 
mum lif t ,  the inherent flight charac- 
teristics give a clear and distinctive in- 
dication to  the pilot that the airplane 
is stalled. Typical indications of a 
stall, occurring either individually or 
in combination. are- 

(i) A nose-down pitch that cannot be 
readily arrested; 

(ii) A roll that  cannot be readily ar- 
rested; or 

14 CFR Ch. I (1-1-94 Edition) 

(iii) If clear enough, a loss of control 
effectiveness. an abrupt change in con- 
trol force or motion, or a distinctive- 
shaking of the pilot's controls. 

(2) For any configuration in which 
the airplane demonstrates an  unmis- 
takable inherent aerodynamic warning 
of a magnitude and severity that is a 
strong and effective deterrent to fur- 
ther speed reduction, the airplane may 
be considered stalled when it reaches 
the speed at which the effective deter- 
rent is clearly manifested. 
[Doc. No. 5066. 29 FR 18291. Dec. 24. 1961. a8 
amended by Amdt. 25-38. 41 FR 55466. Dec. 20. 
1976; Amdt. 25-42, 43 FR 2322. Jan. 16,19781 

5 25.203 Stall characteristics. 
(a) It must be possible to  produce and 

to correct roll and yaw by unreversed 
use of the aileron and rudder controls, 
up to the time the airplane is stalled. 
No abnormal nose-up pitching may 
occur. The longitudinal control force 
must be positive up to and throughout 
the stall. In addition, it must be pos- 
sible to promptly prevent stalling and 
to recover from a stall by normal use 
of the controls. 
(b) For level wing stalls, the roll oc- 

curring between the stall and the com- 
pletion of the recovery may not exceed 
approximately 20 degrees. 

(c) For turning flight stalls,-the ac- 
tion of the airplane after the stall may 
not be so violent or extreme as to  
make it difficult, with normal piloting 
skill, to effect a prompt recovery and 
to regain control of the airplane. 

5 25.207 Stall warning. 
(a) Stall warning wi th  sufficient mar- 

gin to prevent inadvertent stalling 
with the flaps and landing gear in any 
normal position must be clear and dis- 
tinctive to the pilot in straight and 
turning flight. 
(b) The warning may be furnished ei- 

ther through the inherent aerodynamic 
qualities of the airplane or by a device 
that will give clearly distinguishable 
indications under expected conditions 
of flight. However, a visual stall warn- 
ing device that requires the attention 
of the crew within the cockpit is not 
acceptable by itself. If a warning de- 
vice is used, it must provide a warning 
in each of the airplane configuations 
prescribed in paragraph (a) of this sec- 

310 



Q 25.39 1 

maximum speed associated with that 
setting; and 

(b) If the device has automatic oper- 
ating or load limiting features, the air- 
plane must be designed for the maneu- 
ver and gust conditions prescribed in 
paragraph (a) of this section, at the 
speeds and corresponding device posi- 
tions that the mechanism allows. 
Doc. No. 5066. 29 F R  18291, Dec. 24. 1964. 
amended by Amdt. Ed72.55 FR 29776, Ju ly  20. 
19901 

CONTROL SURFACE AND SYSTEM LOADS 

$ 25.391 Control d a c e  loads: general. 
The control surfaces must be de- 

signed for the limit loads resulting 
from the flight conditions in s25.331, 
25.349, and 25.351 and the ground gust 
conditions in $25.415. considering the 
requirements for- 

(a) Loads parallel to hinge line. in 

(b) Pilot effort effects, in $25.397; 
(c) Trim tab  effects, in 525.407; 
(d) Unsymmetrical loads, in $25.427; 

(e) Outboard fins, in $25.445. 

5 25.393; 

.and 

$25393 Loads parallel to hinge line. 
(a) Control surfaces and supporting 

hinge brackets must be designed for in- 
ertia loads acting parallel to the hinge 
line. 

(b) In the absence of more rational 
data. the inertia loads may be assumed 
to be equal t o  KW, where- 

(1) K=24 for vertlcal surfaces: 
(2) K=12 for horizontal surfaces: and 
(3) W=weight of the movable surfaces. 

$ 25.395 Control system. 
(a) Longitudinal, lateral, directional, 

and drag control system and their sup- 
porting structures must be designed for 
loads corresponding to 125 percent of 
the computed hinge moments of the 
movable control surface in the condi- 
tions prescribed in 525.391. 

(b) The system limit loads, except 
the loads resulting from ground gusts, 
need not exceed the loads that can be 
produced by the pilot (or pilots) and by 
automatic or power devices operating 
the controls. 

(c) The loads must not be less than 
those resulting from application of the 

Maximum 
camd fwcss o( 

torques 

Aim: 
Stia loolbs 
Wheel' 80 0 in.+@ ... 
stick _ 25oIbs ............ 
whesl (symmetrical) . 320 Ibs _ 
wheel (mqmmat- 

uevator: 

rical)? 
Rudder mbs ............ 

Mnimum 
forres M 
torques 

40Ibs. 
40 0 in.4b.s. 

1WbS. 
1W Ibs. 
100 Ibs. 

13oIbs. 
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(2) The minimum forces specified in 
5 25.397(c). 

(b) The control system must be de- 
signed for pilot forces applied in the 
same direction, using individual pilot 
forces not less than 0.75 times those ob- 
tained under 925.395. 

5 25.405 Secondary control system. 
Secondary controls. such as wheel 

brake, spoiler, and t a b  controls, must 
be designed for the maximum forces 
that a pilot is likely t o  apply to those 
controls. The following values may be 
used: 

PILOT CONTROL FORCE LIMITS (SECONDARY 
CONTROLS) 

M i ~ l a n w s :  

w. 
‘Crank. wed. a+ 

Twist 
Push-pull 

not lea than 50 Bs. nw mwe 
than 150 I b .  (!%radius). (Ap 
p l i i l e  to any angle within 

of plane of mntml). 
133 in.-lbs. 
To be chosen by applicant. 

Cantrol I Limi: pilot lwces 

Sudaca K 

(a) Aileron .._._......__-._.. 0.75 

M i i o n  of controls 

Contml cdumn locked 
or kshed in midposi 
tion. T- 
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the critical vertical surface loading 
(load per unit area) determined under 
525.391 must also be applied as follows: 
(1) 100 percent to the area of the ver- 

tical surfaces above (or below) the hor- 
izontal surface. 

(2) 80 percent to the area below (or 
above) the horizontal surface. 

8 25.457 Wing flaps. 
Wing flaps, their operating mecha- 

nisms, and their supporting structures 
must be designed for critical loads oc- 
curring in the conditions prescribed in 
525.345, accounting for the loads occur- 
ring during transition from one flap po- 
sition and airspeed to another. 

5 25.459 Special devices. 
The loading for special devices using 

aerodynamic surfaces (such as slots, 
slats and spoilers) must be determined 
from test data. 
poc.  No. 5066. 29 FR 18291. Dec. 24, 1964, as 
amended by Amdt. 25-72.55 FR 29776, July 20, 
19901 

GROUND LOADS 

525.471 General. 
(a) Loads and equilibrium. For limit 

ground loads- 
(1) Limit ground loads obtained 

under this subpart are considered to  be 
external forces applied to the airplane 
structure: and 

(2) In each specified ground load con- 
dition, the external loads must be 
placed in equilibrium with the linear 
and angular inertia loads in a rational 
or conservative manner. 

(b) CriticaE caters  ofgrauity. The crit- 
i d  centers of gravity within the range 
for which certification is requested 
must be selected so that the maximum 
design loads are obtained in each land- 
ing gear element. Fore and aft. verti- 
cal, and lateral airplane centers of 
gravity must be considered. Lateral 
displacements of the c.g. from the air- 
plane centerline which would result in 
main gear loads not greater than 103 
percent of the critical design load for 
symmetrical loading conditions may be 
selected without considering the ef- 
fects of these lateral c.g. displacements 
on the loading of the main gear ele- 
ments, or on the airplane structure 
provided- 

(b) ...... do 
(C) Elevalcf 
(d) ......do ...................... 
(e) Rudder 
in ...... a0 

K 

1 lm.x 
1 IM.75 
’ 19.0.75 

0.75 
0.75 

‘ A  positwe value of K indites a moment tending lo d e  
press the surface. while a negative yalue o( K indales a m e  
ment tending io raise the surtace. 

[Doc. No. 5066. 29 FR 18291. Dec. 24. 1964. as 
amended by Amdt. 25-72, 55 FR 29776. July 20. 
19901 

5 25.427 Unsymmetrical loads. 
(a) Horizontal tail surfaces and their 

supporting structure must be designed 
for unsymmetrical loads arising from 
yawing and slipstream effects, in com- 
bination with the prescribed flight con- 
ditions. 

(b) In the absence of more rational 
data, the following apply: 
(1) For airplanes that aze conven- 

tional in regard to location of propel- 
lers, wings, tail surfaces, and fuselage 
shape- 

(i) 100 percent of the maximum load- 
ing from the symmetrical flight condi- 
tions may be assumed to act on the 
surface on one side of the plane of sym- 
metry; and 

(ii) 80 percent of this loading may be 
assumed to act on the other side. 

(2) For empennage arrangements 
where the horizontal tail surfaces have 
appreciable dihedral or are supported 
by the vertical tail surfaces. the sur- 
faces and supporting structure must be 
designed for the combined vertical and 
horizontal surface loads resulting from 
each prescribed flight load condition 
considered sepamkely. 
mot. No. 5066. 29 FR 18291. Dec. 24, 1964. as 
amended by Amdt. 25-23, 35 F’R 56-73, Apr. 8. 
19701 

525.445 Outboardfins 
(a) If outboard fins are on the hori- 

zontal tail surface, the tail surfaces 
must be designed for the maximum 
horizontal surface load in combination 
with the corresponding loads induced 
on the vertical surfaces by endplate ef- 
fects. These induced effects need not be 
combined with other vertical surface 
loads. 

(b) To provide for unsymmetrical 
loading when outboard fins extend 
above and below the horizontal surface. 
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(1) The lateral displacement of the 
c.g. results from random passenger or 
cargo disposition within the fuselage or 
from random unsymmetrical fuel load- 
ing or fuel usage; and 

(2) Appropriate loading instructions 
for random disposable loads are in- 
cluded under the provisions of 
§25.1583(~)(1) to  ensure that the lateral 
displacement of the center of gravity is 
maintained within these limits. 

(c) Landing gear dimension data. Fig- 
ure 1 of Appendix A contains the basic 
landing gear dimension data. 
[Amdt. 25-23.35 FR 5673. Apr. 8.19701 

$25.473 Ground load conditions and 

(a) For the landing conditions speci- 
fied in $875.479 through 25.485,. the fol- 
lowing apply: 
(1) The selected limit vertical inertia 

load factomat the center of gravity of 
the airplane may not be less than the 
values that would be obtained- 

(i) In the attitude and subject to  the 
drag loads associated with the particu- 
lar landing condition; 

(ii) With  a limit descent velocity of 
10 f.p.s. at the design landing weight 
(the maximum weight for landing con- 
ditions at the maximum descent veloc- 
ity); and 

(iii) With  a limit descent velocity of 
6 f.p.s. a t  the design takeoff weight 
(the maximum weight for landing con- 
ditions at a reduced descent velocity). 

(2) Airplane lift, not exceeding the 
airplane weight, may be assumed to 
exist throughout the landing impact 
and to act through the center of grav- 
i ty of the airplane. 

(b) The prescribed descent velocities 
may be modified if it is shown that  the 
airplane has design features that make 
it impossible to  develop these veloci- 
ties. 

(c) The minimum limit inertia load 
factors corresponding to the required 
limit descent velocities must be deter- 
mined in accordance with §25.723(a). 
[Doc. No. 5066. 29 FR 18291. Dec. 24.1969. BS 
amended by Amdt. 25-23, 35 FR 5673, Apr. 8. 
19701 

5 25.477 Landing gear arrangement. 
Sections 25.479 through 25.485 apply 

to airplanes with conventional ar- 
rangements of main and nose gears. or 

assumptions. 

4 25.479 

main and tail gears. when normal oper- 
ating techniques are used. 

5 25.4'79 Level landing conditions. 
(a) In the level attitude, the airplane 

is assumed to contact the ground at 
forward velocity components, ranging 
from VL,  to 1.25 VL? parallel to the 
ground, and to be subjected to the load 
factors prescribed in §25.473(a)(l) 
with- 
(1) VL# equal to Vso (TAS) at the a p  

propriate landing weight and in stand- 
ard sea level conditions; and 

(2) VL, equal t o  VS, (TAS) at the ap- 
propriate landing weight and altitudes 
in a hot day temperature of 41 degrees 
F. above standard. 

(b) "he effects of increased contact 
speeds must be investigated if approval 
of downwind landings exceeding 10 
knots is desired. 

(c) Assuming that the following com- 
binations of vertical and drag compo- 
nents act at the axle centerline, the 
following apply: 

(1) For the condition of maximum 
wheel spin-up load, drag components 
simulating the forces required to accel- 
erate the wheel rolling assembly up to 
the specified ground speed must be 
combined with the vertical ground re- 
actions existing at the instant of peak 
drag loads. The coefficient of friction 
between the tires .and the ground may 
be established by considering the ef- 
fects of skidding velocity and tire pres- 
sure. However, this coefficient of fric- 
tion need not be more than 0.8. This 
condition must be applied to the land- 
ing gear, directly affected attaching 
structure, and large mass items such as 
external fuel tanks and nacelles. 

(2) For the condition of maximum 
wheel vertical load, an aft acting drag 
component of not less than 75 percent 
of the maximum vertical ground reac- 
tion must be combined with the maxi- 
mum ground reaction of $25.473. 

(3) For the condition of maximum 
springback load, forward-acting hori- 
zontal loads resulting from a rapid re- 
duction of the spin-up drag loads must 
be combined with the vertical ground 
reactions at the instant of the peak 
forward load. This condition must be 
applied to the landing gear. directly af- 
fected attaching structure, and large 
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mass items such as external fuel tanks 
and nacelles. 

(d) For the level landing attitude for 
airplanes with tail wheels, the condi- 
tions specified in paragraphs (a) 
through (c) of this section must be in- 
vestigated with the airplane horizontal 
reference line horizontal in accordance 
with figure 2 of Appendix A. 

(e) For the level landing attitude for 
airplanes with nose wheels, shown in 
figure 2 of Appendix A. the conditions 
specified in paragraphs (a) through (c) 
of this section must be investigated, 
assuming the following attitudes: 

(1) An attitude in which the main 
wheels are assumed to contact the 
ground wi th  the nose wheel just clear 
of the ground. 

(2) If reasonably attainable at the 
specified descent and forward veloci- 
ties, an  attitude in which the nose and 
main wheels are assumed to  contact 
the ground simultaneously. For this 
attitude- 

(i) The nose and main gear may be 
separately investigated under the con- 
ditions in paragraph (c) (1) and (3) of 
this section; and 

(ii) The pitching moment is assumed, 
under the condition in paragraph (c)(2) 
of this section, to  be resisted by the 
nose gear. 
[Doc. No. 5066. 29 FR 18291, Dec. 24. 1964, as 
amended by Amdt. 25-23, 35 FR 5673, Apr. 8, 
19701 

3 25.481 Tail-down landing conditions. 
(a) In the tail-down attitude, the air- 

plane is assumed to contact the ground 
at forward velocity components. rang- 
ing from VL,  t o  V L ~  &el to  the 
ground, and is subjected t o  the load 
factors prescribed in §25.473(a)(l) 
with- 
(1) VL, equal to Vs, (TAS) at the a p  

propriate landing weight and in stand- 
ard sea level conditions; and 

(2) VL, equal to  VS, (TAS) at the a p  
propriate landing weight and altitudes 
in a hot day temperature of 41 degrees 
F. above standard. 
The combination of vertical and drag 
components specified in 5 25.479(c) (1) 
and (3) is considered to be acting at the 
main wheel axle centerline. 
(b) For the tail-down landing condi- 

tion for airplanes with tail wheels, the 
main and tail wheels are assumed t o  

14 CFR Ch. I (1-1-94 Edition) 

contact the ground simultaneously, in 
accordance with figure 3 of Appendix A. 
Ground reaction conditions on the tail 
wheel are assumed to act- 
(1) Vertically; and 
(2) Up and aft through the axle at 45 

degrees to the ground line. 
(c) For the tail-down landing condi- 

tion for airplanes with nose wheels, the 
airplane is assumed to be at an atti- 
tude corresponding to either the stall- 
ing angle or the maximum angle allow- 
ing clearance with the ground by each 
part of the airplane other than the 
main wheels, in accordance with figure 
3 of Appendix A, whichever is less. 

4 25.483 One-wheel landing conditiona 
For the one-wheel landing condition, 

the airplane is assumed to  be in the 
level attitude and to  contact the 
ground on one side of the main landing 
gear, in accordance with Figure 4 of 
Appendix A. In this a t t i t u d e  

(a) The ground reactions must be the 
same as those obtained on that side 
under 5 25.479(~)(2); and 
(b) Each unbalanced external load 

must be reacted by airplane inertia in 
a rational or conservative manner. 

g 25.485 Side load conditions. 
(a) For the side load condition, the 

airplane is assumed to be in the level 
attitude with only the main wheels 
contacting the ground, in accordance 
with figure 5 of Appendix A. 

(b) Side loads of 0.8 of the vertical re- 
action (on one side) acting inward and 
0.6 of the vertical reaction (on the 
other side) acting outward must be 
combined with one-half of the maxi- 
mum vertical ground reactions ob- 
tained in the level landing conditions. 
These loads are assumed to  be applied 
at the ground contact point and to be 
resisted by the inertia of the airplane. 
The drag loads may be assumed to be 
zero. 

p 25.487 Rebound landing condition. 
(a) The landing gear and its support- 

ing structure must be investigated for 
the loads occurring during rebound of 
the airplane from the landing surface. 

(b) With the landing gear fully ex- 
tended and not in contact with the 
ground, a load factor of 20.0 must act 
on the unsprung weights of the landing 
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sulting from the conditions described 
in §25.571(e). and 

(ii) A damage tolerance investigation 
in accordance with §25.571(b) shows 
that  the maximum extent of damage 
assumed for the purpose of residual 
strength evaluation does not involve 
complete failure of the structural ele- 
ment. 

(9) Any damage, failure, o r  malfunc- 
tion considered under §§25.631, 25.671. 
25.672, and 25.1309. 

(10) Any other combination of fail- 
ures, malfunctions, or adverse condi- 
tions not shown to be extremely im- 
probable. 

(e) FZight f lu t ter  testing. Full scale 
flight flutter tests at speeds up to V D ~  
MDF must be conducted for new type 
designs and for modifications to a type 
design unless the modifications have 
been shown t o  have an  insignificant ef- 
fect on the aeroelastic stability. These 
tests must demonstrate that  the air- 
plane has a proper margin of damping 
at all speeds up to VD&DF. and  that  
there is no large and rapid reduction in 
damping as V D ~ D F .  is approached. If  a 
failure, malfunction, or adverse condi- 
tion is simulated during flight test in 
showing compliance with paragraph (d) 
of this section, the maximum speed in- 
vestigated need not exceed VPC/MFC if it 
is shown, by correlation of the flight 
test data with other test data or analy- 
ses, that  the airplane is free from any 
aeroelastic instability at all speeds 
within the altitude-airspeed envelope 
described in paragraph (b)(2) of this 
section. 
[Doc. No. W , 5 7  FR 28949. June 29,19321 

8 25.631 Bird strike damage. 
The empennage structure must be de- 

signed to  assure capability of contin- 
ued safe flight and landing of the air- 
plane after impact with an &pound bird 
when the velocity of the airplane (rel- 
ative to the bird along the airplane’s 
flight path) is equal t o  VC at sea level, 
selected under §25.335(a). Compliance 
with this section by provision of redun- 
dant structure and protected location 
of control system elements or protec- 
tive devices such as splitter plates or 
energy absorbing material is accept- 
able. Where compliance is shown by 
analysis, tests, or both, use of data on 
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airplanes having similar structural de- 
sign is acceptable. 
[Amdt. 25-23, 35 FR 5674. Apr. 8. 19701 

CONTROLSURFACES 

$25.651 Proof of strength. 
(a) Limit load tests of control sur- 

faces are required. These tests must in- 
clude the horn or fitting to which the 
control system is attached. 

(b) Compliance with the special fac- 
tors requirements of IS25.619 through 
25.625 and 25.657 for control surface 
hinges must be shown by analysis or 
individual load tests. 

g 25.655 Installation. 
(a) Movable tail surfaces must be in- 

stalled so that there is no interference 
between any surfaces when one is held 
in its extreme position and the others 
are operated through their full angular 
movement. 
(b) If an adjustable stabilizer is used, 

i t  must have stops that will limit its 
range of travel to the maximum for 
which the airplane is shown to meet 
the trim requirements of 525.161. 

g 25.657 Hinges. 
(a) For control surface hinges, in- 

cluding ball, roller, and self-lubricated 
bearing hinges, the approved rating of 
the bearing may not be exceeded. For 
nonstandard bearing hinge configura- 
tions. the rating must be established 
on the basis of experience or tests and, 
in the absence of a rational investiga- 
tion, a factor of safety of not less than 
6.67 must be used with respect to  the 
ultimate bearing strength of the soft- 
est material used as a bearing. 

(b) Hinges must have enough 
strength and rigidity for loads parallel 
t o  the hinge line. 
[Amdt. 25-23.35 FR 5674. Apr. 8. 19701 

CONTROL SYSTEMS 

g 25.671 Generd 
(a) Each control and control system 

must operate with the ease, smooth- 
ness, and positiveness appropriate to 
i ts  function. 

(b) Each element of each flight con- 
trol system must be designed, or dis- 
tinctively and permanently marked, to 
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5 25.672 

minimize the probability of incorrect 
assembly that could result in the mal- 
functioning of the system. 

(c) "he airplane must be;shown by 
analysis, tests, or both, to be capable 
of continued safe flight and landing 
after any of the following failures or 
jamming in the flight control system 
and surfaces (including trim. lif t .  drag. 
and feel systems), within the normal 
flight envelope, without requiring ex- 
ceptional piloting skill or strength. 
Probable malfunctions must have only 
minor effects on control system oper- 
ation and must be capable of being 
readily ,counteracted by the pilot. 

(1) Any single failure, excluding jam- 
ming (for example, disconnection or 
failure of mechanical elements, or 
structural failure of hydraulic compo- 
nents, such as actuators, control spool 
housing, and valves). 

(2) Any combination of failures not 
shown to be extremely improbable, ex- 
cluding jamming (for example, dual 
electrical or hydraulic system failures, 
or any single failure in combination 
with any probable hydraulic or elec- 
trical failure). 

(3) Any jam in a control position nor- 
mally encountered during takeoff. 
climb. cruise, normal turns, descent, 
and landing unless the jam is shown t o  
be extremely improbable, or can be al- 
leviated. A runaway of a flight control 
to an adverse position and jam must be 
accounted for if such runaway and sub- 
sequent jamming is not extremely im- 
probable. 

(d) "he airplane must be designed so 
that  it is controllable if all engines 
fail. Compliance wi th  this requirement 
may be shown by analysis where that 
method has been shown to be reliable. 
[Doc. No. 5066. 29 FR 18291, Dec. 24, 1954. as 
amended by Amdt. 25-23. 35 FR 5674. Apr. 8. 
19701 

8 25.672 Stability augmentation and 
automatic and power-operated sys- 
tems. 

If the functioning of stability aug- 
mentation or other automatic or 
power-operated systems is necessary to 
show compliance with the flight char- 
acteristics requirements of this part, 
such systems must comply with 825.671 
and the following: 

14 CFR Ch. I (1 - 1-94 Edition) 

(a) A warning which is clearly distin- 
guishable to the pilot under expected 
flight conditions without requiring his 
attention must be provided for any 
failure in the stability augmentation 
system or in any other automatic or 
power-operated system which could re- 
sult in an unsafe condition if  the pilot 
were not aware of the failure. Warning 
systems must not activate the control 
systems. 

(b) The design of the stability aug- 
mentation system or of any other auto- 
matic or power-operated system must 
permit initial counteraction of failures 
of the type specified in §25.671(c) with- 
out requiring exceptional pilot skill or 
strength. by either the deactivation of 
the system, or  a failed portion thereof, 
or by overriding the failure by move- 
ment of the flight controls in the nor- 
mal sense. 

(c) It must be shown that  after any 
single failure of the stability aug- 
mentation system or any other auto- 
matic o r  power-operated system- 

(1) The airplane is safely controllable 
when the failure or malfunction OCCUTS 
at any speed or altitude within the ap- 
proved operating limitations that is 
critical for the type of failure being 
considered; 

(2) The controllability and maneuver- 
ability requirements of this part are 
met within a practical operational 
flight envelope (for example, speed, al- 
titude, normal acceleration, and air- 
plane configurations) which is de- 
scribed in the Airplane Flight Manual; 
and 

(3) The trim, stability, and stall char- 
acteristics are not impaired below a 
level needed to  permit continued safe 
flight and landing. 
[Amdt. 25-23. 35 FR 5675 Apr. 8, 19701 

825.675 Stops. 
(a) Each control system must have 

stops that positively limit the range of 
motion of each movable aerodynamic 
surface controlled by the system. 

(b) Each stop must be located so that 
wear, slackness, or take-up adjust- 
ments will not adversely affect the 
control characteristics of the airplane 
because of a change in the range of sur- 
face travel. 

(c) Each stop must be able to with- 
stand any loads corresponding to the 

h 
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design conditions for the control sys- 
tem. 
[Doc. No. 5066. 29 FR 18291. Dec. 24. 1964. as  
amended by Amdt. 25-3.41 FR 554%. Dec. 20. 
19761 

5 25.677 Trim systems. 
(a) Trim controls must be designed to 

prevent inadvertent or abrupt oper- 
ation and to operate i n  the plane, and 
with the sense of motion, of the air- 
plane. 

(b) There must be means adjacent to 
the trim control to indicate the direc- 
tion of the control movement relative 
to the airplane motion. In addition, 
there must be clearly visible means to 
indicate the position of the trim device 
with respect to  the range of adjust- 
ment. 

(c) Trim control systems must be de- 
signed to prevent creeping in flight. 
Trim tab controls must be irreversible 
unless the tab  is appropriately bal- 
anced and shown to be free from flut- 
ter. 

(d) If an  irreversible tab control sys- 
tem is used. the part from the tab to 
the attachment of the irreversible unit 
to the airplane structure must consist 
of a rigid connection.. 
[Doc. No. 5066. 29 FR 18291. Dec. 24. 1964, as 
amended by Amdt. 25-23, 35 FR 5675, Apr. 8. 
19701 

5 25.679 Control system gust locks. 
(a) There must be a device to prevent 

damage to the control surfaces (includ- 
ing tabs), and to  the control system, 
from gusts striking the airplane while 
it is on the ground or water. If the de- 
vice, when engaged, prevents normal 
operation of the control surfaces by the 
pilot, it must- 
(1) Automatically disengage when the 

pilot operates the primary flight con- 
trols in  a normal manner; or 

(2) Limit the operation of the air- 
plane so that the pilot receives unmis- 
takable warning at the start of takeoff. 

(b) The device must have means to 
preclude the possibility of it becoming 
inadvertently engaged in flight. 

$25.681 Limit load static teste. 
(a) Compliance with the limit load 

requirements of this Par t  must be 
shown by test8 in which- 

§ 25.689 

(1) The direction of the test loads 
produces the most severe loading in the 
control system: and 

(2) Each fitting, pulley, and bracket 
used in attaching the system to the 
main structure is included. 

(b) Compliance must be shown (by 
analyses or individual load tests) wi th  
the special factor requirements for 
control system joints subject to angu- 
lar motion. 

Q 25.683 Operation tests. 
I t  must be shown by operation tests 

that  when portions of the control sys- 
tem subject to pilot effort loads are 
loaded to 80 percent of the limit load 
specified for the system and the pow- 
ered portions of the control system are 
loaded to  the maximum load expected 
in normal operation, the system is free 
from- 

(a) Jamming; 
(b) Excessive friction; and 
(c) Excessive deflection. 

[Doc. No. 5066. 29 FR 18291. Dec. 24. 1964, as 
amended by Amdt. 25-23. 35 FR 5675. Apr. 8, 
19701 

Q 25.685 Control system details. 
(a) Each detail of each control sys- 

tem must be designed and installed to 
prevent jamming, chafing. and inter- 
ference from cargo, passengers, loose 
objects, or the freezing of moisture. 

(b) There must be means in the cock- 
pit to prevent the entry of foreign ob- 
jects into places where they would jam 
the system. 

(c) There must be means to prevent 
the slapping of cables or tubes against 
other parts. 

(d) Sections 25.689 and 25.693 apply to 
cable systems and joints. 
Doc. No. 5066, 29 FS 18291. Dec. 24, 1954, 85 
amended by Amdt. 25-38. 41 FR 55466, Dec. 20, 
19761 

$ 25.689 Cable systems. 
(a) Each cable, cable fitting, turn- 

buckle, splice, and pulley must be a g  
proved. In addition- 

(1) No cable smaller than % inch in 
diameter may be used in the aileron, 
elevator, or rudder systems; and 

(2) Each cable system must be de- 
signed so that there will be no hazard- 
ous change in cable tension throughout 
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the range of travel under operating 
conditions and temperature variations. 

(b) Each kind and size of pulley must 
correspond to the cable with which it is 
used. Pulleys and sprockets must have 
closely fitted guards to prevent the ca- 
bles and chains from being displaced or 
fouled. Each pulley must lie in the 
plane passing through Lhe cable so that 
the cable does not rub against the pul- 
ley flange. 

(c) Fairleads must be installed so 
that they do not cause a change in 
cable direction of more than three de- 
grees. 

(d) Clevis pins subject to load or mo- 
tion and retained only by cotter pins 
may not be used in the control system. 

(e) Turnbuckles must be attached to 
parts having angular motion in a man- 
ner that will positively prevent binding 
throughout the range of travel. 

(0 There must be provisions for vis- 
ual inspection of fairleads, pulleys, ter- 
minals, and turnbuckles. 

§ 25.693 Joints. 
Control system joints (in push-pull 

systems) that  are subject to  angular 
motion, except those in ball and roller 
bearing systems, must have a special 
factor of safety of not less than 3.33 
with respect to the ultimate bearing 
strength of the softest material used as 
a bearing. This factor may be reduced 
to  2.0 for joints in cable control sys- 
tems. For ball or roller bearings, the 
approved ratings may not be exceeded. 
[Amdt. 25-72. 55 FR 29777. July 20. 19901 

525.697 Lift and drag devices, con- 

(a) Each lift device control must be 
designed so that the pilots can place 
the device in any takeoff, en route, a g  
proach, or landiag position established 
under $25.101(d). Lift and drag devices 
must maintain the selected positions, 
except for movement produced by an 
automatic positioning or load limiting 
device, without further attention by 
the pilots. 

(b) Each l i f t  and drag device control 
must be designed and located t o  make 
inadvertent operation improbable. Lift 
and drag devices intended for ground 
operation only must have means to 
prevent the inadvertant operation of 

trols. 

14 CFR Ch. I(1-1-94 Edition) 

their controls in flight if that oper- 
ation could be hazardous. 

(c) The rate of motion of the surfaces 
in response to the operation of the con- 
trol and the characteristics of the 
automatic positioning or  load limiting 
device must give satisfactory flight 
and performance characteristics under 
steady or changing conditions of air- 
speed, engine power, and airplane at t i -  
tude. 

(d) The l i f t  device control must be 
designed to retract the surfaces from 
the fully extended position, during 
steady flight at maximum continuous 
engine power at any speed below VF. 
+9.0 (knots). 
[Amdt. 25-23. 35 FR 5675, Apr. 8. 1970. as 
amended by Amdt. M ,  43 FR 50595. Oct. 30. 
1978; Amdt. 2557, 49 FR 6848. Feb. 23. 19841 

Q 25.699 Lift and drag device indicator. 
(a) There must be means to  indicate 

to the pilots the position of each l i f t  or 
drag device having a separate control 
in the cockpit to adjust its position. In 
addition, an indication of unsymmet- 
rical operation or other malfunction in 
the lif t  or drag device systems must be 
provided when such indication is nec- 
e w y  to enable the pilots to  prevent 
or counteract an unsafe flight or 
ground condition, considering the ef- 
fects on flight characteristics and per- 
formance. 

(b) There must be means to indicate 
to the pilots the takeoff, en route, a p  
proach, and landing l i f t  device posi- 
tions. 

(c) If any extension of the lift and 
drag devices beyond the landing posi- 
tion is possible, the controls must be 
clearly marked to identify this range 
of extension. 
[Amdt. 25-23.35 FR 5675. Apr. 8, 19701 

25.701 Flap and slat interconnection. 
(a) Unless the airplane has safe flight 

characteristics with the flaps or slats 
retracted on one side and extended on 
the other, the motion of flaps or slats 
on opposite sides of the plane of sym- 
metry must be synchronized by a me- 
chanical interconnection or approved 
equivalent means. 

(b) If a wing flap or slat interconnec- 
tion or equivalent means is used, it 
must be designed to  account for the a p  
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resulting from any engine malfunction, 
damage, or deterioration. 

(2) A position indicating means to in- 
dicate to  the flight crew when the 
thrust reversing device is in the re- 
verse thrust position, for each engine 
using a thrust reversing device. 

(3) An indicator to indicate rotor sys- 
tem unbalance. 

(e) For turbopropeller-powered air- 
planes. In addition to the powerplant 
instruments required by paragraphs (a) 
and (c) of this section. the following 
powerplant instruments are required: 

(1) A torque indicator for each en- 
gine. 

(2) Position indicating means to indi- 
cate to the flight crew when the propel- 
ler blade angle is below the flight low 
pitch position. for each propeller. 
(0 For airplanes equipped with fluid 

systems (other than fuel) for thrust or 
power augmentation, an  approved 
means must be provided to indicate the 
proper functioning of that system to 
the flight crew. 
[Amdt. 25-23. 35 FR 5678. Apr. 8. 15-70, as 
amended by Amdt. M. 33 FR 1831, Jan. 15, 
15-74: h d t .  25-36, 39 FR 35461. Oct. 1. 1974; 
Amdt. 25-38, 41 FR 55467, Dec. 20, 1976; Amdt. 
25-54. 45 FR 60173. Sept. 11. 1980; Amdt. 25-72. 
55 FR 29785. July 20,19901 

8 25.1307 Miscellaneous equipment. 
The following is required miscellane- 

ous equipment: 
(a) [Reserved] 
(b) Two or more independent sources 

of electrical energy. 
(c) Electrical protective devices, as 

prescribed in this part. 
(d) Two systems for two-way radio 

communications, with controls for 
each accessible from each pilot station. 
designed and installed so that failure of 
one system will not preclude operation 
of the other system. The use of a com- 
mon antenna system is acceptable i f  
adequate reliability is shown. 

(e) Two systems for radio navigation, 
with controls for each accessible from 
each pilot station, designed and in- 
stalled so that failure of one system 
will not preclude operation of the other 
system. The use of a common antenna 
system is acceptable if adequate reli- 
ability is shown. 
[Amdt. 25-23. 35 FR 5678. Apr. 8. 1970. as 
amended by Amdt. 2546. 43 FR 50598, Oct. 30. 

Fj 25.1309 

1978; Amdt. 2554. 45 FR 60173, Sept. 11. 1980: 
Amdt. 25-72.55 FR 29785. July 20.19901 

$25.1309 Equipment, systems, and in- 

(a) The equipment, systems, and in- 
stallations whose functioning is re- 
quired by this subchapter. must be de- 
signed to ensure that they perform 
their intended functions under any 
foreseeable operating condition. 

(b) The airplane systems and associ- 
ated components. considered sepa- 
rately and in relation t o  other systems, 
must be designed so t h a L  
(1) The occurrence of any failure con- 

dition which would prevent the contin- 
ued safe flight and landing of the air- 
plane is extremely improbable, and 

(2) The occurrence of any other fail- 
ure conditions which would reduce the 
capability of the airplane or the ability 
of the crew to cope with adverse oper- 
ating conditions is improbable. 

(c) Warning information must be pro- 
vided to  alert the crew t o  unsafe sys- 
tem operating conditions, and to  en- 
able them t o  take appropriate correc- 
tive action. Systems, controls, and as- 
sociated monitoring and warning 
means must be designed to minimize 
crew errors which could create addi- 
tional hazards. 

(d) Compliance with the require- 
ments of paragraph (b) of this section 
must be shown by analysis, and where 
necessary, by appropriate ground, 
flight, or simulator tests. The analysis 
must consider- 

(1) Possible modes of failure, includ- 
ing malfunctions and damage from ex- 
ternal sources. 

(2) The probability of multiple fail- 
ures and undetected failures. 

(3) The resulting effects on the air- 
plane and occupants, considering the 
stage of flight and operating condi- 
tions, and 

(4) The crew warning cues, corrective 
action required, and the capability of 
detecting faults. 

(e) Each installation whose function- 
ing is required by this subchapter, and 
that requires a power supply, is an  “es- 
sential load” on the power supply. The 
power sources and the system must be 
able to supply the following power 
loads in probable operating combina- 
tions and for probable durations: 

stallations. 
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(b) The flight instruments requiret 
by 825.1303 must be grouped on the in. 
strument panel and centered as near13 
as practicable about the vertical plane 
of the pilot's forward vision. In 
addition- 

(1) The instrument that most effec- 
tively indicates attitude must be on 
the panel in the top center position; 

(2) The instrument that most effec- 
tively indicates airspeed must be adja- 
cent to  and directly to the left of the 
instrument in the top center position: 

(3) The instrument that most effec- 
tively indicates altitude must be adja- 
cent to  and directly to the right of the 
instrument in the top center position; 
and 

(4) The instrument that most effec- 
tively indicates direction of flight 
must be adjacent t o  and directly below 
the instrument in the top center posi- 
tion. 

(c) Required powerplant instruments 
must be closely grouped on the instru- 
ment panel. In addition- 

(1) The location of identical power- 
plant instruments for the engines must 
prevent confusion as to  which engine 
each instrument relates; and 

(2) Powerplant instruments vital to  
the safe operation of the airplane must 
be plainly visible to  the appropriate 
crewmembers. 

(d) Instrument panel vibration may 
not damage or  impair the accuracy of 
any instrument. 

(e) If a visual indicator is provided to 
indicate malfunction of an instrument, 
it must be effective under all probable 
cockpit lighting conditions. 
[Amdt. 25-23. 35 FR 5679, Apr. 8.. 1970. as 
amended by Amdt. Ml, 42 FR 369'70. July 18. 
19771 

$25.1322 Warning, caution, and advi- 

If warning, caution or advisory lights 
are installed in the cockpit, they must. 
unless otherwise approved by the Ad- 
ministrator, b e  

(a) Red, for warning lights (lights in- 
dicating a hazard which may require 
immediate corrective action); 

(b) Amber, for caution lights (lights 
indicating the possible need for future 
corrective action); 

(c) Green, for safe operation lights; 
and 

sory lights. 

(1) Loads connected to  the system 
with the system functioning normally. 

(2) Essential loads, after failure of 
any one prime mover, power converter, 
or energy storage device. 

(3) Essential loads after failure of- 
(i) Any one engine on two-engine air- 

planes; and 
(ii) Any two engines on three-or- 

more-engine airplanes. 
(4) Essential loads for which an alter- 

nate source of power is required by this 
chapter, after any failure or malfunc- 
tion in any one power supply system, 
distribution system, or other utiliza- 
tion system. 

(f) In determining compliance wi th  
paragraphs (e) (2) and (3) of this sec- 
tion, the power loads may be assumed 
to be reduced under a monitoring pro- 
cedure consistent with safety in the 
kinds of operation authorized. Loads 
not required in controlled flight need 
not be considered for the two-engine- 
inoperative condition on airplanes with 
three or more engines. 

( g )  In  showing compliance with para- 
graphs (a) and (b) of this section with 
regard to the electrical system and 
equipment design and installation. 
critical environmental conditions must 
be considered. For electrical genera- 
tion, distribution, and utilization 
equipment required by or used in  com- 
plying with this chapter, except equip- 
ment covered by Technical Standard 
Orders containing environmental test 
procedures, the ability t o  provide con- 
tinuous, safe service under foreseeable 
environmental conditions may be 
shown by environmental tests, design 
analysis, or reference to previous com- 
parable service experience on other air- 
craft. 

[Amdt. 25-23. 35 FR 5679, Apr. 8. 1970, as 
amended by Amdt. 2538.41 FR 55467. Dec. 20, 
1976: Amdt. 25-41.42 FR 36970, July 18.19nI 

INSTRUMENTS: INSTALLATION 

8 25.1321 Arrangement and visibility. 
(a) Each flight, navigation, and pow- 

erplant 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 for- 
ward along the flight path. 
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(d) A n y  other color. including white, 
for lights not described in paragraphs 
(a) through (c) of this section, provided 
the color differs sufficiently from the 
colors prescribed in paragraphs (a) 
through (c) of this section to avoid pos- 
sible confusion. 
[Amdt. 2538.41 FR 55467. Dec. 20, 19761 

5 25.1323 Airspeed indicating system. 
For each airsmed_indicating system, 

the followirig'g,ply: 
(a) Each airspeed indicating instru- 

ment must be approved and must be 
calibrated to indicate true airspeed (at 
sea level with a standard atmosphere) 
with a minimum practicable instru- 
ment calibration error when the cor- 
responding pitot and static pressures 
are applied. 

(b) Each system must be calibrated 
to determine the system error (that is, 
the relation between IAS and CAS) in 
flight and during the accelerated take- 
off ground run. The ground run calibra- 
tion must be determined- 
(1) From 0.8 of the minimum value of 

VI to the maximum value of V2, consid- 
ering the approved ranges of altitude 
and weight; and 

(2) W i t h  the flaps and power settings 
corresponding to the values determined 
in the establishment of the takeoff 
path under 925.111 assuming that the 
critical engine fails at the minimum 
value of VI. 

(c) The airspeed error of the installa- 
tion, excluding the airspeed indicator 
instrument calibration error, may not 
exceed three percent or five knots, 
whichever is greater, throughout the 
speed range, from- 
(1) VMO to 1.3 V n ,  with flaps re- 

tracted; and 
(2) 1.3 VSO to VFE wi th  flaps in the 

landing position. 
(d) Each system must be arranged, so 

far as practicable, to prevent malfunc- 
tion or serious error due to  the entry of 
moisture, dirt, or other substances. 

(e) Each system must have a heated 
pitot tube or an equivalent means of 
preventing malfunction due to icing. 

(0 Where duplicate airspeed indica- 
tors are required, their respective pitot 
tubes must be f a r  enough apart t o  
avoid damage to both tubes in a colli- 
sion with a bird. 

9 25.1325 
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[Doc. No. 5066. 29 FR 18291. Dee. 24. 1964, as 
amended by Amdt. 25-57. 49 FR 6849. Feb. 23. 
19841 

0 Z5.1325 Static pressure systems. 
(a) Each instrument with static air  

case connections must be vented to the 
outside atmosphere through an appro- 
priate piping system. 

(b) Each static port must be designed 
and located in such manner that the 
static pressure system performance is 
least  affected by airflow variation, or 
by moisture or other foreign matter, 
and that the correlation between air 
pressure in the static pressure system 
and true ambient atmospheric static 
pressure is not changed when the air- 
plane is exposed t o  the continuous and 
intermittent maximum icing condi- 
tions defined in Appendix C of this 
part. 

(c) The design and installation of the 
static pressure system must be such 
that- 

(1) Positive drainage of moisture is 
provided; chafing of the tubing and ex- 
cessive distortion or restriction at 
bends in the tubing is avoided; and the 
materials used are durable, suitable for 
the purpose intended, and protected 
against corrosion; and 

(2) It is airtight except for the port 
into the atmosphere. A proof test must 
be conducted to demonstrate the integ- 
rity of the static pressure system in 
the following manner: 

(i) Unpressurized airplanes. Evacuate 
the static pressure system to a pres- 
sure differential of approximately 1 
inch of mercury or to  a reading on the 
altimeter, 1,OOO feet above the airplane 
elevation at the time of the test. With-  
out additional pumping for a period of 
1 minute, the loss of indicated altitude 
must not exceed 100 feet on the altim- 
eter. 

(ii) Pressurized airplanes. Evacuate 
the static pressure system until a pres- 
sure differential equivalent to the max- 
imum cabin pressure differential for 
which the airplane is type certificated 
is achieved. Without additional pump- 
ing for a period of 1 minute, the loss of 
indicated altitude must not exceed 2 
percent of the equivalent altitude of 
the maximum cabin differential pres- 
sure or 100 feet, whichever is greater. 



g25.1433 

other radio or electronic unit, or sys- 
tem of units. required by this chapter. 

925.1433 Vacuum systems. 
There must be means, in addition to 

the normal pressure relief, to auto- 
matically relieve the pressure in the 
discharge lines from the vacuum air 
pump when the delivery temperature of 
the air  becomes unsafe. 
[Doc. No. 5066. 29 FR 18291. Dec. 24. 1969. as 
amended by Amdt. S 7 2 .  55 FR B78.5, July 20. 
19901 

g 25.1435 Hydraulic systema 
(a) Design. (1) Each element of the 

hydraulic system must be designed to 
withstand, without deformation that 
would prevent it from performing its 
intended function, the design operating 
pressure loads in combination with 
limit structural loads which may be 
imposed. 

(2) Each element of the hydraulic 
system must be able to withstand, 
without rupture, the design operating 
pressure loads multiplied by a factor of 
1.5 in combination with ultimate struc- 
tural loads that can reasonably occur 
simultaneously. Design operating pres- 
sure is maximum normal operating 
pressure, excluding transient pressure. 

(b) Tests a n d  analysis.  (1) A complete 
hydraulic system must be static tested 
to show that it can withstand 1.5 times 
the design operating pressure without 
a deformation of any part of the sys- 
tem that  would prevent it from per- 
forming its intended function. Clear- 
ance between structural members and 
hydraulic system elements must be 
adequate and there must be no perma- 
nent detrimental deformation. For the 
purpose of this test, the pressure relief 
valve may be made inoperable to per- 
mit application of the required pres- 
sure. 
(2) Compliance with $25.1309 for hy- 

draulic systems must be shown by 
functional tests. endurance tests, and 
analyses. The entire system. or appro- 
priate subsystems, must be tested in an 
airplane or in a mock-up installation 
to determine proper performance and 
proper relation to other aircraft sys- 
tems. The functional testa must in- 
clude simulation of hydraulic system 
failure conditions. Endurance tests 
must simulate the repeated complete 
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flights that  could be expected to  occur 
in service. Elements which fail during 
the tests must be modified in order to 
have the design deficiency corrected 
and, where necessary, must be suffi- 
ciently retested. Simulation of operat- 
ing and environmental conditions must 
be completed on elements and appro- 
priate portions of the hydraulic system 
to the extent necessary to  evaluate the 
environmental effects. Compliance 
with $25.1309 must take into account 
the following: 

(i) Static and dynamic loads includ- 
ing flight, ground, pilot, hydrostatic, 
inertial and thermally induced loads, 
and combinations thereof. 

(ii) Motion, vibration, pressure tran- 
sients. and fatigue. 

(iii) Abrasion, corrosion, and erosion. 
(iv) Fluid and material compatibil- 

ity. 
(v) Leakage and wear. 
(c) Fire pmtection. Each hydraulic 

system using flammable hydraulic 
fluid must meet the applicable require- 
ments of $525.863, 25.1183. 25.1185. and 
25.1189. 
[Amdt. 25-13. 32 FR 9154, June 28, 1967. BS 
amended by Amdt. 25-41.42 FR 36971, July 18, 
1977; Amdt. 2S72.55 FR 29786. July 20,19901 

525.1438 Pressurization and pneu- 

(a) Pressurization system elements 
must be burst pressure tested to 2.0 
times, and proof pressure tested t o  1.5 
times, the maximum normal operating 
pressure. 

(b) Pneumatic system elements must 
be burst pressure tested to  3.0 times, 
and proof pressure tested to  1.5 times, 
the maximum normal operating pres- 
sure. 

(c) An analysis, or a combination of 
malysis and test, may be substituted 
for any test required by paragraph (a) 
or (b) of this section if  the Adminis- 
trator finds it equivalent t o  the re- 
quired test. 
[Amdt. 25-41. 42 FR 36971. July 18.19'771 

matic systems. 

$25.1439 F'rotective breathing equip- 

(a) If there is a class A. B, or E cargo 
compartment. protective breathing 
equipment must be installed for the 
use of appropriate crewmembers. In ad- 

men+ 
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pressure altitude and sea level pressure 
altitude for- 

(i) Maximum continuous power (re- 
lating to unsupercharged operation or 
to operation in each supercharger mode 
as applicable); and 

(ii) Takeoff power (relating to unsu- 
percharged operation or to  operation in 
each supercharger mode as applicable). 

(2) Fuel grade or specification. 
(3) Cylinder head and oil tempera- 

tures. 
(4) Any other parameter for which a 

limitation has been established as part 
of the engine type certificate except 
that a limitation need not be estab- 
lished for a parameter that  cannot be 
exceeded during normal operation due 
to the design of the installation or to 
another established limitation. 

(c) Turbine engine installations. Oper- 
ating limitations relating to  the fol- 
lowing must be established for turbine 
engine installations: 

(1) Horsepower, torque or thrust, 
r.p.m., gas temperature, and time for- 

(i) Maximum continuous power or 
thrust (relating to  augmented or un- 
augmented operation as applicable). 

(ii) Takeoff power or thrust (relating 
to augmented or unaugmented oper- 
ation as applicable). 

(2) Fuel designation or specification. 
(3) Any other parameter for which a 

limitation has been established as part 
of the engine type certificate except 
that a limitation need not be estab- 
lished for a parameter that cannot be 
exceeded during normal operation due 
to  the design of the installation o r  to 
another established limitation. 

(d) Ambient temperature. An ambient 
temperature limitation (including lim- 
itations for winterization installations, 
i f  applicable) must be established as 
the maximum ambient atmospheric 
temperature established in accordance 
with §25.1043(b). 
[Amdt. 25-72 ,s  FR 29786. July 20.19901 

525.1522 Auxiliary power unit limita- 

If an auxiliary power unit is installed 
in the airplane, limitations established 
for the auxiliary power unit, including 
categories of operation, must be speci- 
fied as operating limitations for the 
airplane. 

tions. 

§25.1531 

[Amdt.  25-72.55 FR 29786. July 20.19901 

0 25.1523 Minimum flight crew. 
The minimum flight crew must be es- 

tablished so that it is sufficient for safe 
operation, considering- 

(a) The workload on individual crew- 
members; 

(b) The accessibility and ease of oper- 
ation of necessary controls by the a g  
propriate crewmember; and 

(c) The kind of operation authorized 
under 525.1525. 
The criteria used in making the deter- 
minations required by this section are 
set forth in Appendix D. 
~ O C .  No. 5066. 29 FR 18291. Dec. 24. 1964. 89 
amended by Amdt. 7-5-3, 30 FR 6067. Apr. 29. 
19651 

8 25.1525 Rinds of operation. 
The kinds of operation to which the 

airplane is limited are established by 
the category in which it is eligible for 
certification and by the installed 
equipment. 

5 25.1527 Maximum operating altitude. 
The maximum altitude up to which 

operation is allowed, as limited by 
flight, structural, powerplant. func- 
tional, or equipment characteristics, 
must be established. 

p 25.1529 Instructions for Continued 

The applicant must prepare Instruc- 
tions for Continued Airworthiness in 
accordance with Appendix H to this 
part that are acceptable to the Admin- 
istrator. The instructions may be in- 
complete at type certification if a pro- 
gram exists to ensure their completion 
prior to delivery of the first airplane or 
issuance of a standard certificate of 
airworthiness, whichever occurs later. 
[Amdt. 2544.45 FR 60173. Sept. 11.19801 

525.1531 Maneuvering flight load fac- 

Load factor limitations, not exceed- 
ing the positive limit load factors de- 
termined from the maneuvering dia- 
gram in §25.333(b). must be established. 

Airworthiness. 

tors. 
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6 25.1653 Fuel quantity indicator. 
If the unusable fuel supply for any 

tank exceeds one gallon, or flve per- 
cent of the tank capacity, whichever is 
greater, a red arc must be marked on 
its indicator extending from the cali- 
brated zero reading to the lowest read- 
ing obtainable in level flight. 

5 25.1555 Control markings. 
(a) Each cockpit control, other than 

primary flight controls and controls 
whose function is obvious, must be 
plainly marked as to its function and 
method of operation. 

(b) Each aerodynamic control must 
be marked under the requirements of 
$5 25.677 and 25.699. 

(c) For powerplant fuel c o n t r o l s  
(1) Each fuel tank selector control 

must be marked to indicate the posi- 
tion corresponding to each tank and to 
each existing cross feed position; 

(2) If safe operation requires the use 
of any tanks in a specific sequence, 
that sequence must be marked on, or 
adjacent to, the selector for those 
tanks: and 

(3 )  Each valve control for each engine 
must be marked to  indicate the posi- 
tion corresponding to each engine con- 
trolled. 

(d) For accessory, auxiliary. and 
emergency controls- 

(1) Each emergency control (includ- 
ing each fuel jettisoning and fluid shut- 
off must be colored red; and 

(2) Each visual indicator required by 
525.729(e) must be marked so that the 
pilot can determine at any time when 
the wheels are locked in either extreme 
position, i f  retractable landing gear is 
used. 

5 25.1557 Miscellaneous markings and 

(a) Baggage and cargo compartments 
and ballast location. Each baggage and 
cargo compartment, and each ballast 
location must have a placard stating 
any limitations on contents. including 
weight, that are necessary under the 
loading requirements. However, 
underseat compartments designed for 
the storage of carry-on articles weigh- 
ing not more than 20 pounds need not 
have a loading limitation placard. 

(b)Powerplanf fluid filler w i n g s .  The 
following qpply: 

placards. 

9 25.1561 

(1) Fuel filler openings must be 
marked at or near the filler cover 
Wi th -  

(i) The word “fuel”; 
(ii) For reciprocating engine powered 

airplanes, the minimum fuel grade: 
(iii) For turbine engine powered air- 

planes, the permissible fuel designa- 
tions: and 

(iv) For pressure fueling systems, the 
maximum permissible fueling supply 
pressure and the maximum permissible 
defueling pressure. 

(2) Oil filler openings must be 
marked at or near the filler cover with 
the word “oil”. 

(3) Augmentation fluid filler open- 
ings must be marked at or near the 
filler cover to identify the required 
fluid. 

(c) Emergency exit placards. Each 
emergency exit placard must meet the 
requirements of $25.811. 

(d) Doors. Each door that must be 
used in order to reach any required 
emergency exit must have a suitable 
placard stating that the door is to be 
latched in the open position during 
takeoff and landing. 
[Doc. No. 5066, 29 FR 18291. Dec. 24, 1964. as 
amended by Amdt. 2542. 37 FR 3972, Feb. 24, 
1972: Amdt. i?!X?8. 41 FR 55468, Dec. 20. 1976; 
Amdt. 25-72, 55 FR 29786. July 20.199aI 

5 25.1561 Safety equipment. 
(a) Each safety equipment control t o  

be operated by the crew in emergency, 
such as controls for automatic liferaft 
releases. must be plainly marked as to 
its method of operation. 

(b) Each location. such as a locker or 
compartment. that carries any fire ex- 
tinguishing, signaling, or other life 
saving equipment must be marked ac- 
cordingly. 

(c) Stowage provisions for required 
emergency equipment must be con- 
spicuously marked to identify the con- 
tents and facilitate the easy removal of 
the equipment. 

(d) Each liferaft must have obviously 
marked operating instructions. 

(e) Approved survival equipment 
must be marked for identification and 
method of operation. 
[Doc. No. 5066. 29 FR 18291. Dec. 24, 1961. as 
amended by Amdt. 25-46. 43 FR 50598. Oct. 30. 
19781 
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9 25.1563 Airspeed placard. 
A placard showing the maximum air- 

speeds for flap extension for the take- 
off, approach, and landing positions 
must be installed in clear view of each 
pilot. 

AIRPLANE FLIGHT MANUAL 

525.1581 General. 
(a) Fumishing information. An Air- 

plane Flight Manual must be furnished 
with each airplane, and it must contain 
the following: ' 

(1) Information required by s25.1583 
through 25.1587. 
(2) Other information that is nec- 

essary for safe operation because of de- 
sign, operating, or handling character- 
istics. 

(3) Any limitation, procedure, or 
other information established as a con- 
dition of compliance with the applica- 
ble noise standards of part 36 of this 
chapter . 

(b) Approved information. Each part of 
the manual listed in 5525.1583 through 
25.1587, that is appropriate to the air- 
plane, must be furnished, verified, and 
approved, and must be segregated, 
identified, and clearly distinguished 
from each unapproved part of that  
manual. 

(c) [Reserved] 
(d) Each Airplane Flight Manual 

must include a table of contents if the 
complexity of the manual indicates a 
need for it. 
[Amdt. 2242. 43 FR 2323. Jan. 16. 1978, as  
amended by Amdt. 25-72.55 FR 29786. July 20. 
19901 

9 25.1583 Operating limitations. 
(a) Airspeed limitations. The following 

airspeed limitations and any other air- 
speed limitations necessary for safe o p  
eration must be furnished: 

(1) The maximum operating limit 
speed VMdMMo and a statement that 
this speed limit may not be delib- 
erately exceeded in any regime of 
flight (climb, cruise, or descent) unless 
a higher speed is authorized for flight 
test or pilot training. 
(2) If an airspeed limitation is based 

upon compressibility effects, a state- 
ment to this effect and information as 
to any symptoms, the probable behav- 

14 CFR Ch. I (1-1-94 Editic 

ior of the airplane, and the I 
ommended recovery procedures. 

(3) The maneuvering speed V A  an 
statement that full application of r 
der and aileron controls, as well as r 
neuvers that involve angles of attr 
near the stall, should be confined 
speeds below this value. 

(4) The flap extended speed VFE 2 
the pertinent flap positions and eng 
pow e rs . 

(5) The landing gear operating sp 
or  speeds, and a statement explain 
the speeds as defined in 525.1515(a). 

(6) The landing gear extended sp 
VILE. i f  greater than VLO, and a sta 
ment that this is the maximum sp 
at which the airplane can be saf 
flown wi th  the landing gear extendec 

(b) Powerplant limitations. The follc 
ing information must be furnished: 

(1) Limitations required by 525.1 
and 5 25.1522. 
(2) Explanation of the limitatic 

when appropriate. 
(3) Information necessary for ma 

ing the instruments required 
$5 25.1549 through 25.1553. 

(c) Weight and loading distributi 
The weight and center of gravity lin 
required by 5525.25 and 25.27 must 
furnished in the Airplane Flight M 
ual. All  of the following informat 
must be presented either in the 1 
plane Flight Manual or in a separ 
weight and balance control and load 
document which is incorporated by 
erence in the Airplane Flight Manua 

(1) The condition of the airplane 
the items included in the empty wei 
as defined in accordance with 525.29. 
(2) Loading instructions necessarJ 

ensure loading of the airplane wit 
the weight and center of gravity lim 
and to maintain the loading wit 
these limits in flight. 

(3) If certification for more than 
center of gravity range is reques 
the appropriate limitations, with 
gard to weight and loading procedu 
for each separate center of gra1 
range. 

(d) Flight crew. The number and ft 
tions of the minimum flight crew 
termined under 525.1523 must be 
nished. 

(e) Kinds of operation. The kind 
operation approved under 925.15% 
be furnished. 
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APPENDIX H TO PART %INSTRUCTIONS 

FOR CONTINUED AIRWORTHINESS 

H25.1 General. 
(a )  This appendix specifies requirements 

for the preparation of Instructions for Con- 
tinued Airworthiness as required by 525.1529. 

(b) The Instructions for Continued Air- 
worthiness for each airplane must include 
the Instructions for Continued Airworthiness 
for each engine and propeller (hereinafter 
designated “products” ), for each appliance 
required by this chapter. and any required 
information relating ,to the interface of 
those appliances and products with the air- 
plane. If Instructions for Continued Air- 
worthiness are not supplied by the manufac- 
turer of an appliance or product installed in 
the airplane, the Instructions for Continued 
Airworthiness for the airplane must include 
the information essential to  the continued 
airworthiness of the airplane. 

(c) The applicant must submit to the FAA 
a program to show how changes to the In- 
structions for Continued Airworthiness made 
by the applicant or by the manufacturers or 
products and appliances installed in the air- 
plane will be distributed. 
H25.2 Format. 

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

(b) The format of the manual or manuals 
must provide for a practical arrangement. 
H25.3 Content. 

The contents of the manual or  manuals 
must be prepared in the English language. 
The Instructions for Continued Airworthi- 
ness must contain the following manuals or 
sections, as appropriate. and information: 

(a) Airplane maintenance manual or section. 
(1) Introduction information tha t  includes an 
explanation of the airplane’s features and 
data to the extent necessary for mainte- 
nance or preventive maintenance. 

(2) A description of the airplane and its 
systems and installations including its en- 
gines, propellers, and appliances. 

(3) Basic control and operation information 
describing how the airplane components and 
systems are controlled and how they oper- 
ate. including any special procedures and 
limitations tha t  apply. 

(4) Servicing information that covers de- 
tails regarding servicing points, capacities of 
tanks, reservoirs, types of fluids to be used. 
pressures applicable to the various systems, 
location of access panels for inspection and 
servicing, locations of lubrication points, lu- 
bricants to be used. equipment required for 
servicing, tow instructions and llmltations, 
mooring, jacking, and leveling informatlon. 

(b) Maintenance instructions. (1) Scheduling 
information for each part of the airplane and 
i ts  engines. audlfary power units. propellers. 

accessories. instruments, and equipment 
tha t  provides the recommended periods at 
which they should be cleaned, inspected, ad- 
justed. tested. and lubricated. and the degree 
of inspection. the applicable wear tolerances. 
and work recommended a t  these periods. 
However, the applicant may refer to an ac- 
cessory. instrument. or equipment manufac- 
turer as the source of this information if the 
applicant shows tha t  the item has an excep- 
tionally high degree of complexity requiring 
specialized maintenance techniques. test 
equipment. or expertise. The recommended 
overhaul periods and necessary cross ref- 
erences to  the Airworthiness Limitations 
section of the manual must also be included. 
In addition. the applicant must include an  
inspection program that includes the fre- 
quency and extent of the inspections nec- 
essary to provide for the continued air- 
worthiness of the airplane. 

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

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

(4) Other general procedural instructions 
including procedures for system testing dur- 
ing ground running. symmetry checks. 
weighing and determining the center of grav- 
ity, lifting and shoring, and storage limita- 
tions. 

(c) Diagrams of structural access plates 
and information needed to gain access for in- 
spections when access plates are not pro- 
vided. 

(d) Details for the application of special in- 
spection techniques including radiographic 
and ultrasonic testing where such processes 
are specified. 

(e) Information needed to apply protective 
treatments to the structure after inspection. 

(0 All data relative to structural fasteners 
such as idencification. discard recommenda- 
tions, and torque values. 

(9) A list of special tools needed. 
H25.4 Airworthiness Limitations section. 

The Instructions for Continued Airworthi- 
ness must contain a section titled Airworthi- 
ness Limitations tha t  is segregated and 
clearly distinguishable from the rest of the 
document. This section must set forth each 
mandatory replacement time, structural in- 
spection interval. and related structural in- 
spection procedure approved under 525.571. If 
the Instructions for Continued Airworthiness 
consist of multiple documents. the section 
rewired by this paragraph must be included 
in the principal manual. This section must  
contain a legible statement in a prominent 
location that reads: “The Airworthiness 
Limitations section is FAA approved and 
specifies maintenance required under 55 43.16 ‘w 473 
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and 91.403 of the Federal Aviation Regula- 
tions unless an  alternative program has been 
F M  approved." 
[Amdt. 25-54. 45 FR 60177. Sept. 11. 1980. as 
amended by Amdt. 25-68.54 FR 34329, Aug. 18. 
19891 

AFPENDM I To PART SINSTALLATION 
O F  AN AUTOMATIC TAKEOFF THRUST 
CONTROL SYSTEM (ATTCS) 

125.1 General. 
(a) This appendix specifies additional re- 

quirements for installation of an engine 
power control system that automatically 
resets thrust or power on operating engine(s1 
i n  the event of any one engine failure during 
takeoff. 
(b) With the A?TCS and associated sys- 

tems functioning normally 85 designed, all 
applicable requirements of Part 25. except as 
provided in this appendix, must be met with- 
out  requiring any action by the crew to in- 
crease thrust or power. 

14 CFR Ch. I (1 -1-94 Edition) 

I252 Definitions. 

(a) Automatic Takeoff Thrust Control System 
(ATTCS). An A?TCS is defined as the entire 
automatic system used on takeoff. including 
all devices. both mechanical and electrical. 
t h a t  sense engine failure. transmit signals. 
actuate  fuel controls or power levers or in- 
crease engine power by other means on oper- 
at ing engines to achieve scheduled thrust or 
power increases, and furnish cockpit infor- 
mation on system operation. 
(b) Critical Time Interval. When conducting 

an A " C S  takeoff. the  critical time interval 
is between VI minus 1 second and a point on 
the minimum performance, all-engine flight 
path where, assuming a simultaneous occur- 
rence of an engine and ATI'CS failure. the 
resulting minimum flight path thereafter 
intersects the Part 25 required actual flight 
path at  no less than 400 feet above the take- 
off surface. This time interval is shown in 
the following illustration: 
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Flight p i t h  r l th  A n C S  
4nd mqiw failure 

A - Crit ical  tim L 
t interval 
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125.3 Performance and System Reliability 
Requirements. 

The applicant must comply with the per- 
formance and A?TCS reliability require- 
ments as follows: 

(a) An ATTCS failure or a combination of 
failures in the ATTCS during the critical 
time interval: 

(1) Shall not prevent the insertion of the 
marimum approved takeoff thrust or power, or 
must be shown to be an improbable event. 

(2) Shall not result in a significant loss or 
reduction in thrust or power. or must be 
shown to be an extremely improbable event. 

(b) The concurrent existence of an ATTCS 
failure and an engine failure during the criti- 
cal time interval must be shown to be ex- 
tremely improbable. 

(c )  AI1 applicable performance require- 
ments of Par t  25 must be met with a n  engine 
failure occurring a t  the most critical point 
during takeoff with the A T E S  system func- 
tioning. 

I25.4 Thrust Setting. 

The initial takeoff thrust or power setting 
on each engine a t  the beginning of the take- 
off roll may not be less than any of the fol- 
lowing: 

(a) Ninety (90) percent of the thrust or 
power set  by the A n C S  (the maximum 
takeoff thrust  or power approved for the air- 
plane under existing ambient conditions); 

(b) That  required to permit normal oper- 
ation of all safety-related systems and equ ip  
ment dependent upon engine thrust or power 
lever position: or 

(c) Tha t  shown to be free of hazardous en- 
gine response characteristics when thrust or 
power is advanced from the initial takeoff 
thrust  or power to the maximum approved 
takeoff thrust  or power. 

I25.5 Powerplant Controls. 
(a) In addition to the requirements of 

525.1141, no single failure or malfunction, or 
probable combination thereof, of the AVCS.  
including associated systems, may cause the 
failure of any powerplant function necessary 
for safety. 

(b) The ATTCS must be designed tu: 
(1) Apply thrust or power on the oflrafing 

engine(s). following any one engine failure 
during takeoff, to achieve the maximum ap- 
proved takeoff thrust or power without ex- 
ceeding engine operating limita: 

(2) Permit manual decrease or increase in 
thrust  or power up tu the maximum takeoff 
thrust  or power approved for the airplane 
under existing conditions through the use of 
the power lever. For airplanes equipped with 
limiters that automatically prevent engine 
operating limits from being exceeded under 
existing ambient conditions. other means 
may be used to increase the thrust  or power 
in the event of an A ' M C S  failure provided 

the means is located on or forward of the 
power levers; is easily identified and oper- 
ated under all  operatlng conditions by a sin- 
gle action of either pilot with the hand that 
is normally used to actuate the power levers; 
and meets the requirements of 525.7W (a), 
(b). and (c); 

(3) Provide a means to verify to the 
flightcrew before takeoff that  the ATTCS is 
in a condition to operate; and 

(4) Provide a means for the flightcrew to 
deactivate the automatic function. This 
means must be designed to prevent Inadvert- 
ent  deactivation. 

IZ5.6 Powerplant Instruments. 
In addition to the requirements of 025.1305: 
(a) A means must be provided to indicate 

when the ATITS is in the armed or ready 
condition; and 

(b) If the inherent flight characteristics of 
the airplane do not provide adequate warn- 
ing tha t  an engine hat failed. a warning sys- 
tem that is independent of the ATTCS must 
be provided to give the pilot a clear warning 
of any engine failure during takeoff. 
[Amdt. 25-62.52 FR 43156. Nov. 9. I%'] 

APPENDIX J TO PART ZSEMERGENCY 
EVACUATION 

The following test criteria and procedures 
must be used for showing compliance with 
125.803: 

(a) The emergency evacuation must be con- 
ducted either during the dark of the night or 
during daylight with the dark of night simu- 
lated. If the demonstration is conducted in- 
doors during daylight hours, it must be con- 
ducted with each window covered and each 
door closed to minimize the daylight effect. 
lllumination on the floor or ground may be 
used, but  it must be kept low and shielded 
against shining into the airplane's windows 
or doors. 

(b) The airplane must be in a normal a t t i -  
tude with landing gear extended. 

(c )  Unless the airplane is equipped with an 
off-wing descent means. stands or r a m p  may 
be used for descent from the wing to the 
ground, Safety equipment such as mats or 
inverted life r a f t s  may be placed on the floor 
or ground to protect participants. No other 
equipment that  is not part of the emergency 
evacuation equipment of the airplane may be 
used to aid the participants in reaching the 
ground. 

(d) Except as provided in paragraph (a) of 
this Appendix. only the airplane's emergency 
lighting system may provide illumination. 

(e) All emergency equipment required for 
the planned operation of the airplane must 
be installed. 

(0 Each external door and exit, and each 
internal door or curtain. must be in the 
takeoff conflguration. n 
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