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DEPARTMENT OF TRANSPORTATION

Federal Aviation Admlnl8tratlon

14 CFR Part 23

[DocUt No. 26344; Amendment No. 23-431

RIN 2120-10030

Small Airplane Alrworthlne88 Review
Program Amendment No.3

AGENCY: Federal Aviation
Administration (FAA), DOT.
ACTION: Final rule.

SUMMARY: This final rule amends the
powerplant and equipment
airworthiness standards for normal,
utility, acrobatic, and commuter
category airplanes. This amendment is
based 00 certain proposals and
recommendations discussed at the
Small Airplane Airworthiness Review
Conference held on October 22-26.
1984. in SI. Louis. Missouri, and arises
from the recognition by both .
government and industry, that upgraded
standards are needed to maintain an
acceptable level of safety for small
airplanes.
EffECTIVE DATE: May 10. 1993.
FOR FURTHER INFORMATION CONTACT:
Norman R. Vetter, Aerospace Engineer.
Standards Office (ACE-1t2). Small
Airplane Directorate. Aircraft
Certification Service. Federal Aviation
Administration. room 1544, 60i East
12th Street, Kansas City. Missouri
64106: telephone (616) 426-5688.

SUPPLEMENTARY INFORMATION:

Back8round

Regulatory History

This amendment is based an Notice of
Proposed Rulemaking (NPRM). Notice
No. 9(}-23. which waa published on
October 3. 1990 (55 FR 40598).
Comments to the NPRM were requested
with a closing date of April 1, 1991. On
two subsequent occasions. the comment
period waa reopened by Notice Nos. 9(}­
23A [56 FR 23813. May 24, 1991) and
9(}-23B (56 FR 33688, July 22, 1991). All
comments received have been
considered in adopting this amendment.

Discussion 01Comments

General

Interested persons were invited to
participate in the development of these
final rules by submitting written date.
views, or arguments. Eleven
commenters responded to Notice Nos.
9(}-23. 9(}-23A, and 9(}-23B. Changes,
both substantive and editorial, have
been made on the basis of relevant

comments and on further review by the
FAA.

Two commenters support the
adoption of these proposals and
commend the FAA for proposing to
upgrade the regulations.

One commenter states "The rules you
are trying to work up into a master plan
are getting too complex" and "The cost
to the aviation industrybas skyrocketed
out of sight for the common flyer. These
changes you are proposing (are) just
putting the price even higher." The
commenter further states "The greatest
concern in the aviation industry is not
these rules and regulations but with the
liability insurance issue· • •. There
must be a cap put on insuranCe claims
and stop these large claims."

Several general comments ranged
from indicating concurrence with all
proposals to a concern that the proposed
changes will re~ult in increased costs to
design and manufacture small airplanes.
One commenter questions why the·
NPRM is entitled "Small Airplane"
instead of "Small Aircraft" as defined in
§ 1.1. The difference lies in the
definitions of "airplane" and "aircraft··;.
also included in § 1.1.

Discussion ofComments to Specific
Sections ofPort 23.

The following comments and
discusaions are keyed to like-numbered

, proposals in Notice No. 9(}-23.
Comments of an editorial nature are not
discussed.

In prepariog this final ruie, the FAA
has not adopted a total of 10 proposals
from the NPRM. This results in a
mismatch between the proposal
numbers aa discussed in this preamble
and the amendment numbers included
in the ,amendatory portion of this final
rule. The following table provides the
necessary cross reference:

Cross Relerence Table

Proposal Amend- Proposal Amend-
No. men! No. No. men! No.

1 1 45 ........... 36
2 ........... 2 46 ........... 37
3 ........... 3 47 ........•.. 38
4 ........... 4 46 ........... 38
5 ........... 5 49 ........... 40
6 ........... 6 50 ........... 41
7 ........... nat 51 ........... 42

adopt-
ed

8 ........... nat 52 ........... 43
adopt-
ed

9 ........... nat 53 ........... not adopt-
adopt- ed
ed

10 ......... not 54 ........... 44
adopt-
ed

Cross Relerence Table--Continued

Proposal Amend- Proposal Amend-
No. menl No. No. ment No,

11 ......... nol 55 ........... 45
adopt- '
ed

12 ......... not 56 ........... 46
adopl-
ed

13 ......... 7 57 ........... 47
14 ......... 8 58 48
15 ......... 9 59 ........... 49
16 ......... 10 60 ........... 50
17 .......... 11 61 ........... 51
18 ......... 12 62 ........... 52
19 ......... 13 63 ........... 53
20 ......... 14 64 ........... 54
21 ......... 15 65 ........... 55
22 ......... 16 66 ........... 56
23 ......... 17 67 ........... 57
24 ......... 18 68 ........... 58
25 ......... 19 69 ........... 59
26 ......... 20 70 .•......... 60
27 ......... 21 71 ........... 61
28 ......... 22 72 ........... 62
29 ......... 23 73 63
30 ......... 24 74 64
31 ......... 25 75 65
32 ......... not 76 68

adoPt-
ed

33 ......... 26 n ........... 67
34 ......... 27 78 ........... 68
35 ......... 26 79 ........... 69
36 ......... 29 80 ........... 70
'37 ......... 30 81 ........... 71
38 not 52 ........... 72

adopt-
ed

39 ......... 31 53 ........... 73
40 ......... 32 B4 ........... 74
41 ......... not 65 ........... 75

adopt-
ed

42 ......... 33 68 ........... 76
43 ......... 34 87 ..........• n
44 ......... 35 68 ........... 78

ProposoJ 1. An updated authority
citation is required for each regulatory
amendment. The authority citation is
adopted as proposed.

Proposol 2. This proposea to amend
§ 23.901(b) to clarify the intent of the
section.
. Two commenters note that vibration

limits are not specified for reciprocating
engines. The FAA agrees and limits the
vibration approval to turbine engine
installationa by moving proposed
§ 23.901(b)(3) to § 23.901(d)(1).

Proposal 2 also proposes to amend
§ 23.901(d) to clarify that, when the
engine power is derated for the airplane
Inatallation, water ingestion capability
must be demonstrated for the derated
conditions. Once commenter states that
the FAA haa'no justification for the
increased rain ingestion proposal and
believes that the FAA should withdraW
the requirement. The FAA dissgrees.
The requirement ensures that when the
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engine has been substantiated for wetar
ingestion at rated power, It will
continue to operate In rain conditions at
the derated power as inatalled in an
. lane.
~posal 2 elso propo... to ameod
§23.901(e) to allow inatallation of
engines and propelleni approved under
other then part 33. One commeoter
suggest that. for propelleni that are
equivelent, a type certificate be allowed
since a propeller type certificate Is not
required in ell CBSes in Europe, for
example. The FAA disagnt88; this
suggestion Is beyond the scope of the
NPRM.

Proposal 2 elso proposes to add
§23.901(1) to accommodate inatallation
of auxiliary power units (APUs) in smell
alrplenes. One commenter suggests thet
APUs standards be collected into a
..parete subpart similar to JAR 25.
Subpart J. The FAA disagrees. The
comment is beyond the scope of the
NPRM. The proposal Is adopted with
the aforementioned cbanges.

Proposal 3. ThIs proposes to amend
§23.903(dj(l) to require a means for
restarting any engine in flight and to
allow continued rotation of any engine
after failure if continued rotation does
Dot create a hazard to the airplane.

Two commenters question whether
justification Is presented to require in­
flight re.tart means for slng\e-engine
lirplane•. One commenter beliove. thot
the proposal should be withdniwn.
According to the commenter. wooden
propellen Installed on .mall airplane.
do Dot windmill at moderate flight
.peed•. Further, airplane. o.f this class
do not normally have electrical systems.
precluding starting in flight

One commenter supports this portion
of the proposal.

Tho FAA has re-eveluated this
Proposal and agrees that in-flight reatart
requirements for .ingle reciprocating
engine airplanes are not justified. Thi.
re-evaluation has shown thet it was not
the intent of amendment 23-26 to
reqUire in-flight restart capability for
lingle reciprocating eDgine airplanes.
The words" * * • requi.red. tohave an
In-flight reatart capebility' • ." were
proposed in Notice No. 75-31 (40 FR
29410) but were inadvertently omitted
&om § 23.903(1) of ameDdmeDt 23-26
(45 FR 60154). The proposel to require
In·flight restart capability for single
~procating engine airplane. i.
Withdrawn.

Proposal 3 also propose. to ameDd
§23.903(e)(2) to clarify the stDpping and
ItartiDg system fire reaistance
:hIuirements. One commenter question.

e Deed to restart an engine thet has
IXperieDced an engine fire and one
COmmenter wonden If a safety beDefit Is

derived by requiring engina reatart
system. located in fire zone. to be fire
resistant.

The FAA has re-evaluated thi•.
proposal. A requirement to malte engine
starting system componeots in a fire
zone fire resistant cannot be justified
because of the very limited uSe of an
engine following an in-flight fire. This
portion of tha proposal I. withdniwn.
Thi. proposel i. adopted with the
aforementionad change•.

Proposal 4. ThIs proposes to edd a
new § 23.904 to allow installation of an
automatic power reserve system. One
commanter atated thet thesa .
requirements abould cleerly be limited
to commuter category airplanes only but
offen no justification. The FAA doe.
not egree that this proposal should be
restricted to commuter category
airplanes only b!rt notes thet automatic
power reserve systems are optional.
This proposal I. adopted as proposed.

Proposal 6. Thi. propo... to add a
new § 23.905(e) to require thet ice shed
from the airplane not damage a pusher
propeller.

One commenter believes the words
..• • • for which the airplane is
certificated' • ." diminish the intent
of the proposal in thet their inclusion
would not account for ice shed during
an inadvertent Ice eocounter. The FAA
agrees. The words are withdrawn.

Proposal 5 also propose. to add a new
§ 23.905(1) to require that each pusher
propeller be marked so thet the
propeller disc Is conspicuous under .
normal daylight ground conditions. No
adverse comments were received on this
portion of the proposal.

Proposal 5 also propose. to add a new
§ 23.905(g) to require that exhaust g....
that discharge into a pushor propeller
disc not advel1i8ly affect the propeller.
No adverse comments were received on
this portion of the proposal.

Proposal 5 also propose. to add 0 new
§ 23.905(h) to require thet all engine
cow1lnll. access doon, or other
ramovable Item., not separate and
contact a pu.her propeller. One
commenter advises thet tho text of this
requirement .hould include .ucb
removable items on ell configDnitions
and not be restricted to pusher
propellen. The FAA consideni this
.uggestion beyond the scope of the
NPRM. One commenter atate. thet
proposed § 23.905(h) requirea a design
solution to a problem of maintenance
neglect and. Ifenacted, would create a
role with whicb It i. not poaslble to
show compliance. The commenter
believes that proposed § 23.905(h)
should be withdniwo. The FAA
di88gnt88. The proposaladdnisses a
design .tandard and not a maintenance
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Item. This proposal Is adopted with the
aforementioned cbange.

Proposal 6. Thil propoeel to amend
§ 23.909(a). to require that a
turbocharger be tested on the engine as
a unit and be shown to comply with the
rule in the environment in whicb It Is
expected to operate. One commenter
requests clarification whether the intent
Is to ensure that turbocbargen and
intereooleni are approved as part of the
engine "sy.tem," as required by pert 33.
The FAA in the NPRM pror.0sa. that
turbochargers be compatib e with the
engine environment in which
turbochargen will be expected to
openite. This requires that the
turbocharger be tested with the enSine
under the provision. of pert 33.

Proposal 6 allO propose. to amend
§ 23.909(d) to require that eacb
intereooler inatallation be .ubstantiated
with the engine and engine installation.
No adverse comments were received on
this portion of the proposal.

Proposal 6 also propose. to amend
§ 23.909(e). to require thet engine
power, cooling cbarectaristics. openting
limits, an!l procedures attributable to
the. twbocbarger system be evaluated
and documented in the AIrplane Flight
Manual. No adverse comments were
received on this portion of the proposal
Thi. proposal is ad0l'ted as proposed.

Proposals 7 through 12. These are
. proposed to add new §§ 23.911. 23.913,

23.915.23.917,23.919. and 23.921 thet
provide propulsion drive syatam de.ign
standards. One commenter supports the
proposals. Two commenter& indicate
that while these proposals are
appropriate for a .pecific innovative
design, experience does not yet warrant
adoption of these general requirilments.
The FAA agrees. Since no airplanes
have been approved to these design
standards, there I. limited experience
and the.. proposals are withdniwn.

Proposal 13. This proposes to ameod
§ 23.925 to add propeller clearance
requiremeots for aft-mounted
propelleni. One commenter atates thet it
is not clear whether proposed paragraph .
(h) I. Impo.ing a different standard for
pusher propellen than for other
configDnitions. The commenter .uggests
that the requirements applicable to
pu.her propellen have the same intent
as existing propeller clearance
requirements. The FAA agrees and adds
to the begimiing of proposed § 23.925(b)
the following .tatement, "in addition to
the clearances .peclfied in (a)." The
proposal is adopted with the
aforemeotioned change.

Proposal 14. Thi. proposea to clarify
the reversing system requirements in
§ 23.933 by separating the propeller
revening system. from the torbojetl
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turbofan reversing systems and by
amending the requirements for propeller
reversing systems to allow incorporation
ofa "beta range" of propeller blade
pitch angles.

One commenter indicates that the
design aims for such systems are the
same in both part 23 and part 25 of the
FAR and that the text of this section
should be aligned with that of p8rt 25,
amendment 25-72. The FAA disagrees:
such a recommendation Is beyond the
scope of the NPRM. This commenter
than proceeds to"· • • question why
the applicability of the proposed (h)(3)
is now limited to turbojet reversing
syste~s."The commentsr has
apparently overlooked the fact that
precisely this same limitation is
included in part 25, amendment 25-72.

In this amendment, the sequence of
standards for propeller and turbojet!
turbofan reversing 'systems is arranged
to be consistent with r,art 25. The words
"extremely improbab e" are replaced
with "extremely remote" for
consistency with Part 25. The proposal
Is adopted with the aforementioned
changes.

Proposal 15. This proposes to
incorporete e new § 23.934, a rule
similar to § 25.934, to establish the
engine/reverser compatibility testing
requirements for thrust reversing
systems on turbojet and turbofan
engines. One commenter Indicates that
the thrust reverser should meet the
appropriate engine certification
requirements but that acceptance by
tests in accordance with this proposed
paregraph needs further consideration.
The FAA disagrees that other means of
approving an engine throst reverser
should not be used. A 150 hour test
with the thrust reverser in the stored
position provides little useful
infonnation. When 8 throst reverser is
added or retrofitted, the reverser
Installation must demonstrate that the
engine operation and vibratory levels
are not affected. Sufficient test
instrumentation Is required to provide
substantiating data that the operation
and vibratory characteristics of the
engine are not adversely sffected. This
proposal is adopted as proposed.

Proposal 16. This proposes to sdd to
§ 23.937 a definition of drag limiting
systems. One commenter suggests that it
would be more appropriate to include
this definition in part 1 instead of part
23 of the FAR. The FAA disagrees. Such
action would be beyond the scope of the
NPRM. This proposal is adopted as
proposed.

Proposal 17. Thi. propose. to clarify
the requirements of § 23.943. One
commentsr suggests that further
clarification of this section would occur

if the section'is amended to read "or
auxiliary power unit may occur when
the airplane is operated at the greatest
value and duration of the negative
acceleration expected in service." This
commentsr also points- out that the
current FAA policy of applying negative
acceleration of - .5g for 5 seconds is
acceptable for a normal or utility
category airplane: however, a different
value for negative acceleration and
duration is appropriate for an acrobetic
category airplane. The FAA concurs
with the proposed clarification of
§ 23.943 and the proposells revised
accordingly. The proposal is adopted
with the aforementioned change.

Proposal 18. This proposes to amend
the general fuel system rules in § 23.951
to make them applicable to APUs fuel
systems. No adverse comments were
received. This proposal is adopted as
proposed.

Proposal 19. This proposes to clarify
§ 23.953(h)(1). One commenter suggests
that the term "drain" has been used
without misunderstanding in part 23
and 25 for many years: therefore, there
is no benefit from the proposed use of

,"escape". The FAA disagrees. The
commenter states that the phrase "after
valve shut off' is redundant, as the
amount of fuel in the line between the
v81ve and engine compartment is
independent ofvalve position. The FAA
disagrees and deletes those words in '
this final rule. The proposal is adopted
with the aforementioned change.

, Proposal 20. This proposes to clarify
the requirements of § 23.955 and
incorporate change relative to single
turbine engine powered airplane fuel
systems that allow in·flight fuel
management and ensure uninterrupted
fuel to the engine until all usable fuel
bas been consumed. One commeoter
notes that the explanation in the NPRM
implies that changes to the rules for
single-engine, turbine-powered
airplanes provide cro..flow prevention
between tanks when the oJrplane is not ,
being operated and question. why
erossflow prevention should be treated
differently between turbine-engine and
piston-engine oJrplanes. The commenter
then observes that the 'proposal includes
no provision for crossflow prevention
despite the implication in the
explanation. The FAA agrees with this
observation and states that the
implication is not intended.

One commentsr advises that
§ 23.955(c)[3), concerning prohibition
on exceeding the inlet pressure limit of
the engine with both pumps on, limits
the allowable auxiliary pump output
and is likely to prevent accomplishing
the purpose of the auxiliary pump. The
commentsr recommends revising

§ 23.955(c)(3) to read. "Auxiliary fuel
pumps are not required: only emergency
pumps are required." The FAA agrees
that. in some cases, to ensure proper
engine functioning, the auxiliary or
emergency fuel pump may need to
exceed the limits of the engine driven
fuel pump: therefpre, the proposal is
revised to anow ovemoost of the moJn
fuel pump if it can be shown that no
adverse effect win occur.

One commenter suggests that
maximum continuous power be used in
§ 23.95S(d)(2) instead of engine "cruise"
power. The FAA agrees. Since engine
crulse power i. not defined in the
regulation. the proposal has been
revised to read engine "maximum
continuous" power instead of "cruise"
power.

One commentsr suggests that
proposed § 23.955(1)(3) be revised by
deleting the phrase "compliance with
this paragraph must" to make it c1eer
that all of § 23.955(1) is stinapplicable.
The FAA agraes. 'The proposal is
adopted with the aforementioned
changes. ' '

Proposal 21. This proposes to
incorporote a limitation on fuel transfer
to prevent damage to the airplane due
to overpressuring any fuel tanks under
§ 23.957. No adverse comments were
received. This proposal ia adopted as
proposed.

Proposol 2,2. This proposes to clarify
and expand § 23.961 to include fuels of
different volatility level•. One
commentsr suggests that this regulation
be more specific conceming the
conditions tq be tested and the
potentially critical conditions. This
commenter also suggests avoiding the
use of heated fuel since this implies that
the fuel must be ertJficlany heated to
obtain compliance. The FAA has
evaluated several suggestions for
change. to this regulation. The proposed
change is intended to be more objective,
The word "heated" is removed from the
proposal. ,

Another commentsr suggests that the
present rule has been shown to be
adequate for Avgas and sbould be
retained without change. Motor
(highway) gasoline has shown some
serious problems according to the
commentsr. The commenter believes
that special rules should be written for
fuel. other than Avgas, and not mixed
in with the current, fully satisfactory
rule. The FAA dlsegree•. Standards for
fuel should be complete without
resorting to "special rules."

One commenter is concerned whether
the proposel would produce an
inconsistency between part 23 and part
25 and believes that this subject
deserves wider, more detailed

•

J
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her

-
consideration. Hot weather testing for
small airplanes is usually quite different
from that for large transport (part 25)
airplanes; therefore, the regulations
need to be unique. Testing for several
years on small airplanes indicates that
somB revision of this regulation is .
warranted. The CUJT9nt proposal ellows
flexibility in the regulation, yet retains
the critical conditions of testing that are
warranted; therefore, the words "heated
to" in the first sentence are removed
and replace with the word "at". In
addition, the NPRM was in error and the
final rule bes been revised by changing
100 OF to 110 OF. This proposal is
adopted with the aforementioned
changes.

Proposal 23. This proposes to delete
§ 23.963(f), since th.is requirement,
which is applicable to only commuter
airplanes. is similar to the requirements
in § 23.967(e) that ere applicable to all
part 23 airplanes. No adverse comments
were received and this proposal is
adopted as proposed. .

Proposal 24. This proposes to clarify
§ 23.965. No adverse comments were
received and th.is proposal is adopted as
proposed. . ...

Proposal 25. This proposes to amend
§ 23.967 to permit the installetion of
fuel tanks in the fuselage af airplanes
and to.delete the restriction against fuel
tanks in the personnel compartments of
multiengina airplanes. One commentsr
indicates that this would require 8
fireproof and fuel-proof enclosure that is
vented and drained to the exterior of lbe
airplanes, which would be expensive
and impractical for small airplanes. The
FAA disagrees. The protection that
these standards provide for this type
fuel tank design is necessary for
protection of the airplane occupants.
One commenter supports the proposal.
This proposel is adopted as proposed.

Proposal 26. This proposes to amend
§ 23.971 to require both fuel tank sumps
and sediment bowl/chambers for
reciprocating engine fuel systems. It also
proposes that hazardous quantities of
water be allowed to drain to a sump
with the airplane in the normal ground
attitude. No adverse comments were
received and this proposal is adopted as
proposed.

Proposal 27. This proposes to clarify
§ 23.973 requirements for vented fuel
filler caps and to establish specific fuel
filler opening dimensions as an aid in
preventing fueling errors. Ono
commenter supports the intent of the
proposal but indicates concern whether
the proposed fuel filler opening sizes
were covered by an international
standard. The FAA reviewed the
standards accepted by U.S.
manufacturers and no international

standard for fuel filler openings was
located. The proposal is adopted aa
proposod.

Proposal 28. This proposes to clarify
§ 23.975 on fuel tank vent line
termination points and to specify the
requiremonts applicable to vent line
drains. One commenter does not agree
that th.is proposal to replace "of the
expansion space" with "of the fuel
tank" is acceptable since an expansion
apace must be provided under the
environmental rules. The FAA agrees
that the vent must connect with the
airspaco located in the top of the tank
or else fuel could discharge overboard
and it is not the intent to do away with
an expansion space. Using the words
"the top part of the fuel tank" would
imply that the vent is connected to the
fuol tank airspace. Since the CUJT9nt
regulation is understood, the proposed
change will not be made to paragraph
(a).

Two commenters disagree with
proposed § 23.975(a)(5), wbich requires
drain valves installed in the vent lines
to meet the requirements of § 23.999.
The FAA agrees and proposed
§ 23.975(a)(5) is revised by adding the
following seotence,J'Any drain valves
installed in the vent lines must
dischargo clear of the airplane and be
accessiblo for drainage." The proposal is
adopted with the aforementioned
changes. .

Proposal 29. This proposes to amend
§ 23.977 to require that all atrainers be
accessible for inspection and cleaning.
No adverse comments were received
and th.is proposal is adopted as
proposed. . .

Proposal 30. This proposes to amend
§ 23.991 to standardize fuel pump
terminology. No adverse comments
were received and this proposal is
adopted as proposed.

Proposal 31. This proposes to delote
inappropriate terminology in § 23.993.
No adverse comments were received
and th.is proposal is adopted as
proposed.

Proposal 32. This proposes to amend
§ 23.995 to require all fuel valves to
incorporate provisions to preclude
incorrect assembly or connection. One
commenter supports the proposal. One
commenter advises that the FAA has not
provided justification to "Murphy­
proor' all fuel valves. Furthermore, tho
commenter notes that a large quantity of
fuel valves that ere not subject to such
8 provision have been in production for
25 years and they hsve not caused any
problem. The FAA agrees that the
service history of fuel selector valves
shows that they have not experienced
improper installation. This proposel is
withdrawn.
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Proposal 33. This proposes to clarify
the intent of S23.997. No adverse
comments were received and this
proposal is adopted as proposed.

Proposal 34. This proposes to clarify
the § 23.999 requirement that fuel
systems must have drain valves and to
add the requirements that the valve
operator must be eble to catch the fuel
and must be able to observe the valve
for proper closing without excessive
effort. No adverse comments were
received and th.is proposal is adopted as
proposed.

ProjJasal 35. This proposes to
standardize the terminology used in
§ 23.1001. No sdverse commont was
received and th.is proposel is adopted as
proposed.

Proposal 36. This proposes to add a
new paragraph la) to S 23.1011 to allow
oil systems and components approved
during engine type certification to be
accapted without furthor substantiation
when the standards previously met ere
equal to or more severe than those in
this subpart. No adverse comments were
received and th.is proposal is adopted as
proposed. .

Proposal 37. This proposes to amend
§ 23.1013 to clarify the regulation. No
adverse comments were received and
this proposal is adopted as proposed.

Proposal 38. This proposes to add a
new §23.1017(b)(6) to require that, for
reciprocating·,mgine airplanes, breather
line blockage due to ice be prevented.
Three commenters advise that this
regulation is not needed and that a
pressure relief valve will increase the
red tape and cost of the type
certification. Also, § 23.1017(b)(5)
already covers this requirement. The
FAA has re-evaluated th.is proposal. ft is
true that § 23.1017(0)(5) requires that
tho breather outlet be protected against
ice or foreign matter. Furthennore, the
number of service problems has not
been such that the eddition.l cost of a
pressure ,relief valve is warranted.
Therefore, the proposal is withdrawn.

Proposal 39. This proposes to revise
incorrect references in § 23.1019 and
clarify paragraph (a)(3). No adverse
comments were received and this
proposal is adopted as proposed.

Proposal 40. This proposes to clarify
§ 23.1021 and to add a requirement for
protection against inadvertent
operation. No adverse comments were
received and th.is proposal is adopted as
proposed.

Proposal 41. This proposes to add a
new § 23.1024 to define the function of
the oil~air separator. Four commenters
indicate that a new requirement for the
oil-air separator is not justified.
Furthermore, two commenters indicate
that thoy ere unable to determine how
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to separate oil and weter and return
only oil to the engine. In addition, the
consensus is that any water vapor in the
vent discharga passes through the
system as vapor and does not return to
the oil system. FurtbennOr8. ODe engine
manufacturer does not consider water
returned.to the engine oll a serious
airworthinesa problem. Tha FAA
concurs with the comments. This
proposal is withdrawn.

Proposal 42. This proposes to amend
§ 23.1027 to allow that amount of engine
oil dedicated to the propeUer feathering
system to be stored in 8 reservoir other
than tha oil tank and to replace the
word "trapped" with the word
u reserve" since it is more appropriate.
No adverse comments were received.
and this proposal is adopted as
proposed. '

Proposal 43. This proposes to '
incorporate into § 23.1041 the cooling
provisions for APUs and for temperature
control of components and Ruids on
both the propulsioo powerplant and the
APUs sfter nonnal sbutdown.

One commenter supports the
proposal. Tha FAA bas reviewed this
proposal further and detennined that
some minor changes wiU improve the
content. Accordingly, the words "the
most adverse" are inserted between the
words "under" and "ground." This
proposel is adopted with the, "
aforementioned cbonge. ' ,

Proposal 44. This proposes to amend
§ 23,1047 to revise the current incorrect
reference. No adverse comments were
received and this proposal is adopted as
proposed.

Proposal 45. This proposes to amend
§ 23.1061 to allow means other than
pads to prevent chafing between the
coolant tanka and their supports and to
clarify the reference to the coolant tank
expansion space. No adverse comments
were received and this proposal is
edopted as proposed.

Proposal 46. This proposes to amend
§ 23.1091 to incorporate air induction
systam requirements for APUs, a flight
crew accessible ovenide means for
automatic alternate air door systems. a
cockpit located position indicator for
each eltemate air door, and a
clarification of the weter ingestion and
foreign material Ingestion requirements.
One commenter advises that, rather than
using the position of the actuating
handle to indicate a position of the
altemata air door, the rule apparently
requires a separate cockpit indicator,
another cost item. The FAA agrees that,
for an automatic alternate air door. a
separate cockpit control is required to
operate the alternate air door in the
event it is blocked. In addition, some
type of indicator is required to indicate

that the alternate air door Is in the open
position. No changes to the proposal are
made as a result of this comment.

One commenter advises that the FAA
has not presented safety justification for
this proposal and that the proposed
changes would not resolve any current
hazards. The commenter believes that,
for proposed § 23.1091(b)(5), in the case
of a mechanical override for an
automatic alternate air door. ilia
position should be the position of the
knob or handle of the override control.
The FAA does not agree with this
comment in that an automatic alternate
air door con be open without moving an
override mechanical control. The pilot
should have knowledge that the
altemate air door is open.

One commentsr indicates that a
partiaUy open alternate air door is not
a safety itam and should not be required
to be indicated. The critical aspect is
that the door Is open'when alternate air
is required. The FAA agrees that a
partially open alternate air door is not
a safety item whan the primary
induction path is not blocked: however.
the pilot should know when a
malfunctioning system is causing the
alternate air door to open in flight. One
commentsr notes that it is not clear from
§ 23.1091(b)(5) whether the FAA
perceives that a need .lor a position
indicator on all alternate air doors arises
,out of accident or incident statistics.
The commentsr suggests that this
proposal represents an unnecessary
burden on the smeUer airplane, '
manufacturers and that alternate air
doors manually controlled by e direct
linkage con be excluded from this
requiremeDt for position indication.
With regard to automatic alternate air
doora. it is suggested that the
requirement be restricted to 8 means to
indicate to the flight crew when it is not
closed. The FAA agrees and rewords the
proposel accordingly.

The FAA agrees that the control shaft
position on a manually controlled
alternate air valve is an acceptable
indication of the valve position. For an
automatic alternate air door, the pilot
does not know the position of the
alternate air door: therefore, the
proposed change to § 23.1091(b)(5) is
adopted. One commenter advises that
proposed § 23.1091(b)(4), as written,
would require manual override to both
open and close the alternate air door.
This is not In the interest of safety. The
rule should be rewritten to require an
override only to open the alternate air
door. The FAA sgreos that the door
override sbould only be required to
open the door. The proposel has been
revised. This proposal is adopted with
the aforementioned changes;

Proposal 47. This proposes to amend
§ 23.1093 to add spacific ice protection
requirements for fuel injection system
designs with and without metering
components on which impact ice may
accumulate and to clarify the section by
replacing thetenn "carburetora" with

. the term "fuel metering device," where
appropriate.

In addition, proposal 47 eliminates
the differences in requirements that are
based on the number of engines or on
the method of cooling. One commenter
recommends that the proposal to modify
to § 23.1093, paregraphs (a) and (c), be
withdrawn. The proposed construction
and wording ara confusing and appear
to the commentsr to add 8 requirement
for heated alternate air for aU fuel
injected engines. A long history of
satisfactory service experience shows
the commenter that such a requirement
is unwarranted.

The FAA has required an alternate
beat rise equivalent to downstream
cooling air for fuel injected engines
since they were introduced. Due to the
variation in designs. the heat rise was
unknown. The proposal would make the
regulation more spacific by specifying a
minimum temperature that has been the
design practice for many yeara.

One commenter feels tliat the
proposed change to paragraph (a) nBBds
further investigation. discussion. and
clarification. The need to provide a
preheater with fuel injection systems
that have previously functioned
adequately with an alternate source of
air is of particular concern. The same
FAA response applies to this comment
as noted above.

Proposel 47 is adopted as proposed.
Proposal 48. This proposes to amend

§ 23.1101 to provide clarification. No
adverse comments were received and
this proposal is adopted as proposed.

Proposal 49. This proposes to amend
§ 23.1103 to add standards for flexible
inlet ducts, beckfire strength and fire
resistance requirements for
reciprocating engine inlet ducts.
requirements for APUs inlet ducts, and
requirements for cabin pressurization
supply ducts in conjunction with
induction system ducts. Two
commenters believe that "normal"
backfire conditions referenced in
§ 23.1103(d)(l) must be defined or
explained. The FAA disegrees.
"Nonnal" beckfire conditions for a
given engine con be established during
certification of that engine.

One commenter believes that the
proposal is excessively wordy and that
the changes are unnecessary. The
commenter notes that these ducts have
boon used for many yeara and bave boon
certified by FAA so the commenter
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wonders why they IlI1l being changed
now. The FAA considers that induction
system requirements have been
incomplete as related to system ducting
and numerous service problems have
been experienced in the past. This .
change will Improve the design
standards and is warranted.

One commentsr believes that the
proposal represents an unnecessary
constraint on design. The commenter
suggests that an alternative means, such
8S a cabin air shutoff valve, could offer
equivalent safety. The FAA agrees that
§ 23.1103(1) needs to be objective and
revises the proposal as follows:
"Induction system ducts that supply air
to a cabin pressurization system must be
suitably constructed of material thet
will not produce hazardous quantities of
toxic gases or isolated to prevent
hazardous quantities of toxic gase. from
entering the cabin during a powerplant
fire." The proposal has been revised to
provide an alternative means of
compliance. This proposal is adopted
with the aforementioned change. .

Proposnl 50. This proposes to amend
§ 23.1107 to add design requirements for
reciprocating-engine induction air
filters. One commenter suggests that the
text of § 23.1107(b) should be expressed
in objective terms and should not
constrain the airplane manufacturers'
design options. The FAA agrees. The
proposal is revised to read: "Each air
filter shall have a design feature to
prevent material separated from the
filter media from interfering with proper
fuel metering operation." The proposal
has been revised to remove 8 design
constraint. This proposal is adopted
with the aforementioned change.

ProjJOsnl 51. This proposes to amend
§ 23.1121 to incorporate requirements
for APUs exhaust systems and a
requirement for exhaust system
materials and workmanship. One
commenter suggests a new S23.1121(i)
to read as follows:

(I) For the purposes of compliance
with § 23.603, it Is accepted that failure
of any part of the exhaust system will
adversely affect safety.

The FAA understands that the
purpose of this comment is to make it
clear that any exhaust system failure is
critical to flight safety. The FAA agrees
that any exhaust system failure has a
potential to cause an unsafe condition;
therefore, proposed S23.1121(i) is
amended to read, "For the purpose of
Compliance with § 23.603, the failure of
any part of the exhaust system will be
considered to adversely affect safety."
This proposal is adopted with the
aforementioned changes.

Proposnl 52. This proposes to amend
S23.1123 to make this section

appliceble to the total exh.ust system
r.ther than to the exhaust manifold
only. No adverse comments were
received and this proposal is adopted as
proposed.

Proposnl 53. This proposes to amend
S23.1141 to make the powerplant
control system requirements of this
paragraph applicable to all part 23
airplanes. One commentsr suggests that
further exploration of the design
consequences of this proposed
requirement and its relationship to
§ 23.1309 Is necessary. One commenter
finds no guidance offered hy the FAA as
to what type of engine controls IlI1l
acceptable. The commenter believes the
proposed rule would require redundant
design solutions to obviate inadequacies
in maintenance and the lack of an
adequate standard for engine controls.
The "Rube Goldberg" type mechanisms
that the commenter feels would be
required to comply with the proposed
rule would cause more safety problems
than they would cure. The commenter
points out that ODe company's review of
service difficulty reports for the last five
years shows 20 powerplant control
cable failures and 6 disconnects on a
fleet of 90,000 airplanes which resulted
in four accidents. The reports indicate
that high time and improper
maintenance are the predominant
causes. The commenter recommends
that the proposal be withdrawn. The
FAA has re-evaluated this proposal and
determined th.t it should be withdrawn
for further .tudy. This proposed change
is withdrawn.

Proposnl 54. This proposes to amend
S23.1142 to add a requirement that the
controls and monitoring provisions for
any APUs be Installed on the flight
deck. One commenter supports the
proposal. One commenter believes that
this proposal should be limited to
ground APUs operation only; thus, it
would elimlnate the need for the APUs
to be monitored from the cockpit.

The FAA does not agree. Regardless of
whether the APUs is to be used on the
ground only or in flight, it is necessary
to have control and monitoring
provisions of the APUs available to the
flight crew in the cockpit. This proposal
is adopted as proposed.

Proposnl 55. This proposes to amend
§ 23.1143 to require a back-up system or
automatic positioning of the fuel
metering device to ensure that the
engine continues to furnish adequate
power if the pilot'. control installation
fails.

One commenter believes that if engine
control system. are properly maintained
and inspected no back-up system Is
necessary.
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One commenter understands FAA's
objective hut seriously doubts if such a
system can be m.de to work reliably. If
a separ.tion of the control at the fuel
metering device is considered, spring
beckup could position the throttle to
full open. If a separation anywhere in
the pilot's control installation is
considered, the spring force required to
move the throttle open could be too
high for norm.l operation. The
commenter believes that the FAA needs
to clarify this proposal. The commenter
notos that tho addition of Sdrings to the
fuel metering device woul be the
responsibility of the engine
manufacturer and should be addressed
in part 33. As no way islcnown to
comply with the last phr... in proposed
S23.1143(g), "from any point in the
flight envelope of the airplan.... the
commenter recommends that the
proposal be aeleted. '.

The FAA agrees that special designs
will be necessary to comply with this
regulation. Manufacturers bave the
talent to design. system that will
comply with the intent of this .
regulation. To make the regulation more
objective. the FAA has retained only the
first sentence with the word "from"
changed to "at" and deleted the
remaining portion of the proposal. This
proposal is .dopted with the
aforementioned change.

Proposnl 56. This proposes to amend
523.1145 to clarify the requirementfor
Ignition system control by the flight
crew on all types of airplane engines.

One commenter suggests that the
following text changes be adopted:
"Ignition switches must control and
shut off each ignition circuit on each
engine:" The FAA agrees. 'fhis
suggested clarification to paragraph (a)
will be adopted.

Proposnl 57. This proposes to amend
S23.1147 to add a rule to require the .
mixture control go to a full-rich selling
if the pilot control system linkage
becomes separated.

One commenter believes that II engine
control systems IlI1l properly maintained
and inspected no back-up syst.m is
necessary. .

One commenter suggasts that a full­
rich mixture does not always represent
a safe condition !l!'d th.t the objectives
are better expressed by the following
text: "Each engine mixture control must
be designed so that, II tho control
separates from the engine fuel metering
device, the airplane Is capable of
continued safe flight." The FAA agrees
and the final rule is worded
accordingly.

Two commenters advise that
requiring a spring loaded mixture
control to move the mixture into the
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whether such a small potential fire
source as an APUs requires an
extinguishing system. No adverse
comments were received and this
proposal is adopted aa proposed.

Proposal 63. Thi. proposes to emend
§ 23.1203 to incorporate new
requirements for fire detector systems in
APUs compartments and in the engine
compartments on those airplanes where
the engine(s) are not readily visible from
the cockpit.

One commentsr notes that the
requirement for fire detection on
turbocharged reciprocating multi-engine
airplanes is leudable. but asks why
single engine airplanes are excluded.
The commentsr suggest~ that the FAA
look at the data base and that some
airplanes (Turbo Lonce/Saratoga) con
have a turbocharger/exhaust failure go
undetected diroctly in front of the pilot.
The commentsr states that most
turbochargers are mounted low in the
zone and take advantage of the flow of
cooling air from the engine
compartment, and that wing mounted
engines are more visible from the
cockpit than single engines. The
commenter suggests that the proposal be
emended to include any turbocharged
instellation. While the comment may
have merit, such a proposal is beyond
the scope of the NPRM.

One commentsr notes that the text
clarifications in this section 818

supported and are proposed for JAR 23.
This proposal is adopted as proposed.

Proposal 64. This proposes to clarify
the type of megnetic direction indicator
that is required to moot the requirement
of S23.1303(c). No adverse comments
were received and this proposal is
adopted as proposed. '

Proposal 65. Thi. proposes to emend
S 23.1305 to clarify the powerplant
instrument requirements by
reorganizing the section and by defining
the additional instruments that are
required for the particular typo of
engine thot is installed. Two
commenters submitted comments on
various paragraphs of this proposal.

One commentsr suggests that the
proposal for S23.1305(a)lt) cross­
reference S 23.1337(b)(5). The FAA doos
not agree that the suggested
§ 23.1337(b)(5) is the proper,reference
but does agree with the intent of this
suggestion. In reviewing this comment.
it i. noted that the inlent of the words.
"or for 8ach assembly of interconnected
tanks that function as one tank" in
proposed S23.1305(a)(1) is provided by
current S23.1337(b)(4), and thet other
provisions of S23.1337(b)addross other
applicable fuel quantity indicator
requirements. such as their marking. To
clarify the fuel quantity indicator

The FAA doe. not agree with this
position. As noted in the NPRM, the
refarenceto S 23.67 in S23.1189 i. being
delated so that § 23.1189 will be
applicable to all multiengine airplanes,
as originally intended.
. One commenter notes that the wider

applicebility of this text in § 23.1189(a)
to all twin engine airplanes i.
supported. The commenter believes that
allowing one quart of flammable fluid to
escape i. hazardous and i. in conflict
with environmental requirements. The
FAA disagrees for the reason notad in
the NPRM. This proposal is edopted as
proposed.

Proposal 60. This proposasto amend
§ 23.1191 to remove a rule thotallows
fire resistant seals in fireproof firewalls;
to add a new firewall material, and to
require that all heat producing devices
be separated from the airframe by
firewall. or shrouds. No adverse
comments were received and this
proposal is adopted as propo.ed.

Proposal 61. This proposes to emend
§ 23.1193 to clarify the rule. One
commentsr believes that the existing
text of part 23 is adequate and that these
proposals represent an unnecessary
burden on manufacturers. The
commentsr offers no substantiation for
hia position.

One commenter notes that this
propOsal would require an expensive.
complex flillbt survey of the cowl
pressu.re fields. The commentel believes
that the nead to prove drain operation'
"under the most adverse aerodynamic
pressure distribution expected in
service," is not compatible with the
requirement that only normal ground
flight altitudes nood be considered. The
commentsr also says that the most
edverse aerodynemic pressure could
occur in other than normal attitudes.
Thi. commenter fools this phrase should
be deleted and that the FAA should
accomplish this safety objective without
requiring auch a potentially expensive
compliance program.

The FAA agroos that the proposal is
not consistent in that the first part
indicates drainege i. required for
normal ground and flight attitudes;
however. the second sentence would
require an evaluation during the most
adverse eerodynamic pressure
distribution. The intent is thet the
drainage be effective during normal
ground and flight attitudes. The second
sentence of this proposal will refloet
normal flight attitude only. This
proposal is adopted with the
aforementioned chango.

Proposal 62. Thi. proposes to emend
S 23.1195 to adopt requirements for
APU. compartment fire extinguishing
systems. One commentsr is undecided
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full-rich position does not, in all cases,
result in a safe condition. They point
out that the proposed rula change would
degrade safety by requiring the mixture
control 10 go to full rich upon failure.
One commenter notes that industry
experience concerning problems with
singla wire controls support this and
that mown service problems with
control end terminations and
attachments should be covered by a new
TSO standard for engine controls. The
FAA disagrees. A new TSO is beyond
the scope of the NPRM.

Ona commanler made a study of the
accidents associated with the mixture
control and, in most cases, found that
the mixture control was a single strand
wire. The commentsr suggests that the
FAA sludy those accidents and the
Malfunction and Defects Reports to
delermine the actuel cause of failure.
The FAA egrees that a single strand
control bes resulted in control
separation in service: however, the
suggestion is beyond the scope of the
NPRM. This proposal is adopted with
the afore,,!entioned change. .

Proposal 58. Thi. proposes to emend
S 23.1181 to add a new section
identifying designated fire zonos.
. One commentsr agrees with the intent

of the proposal but notes that the text is
substantially different from thatalroady
adopted for JARIFAR 25 and would
benefit from furthar review. The FAA
has reviewed the difference betwoon
part 25 and that proposed for part 23.
Substantial differences exist betwoon
small and large airplanos. For this
reason, the proposals for part 23 aro
different. One commenter proposed to
clarify the rule.by providing that the
designated fire zones be separated with
respoetto the typo of engine
installations involved. The FAA egree•.
This finel rule is worded accordingly.
The FAA has reevaluated this proposal
and removed parogreph 23.1181(b) as
being redundant. Sections 23.1195
through 23.1203 aro alroady eppliceble
to commuter category airplanes.

This proposal is edopted with the
aforementioned change.

Proposal 59. This proposes to emend
S23.1189 to change applicability to all
multiengine airplane. and to quantify
the hazardous emount of flammable
fluid.

One commenter note. thet S23.1189
should be updeted to include commuter
category and turbine-powered airplanes.
The commentsr believes that the reason
for reference to S 23.87 was to exclude
airplanes below 6,000 pounds with .tall
speeds of 61 mots or Ie.. and that this
exclusion i••till justified and should be
retained.
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requirement of part 23, the above quoted
words from the proposal for
§ 23.1305(a)(1) are ",mov.d and
replac.d by the words "install.d in
accordance with § 23.1337(b)." By this
change. § 23.1305 will make it clear that
a fuel indicator is requi",d for .ach tank
and § 23.1337 will provide the
installation requirements for those
ind.icators.

Both commentsrs requested that the
FAA make it clear that a dipstick is an
acceptabl. oil quantity measuring
device for meeting the requirement of
proposed § 23.1305(a)(4). Th. FAA
notes that § 23.1337(d) id.ntifi.s an
acceptable means of m~asuringthe oil
quantity and identifies a stick gauge 8S ,

being one acceptable means. To provide
.the clarification ",quested by th.se
commenteIs, the proposal for
§ 23.1305(a)(4) is ",vised by adding the
words, "which meets the requirements
of § 23.1337(d)" to the .nd of the
proposal. ..

One commentsr proposes 8 revision to
"controllable propeller" in the proposal
for § 23.1305(b)(5), which the
commentsr believes would be clarifying.
Tb. FAA he. ",vi.w.d this suggest.d
change and finds that it could be .
interpreted to be more restrictive than
the proposal. Th.refore, this suggestion
is not incorporated.

One comment.r asks the FAA to make
it clear that Nt is an acceptable
parameter th.t can be relat.d to the
thrust indication required by propos.d
§ 23.1305(d)(1). The FAA h.s reviewed
this request and finds that the
indication of the N 1 speed is an
acceptable means. For some
installations, however, the applicant
may be required to demonstrate that N,
is acceptable. By the discussion of this
comment, the requested clarification is "
provided and proposed § 23.1305(d)(1)
is not revised. "

Both comm.nters oppose thejroposal
for § 23.1305(e)(3), which waul require
a chip detector indicator light for .ach
geoarbox or transmission. Their
comments identify the lack of
reqUirement for a chip detector and state
that this requirement for a detector
indicator light should be del.ted
pending the introduction of chip
dEtector requirements. Other comments
Dote the difference in the value of chip
delectors that have been installed in
different engines and point out that,
bocause of erroneous indications such
detectors have resulted in the shutdown
of a properly operating engine.
Accordingly, such detectors may
'<:1uBIIy lower the level of safety. The
FAA has reviewed this subject end the
llIformation provided by the comments
ond agrees that the requirement of.

proposed § 23.1305(e)(3) should be
withdrawn, given that proposals 7
through 12 heve been withdrawn. This
proposal is edopted with the
aforementioned changes.

Proposal 66. This proposes to remova
the words "an approv.d" from
§ 23.1307(a) and add a new paragraph
that would require the airplane type
design to include.ll of the .quipment
necessary for operation in accordance
with tha limitations required by
§ 23.1559. Two comm.nters responded
to this prop.osal. One commenter
cont.nds thet this proposal would
preclude alternative configurations for
different operating rules and require
recertification of the airplane if the
operating rules change, The FAA .gre.s .
that if amended operating rules require
diff.rent equipment the airplen.'s type
c.rtificate would require am.nding.
This commenter also points out that
many airplanes Bre exported to
countries where "U.S. operating rules do
not apply. Both commenters suggest
revising the proposed new par.grapb to
read: "Additional miscellaneous
equipm.nt may be required by the
operating rules." Tbe FAA disagre.s
because the sugg~sted revision would
nat make it clear that such .quipment
must be includ.d in the type d.sign.

In consideration of the comments. the
FAA revised the proposed paragraph by
removing the word "All" end using the
word "Th." in its place. Th. word
"All" could imply that aU ofth.
equipment "identified" in the operating
rule must be install.d. Also, the words
"in tha National Airspace Syst.m
(NAS)" are remov.d. The words "for
which· .... are revised to read "for
which certification is requa.ted and is
approved in accordance· • • .. This
proposal is adopted with tha
"aforementioned changes.

Proposal 67. This proposes to am.nd
§ 23.1322 to require the warning,
caution, and advisory lights to be
eff.ctive under aU probable cockpit
lighting conditions. One commenter
recommand.d the words "aU probebl.
cockpit lighting conditions" be revised
to "all normal cockpit illumination."
The reason given for the
recommendation is that the proposed
words could includ. the need to
consider a ·blinding lightning flash.

The FAA disagrees. If conditions exist
where e "blinding" lightning flash
occurs, non. of the lights wiU be visible
while the pilot(s) are blindad and this
would not be considered to be a

.probable light condition. Th.lights
should be evaluated for th.lighting
conditions that will occur immediately
after that flash to .nsure that, as quickly
85 vision is restored after the exposure
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to the blinding flash, they will provide
effective warnings, cautions, and
advisories. As noted in the NPRM. these
lights need to be consistent over 8 full
reng. of ambient light conditions. Th.
words used in this proposal describe the
need to evaluata the lights ov.r this
range of ligbt conditions. One
commenter supports the proposal. This
proposal is adopted as proposed.

Proposal 68. This proposes to amend
§ 23.1329 to require an automatic pilot
quick release (emergency) control to be
located so that it can be operated
without moving the pilot(s) hand from
the airplane controls. No adverse
comments were received and this
proposal is adopted 85 proposed.

Proposal 69. This proposes to amend
§ 23.1331 conc.rning the requirements
for instruments uSIng a power source by
requiring 8 visual indicator to advise the
pilot that the instrument power is not
adequate and by requiring twa
independent sources of instrument
power for aU airplanes. This proposal
would .Iso remove current § 23.1331,
paragraphs (a)(l) and (a)(2).

Sevef8.l comments were received on
this proposal. One commentsr supports
the proposal but not.s that it dOllS not
address non--gyroscopic instruments,
and would result in pow.r supply
requirements for such instruments being
omitt.d from regul.tions. This
commenter also believes the word
·...djac.nt.. in proposed § 23.1331(a) is
too restrictive and requests the meaning
of the word "independ.nt" in proposed
§ 23.1331(c) in context of sources of
power for single"-9ngine airplanes.
Finally. this commentsr identifies
support for the provisions of proposed

. § 23.1331(b)(2).
The FAA has reviewed this proposal

end agrees that by inserting the word
"gyroscopic" in the intrQductory text of
this proposal, oth.r typ.s of instruments
that use a power source for their
wnction would be omitted from the
regulations. To COrr8ct this omission
and retain the current provision of the ­
regulations that eddresses.ll
instruments, the word "gyroscopic" is
being removed from the introductory
text. To further clarify the applicability
of these requirements, the words "that
uses a power source" are being added
between the words "instrument"·and
"the",

The FAA also reviewed this
commenter's position on the word
"adjacent" and agrees that its
application could be too restrictiv•. The
intent of this proposal is to require any
installed separate power indicator to be
located so that e pilat who is using that
instrument will notice the loss of that
instrument's power. To clarify and
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preclude restrictive epplication of this Proposal 71. This proposes to emend
requirement, the word "adjacent" is § 23.135t to allow a generator to operate
removed and replaced with words below its continuous rating when it has
similar to those used in § 23.1321(a). a rating higher then necessary. to allow

In regard to the commenter's question methods other than reverse current
on the word "independent" in context cutouts for protecting against reverse
of sources of power for single-engine current. and to require the airplane to
airplanes. this word has the same operate safely for 5 minutes without
meaning for all airplanes. except that on Donna} electrical power.
single-engine airplanes the second One comment was received on the
source cannot be driven by a separate proposal for § 23.1351(c)(3) that suggests
engine.. the beginning of this paragraph be

Adverse service experience that has revised from "Means must be provided
resulted from power source failures and • * ... to ..Automatic means must be
the subsequent loss of flight information provided." Many of the meens for
has shown that it is necessary to provide disconnecting generators from a reverse
a backup power source for the flight current source are automatic; therefore,
instruments. 10 the case of instruments the suggested change should have a
that use 8 vacuum power source, the small impact on the systems that may be
second source has been provided by installed. The FAA disegraes beceuse
installing a smaller electric driven this chenge would make automatic
vacuum pump end by arrenging the systems mandatory. It would defeat the
vacuum system so that this pump is purpose of this proposel, which is "to
isolated from the normal vacuum relieve the burden to install a specific
system and so that it provides power to t~e of reverse current control." .
the instruments only after the normal t has been brought to the FAA's -

attention that many electrical generating
engine driven pump fails. deviCes that are used on part 23 are now

Another commeIiter indicates support referred to as "alternators" and that
for the proposal and recommends the there is some confusion about such
addition of § 23.1303(f), which would units acceptability because § 23.1351(c)
require independent power sources far continues to 8ddres~ "generators." To .
pneumatic attitude and directi.on provide clarifications, ten locations in
indicators in single-engine airplanes § 23.1351, paragraphs (c), (c)(ll, (c)(2).
having pneumatic deicing, cabin (c)(3). (c)(4), end (c)(5), ara being revised
pressurization, or autopilot equipment. by changing the word "generator" to
The FAA disegrees because the proposal "generator/alternator." This proposal is
in tha NPRM provides the level of safety adopted with the aforementioned
that would be provided by this change. _ -.
comment. Proposal 72. This proposes to clarify

Another commenter states that this § 23.1357[a)(1) by more specifically
proposal for more complex systems, identifying the type of starter motor
such as added warnings, "is getting whose main circuits may be installed .
carried away." This commenter does not without circuit protection devices. This
recommend any revision to the also proposes to make it clear that spare
proposal. No action will be taken on this fuses are only required for installed
comment. fuses that are replaceable in flight. One

Another commenter notes the same comment received does nol address the
items identified by the first commenter proposal but suggests the addition of an
and believes that this section needs to _ amendment that would require that all
be redone to retain its original intent circuit breakers be the pull-to-
and to make it applicable to currently disconnect type. This suggested
available instruments. This cornmenter amendment is beyond the scope of the
includes and recommended changes NPRM. One commenter supports the
that have merit but are beyond the scope proposal. This proposal is adopted as
ofthe NPRM because they would proposed.
address provisions that have not been Proposal 73. This proposes to amend
praviously proposed in rulemaking § 23.1361 to clarify the requirement for
actions. The changes made in response the master switch arrangement and to
to the first commenter also respond to penn it new generations of engines to
this commenter. This proposal is operate with the master switch turned
adopted with the aforementioned off. No comments were received:
changes. however, an editorial revision has been

Proposal 70. This proposes to amend made that revises the text of the last
§ 23.1337 by adding APUs installation sentence from one that permits the
requirements and by clarifying the fuel master switch arrangement to use
quantity indicator requirements. No separate switches to text that provides
adverse comments were received and requirements for the master switch
this proposal is adopted as proposed. arrengement if separate switches are

installed. This proposal is adopted with
the aforementioned change.

Proposal 74. This proposes to amend
§ 23.1365 to provide crashworthiness
stendards for electrical cables by
requiring that they be designed to allow
a reasonable degree of deformation or
stretching without failure end by
requiring that thay be isolated from
flammable fluid or be shrouded in
insulated flexible conduit, or
equivalent. One commenter states that
this proposal has been recommended for
adoption by the Joint Airworthiness
Authorities UAA) but with applicability
to all parts of the airplene, not just
cables in the fuselage. One commenter
believes the word "isolated" used in
proposed § 23.1365(c)(1) is not
compatible with current practices and
suggests the word "separated" be used
in its place. The FAA reviewed this
recommended change and agrees that
"separated" better describes the current
practice of keeping electrical cables end
flammable fuel lines spaced apart. This
proposal is edopted with the
aforementioned change.

Proposal 75. This proposes to amend
§ 23.1385 to clarify location
requirements for position lights, to
delete the requirement that position
lights make a single electrical circuit,
and to remove the statement that each
light must be appro.ved. No adverse
comments were received and this
proposal is adopted as proposed.

Proposals 76, 77, 78. 79. ond 80.
Thesa proposels would clarify the
locetion of the position lights addressed
in §§ 23.1387 through 23.1395, and
would keep each section compatible
with the revisions adopted by proposal
75 above. No adverse comments were
received on these proposals and they are
adopted as proposed.

Proposal 81. This proposes to amend
§ 23.1419 to continue the current
minimum ice protection requirements
that have been found necessery for safe
operation in icing conditions, to remove
the provi~ian that has permitted
showing compliance by similarity of
design. to provide specific test
requirements, to clarify the requirement
for information that must be provided to
the pilot, end to add a reference for
compliance with other appliceble
sections af part 23.

Two comments were received on the
proposal. One commenter suggests that
the introductory text could be clarified
by revising the phrase, "If certification
with ice protection provisions is
desired," to read "If certification for
flight in icing conditions is desired."
The FAA considered this suggestion and
reviewed the current airworthiness
requirements. The review shows that
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§§ 23.1419 and 25.1419, as well as
§ 23.1416, use the words in the
proposal. This suggested revision is not
incorporated.

One commentsr states that the NPRM
contains several additions that the
commentsr objects to because they were
not submitted for debate at the 1984
public meeting. The FAA is not
obligated to limit the contents of the
NPRM to the materiel that was
discussed at the public meeting. In the
case of this proposal, the discussion of
copference proposal 467, which
recommended replacing § 23.1419 with
§ 25.1419. resulted in the need for FAA
to review the icing protection
requirements in total. This review
identified certain items that were not
discussed in the public meeting but
needed to be eddressed in the NPRM.

Both commenters provided cornments
on proposed § 23.1419(a).Ooe
commenter supports the paragraph but
believes that additional interpretation
needs to be considered. The FAA will
provide advisory material as necessary.

The other commentar does not believe
that the FAA hes shown justification for
compliance with appendix C for all
items of subpart B and states that
meeting performance requirements with
ice accumulation is also completely·
unJustified. The commentar further
stetes that the interpretation nf "capable
of opereting safely" goes beyond the
requirements of part 25. Finally. this
commentar cites that it is unreasonable
thattalr.eoff performance. for dxample.
be demonstrated with ice shapes
attached because talr.eoffwith ice fs
prohibited by regulation.

In the NPRM, the FAA notes that
subpart B does not differentiate levels of
safety by types of operation or by the
environment in which the airplane is
operated. The FAA does not agree with
the commenter that this interpretation
exceeds the requirements of part 25, The
FAA agrees with the ·final point of this
cammentar that it is unreasonable for
talr.eoff performance to be demonstrated
with ice shapes attached. This is
consistent with current paragraph
lO.d.(1)(i) in AC 23.141~1, because the
airplane should not be departing with
residual ice on the airplane. Because the
interpretive statement in the proposal
clarifies the current airworthiness
requirements, it is adopted asproposed.

Both cammantars submitted
comments on proposed § 23.1419(b).
One commenter supports the proposal
and suggests thet the FAA review the
AC interpretative material for
completeness.

The other commentsr does not believe
thet the ability to show compliance
based on similarity should be deleted

and contends that the current Advisory
Circuler, AC 23.1419, provides adequate
guidance to determine when
certification by &i~ilarity is acceptable.
A portion of this Cdmment states, "A
requirement to demonstrate each
modified airplane in natural icing is
extremely costly, burdensome. and
unnecessary for safety." A list of items.
such 85 stall warning systems and
windshield heating systems, thet have
been approved on the basis of similarity
and have demonstrated satisfactory
service history is included in this
comment.

The FAA has considered the basis for
this proposal and the information
providad hy thasa comments. The FAA
is aware that the provisions of current
§ 23.1419(a) have been used to epprove
components that have demonstrated
satisfactory service history. There have
also been approvals under this
provision hesed solely on the
component having been-tested and
approved on an airplane in service. In
sucb cases, the differences in the
installations that could affect ice
accumulation ~d the components
ability to function are not considered.
To prevont future approvals of this type.
the NPRM proposed to delete the
provisions of § 23.1419(c).

In consideration of the impact. of this
proposed deletion, action should be
taken to restore provision for approving
a component that has been previously
tested and approved and that hes
demonstrated satisfactory service;
however, the restoration of that
provision should also include
provisions that ensure that the
subsequent approval considers any
differences in the installation of this
component. To provide this change,
current §23.1419(c) has been revised to
clarify tho items that must be
considered for this typa of approval and
it has been included in this finel rule as
paragraph (c).

One commenter recommends that the
Jast sentence of proposed § 23.1419(c)
be placed in subpart G. The FAA
disagrees. This requirement for specific
icing information to be placed fn the
AFM is more appropriate for § 23.1419.
This section is only applicahla if the
applicant wishas to obtain an icing
approval; therefore, the items that
sbould be accomplished for that
approvel should be contained in this
optional requiremanl.lt would not be
propar for subpart G to require icing
informetion in the AFM of an airplane
thet does not comply with § 23.1419.
This recommended change has not been
accepted and the provisions of proposed
paragraph (c) ara adopted as paragreph
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(d). This proposal is adoptad with lbe
aforementioned change.

Proposal 82. This proposas to amend
§ 23.1431 to revise the current rule lbat
addresses radio equipment only by
including other electronic equipment
that is installed in a part 23 airplane,
Two comments were received. One
commenter asks for a definition of the
words, "critical environmental
conditions" used in proposed
§ 23.1431(a). Criticel environmental
conditions are those environmental
conditions under which a piece of
equipment will not perform its intended
function. By including this requirement,
conditions that may be criticelto the
operation of 8 piece of equipment must
be considered. Consideration of such
conditions would include, but not be
limited to, temperature extremes,
vibration levels, and humidity,

The other commenter agree! with the
proposal and suggests that § 23.1431 be
expanded to cover communications
between pilots, radio transmission
switches, and the effectiveness of aural
warnings when headsets are being worn.
Because these suggested expansion
items were Dot included in the notice,
their eddition would be beyond the
scope of tha NPRM. This proposal is
adopted as proposed. -

Proposal 83.This proposes to amend
§ 23.1~35to permit propeller
unfeathering accumulators that are an
integral part of the engine. and small
accumulators to be instelled on the
engine side of the firewall.J<o adverse
comments were received and this
proposal Is adopted as proposed.

Proposal 84. This proposes to amend
§ 23.1441 to clarify the type design
requirements in relation to the operating
rules. to require Installation of demand
or pressure demand crewmember
oxygen equipment predicated on the
airplane's maximum certificated
operating altitude, to clarify the

.requirements relative to portable
equipment. and to require a means for
crewmembers to shut off the oxygen
supply at the source during flight.

ODe commentet states that, in the
interest of harmonization, this proposal
will be recommended for edoption by
the FAA even though"· • • there is a
feeling that the burden of compliance
outweighs the safety benefit derived
from such requirements." .

One comment was received that notes
the smaller volume of the cabins of part
23 airplanes would increase the
possibility of the flight crew being
exposed to pressure altitudes of more
than 34,000 feet if decompressions
occur at flight altitudes of 34,000 feet or
more, To provide beller protection
against crew hypoxia, this commenter
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private sector, consumers. Federal. the airplane will be capable oC
State, and local governments. as well as continued safe flight and landing. The
anticipated benefits. cammeter. aD engine manufacturer,

Executive Order 12291, dated disagreed with the position expressed in
February 17, 1981, directs Federal the regulatory evaluation that the
agencies to promulgate new regulations estimated $52,000 to $104,000 impact of
or modify existing regulations only iC these proposed changes wauld be small
patential benefits to sociaty for each In relation to the total cost oC designing
regulatory change outweigb potentisl a newly type certificated piston engine
costs. The order also requirtls the ($21 million). The commenter advised
preparation of 8 Regulatory Impact that these provisions would -require the
Analysis oC all "mejor" rule. except redesign and recertificatian aC the fuel
those responding to emergency metering device of any existing
situations or other narrowly defined certificated engine that would be
exigencies: A "major" rule is one that is installed in new airplanes designed after
likely to result in an annual effect on the . the effective date 'of the rule. As such,
economy of $100 million or more, a the commenter noted that the $52,000 to
major increase in consumer costs, or a $104,000 design and certification cost
significant adverse eCCect on would be an sdded cost necessary to
competition. continue production of a Currently

The FAA had determined that this certificated engine Cor use in a new
rule is not "major" as defined in the aircraft and. that under these
executive order; therefore, 8 full circumstances, these costs would not be
Regulatory Impact Analysis, which an insignificant consideration.
Includes the identification and . The FAA agrees with tltis comment
evaluation of cost-reducing alternatives and the regulatory evaluation for the
to this rule, has not been prtlpared. final rule reflect~ this position. By
Instead, the agency has prepared a more placing these amendments in part 23.
concise document tenned 8 regulatory rather than part 33. currently approved
evaluation that analyzes only this rule engines ~at continue to be produced
without identifying alternatives. In must have the safety features required
addition to a summary of th6 regulatory by these two amendments if the engines
evaluation, this section also contains the are installed on newly certificated small
Regulatory Flexibility Detennination airplanes.
required by the Regulatory Flexibility A third commenter, also an aviation
Act and an International Trade Impact association, expressed general concern
Analysis. If more detailed economic over the costs of making aviation safer
information is desired, the reader may and questioned whether the costs were
rtlCer to the full regulatary evaluatian justified by the results. Since no specific
contained in the docket. . recommendation was expressed, no.

Comments to the NPRM were consequent changes have been made to
received from eleveD commenters. the regulatory evaluation.
Three commenters addrtlssed the
economics of the proposed rule. One Economic Evaluation
commenter, an aviation aSSOCiation, Most of the amendments win impose
disagreed with the statement In the negligible costs. A number oC the
regulatory evaluatian Cor the NPRM that. provisians clarify the intent aC current
because aC the depressed state oC the rtlgulations and ware requasted by the
general aviation industry, fewer designs manufacturers themselves. Other
are expected to appear on the market amendments In tltis rule add new
and this reduces the costs that industry sections pertaining to new·technology

~ must bear. The commenter advised that equipment not previously addressed in
reduced numbers of new designs result the regulations. Such changes will
in Increased costs oC each new design. actually benefit manuCacturers by
Likewise. the cost of new models eliminating the need for special.
requiring compliance with some of the conditions.
changed rules is higher and the cost of Some amendments will rtlquire
Bach airplane rises as the number of manufacturers to incorporate changes in
units Calls. The FAA agrees with this the way they design or manuCacture
position. The subject statement and its their products. Most of these
implications have been removed from amendments involve minor changes that
the evaluation. will impose negligible costs. Several

Another comment addressed the cost amendments will benefit manufacturers
estimation Cor tha proposed changes to by allowing alternative methods of
§§ 23.1143 and 23.1147. These compliance.
amendments require that the throttle An unquantified. but substantial,
and mixturtl controls, respectively, be benefit oC this final rule will result from
designed so that if a control cable its harmanization with the Joint
separates at the fuel metering device. Aviation Authorities UAA) Differences

recommends that part 23 be amended to .
require flight crew dispensing units to
he pressure demand with mask mounted
regulators if the airplane is approved for
flights ahove 34,000 feet. This
commenter also recommends that the
Airplane Flight Manual require one
flight crewmemher to use 100 percent
oxygen for flights above 34,000 feet. The
FAA agrees that the comment has merit;
however, it is beyond the scope of this
rulemaking action. This proposal is
adopted as proposed.

Proposal 85. This proposes to amend
§ 23.1443 to modify the oxygen flow
rates for part 23 airplanes by providing
alternate procedures that may be used to
substantiate satisfactory continuous
flow oxygen equipment. One
cammenter requested th~t the FAA
make it claar that the 40.000 foot
altitude limit in this proposal' is not an
absoluta altitude limit for part 23
airplanes. The FAA agrees. The altitude
limit In this proposal doe. not
constitute an absolute altitude limit for
the approval of part 23 airplanes;
however, the approval of Individual
airplanes would be lImited to those
altitudes where safe occupant protection
is provided.. .

Another commenter supports the
proposal but recommend. moving the
definitions that are provided in .
§ 23.1443(d) oCthisproposai to part 1.
The comment is heyond the scope of the
NPRM. This proposal i. adopted as
proposed. . .

Proposal 86. This proposes to add a
new § 23.1445 regarding oxygen line
requirement. that provida appropriate
restrictions on the use of flexible plastic
hoses. No adverse comments were

. received and this proposal is adopted as
proposad. .

Proposal 87. This proposas to amerid
§ 23.1447 to add requirements Cor
passenger dispenaing units to be
automatically prtlsanted and allows the
option of quid-donning type oxygen
dispensing units for the crewmembers.
No adverse comments were received
and this proposal is adopted as
proposed.

Proposal 88. This proposes to add a
new appendix H to part 23 containing
standards for automatic power reserve
systems. See proposal 4 for applicable
comment and FAA response. The
proposal is adopted as proposed.

Regulatory Evaluation Summary
This section summarizes the full

regulatory evaluation prepared by the
FAA that provide. mortl detailed
estimates of the economic consequences
of this regulatory Bction. This summary
and the full evaluation quantify, to the
extent prtlcticable, estimated costs to the
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between FAA regulations and tha
requirements of other Dations impose a
haavy burden on U.S. airplane
manufacturers. This rule is part of the
FAA's effort to harmonize the various
regulations cWTeDtly existing
throughout the world. While it is
impossible to give an accurate estimate
of all the cost savings that can be
achieved through regulatory .
hannonization. industry sources have
estimated that savings of ovel S100
million can be achieved. Of the 77
airworthiness proposals retained in this
final rule, 59 of them are fully
hannonized with tha JAA, In addition,
several of the provisions that were not
hannonized in this rule are scheduled
for harntanization in lat8r rulemaking.

Only two of the amandments in this
final fl!le are expacted to have costs that
are not negligihle. The amendment to
§ 23.1143 requires that. for reciprocating
single-engine airplanes. each power or
thrust control system must be dasigned
so that if the control separatas at the fuel
matering device. the airplane will be
capable of continued sare flight and
landing. The amendmant to § 23.1147
contains 8 parallel requirement for
manual engine mixture controls.

As originally proposed. these
amendments would have required 8
backup or other means to overcome a
separation at any point in the control
rather than specifically at the fuel
metering device. The less restrictive
requirements retained in the final rule
result from concerns over the potential
cost and technical feasibility of a
mechanism with a spring force adequate
to overcome a separation at any point in
the control. As written, the ameodments
will not present a major design problem
for manufacturers.

Costs
The design costs for § 23.1143 Engine

Controls, and § 23.1147 Mixture
Controls cannot be separated. The
combined design and certification cost
of these two requirements is estimated
to rang. between $52.000 and $104.000
per engine model certificated for use in
newly type certificated airplanes. This
estimate is based on discussions with
airplane engine manufacturers and the
General Aviation Manufacturers
Association. The expacted hardware
costs per engine will be minimal and are
estimated to be $5.00 per individual
engine for springs and fasteners.

The expected $52,000 to $104.000
design costs will be distributed over
each engine that is sold. If these costs
are distributed over 1.000 engine.
during a ten-year period, the attrihutable
design cost per engina would range
between $52 and $104. Lower or higher

production schedulas would have a
proportional impact on the attrihutable
unit costs. Using the midpoint of the

. range estimate, design and certification
costs are expected to be $78 per engine.
Combining this with the expacted $5
hardware cost per airplane produces a
total unit cost estimate of S83 per
affected airplane.

Benefits

The expected benefit of these
provisions is 8; reduction in the rislc of
accidents related to throllla and fuel
mixture control separations. According
to data compiled hy the National
Transportation Safety Board (NTSB) for
the years 1982 through 1987. there were
71 accidents in part 23 airplanas
attributable to throttle and mixture
control separations. These accidents
resulted in 1 fl;ltality, 10 serious injuries.
and 31 minor injUries.

The subject amendments are in fact a
result ofNTSB recommendations to the
Small Airplarie Airworthiness Reviaw
Program. In support of its
recommendations, the Board. cited the
fact that between 1964 and 1979 there
were 148 reports of single-engine
aircraft accidents initiated by throttle
linkage failures. resulting in 5 deaths. _
250 injuries, 15 destroyed aircraft. and
133 suhstantially damaged aircraft.

The NTSB further reported that from
1970 to 1981. at least 54 accidents
occurred from engine failures or
malfunctions that were caused by
problems in the mixture control
assembly. It was determined that the
majority of these accidents were caused

. by a slippage or breakage of the mixture
control linkage at the carburetor.

Taken together. these data show that
throttle and mixture control separation
is and has heen a significant safety
problem for single-engine airplane•. The
expected reduction in accidents that
will result from thesa standards can he
examined on 8 rate basis.

As noted above. tha axpacted unit
cost of compliance for these
amendments is $83 par affected
airplane. By comparison, the FAA ha.
detennined that the average economic
cost to society of a single serious injury
is $640,000. If follows that over 7.700
airplanes ($640.000/$83) could be
equipped to the higher standards of this
rule at the same expense that would be
avoided by preventing a single serious
injury. Based on the related historical
accident rates and the safety
recommendations of the NTSB. the FAA
has determined that the potential
benefits of thase amandments will
exceed the axpacted costs.

Regulatory FlexibjJjty Determination
The Regulatory flexibility Act of 1980

(RFA) was enacted by Congress to
ensure that small entities are not
unnecessarily or disproportionately
burdened by government regulations.
The RFA requires agendes to review
rules which may have "a significant
economic impact on 8 substantial
number of small entities. "The FAA has
established criteria and guidelines for
determining whether 8 rule has 8
significant economic impact on 8

substantial number of small entities.
Based on these criteria, the threshold
annualized cost constituting significant
impect is $18.200 in 1992 dollars. The
expacted annual costs of this rule for
any manufacturer will be well below the
threshold. Accordingly, the FAA has
determined that this rule will not have
a significant e<;:onomic impact on 8
substantial number of small entities.

Internotional Trode Impoct Assessment
The amendments in this rule'~ll Dot

constitute a barrier to international
trade, including the export of American
goods and services to foreign countries
and the import of foreign goods and
services into the United Statas. The
small airplane.airworthiness standards
in this rule have heen harmonized with
those of foreign aviation authorities and
will. in fact. lessen the restraints on
trada.

FederoJism Implications
The regulations herein will not have

substantial direct effects on the States,
on the relationship between tha national
government and the States, or OD the .
distrihution of power and
responsibilities among the various
levels of government. Therefore, in
accordanal with Executive Order 12612,
It is determined thai t¥s regulation will
not have sufficient federalism
implications to warrant the preparation
of 8 Federalism Assessment.

Conclusion

The FAA is revising the airworthiness
standards for normal, utility, acrobetic,
and commuter category airplanes 8S a
result of comments received in reply to
the Small Airplane Airworthiness
Review Program Notice No.3 dated
October 3. 1990. The notice. which
addressas powerplant and equipment
items. was puhlished as a result of
recommendations discussed at the
Small Airplane Airworthiness Review
Conference held on October 22-26.
1984. in SI. Louis. Missouri. Originally,
the proposals reflectad updated safety
standards and advancements in
technology while reducing the
regulatory hurden for some .
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(h) Each powerplant installation must
be constructed and arranged to-

1. The authority citation for part 23
continues to read as follows:

Authority: 49 U.S.c. 1344, 1354(a), Ij55.
1421. 1423. 1425. 1428. 1429, and 1430; 49
U.S.c. I06(g). ,

. 2. Section 23.901 is amended by
revising paragraphs (h), (d), and (eJ, and
adding a new paragraph (0 to read as
follows:

t 23.901 In.lallatlon.

•

•

•

•

•

•

•

•

•

•

hydraulic propeller feathering systems
are used for stopping the engine. the
hydraulic feathering lines or hoses must
be fire resistant.

4. Part 23 is amended by adding a
new § 23.904 to read as follows:

•

123.904 Automatic pow.... r.aerve ayltem.
If installed. an automatic powe(

reserve (APR) system that automatically
advances the power or thrust on the
operating engine(s), when any engine
fails during takeoff, must comply with
appendix H of this part.

5. Section 23.905 is amended by
adding paragraphs (eJ. (I), (g). and (h) to
read as follows:

t 23.909 Turbocharger "v"tem..
(a) Each turbocharger must be

approved under tho engine type
certificate or it must be shown that the
turbocharger system. whHe in its normal
engine installation and operating in the
engine environment-

(d) Each inlercooler installation.
where provided. must comply with the
following-

(1) The mounting provisions of the
intercooler must be designed to

•

•

•

•

•

•

•

•

•

•

•

(I) Ensure safe operation to the
maximum altitude for which approval is
requested.

(2) Be accessible for necessary
inspections and maintenance.
•

•
t 23.903 Englnea.

(d)' ••
(1) The design of the installation must

be such that risk of fira or mechanical
damage to the engine or airplane, as 8
result of starting the engine in any
conditions in which starting is to be
pennitted. is reduced to 8 minimum.
Any techniques and associated
limitations for engine starting must be
established and included in the
Airplane Flight Manual, approved
manual material, or applicable operating
placards. Means must be provided for-

(i) Restarting any eogine of a
multiengine airplane in flight, and

(ii) Stopping any engine in flight, after
engine failure. if continued engine
rotation would cause a hazard to the
airplane.
•

(a)· * •
(2) There must be means for stopping

combustion within any engine and for
stopping the rotation of any engine if
continued rotation would cause a
hazard to the airplane. Each component
of the engine stopping system located in
any fire zone must be fire resistant. If

(d) Each turlilne engine installation
must be constructed and arranged 10-

(1) Result in vibration characteristics
that do not exceed those established
during the type certification of the
engine.

(2) Provide continued safe operation
without 8 hazardous loss of power or
thrust while being operated in rain for
at least 3 minutes with the rate of water
ingestion being not less than 4 percent
by weight. of the engine induction
airflow rate at the maximum installed

. power or thrust approved for tal::eoff and t 23.~ Pr:pelle:-­
at flight Idle. The engine must accelerate •
and decelerate safely following (e) All arees of the airplane forward of
stabilized operation under these rain the pusher propeller that are likely to
conditions. accumulate and shed ice into the

(e) The installation must comply propeller disc during any operating
with- condition must be suitably protElCted to

(1) The illstructions provided under prevent Ice fonnstion, or it must be
the engine type certificate and the shown that any ice shed into the
propeller type certificate. propeller disc will not create a

(2) The applicable provisions of this hazardous condition.
subpart. (I) Each pusher propeller must be

(I) Each aUxiliary power unit marked so that the disc is conspicuous
Installation must meet the applicable under nonnal daylight ground
portions of this part. conditions.

3. Section 23.903 is amended by (g) lithe engine exheust gases are
revising paragraphs (d)(I) and (e)(2) to discharged into the pusher propeller
read as follows: disc. it must be shown by tests, or

anelysis supported by tests, that the
propeller is capable of continuous safe
operation. .

(h) All engine cowling, access doors,
and other removable items must be
designed to ensure that they will not
separate from the airplane and contact
the pusher propeller.

6. Section 23.909 is amended by
revising the heading; by removing the
word "turbosupercharger" and
replacing it with the word
"turbocharger" each time it appears in
paragraphs (b) and (c): by ravising
paregraph (a) introductory text; and by
edding new paragraphs (d) and (ej to
read as follows:

••••
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•

requirements and maintaining an
acceptable level of safety.
Hannooization with the European JAA
Joint Airworthiness Requirements
became a dominant factor after the dose
of the reopened NPRM comment period
on August 21, 1991. Considerable effort
was invested to harmonize these
airworthiness standards because aircraft
industry estimates indicate reduced
overall certification costs. These
airworthiness standards will continue to
provide adequate levels of safety for .
small airplanes used in both private and
commercial operations.

For the reasons discussed in the
preamble, and based on the findings in
tha Regulatory Flaxibility Detennination
and the Internation.al Trade Impact
Analysis, the FAA has detennined that
this regulation is not major under

. Executive Order 12291. In addition, the
FAA certifies that this regulation will
not h8V~ 8 significant economic impact.
positive or negative. on 8 substantial
number of small entities under the
criteria of the Regulatory Flexibility Act.
This regulation is considered significant
under OOT Regulatory Policies and
Procedures (44 FR 1103'4; February 26,
1979). A reguiatory evaluation of the
regulation, including a Regulatory
Flexibility Detennination and
International Trade Impact Analysis,
has been placed in the docket A copy
may be obtained by contacting the
person identified under "FOR RJRTHER
IHFOAMATlON CONTACT."

List ofSubjeclB in 14 CFR Part 23

Aircraft, Air transportation, Aviation
safety, Safety..

The Amendment

Accordingly, the Federal Aviation
. Administration amends part 23 of the
Federal Aviation Regulations (14 CFR
part 23), as follows:

PART 23-AJRWORTHINESS
STANDARDS: NORMAL, UTIUTY,
ACROBATIC, AND COMMUTER
CATEGORY AIRPLANES
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8. Section 23.933 is revised to read as
follows:

§ 23.833 R.v.ralng oyato"",.
(e) For turbojet and turbofan reversing

systems. (1) Each system intended for
ground operation only must be designed
so that no single failure or melfunction
of the system will result in unwanted
reverse thrust under any expected
operating condition. Failure of
structural elements need not be
considered if the probebility of this type
of feilure is extrem~ly remote.

(h) Aft·mounted propelJers.1n
addition to the clearances specified in
paragraph (a) olthis section. the
airplane must be designed such that the
propeller will not contact the runwey
surface when the airplane is in the
maximum pitch ettitude attainable
during normel takeoff.and landings. If a
tail wheel, bumper, or an energy
absorption device is provided to show
compliance with this paragraph, the
following epply:

(1) Suitable design loads must be
established for the WI wheel. bumper.
or energy absorption device; and

(2) The supporting structure of the teil
wheel, bumper. or energy absorption
device must be designed to withstand
the loads esteblished in panigraph (h)(1)
of this section and inspection!
replecement criterie must be established
for the tail wheel. bumper. or energy
absorption device and provided es part
of the information required by
§ 23.1529.

18971
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523.953 (Amondod]
13. Section 23.953 is amended by

remoVing the word I'drain" in paragraph
(h)(l) and inserting in its place the word
"escape", . .

14. Section 23.955 is amended by
removing the word "carburetor" and
inserting in its place the word "engine"
in paragraph (a); by inserting the words
"or its" before the word "bypass" and
by removing the period and adding in
its pIece ", and" in paragraph (a)(2); by
adding new paragraphs (e)(3). (e)(4),
(c)(3) and (1)(3); and by revising
paragraphs (c) introductory text, (c)(l).
(d)(2). (e). and (1)(2) to read as follows:

523.955 FueI_.
(a)" ...
(3) If there is e flowmeter without e

bypess. it must not have any fjli\ure
mode thet would ,restrict fuel flow
below the level required in this fuel
flow demonstration; and ,

(4) The fuel flow must include that
flow needed for vapor return flow, jet
pump drive flow, and for all other
purposes for which fuel is used... .. .. .. ..

5 23.943 (Amended]
11. Section 23.943 is emended by

revising the last sentence to read. "This
must be shown for the greatest value
and duration of the acceleration
expected in service."

12. Section 23.951 is amended by
revising paragreph (e) to read es follows:

523.951 Generol.
(e) Each fuel system must be

constructed and arranged to ensure fuel
flow et a rate and pressure established
for proper engine and auxiliary power
unit functioning under each ill:ely
operating condition, including any
maneuver for which certification is
requested and dufiIig which the engine
or auxiliary power unit is permitted to
be in operation.. '

position to reduce windmiJIing drag to
a safe level.

(3) The fuel pressure. with meln and
emergency pumps operating
simultaneously, must not exceed the
fuel inlet pressure limit. of the engine

(c) Pump systems. The fuel flow rate
for each pump system (main and reserve
supply) for each reciprocating engine
must be 125 percent of the fuel flow
required by the engine at the maximum
takeoff power epproved under this part.

(1) This flow rete is required for each
main pump and each emergency pump,
and must be evaileble when the pump
is operating as it would during takeoff;.. .. .. .. ..•••••

(2) Each system intended for in·flight
use must be designed so that no unsafe
condition will result during Donnal
operation of the system, or from any
failure, or likely combination of failures.
of the reversing system under any
operating condition including ground
operation. Failure of structural elements
need not be considered if the probebility
of this type of feilure is extremely
remote.
_ (3) Each system must have a means to
prevent the engine from producing more
than idle forward thrust when the
reversing system malfunctions; except
thet it may produce any graeter forward
thrust thetis shown to ellow directional
control to be maintained. with
aerodynamic means alone, under the
most critical reversing condition
e~cted in operation.

(bl For propeller reversing systems. (1)
Each system must be designed so thet '
no single failure. likely combinetion of
failures or melfunction of the system
will result in unwanted reverse thrust
under any operating condition. Failure
of structural elements need not be
considered if the probebility of this type
of failure is extremely remote.

(2) Compliance with paragreph (e)(l)
of this section must be shown by feilure
anelysis. or testing. or both, for
propeller systems that allow the
propeller bledes to move from the 'flight
low·pitch position to a position that is
substantially less than the normal flight,
low·pitch position. The analysis mey
include or be supported by the anelysis
made to show compliance with § 35.21
for the type certification of the propeller
and associated insWletion components.
Credit will be given for pertinent
analysis and testing completed by the
engine and propeller manufacturers.

9. Part 23 is amended by adding.
new § 23.934 to read es follows:

523.134 Turbojet oncI turbofan ongln.
thru.t rever.., Iyatema teata. .

Thrust reverser systems of turbojet or
turbofan engines must meet the
requirements of §33.97 of this chepter
or it must be demonstrated by tests that
engine operation and vibratory levels
ere not effected.

10. Section 23.9371. amended by
designating the current text as
paregreph (e) and adding e new
paragraph (h) to read as follows:

523.937 TUrbopropellor-drog Umltlng
Iy.tern•.

(h) As used in this section. dreg
limiting systems include manual or
automatic devices that, when actuated
after engine power loss, can move the
propeller bledes toward the feether

•

•

•

•

•

•

•

•

•

•

withstand the loads imposed on the
system;

(2) It must be shown thet, undar the
installed vibration environment. the
intercooler will Dol fail in 8 manner
allowing portions of the intercooler to
be ingested by tha engine; and

(3) Airflow through the intercooler
must not discharge directly on any
airplane componant (e.g.. windshield)
unless such discharge is shown to cause
no hezard to the eirplane under all
operating conditions.

(e) Engine power, cooling
characteristics, operating limits, and
procedures affected by the turbocharger
system installations must be evaluated.
Turbocharger operating procedures and
limitations must be Included in the

,Airplane Flight Manual in accordance
with § 23.1581.

7. Section 23.925 Is amended by
redesignating paragraphs (h) and (c) as
(c) and (d). respectively, and by adding
a new paragraph (h) to read as follows:

§ 23.925 Propellor clearance.
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523.857 Flow between Inte<con_
tanka.

'23.963 (AnwldadJ
17. Section 2~.963 is amended by

removing paragraph (I),
18. Section 23.965 is amended by

revising paregraph (h) to read as follows;

'23.985 Fuallank toala.

•

•

••

•

•

o

•

•

•

•

•

•

•

•

20. Saction 23.971 is revised to read
as follows:

'23.97i ""e1 tank lumP.
(a) Each fuel lank must 'have 8

drainable sump with an effactive
capacity in the normal ground and flighl
attitudes, of 0.25 percent of the tank
capacity. or 'j,. gsllOll, whichever is
greater.

(h) Each fuel lank must allow drainags
of any hazardous quantity of water from
any par! of the tank to its .ump with the
airplane in the normal ground attitude.

(e) Each reciprocating engine fuel
system must have a sediment bowl or
chamber that is accessible for drainage;
has a capacity of 1 ounce for every 20
gallnns of fuel tank capacity; and each
fuel tank outlot is located so that, in tha
normal flight altitude. water will drain
from aU porta of tha tank except the
sump to the sediment bowl or chamh..-.

(d) Each sump. sediment bowl. and
sediment chamber drain required by
paragrephs (a), (h), and' (c) of this
section must comply with the drain
provisions of § 23.999 (h)(1) and (h)(2).

21. Section 23.973 is amended in
paragraph (c) by adding to the end of the
second sentence the phra.e "provided
such openings comply with the
requirements of § 23.975(.)"; and by
add.iog new paragraphs (el and (I) to
read as follows:

'23.973 Fuel tank fUler coonaction.

(d) Each fue1tank must be isolated
from personnel compartments by a
fume.proof and fuel·proof enclosure
thet is vented and drained to the
exterior of the airplane. Tho required
enclosure must sustain any personnel
compartment pressurization loads
without permanent defoTInation or
failure under the conditions of §§ 23.365
an!l23.843 of this par!. A bladder-type
fuel cell. if used, must have a retaining
shell at leaSt equivalantto a metal fuel
tank in structural integrity.
• • • • •

19. Section 23.967 is amended by
revising paregraph (d) tn read as
follows:

'23.967 Fuel tank Inllallation.

(e) For airplanes with enginel
requiring gasoliO<t as the only
permissible fuel the in.ide diameter of

(iii) Ifmore than nne frequency of
vibration resulting from any rpm within
the normal operating range of engine or
propeller speeds is critical, the most
critical of these frequencies must be thp
test frequency.

•

•

o

•

o

•

•

•

o

•

(h) If fuelcan be pumped from one
tank to another in flight, the fuel tank
vents and the fuellransfer systam must
be designed so that no structural
damage to any airplane componeot can
occur because of overfilling of any tank.

16. Saction 23.961 is revised to read
as follows:

'23.961 FuaI oyatam hot__
__lion.

Each fuel system must be free from
vapor lock when using fuel at its critical
temperature, with respect to vepor
fonnation. when operating the airplane
in aU critical operating and
environmental conditions for which
approval is requested. For tumine fuel.
the initial temperature must be 100 OF,
-0 -, +5 OF or the maximum outside air
temperature for which approval is
requested. whichever is more critical.

(h) Each fuel tank with large, .
unsupported. or unstiffBned IIat
surfecea,whose failure or deformalinn
could causa fuel leakage. must be able
to withstand the following test without
leakage. failure. or excessive
deformation of the tank walls:

(lJ Each complete tank assembly and
its support must be vibration tested
while mounted to simulate the actual
installation.

(2) Except as specified :,:xaragraph
(h)(4) of this section, the assembly
must be vibrated for 25 hours at a tntel
displacement ofnot less than 'I... of an
inch (unle.. another displacement is
substantiated) while "" filled with water
or other suitable test fluid.

(3) The test frequency of vibration
must be as follow", .

(i) If nn frequency of "ibration
resulting from any rpm within tha
Donna} operating range of engine or
propeller speeds is critical. the test
frequency of vibration cydes per minute
is nbtained by multiplying the
maximum continuous propeller speed
in rpm by 0.9 for propeller-driven .
airplanes. and for non-propeller-driven
airp.Janes. 2,000 cycles per minute.

(ill If only one trequency of vibration
resulting from any rpm within the
normal operating rangs of engine or
propeller speeds is critical. thet
frequency of vibration must be the test
frequency.

1897Z

unleSi it can be shown that no adverse
effect occurs.

(d)· * •
(2) If there is a plecard provldiog

operating instructions, a lesser flow nte
mey be used for transferring fuel from
any lluxiliaty tank into a larger maiD
tank. This le..er flow rate must be
adequate to maintain engine maximum
continuous power but the flow rate
must not over611 the main tank at low...
engine powers.

(e) Multiple fuel tanks. For
reciprocating engines that are supplied
with fuel from more than one tank, if
engine power 105s becomes apparent
due to fuel depletion from the tank
selected. it must be possible efter
switching to any full tank, in level
flight, to obtain 75 percent maximum
continuous power on thet engine in not

. more lhan- .
(1) 10 seconds for naturelly espireted

single-engine airplanes: . .
(2) 20 seconds for turbocharged

singllHlngine airplane.. provided that
75 percent maximum continuous
neturally aspireted power is regained
within 10 seconds; or .

(3) 20 seconda for mulliengina .
airplanes. .

(6· • -_
(2) For multiengine airplanes,

notwithstanding the lo..er IIow rate
allowed by paregraph (d) of this section~'

be automatically uninterrupted willa
respect to any engine until all the fuel
scheduled for use by that engine has
been consumed. In addition- .

(i) For the purpose. of thi. section.
"fuel Scheduled for usa by thai engina"
means ell fuel in any tank inte"ded for
use by a specific engine.

(iI) The fuel system design must
clearly indicate the engine for which
fuel in any tank is scheduled.

Jilll Compliance with this paragraph
must require no pilot action after
completion of the engine sterling phase
of operations.

(3) For aingllHlngine airplanea,
require no pilot action after completion
of the engine sterling phase of
operations unless means are provided
that unmistakenly alert the pilot to take
any needed action at least five minulBs
prior to the needed action; such pilot
action must not cause any change in
engine operatinn: and such pilot action
must not distract pilot atteiltion tram
essential flight duties during any phase
of operations for which the airplane is
approved.

15. Section 23.957 is amended by
designating the current paragraph a.
"(a)"; and by addiog a new paragraph
(h) to read as follow.:
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§ 23.991 [Amended]
24. Section 23.991 is amended in

paragraph (c) by removing the word
"normal" and inserting in its place the
word "main".

§ 23.993 [Amended)
25. Section 23.993 is amended in

paragraph (d) by removing the words
"mus1 be approved or". .

§ 23.997 [Amended)
26. Sec1ion 23.997 is amended in

paragraph (d) by removing the/brase
"in part 33 of this chapter" an
inserting in,its place the phrase "during
its type certification".

27. Section 23.999 is amended by
removing paragraph (b)(3) and by ,
revising paragraph (b)(2) to read as
follows:

§23.999 Fuelayatem dralna.

the fuel filler opening must be no larger
than 2.36 inches.

(I) For airplanes with turbine engines,
and not equipped with pressure fueling
provisions. the inside diameter of the
fuel filler opening must be 00 smaller
than 2.95 inches.

§ 23.975 [Amendedl
22. Section 23.975 is amended in

paragraph (a)(5) by replacing the
semicolon with 8 period and adding 8

new sentence "Any drain valves
installed in the vent lines must
discharge clear of the airplane and be
accessible for drainage;".

§ 23.977 [Amended]
23. Section 23.977 is amended in

paragraph (d) by removing the word
"finger",

•

•

•

••

,.•

••

•

37. Section 23.1091 is amended by
revising the section he~ding; in
paragraph (a) by inserting the phrase
"and auxiliary power unit and their
accessories" after the word "engine" in
two places; in paragraph (c)(l) by
inserting the phrase "or auxiliary power
unit and their accessories" after the
word "engina"; by adding two naw
paragraphs (b)(4) and (b)(5); and by
revising paragraph (c)(2) to read as
follows:

§ 23.109 Air induction ayatam.

(b) •. * *
(4) Each automatic alternate air door

must bave an override means accessible
to the flight crew.

(5) Each automatic alternate air door
must have a means to indicate to the
fli~t crew when it is not cJosed.

[c)· ••
(2) The airplane must be designed to

prevent water, slush or other foreign
material on the runway, taxiway, or
other airport operating surface from
being directed into the engine or
auxiliary power with air inlet ducts in
hazardous quantities during takeoff,
landing, and taxiing.

38. Section 23.1093 is amended in
paragraph (a) by adding the heading

the temperatures of powerplant
components and engine fluids, and
auxiliary power unit components and
fluids within the limits astablished for
those components and fluids under the
most adverse ground, water, and flight
operations to the maximum altitude for
which approval is requested, and after
normal engine and auxiliary power unit
shutdown.

123.1047 [Amended]
35. Section 23.1047 is amended in

paragraph (b)(2) by removing tha phrase
"in § 23.1337(e)" and inserting in its

,placa thel;'hrase "in § 23.1305(b)(3)".
35. Section 23.1061 is amended by

redesignating paragraph (a)(3) as (a)(4);
in newly redesignated paragraph (a)(4)
by removing the words "expansion
tank" and inserting in their place the
words "coolant tank expansion space";
by removing the concludiIlg text of
paragraph (a); by revising peragraph
(a)(2); and by adding a new paragraph
(a)(3) to read as follows:

123.1061 Inatellatlon.
(a) * ••
(2) There are pads or other isolation

means between the tank and its
supports to prevent chafing.

(3) Pads or any other isolation means
that is used must be nonabsorbent or
must be treated to prevent absorption'of
flammabla fluids; and

•

•

•

•

•

•

•

•

•

•
(a) Be accessible;
(b) Have drain valves, or other

closures, employing manual or
automatic shut-offmeans for positive
locking in the closed position; and

(c) Be located or protected to prevent
inadvertent operation.

33. Section 23.1027 is amended in
paragraphs (b) and (e) by removing the
word "trapped" and inserting in its
place the word "reserved", and by
revising paragraph (a) to read as follows:

§23.1027 Propellerlaatherlng ayatam.

(a) If the propeller feathering system
uses engine oil and that oil supply can
become depleted due to failure of any
part of the oil system, a maans must be
incorporated to reserve enough oil to
operate the featharing system.
flo • * • •

respectively; and by adding a new
paragraph (a) to read as follows: .

§23.1011 _al.
(a) For oil systems and components

that have been approved under the
engine airworthiness requirements and
where those requirements are equal to
or more severe than the corresponding
requirements of subpart E of this part,
that approval need not be duplicat.d.
Wbere the requirements of subpart E of
this part are more severe, substantiation
must be shown to the requirements of
subpart E of this part.

t23.1018 [Amended)
31. Section 23.1019 is amended in

paragraph (a)(2) by removing the words
"under part 33 of this chapter" and
inserting in their place the words "for
its type certification"; in paragraph
(a)(3) by removing tha words "an
indicator that will" and inserting in
their place the words "a means to"; and
in paragraph (a)(5) hy removing
"§23.1305(u)" and inserting in its place
"§ 23.1305(c)(9)".

32. Section 23.1021 is amended by
nlvising paragraphs (a) and (b) and
adding a new paragraph (c) to read as
follows:

123.1021 Ollayatem draina.

34. Section 23.1041 is revised to read
as follows:

§23.1041 General.
The powerplant and auxiliary power

unit cooling provisions must maintain

§23.1013 (Amended]
30. Section 23.1013 is amanded in

paragraph (g) by removing the words "a
turbine" and inserting in their place the
word "an".

••••
(b). • • '-

(2) Have a drain valve-
(i) That has manual or automatic

means for positive Jocking in the closed
position;

(ii) That is readily accessible;
(iii) That can be easily opened and

closed;
(iv) That allows the fuel to be caught

for examination; .
(v) That can be observed for proper

closing; and .
(vi) That is either located or protected

\0 prevent fuel spillage in the event of
a landing with landing gear retracted.

123.1001 [Amended]

28. Section 23.1001 is amended in
Poaragraph (I) by removing the word
personnel" and inserting in its place

the Word "crewmembers",
29. Section 23.1011 is amended by

"'~aslgnatingparagraphs (a), (b), (c),
on (d) as (b), (c), (d), and (e).

.4
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40. Section 23.1103 i. amended by
.dding new paragraphs (c), (d). (e), .nd
(0 to re.d .s follows;·

§ 23.1103 Incllletion .ystem cIllc!&.

(c) E.ch flexible induction system
duct must be capehle of withstanding
the effects of temper.ture extremes, fuel,
oil. walel. and solvents to which it is
expected to be exposed in service .nd
maintBnance without hazardous
deterioration or delamination.

(d) For reciproc.ting engine
installations. 8ach induction system
duct must be-

(1) Strong enough to prevent
induction system failures resulting from
normal b.ckfire conditions; and

(2) Fire resistant in any compartment
for which. lire extinguishing system is
required.

(e) Each inlet system duct for an
auxiliary power unit must be-

(1) Fireproof within the .uxiliary
power unit compartment.; .

(2) Fireproof for. sufficient distance
upstream oftha auxiliary power unit
compartment to prevent hot g85 reverse
flow from burning through the duct .nd
entering any other compartment of the
airplane In which. h.zard would be
created by the entry of the hot gases;

(3) Constructed Of m.terials suitable
to the environmental conditions
expected in service. except in those
areas requiring fireproof or fire resistant
materials; and

(4) Constrncted of m.teri.ls that will
not absorb or trap hazardous quantities
nf fI.mmable fluids that could be
ignited by a surge or reverse-flow
condition.

(0 Induction system ducts th.t supply
air to 8 cabin pressurization system
must be suitably constructed of materi.l
that will not produce hazardous
quantitie, of toxic gases or isolated to
prevent hazardous quantities of toxic
gases from entering the cabin during 8

powerplant fire..
41. P.rt 23 is .mended hy adding.

new § 23.1107 to re.d.s follows:

§ 23.1107 Induction .y.l.... l1~""'.

On reciprocating-engine installations..
if an air filter is used to protect the
engine against foreign material particles
in the induction Bir supply-

(a) E.ch .ir filter must be cap.hle of
withst.nding the effects of temper.ture
extremes, rain. fuel, oil, and solvents to
which it is expected to be exposed in
service and maintenance; and

(b) Each .ir filter sh.1I h.ve. design
feature to prevent material separated
from the filter media from interfering
with proper fuel metering operation.

42. Section 23.1121 is amended hy
•dding introductory taxt to the section,

-

•

•

•

•

•

•

•

•

•

•
(g) For reciprocating single-engine

airplanes. each power or thrust control
must be designed so th.t if the control
separates at the engine fuel metering
device, the .irplane is cap.ble of
continued safe fligpt and landing.

§23.1145 (Amended)
46. Section 23.1145 is amended in

par.gr.ph (.) by adding the phrese "and
shut off" between tho words "must
control" and "each ignition".

47. Section 23.1147 is .mended by
redesignating the introductory text of
par.graph (.) .nd paragr.phs (a)(l) and
(.)(2) as p.r.gr.phs (.)(1) introductory
text, (.)(l)(i) and (.)(l)(ii) respectively;
by redesignating the introductory text to
the section as the introductory text of
paragr.ph (.); by redesign.ting
paragr.ph (b) .s.paragraph (a)(2); .nd by
.dding. new paragr.ph (b) to re.d .s
follows: .

123.1147 Mixture ContraiL

(b) For reciproc.ting single-engine
airplanes, each manual engine mixture
control must be designed so th.t, if the
control separates at the engine fuel
metering device, the airplane is capable
of continued safe flight and landing.

(c) Each e;m.ust system must be
separ.ted hy fireproof shields from
.dj.cent fI.mm.ble parts of the .irplane
that are outsida of the engine and
auxiliary power uni~ compartments.
• • * * *

(i) For the purpnse of compliance
with § 23.603, the f.ilure of .ny p.rt of
the exhaust system will be considered to
adversely .ffect s.fety.

§23.1123 (Amended)
43. Section 23.1123 is amended in the

section he.ding and par.graphs (al. (b),
and (c) by removing the word
"manifold" and inserting in its place the
word "syst!=,ffi."

44. Part 23 i••mended by .dding.
new § 23.1142 to re.d as follows:

§ 23.1142 Auxm.ry POW'" unit control•.
Means must be provided on the flight

deck for .the starting, stopping.
monitoring. and emergency shutdown of
each installed aUxiliary power unit.

45. Section 23.1143 IS amellded by
.dding. new paragr.ph (g) to read .s
follows:

§23.1143 &1g" controlL

by revising p.regraph (c), .nd by .dding
• new par.gr.ph [i) to re.d as fnllows:

123.1121 Gen.,'"
For powarplant apd auxiliary power

unit inst.lI.tions, the following .pply_
• • • • •

•••••

39. Section 23.1101 is amended by
revising the section heading. the
introductory text of the section, and
paregraph [.j to re.d as follows:

§ 23.1101 Induction .Ir prahe.tor de.lgn.
Each exhaust·heated, induction air

prehe.t.r must be designsd and
constructed l~

(.) Ensure ventilation of the preheater
when the induction air preheater is not
being used during engine oper.tion;

• • • •

"Reciprocating enginesn and in
paragr.phs (.)(3) introductory text and
(cl by removing the word "carburetors"
and inserting in its piece the words
"fuel metering device"; by revising
p...agraphs (.)(4), (.)(5), and (b)(l); and
by .dding new p.regr.pb (.)(6) to read
as foHDws:

§ 23.1093 Induction .yatem Icing
protection.

(a)· ...
(4) Each .irplane with sea level

enginels) using fuel metering devica
tending to prev.nt icing h.s • sheltered
alternate source of air with a preheat of
not less than 60 OF with the engines at
75 percent of maximum continuous
power;

(5) Each airpl.DJl with sea lev.l or
altitude engine(s) using fuel injection
systems having metering components on
which impact ice may accumulate bas a
prehaater cap.ble of providing. heat
risa of 7S OF when the engine is
operating at 75 percent of its maximum
continuous power; and

(6) Each 81rplane with sea level or
altitud. engine(s) using fuel injection
systems not having fuel metering
components projecting into the
airstream on which ice may fonn, and
introducing fuel into the .ir induction
system downstream of any components
or other obstruction on which ice
produced by fuel ev.poration m.y form,
bas a sheltered alternate source of air
with. preheat of not less than 60 OF
with the engines.t 75 percent of its
maximum continuous power.

(b) Turbine engines.
(1) Eachturbine engine .nd its air

inlet system must operet. throughOut
the flight power range of the engine ,
(including idling), without the
accumulation of ice on engine or inlet
system components that would
adversely affect engine op~ration or
cause a serious loss of power or thrust-

(i) Under the icing conditions .
specified in .ppendix C of p." 25 of
this ch.pter; .nd

(ii) In snow, both f.lling and blowiog.
within the limitations estahlished for
the airplane for such operation.
* • • • •
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(b) There must be means for repid and
complete dreinage of each pert of the .
COwling in the normel ground end flight

18975

(2) An oil pressure indicator for each
engme.

(3) An oil temperature indicator for
each engine.

(4) An oil quantity measuring device
for eech oil tank which meets the
requirements of § 23.1337(d).

(5) A fire warning means for those
airplanes required to comply with
§ 23.1203.

(b) For reciprocating engine-powered
airplanes. In eddition to the powerplant
instruments required by paragraph (eJ of
this section, the foHowing powerplant
instruments are required:

(1) An induction system eir
temperature indicator for each engine
equipped with e preheater and having
induction air temperature limitations

. thet can be exceeded with prebeat.
(2) A techometer indicator for esch

engine.
(3) A cylinder head temperature

indicator for-
(i) Each air-cooled engine with cowl

flaps;
(ii) Each airplene for which

compliance with § 23.1041 is shown et
e speed higher than Vy ; end

(iii) Eac.li commuter category airplane.
(4) A fuel pressure indicator for eech

pump fed engine. .
(5) A manifold pressure indicator for

esch altitude engine end for each engine
with e controlleble propeller.
. (6) For each turbOcharger instellation:

(i) If limitations ere established for
either carburetor (or menifold) eir inlet
temperature or exhaust gas or .'
turbocharger turbine inlet temperature,
indicators must be furnished for each .
temperature for which the limitation is
establisbed unless it is shown thet the
IimitetioD will not be exceeded in eU­
intended operations.

(iiJ If its oil system is separate from
the engine oil system, oil pressure and
oil temperature indicators must be
provided.

(7) A coolant temperature indicator
for each liquid-<:ooled engine.

(c) For turbine engine-powered
airplanes. In addition to the powerplant
instruments required by paragraph (a) of .
this section, the following powerplant
instruments are required:

(1) A gas temperature indicator for
each engine.

(2) A fuel flowmeter indicator for each
engine.

(3) A fuel low pressure warning
means for each engine.

(4) A fuel low level warning means for
any fuel tank that should not be
depleted of fuel in normel operations.

(5) A tachometer indicator (to indicate
the speed of the rotors with establisbed
limiting speeds) for eacb engine.

(6) An oil low pressure warning
means for each engine.

•

•

•

•

•

•

•

•

•

•

• • • • •
(c) A ~irection indicator

(nonstabilized magnetic compass).· . . .. .

54. Section 23.1303 is emended by
revising peragraph (cJ to reed es follows:

§23.1303 Fllght.nd ""vlgallon
lnatrumenta.

attitudes. Drain operation may be shown
by ·test, analysis. or both. to ensure that
under Donnal aerodynamic pressure
distribution expocted in service each
drain will operate as designed. No drain
may discherge whe", it will cause a fire
hazard.

§ 23.1195 FIre .xtlngulshlng .vat.ms.

55. Section 23.1305 is revised to read
as follows:

123.1305 Powerplant inetrumenta.
The following ere required

powerplant instruments:
(a) For all airplanes.
(1) A fuel quantity indicator for each

fuel tank, installed in eccordence with
§ 23.1337(b).

52. Section 23.1195 is emended by
redesignating paragraphs (aJ, (b), and (c)
.s paragraphs (a)(1), (a)(2), and (a)(3),
respectively; by designeting the
introductory text of the section as
paragrsph (a) introductory text; and by
adding e new paragrapb (h) to reed es
follows: .

(b) If en euxiliary power unit is .
installed in eny airplane certificated to
this pert, that euxiliary power unit
compartment must be served by e fire
extinguishing system meeting the
requiremants of paragreph (e)(2) of this
section. .

53. Section 23.1203 is smendad in
peragraph (e) by removing the words
"an engine compartment" and inserting
in their place the words "8 fire zone";
by removing the introductory text to the
section; end by revising paragreph (eJ to
read es follows:

§23.12Cl3 Flredetector.ye18m.
(a) There must be means thet ensure

the prompt detection of e fire in-
. (t) An engine compartment of-

(i) Multiengine turbine powered
airplanes; .

(il) Multiengine reciprocating englne
powered airplanes incorporating
turbochargers; .

(iii) Airplanes with engine(s) located
wbere they ere not readily visible from
the cockpit; end .

(iv) All commuter cetegory airplanes.
(2) The euxiliary power unit

compartment of any airplane
incorporating an auxiliary power unit.· . . .. .

•

•

•

•

•

•

•

•

•

•

•

•

•

48. Psrt 23 Is amended by edding e
new § 23.1181 under the undesignated
conter heading "Powerplant Fire
Protection" to read 8S foIJows:

§23.1181 Do.lgn.~ lire zo.,..; roglon.
Included.

Designeted fire :rones er&-
(e) For reciprocating engines­
(1) The power section;
(2) The sccessory section;
(3) Any complete powerplant

compartment in which there is no
isolation between the po~wer section and
the accessory section.

(b) For turbine engines-
(1) The compressor end eccessory

sections;
(2) The combustor, turbine end

tailpipe sections that contain lines or
components carrying flemmeble fluid.
or gases.

(c) Any auxiliary power unit
compartment; and . .

(d) Any fuel-burning heeter, and other
combustion equipment installation
described in § 23.859;

49. Section 23.1189 is emended in
paregreph (al by removing the words
"suhject to § 23.67(a) and § 23.67(b)(1)"
and by revising paragraph (e)(5J to reed
es follows:

§ 23.1189 Shllloll meana.
(8)· ••
(5) Not more than one qusrt of

flammable fluid mey escape into the
engine compartment after engine
shutoff. For those installations where
the flammable fluid that escapes efter
shutdown cannot be limited to one
qUar1, it must be demonstrated that this
gro?ter amount can be safely contained
or drained overboard.

50. Section 23.1191 is amended in
paragraph (eJ by removing the words
"intended for operation in flight,"; in
paragraph (b) by removing the word
"engine" and inserting in its place the
word "isolated"; by removing and
reserving peregraph (dJ; in paragreph
(0[1) by removing the term "2000 ±50
OF" and inssrting in its place the term
"2000 ± 50 OF"; and by edding e naw
paragreph (h)(6) to read as follows:

123.1191 Flrew.lIs.

(h) •••

(6) Titanium sheet, 0.016 inch thick.
51. Section 23.1193 is emended by

revising peragraph (b) to raed as follows:

123.1193 Cowling and n.c.U•..

,
..
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(c) The equipment necessary for an
airplane to operate at the maximum
operaling altitude and in the kinds of
operations and meteorological ­
conditions for which certification is
requested and is approved in
accordance with § 23.1559 must be
included in the type dasign.

57. Section 23.1322 is amended by
adding a new paragraph (e) to read as
follows:

(7) An indicating means to indicate
the functioning of the powerplant Ice
protection system for each engine.

(8) For each engine, an indicatirig
means for the fuel strainer or filter
required by § 23.997 to indicate the
occurrence of contamination of the
strainer or filter before it reaches the
capacity established in accordance with
§ 23.997(d).

(9) For each engine, a warning means
for the oil strainer or filter required by
§ 23.1019, if it has no bypass, to warn
the pilot of the occurrenca of
contamination of the strainer or filter
screen before it reaches the capacit-y
established in accordance with
§ 23.1019(a)(5).

(10) An indicating means to indicale
the functioning of any heater used 10
prevent ice clogging of fuel system
comfonents.

(d For turbojet/turbofan engine­
powered airplanes. In addition 10 the
powerplant instruments required by
paragraphs (a) and (c) of this section, the
following powerplant instruments are
required: -

(1) For each engine, an indicator to
indicate thrust or to indicate a
parameter than can he related to thrust,
including 8 free air temperature
indicator Ifneeded for this purpose.

(2) For each engine, a position
indicating means to-indicate to the flight
crew when the thrust reverser. if
installed, is in the reverse thrust
position. -

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

(1) A tor~ue indicator for each engine.
(2) A posItion indicating means to

in<licate to the fligl)t crew when the
propeller blade angle is below the flight
low pitch position, for each propeller,
unless it can be shown that such
occurrence is highly improbahle.

56. Section 23.1307 is amended in
paragraph (a) by removing the words
"an approved" and Inserting in their
place the word "a"; and by adding a
new paragraph (c) to read as follows:

523.1307 MI.cenaneoua equlpmenL

523.1322 Warning, caution, and a<lvllcry
IIghta.

•

••

•

•

•

•

•

•

(c) Generating System. There must be
at least one generator/alternator If the
electrical system supplies power to load
circuits essential f~r safe operation. In
addition-

(1) Each genaretor/altemator must be
able to deliver its continuous rated
power, or such power as is limited by
its regulation system.

(2) Generator/alternator voltage
control equipment must be able to
dependably regulate the generator!
alternator output within rated limits.

(3) Means must be providad to
disconnect each generator/alternator
from tha battery and other generators!
alternators when enough reverse current
exists that might damage the generatorl
allemator, or will adversely affect the
airplane electrical system.

(4) There must be a meBDS to give
immediata warning to the flight crew d
a failure of any generator/alternator.

(5) Each generator/alternator must
have an overvoltage control designed
and installed to prevent damage 10 the
electrical system, or to equipment
supplied by the alectrical system that
could rasult if that generator/alternator
were to develop an overvoltaga
condition.

•

(e) For fuses identified as replaceable
in flight-

(g) It must be shown hy anolysis, tests,
or both, that the airplane can be
op~rated safely in VFR conditions, for a
period of not less than five minutes,
with the normal electrical power
(electrical power sources excluding the
hattery and any other standby electrical
sources) inoperative, with critical type
fuel [from the standpoint of flameout
and restart capability), and with tha
airplane initially at the maximum
certificated altilude. Parts of the
electrical system may remain on if-

(1) A singla melfunction, including a
wire bundle or junction box fire, cannot
ra.ult in los. of the part turned off and
the part turned on; and

(2) Tha parts lumed on ara electrically
and mechanically isolated from the
parts turned off.

62. Section 23.1357 is amended by
revising paragraphs (a)(l) and (aJ to read
as follows:

123.1357 Circuit prolectl.a deVlceL
(a)· ...
(1) Main circuits of starter motors

used during starting only; and· .. .. . .

61. Section 23.1351 is amended by
revising paregraph (c) and by adding a
new paragreph (g) 10 read as follows:

523.1351 Ganaral.

•

•

•

••

••

•

•

•
(a' Effectiva under all probabla

cockpit lighting conditions.
58. Section 23.1329 is amended by

redesignating paragraphs (b), (c). (d), (8),
(fl, and (g) as (c). (d), (e', (fl, (g), and (h),
respectively; and adding a new
paragraph (b) to read as follows:

523.1329 Automatic pilot Iy.tam.

523.1337 (Amended]
60. Section 23.1337 is amended in

paragraphs (a)(l) and (a)(3) by insarting
the words "and auxiliary power unit"
after the word "powerplant" and in
paragraph (b](5) by removing the words
"a small" and inserting the word "an",

59. Section 23.1331 is revised to read
as follows:

523.1331 Inltrumen18 uolng a po_
aource.

For: each instrument that uses a power
source, the following apply:

(a' Each instrument must have an
integral visual power annunciator or
separate power indicatQr.to indicate
when power is not adequate to sustain
proper instrument performance. U a.
separate indicator is used, it must be
located so that tlie pilot using the
instruments can monitor the indicator
with minimu~head and eye movement.
The power must bit sensed at or near the
point where it enters the instrument.
For electric and vacuum/pressure- .
instruments, the power is considered to
be adequate when the voltaga or the
vacuum/pressure, respectively, is
within apl'rovad limits.

(b) Tha IDstanation and power supply
systems must be designed so thal-

(1) The failure of one instrument will
not interfere with tha proper supply of
energy to the remaining bstrument; and
- (2) The failure of the energy supply
from one source will not interfere with
the proper supply of energy from any
other source.

(c) There must be at least two
independent sources of power (not
driven by the same engine on
multiengine airplanes), and a manual or
an automatic meaDS to select each
power source.

(b) U tha provisions of paragraph
(a)(l) of this section are appliad, the
quick release (emergency) control must
be located on tha control wheel (both
control wheels if the alrplana can be
operated from either pilot seat) on the
side opposita the throttles, or on the
stick control, such that it can be
operated without moving the hand from
its normal position on the control... . . . .

•••••



64. Section 23.1365 is amended hy
edding a new paragraph (c) to read as
follows:

123.1365 Electrlc cab.....d equIpment

(c) Main power cables (includirig
generator cables) in the fuselage must be
designed to allow a reasonable degree of
deformation and stretching without
failure and must-

(1) Be separoted from flammable fluid
lines; or

(2) Be sluouded by means of
electrically insulated flexihle conduit,
or equivalent, which is in addition to
the normal cable insulation.

65. Section 23.1385 is amended in
parogreph (c) by removing the phrase ",
and must be epproved"; by removing
paregraph (d); Il1ld by redesignating
parograph (e) as paragraph (d); and by
revising paragraph (b) to read as follows:

123.1385 Pooklon light oyotem
I"o"'"atlon. .
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(b) Except as provided by paragraph
(el of this section, in addition to the
analysis and physical evaluation
prescribed in paragraph (a) of this
section, the effectiveness of the Ice
protection system and its components
must be shown by flight tests of lbe
airplane or its components in measured
DatUraI atmospheric icing conditions
and by one or more of the following
tests, as found n&C8ssary to detennine
the adequacy of the ice protection
system-

(1) Leboratory dry air or simulated
icing tests, or a combination of both, of
the components or models of the
components.

(2) Flight dry air tests of the ice
protection system as 8 whole, or its
individual components.

(3) Flight test of the airplane or its
components in measured simulated
icing conditions.

(c) If certification with ica protection
has been eccomplished on prior type
certificated airplanes whose designs
include components that are
thermodynamically and
aerodynamically equivalent to those
used on 8 new airplane design,
certification of these equivalent
components may be accomplished by
reference to previously accomplished
tests, required in § 23.1419 (a) and (b),
proVided that the applicant accounts for
any differences In installation of these
components. .

(d) A means must be identified or
provided for determining the formation
ofice on the critical parts oflPe
airplane. Adequate lighting must be
provided for the use of this means
during night operation. Also, when
monitoring of the external surfaces of
the airplane by the flight crew is .
required for operation of the ice
protection equipment, ex1emallighting
must be provided that is adequate to
enable the monitoring to be done at
night. Any illumination that is used
must be of a type that will not cause
glare or reflection that would handicap
Cfewmembers in the performance of
their duties. The Airplane Flight
Manual or other approved manual
material must describe the means of
determining ice formation and must
contain information for the safe
operation of the airplane in icing
conditions.

72. Section 23.1431 is revised to read
es follows:

123.1431 Electronic equipment

(a) In showing compliance with
§ 23.1309(b) (1) and (2) with respect to
radio and electronic equipment and
their installations, critical

(b) Left ond right position lights. Left
and right position lights must consist of
a red and a green ligbt spaced laterally
85 far apart 85 practicable and installed
on the airplane such that, with the
airplane in the normal flying position.
the red light is on the left side and the
green light is on the right side.
a • • • •

123.1387 [AlMndadl
66. Section 23.1387 ia amended in

paragraph (a) by removing the words
.. forward and rear".

1 23.1389 [Amonded]
67. Section 23.1389 is amended in

paragraph (b) by removing the words
"Forward and rear" from the heading,
hy revising the word "position" in the
heading to read "Position", and by
removing the words "forward and rear"
from the first sentence; in paragraph
(b)(3) by removing the word "forward"
In the last aentence and insarting in its
place the words "left and right",

123.1391 [AlMndoclJ
68. Section 23.1391 is amended In the

section heading by removing the words
"forward and rear" and in the table by
removing the words "(forward red and
green)" and Inserting in their place
"(red and green)",

123.1393 IAlMndad]
69. Section 23.1393 is amended in the

section heading by removing the words
"forward and rear".

123.1385 [Amandod]
70, Section 23.1395 is amended in the

section heading by removing the words
"forward and rear".

71. Section 23.1419 is revised to read
as follows:

§ 23.141e leo protection.
If certification with ice protection

provisions is desired, compliance with
the requirements of this section and
other applicable sections of this part
must be shown:

(a) An analysis must be performed to
establish, on the besis of the airplane's
operationel needs, the adequacy of the
ice protection system for the various
components of the airplane. In addition,
tests of the ice protection system must
be cooducted to demonstrate that the
airplane is capehle of operating safely in
continuous maximum and intermittent
maximum icing conditions, as described
in appendix C of part 25 of this chapter,
As used in this section, "Capable of
operating safely," means that airplane
performance. controllability,
maneuverability, and stability must not
be less then that required in part 23,
subpart B.•

••

•
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•

•

•
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•

(1) There must be one spare of each
rating or 50 percent spare fuses of each
rating. whichever is wealer; and

(2) The spare fuse[s) must be reedily
eccessible to any required pilot.

63. Section 23.1361 is amended by
revisiog paragraphs (a) and (b) to reed
es follows:

123.1361 Muter awftch arrangement.
(e) There must be a mester switch

arrangement to allow ready
disconnection of 8ach electric power
source from power distribution systems,
except as provided in paregraph (b) of
this section. The point of disconnoction
must be adjacent to the sources
controlled by the switch arrengGment. If
separate switches are incorporated into
the master switch arrangemer.t. a means
must be provided for the switch
arrangement to be opereted by one bend
with a single movement.

(b) Loed circuits mey be connected so
thet they remain eilergized when the
master switch is open, if the circuits are
isoleted, or physically shielded, to
prevent their igniting flammeble fluids
or vepors thet might be liberated by the
leakage or rupture of any flammable
fluid system; and

(1) The circuits are required for
continued operation of the engine; or

(2) The circuits are protected by
circuit protective devices with 8 rating
of five amperes or less adjecent to the
electric power source. ' .

(3) In addition, two or more circuits
installed in accordance with the
requirements of paragraph (b)(2) of this
section must not be used to supply a
loed of more than five amperes.
• 111 111 • 111
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environmental conditions must be
considered.

(b) Radio and electronic equipment,
controls, and wiring must be installed
so that operation of any unit or system
of units will not adversely affect the
simultaneous operation of any other
radio or electronic unit. or system of
units, required by this chapter.

73. Section 23.1435 is amended by
r~vising paragraph {el to re!!:d as follows:

§ 23.1435 Hydraulic systems.

(d) Each required flight crewmember
· must be provided with-

(1) Demand oxygen equipment if the
airplane is to be certificated for
operation above 25.000 feet.

(2) Pressure demand oxygen
equipment if the airplane is to be
certificated for operation above 40,000
feet.

(el There· must be e means, readily
available to the crew in flight, to turn on
and to shut off the oxygen supply at the
high pressure source. This shutoff
requirement does not apply to chemical
oxygen generators. "

75. Section 23.1443 is revised to read
as follows:

t23.1443 Minimum mas. flow of
supplemental oxygen.

(a) If continuous flow oxygen
equipment is installed, an applicant

•••••

oxygen required for each flight
crewmember may not be less than the
flow required to maintain, during
inspiration, a mean tracheal oxygen
partial pressure of 122 mm. Hg up to
and including a cabin pressure altitude
of 35,000 feet, and 95 percent oxygen
between cabin pressur13 altitudes of
35,000 and 40.000 feet. when breathing
20 liters per minute BTPS. In addition,
there must be means to allow the crew
to use undiluted oxygen at their
discretion.

(c) If first-aid oxygen equipment is
installed. the minimum mass flow of
oxygen tp each user may not be less
than 4 liters per minute, STPD.
However, there may be a means to
decrease this flow to not less than 2
liters per minute, STPD, at any cabin
altitude. The quantity of oxygen
required is based upon an average flow
rate of 3 liters per minute per person for
whom first-aid oxygen is required.

(d) As used in this section:
(1) BTPS means Body Temperature,

and Pressure, Saturated (which is. 37°C.
end the ambient pressure to which the
body is exposed. minus 47 mm. Hg,
which is the tracheal pressure displaced
by water vapor pressure when the
breathed air becomes saturated with
water vapor at 37°C).

(2) STPD means Standard,
Temperature, and PressureJ Dry (which
is. 0 °C at 760 mm. Hg with no water
vapor).

76. Part 23 is amended by adding a
new § 23.1445 to read as follows:

§ 23.1445 OllWgen dlltrlbutlon Iy.tom.
(a) Except for flexible lines from

oxygen outlets to the dispensing uoits,
or where shown to be otherwise suitable
to the installation. nonmetallic tubing
must not be used for any oxygen line
that is normally pressurized during
flight.

(h) Nonmetallic oxygen.dislribution
lines mu'st not be routed where they
may be subjected to elevated
temperatures, electrical arcing. and
released flammable fluids that might
result from any probable failure.

77. Section 23.1447 is amended by
revising paragraph (e) to read as follows:

523.1441 Equipment ltandards for oxygen
dl.penslng units.

(e) If certification for operation above
30.000 feet is requested. the dispensing
units must meet the following
requirements:

(1) The dispensing units for
passengers must be automatically
presented to each occupant before the
cabin pressure altitude exceeds 15,000
feel.

c"a,.. "~SS<JAf "ll1IUot
fHOU:>AN05 Of f.EEr

(h) If demand equipment is installed
for uS<! by flight clewmembers, the
minimum mass flow of supplemental

must show compliance with the
requirements of either peragraphs (a)(l)
and (a)(2) or paragraph (a)(3) of this
section:

(1) For each passenger, the minimum
mass flow of supplemental oxygen
required at various cabin pressure
altitudes may not be less than the flow
required to maintain, during inspiration
and while using the oxygen equipment
(including mesks) provided, the
following mean tracheal oxygen partial
pressures;

(i) At cabin pressure altitudes abO\,'B
10,000 feet up to and including 18,500
feet, a mean tracheal oxygen partial
pressure of 100 mm. Hg when breathing.
15 liters per minute, Body Temperature,
Pressure. Saturated (BTPS) and with a
tidal volume of 700 cc. with a constant
time interval between respirations.

(H) At cabin pressure.altitudes above
18.500 feet up to and including 40.000
feet, a mean tracheal oxygen"partial
pressure of 83.8 mm. Hg when breathing
30 liters per minute. BTPS, and with a
tidal volume of 1,100 ce. with a constant
tima interval between respirations.

(2) For each flight crewmemher. the
minimum mass flow may not be less
than the flow required to maintain,
during inspiration. a mean tracheal
oxygen pertial pressure of 149 mm. Hg
when breathing 15 liters per minute.
BTPS, and with a maximum tidal
volume of 700 ce. with a constant time
interval between respirations.

(3) The minimum mass flow of
supplemental oxygen supplied for each
user must be at a rate not less than that
shown in the following figure for each
altitude up to and including the
maximum operating altitude of the
airplane.

•

••

•

•

•

•

•

•

•

(e) Accumulators. A hydraulic
accumulator or pressurized reservoir

· must not be installed on the engine side
of any firewall unless- .' .

{ll It is an integral part of an engine
or propeller. or .

(2) It is a nonpressurized reservoir
and the total capacity of all such
nonpressurized:reservoits is one quart
or less.

74. Section 23.1441 is amended by
revising paragraphs (a) and (d): and by
adding a new paragraph (elto read as
follows:

§23.1441 Oxygen &qulpmant and supply.
(a) If certification with supplemental

oxygen equipment is requested, or the
airplane is approved for operations at or

· above altitudes,where oxygen is -.
required to be used by the operating
rule-i"oxygen equipment must be
provided that meets the requirements of
this section and §§ 23.1443 through
23.1449. Portable oxygen equipment
mey be used to m~t the requirements
of this part if the portable equipment is
shown to comply with the applicahle
requirements, is identified in the
airplane type design. and !ts stowage
provisions are found to be in
compliance wi~h the requirements of
§ 23.561.



Federal Register I VoL 58, No. 67 I Friday, April 9, 1993 I Rules and Regulations

(2) The dispensing units for flight
crewmembers must be automatically
presented to eech flight crewmemher
before the cabin pressure altitude
exceeds 15,000 feet, or the units must he
of the qUick-donning type, connected to
an oxygen supply terminal that is
immediately available to flight
crewmembers at their station.
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malfunction (or probable combination
thereof) of the APR, including
associated systems, may cause the
feHure of any powerplant function
necessary for safety.

(b) The APR must he designed to­
(1) Provide a means to verify to the

fligbt crew bafore takeoff that the APR
is in an operating condition to perform
its intended function:

(2) AutomBtically Bdvance power on
the operating engines following an
engine feilure during takeoff to echieve
the maximum attainable takeoff power
without exceeding engine operating
limits;

(3) Pravent deactivBtion of the APR by
manual adjustment of the power levers
following an engine feilure;

(4) Provide a meanB for ,the flight crew
to deactivate the automatic function.
This means must he dasignad to prevent
inadvertent deactivation; and

(5) Allow normal manual decrease or
increase in power up to the maximum
takeoff power approved for the airplane
u.nder the existing conditions through
the use of power levers, as stated in
§ 23.1141(c), except as provided under
paragraph (c) ofH23.5 of this appendix..

(c) For airplanes equipped with '
limiters that automatically prevent
engine operating limits from being
exceeded. other means may be used to
increase the maximum level of power
contrallad by the power levers in the .
event of an APR failure. The means
must he located on or forward of the
power levers, must be easily identified
and operated under BIl operating
conditions by a single action of any
pilot with the hand that is normally
used to actuate tha power levers, and
must meet the requirements of § 23.777
(B), (b), and (c).

H23.6, Powerplant instruments.
.. In eddition to the requirements of
§23.1305:

. (a) A means must he provided to
indicate when tha APR is in the armed
or ready condition.

(b) I(the inherent flight characteristics
of the airplane do not provide warning
thet an engine has failad, a werning
system independent of the APR must he
provided to give the pilot a clear
warning of any engine fBilure during
takeoff.

(c) Following an engine failure at VI

or above, there must be means for the
crew to reedily and quickly verify that
the APR hes operated satisfactorily.

Issued In Wsshington, DC on March 29,
1993.
Joaepb M, Dal Bah.,
Acting Administrotor.
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H23.3, Reliability and performance
requirements.

(a) It must he sbown thBt, during the
• critical time interval, an APR feilure

that increases or does not affect power
·on either engine will not create 8 hazard
to the airplane, or it mUBt he'shown that
such failures &nl improbable.

. (b) It must be shown that, during the
critical time interval, there are no failure
modes of the APR system that would
result in e feilure that will decreese the
power on either engine or it must be
shown that such failures are extremely
improbable.

(c) It must he shown that, during the
critical time interval, there will be no
failure of the APR system in
combination with an engine failure or it
must he shown that such fBilures are
extremely improbable.

(d) All applicable performance
requirements must be met with an
engine failure occurring at the most
critical point during takeoff with the
APR system functioning normeny.

H23.4, Power setting.
The selected takeoff power set on

each engine at the beginning of the
takeoff roll may not he less than-

(a) The power necessary to attain, at
V" 90 percent of the maximum takeoff
power Bpproved for the airplane for the
existing conditions; .

(b) That required to permit normel
operation of all safety-related systems
and equipment that are dependent upon
engine power or power lever position;
and

(c) ThBt sbown to he free of hazardous
engine response characteristics when
power is advanced from the Belected
takeoff power level to the maximum
approved takeoff power, ,

H23.5, Powerplant controls-general.
(B) In addition to the requirements of

§23.1141, no Bingle feilure or

•••••
78. Part 23 Is amendad by adding a

naw appendix H to read as fonows:

Appendl. H to Part 2~n"'lIation of
An Automatic Power Reserve (APR)
Syatem

H23.1, General.
(e) This eppendix specifies

requirements for installation of an APR
engine power control system that
automatically advances power or thrust
on the operating engine(s) in the event
any engine fail, during takeoff.

(b) With the APR system and
associatad systems functioning
normany, an applicable requiremants
(except as provided in this appendix)
must he met without requiring any
action by the crew to increase power or
thrust.

H23.2, Definitions.

la) Automatic power reserve system
means the entire automatic system used
only during takaoff, including an
davices both mechanical and electrical
that sense engine failure, transmit
signals. actuate fuel controls or power
levers on operating engines, including
power soureas, to achieve the scheduled
powar increase and furnish cockpit
iDformati~n on system operation.

(b) Selected takeoff power,
notWithstanding the dafinition of
"Takeoff Power" in part 1 of the Faderal

.- Aviation Regulations. means the power
obtained from each initial power setting
approved for takeoff.

(c) Critical Time Interval, as
lllustratad in figure HI, means thet
period starting at VI minus one second
and ending at tha intersection of the
engine and APR failure flight peth line
with the minimum performance all
engine flight peth line. The engine and
APR failure flight path line Intersects
the one-engine-inoperative flight path
line at 400 feet above the takeoff surface.
The engine and APR failure flight path
is hesed on the airplane'B performance
and must have a positive gradient of at
least 0.5 percent at 400 feet ahove the
iakeoff surface,
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