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Title 34—Asronaytics and Space

CHAPTER |—FEDERAL AVIATION ADMIN-
ISTRATION, DEPARTMENT OF TRANS-
PORTATION

[Docket No. 14635; Amendment Nos. 23-20;

25-41; 27-1%; 29-14; 91-141; and 121-138]

AIRWORTHINESS REVIEW PROGRAM

Amendment No. 5: Equipment and
Systems Amendments

AGENCY: Federal Aviation Administra-
tion (FAA), DOT.

ACTION: Pinal rule.

BUMMARY: The purpose of these
amendments is to update and improve
the alrworthiness standards applicable to
afreraft equipment and systems and to
make related changes in the operating
rules. These amendments are part of the
Airworthiness Review Program,

11391'!?"}’:1‘.8: Effective data BSeptember 1,

FOR FURTHER INFORMATION CON-
TACT:

Adolfo O, Astorga, Airworthiness Re-
view Branch (AFS-9510), Flight Btand-
ards Service. Federal Aviation Admin.
istration, 800 Independence Avenue
8W., Washington, D.C. 205981, tele-
phone 202-755-8714.

SUPPLEMENTARY INFORMATION:
These amendments are the Afth in &
series of amendments to be issued as
part of the Alrworthiness Review Pro-
gram. The following series of amend-
ments have previously been issued as
part of this Airworthiness Review Pro-
gram:

Title FR citation
Form number and (40 FR 2576;
clarifying revisions January 14, 1975)
Rotorcratt antt- {41 FR 5200;
collision jighta February 5, 1976)
standards
Miscellansous (41 FR 55454;
amsndments December 20, 1978)
Powerplant (42 FR 15034;
amendments March 17, 10T7)

These amendments are based on two
Notices of Froposed Rule Making——
Notice 75-10 published in the FrEDERAL
RECGISTER on March 7, 1875 (4¢ FR
10802); and Notice 75-23 published in
the Feperal Recister on May 27, 1975
(40 FR 23048). The amendments based
on Notice 75-10 were deferred in the
series of amendments titled “Miscellane-
ous Amendments” so that they could bhe
considered in conjunction with the final
disposition of certaln proposels in Notice
75-23. The discussions of the comments
received for the deferred proposals are
included under the heading of the related
Notice 75-23 proposals.

Interested persons have been afforded
an opportunity tc participate in the
making of these amendments and due
consideration has been given to all mat-
ter presented. A number of substantive
changes and changes of an editorial and
clarifying nature have been made to the
proposed rules based upon relevant coms-
ments received and upon further review
within the FAA, Except for minor edi-
torial and clarifying changes and the
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substantive changes discussed below,
these amendments and the reasons for
their adoption are the same as those con~
-tained in Notices 75-10 and 75-23,
Two of the proposals of the original
Notice concerning rotorcraft santicol-
Msion lights (3§ 27.1401 and 29.1401)
have been jmplemented by separate
rute-making action, Amendments 37-10
and 29-11, effective February 5. 1976,
that were published in the Froerar Rec-
r7ER on Februsry 5, 1976 (41 ¥R 5200).
In addition, several proposals which were
contained in Notice 75-23 are not being
dealt with here but will be considered
in conjunction with the proposals con-
tainad in Atrworthiness Review Program,
Notice No. T: Alrframe Proposals (No-
tice 75-26; 40 FR 24802; June 10, 1975},

DiscussioN or COMMENTS

The following discussion is keyed to
the like-numbered proposals contained
in Notice 75-28,

Proposal 5-I. One commentator ob-
jected to the marking (or ) re-
guirement in proposed § 23.1301(a) (2),
which would require that the marking
or tag include identification, function,
and operating imitations, on the ground
that it would necessitate a multitude of
tags on small items of equipment which
could Interfere with opération of the alr-
craff or otherwise constitute a hazard.

Another commentator contended thad-

the service record does not justify & need
for the requirement. Ancther commenta«
tor recommended that this requirement
be expanded to require that the marking
or tag include information o show that
the equiptnent had been produced under
an approved FAA quality control system,
or that it had been approved hy the FAA
for installation on a particular {ype of
alrcraft. After further review, the FAA
agrees with the first commentator and
believes that the proposed marking or
tagging requirement should be with-
drawn. Accordingly, the requirement in
proposed § 23.1301<a) (2} is withdrawn.
However, current § 28.1301(a)(2> is
amended by deleting the words “if ap-
bropriate” for consistency with §§25.-
1301, 27.1301, and 29.1301.

One commentator objected to the re-
guirement in proposed § 23.1301(b) on
the ground that it would be exiremely
difficult, or impossible, in the design of
an item of equipment, or of its Installa-
tion, to provide absolute assurance that
it 15 incapable of interfering with the
operation of interfacing eguipment un-
der all possible fallure conditlons.
Another commentator stated that the
wording of the proposal could be inter-
preted to mean that fully redundant
equipment systems must be ingtalled.
The FAA agrees that proposed §23.1301
(b would be unnecessarily restrictive,
and it 15 withdrawn. In view of the with-
drawal of proposed § 23.1301(b), the
paragraphs in § 23,1301, as adopted, have
been redesignated.

The proposed revision of the lead-in
of current § 23.1301¢a) was intended to
expand the applicablliity of that para-
graph to cover all optional equipment,
consistent with corresponding language
in current 4§§25.1301, 27.1301, and

?/H/'77

29.1301. One commentator objected be-
cause it would require markings on ad-
ditlonal items of optional equipment,

“The FAA believes that the marking of all

equipment items contributes significant.
iy to safety by helping to prevent their
improper installation and operation,
and the lead-in of § 23.1301(a) is revised
as proposed.

Proposals 5-21, 5-39, and 5-53 to re-
vise §§ 25.1301(b), 27.1301, and 20.1301,
respectively, are withdrawn for the rea-
sons stated hereln with respect o pro-
posed § 23,1301,

Proposal 5-2. The deletion of current
§ 23.1309(a) was proposed because it
would have heen ¥iperfluous if proposed
$ 23.1301(b) (see Proposal 5-1) had been
sdopted. Proposed § 23.1301(b) is with-
drawn, Consegquently, the proposed dele-
tion of current §23.1309(a) iz also
withdrawn,

Proposal 5-3. Beveral commentators
questioned  proposed §§ 23.1321(n),

'25.1321(a), 27.1321(a) and 20.1321{a)

{Proposals 5-3, 5-23, 5-42, and 5-56, re-
spectively), concerning the visibility of
instruments with a visua! indicator for
use in fiight by any pilot. It was stated
that the proposed standard did not ade-
quately provide for Instruments that
were monitored infreaquently during
fiight as contrasied with Instruments
more ¢ritical to fiight safety. With re-
spect to rotoreraft, one commentator also
objected on the ground that the space
avallable for mounting instruments was
extremely limited. The FAA agrees that
priority of instruments and instrument
location needs to be more deflnitive.

Therefore, proposed §§ 23.1321 (a0,
25.1321(a), 27.1321(a) and 29.1321(n)
are withdrawn.,

Several commentators objected to the
phrase “under all cockpit lighting con-
ditions” In proposed §823.1321(e),
25.1321¢e), 27.1321¢d), and 28.1321(g),
contending that it includes everything
from lightning to total darkness result-
ing from complete electrical failure at
night. In lght of these comments and
after further FAA review, proposed
$§ 23.1321(e), 25.1321(e), 27.1321(Q),
and 29.1321(g) are revised to require
consideration of &ll probable cockplt
lghting conditions with respect to the
visibility of malfunction indicators.

For another comment related to pro-
posed § 23.1321(e)}, see Proposal 5-23.

Proposal §5-4. One commentator ob-
jected to proposed §23.1323 on the
ground that the resuliing economic bur-
den to aircraft owners Is unwarranted.
Another commentator objected to pro-
posed §27.1323(a) contending that it
was unnecessary to calibrate the airspeed
indicating instrument. The FAA dis-
pgrees with these comments, A require-
ment for the calibration of the airspeed
indlcating instrument is necessary to
ensure that excessive error is not intro-
duced into the system by the installa-
tion of a replacement Instrument after
the aircraft goes into service. In addi-
tion, the FAA belleves that although the
proposed calibration standards differ
from the current standards, they impose
1little, if any, additional burden in show-
ing compllance,
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- Ancther eommentator (who cancurred
with the intent of the proposal to revise
§ 25.1323) questioned whether the allow-
able error, in proposed §23.1323(b),
should be expressed in terms of cali-
brated alrspeed rather than indieated
airspeed and whether the alrspeed ranges
specified m proposed §§ 23.1323(b) (1)
and (b)(2) were unnecessarily severe
sccuracy requirements. The FAA agrees
that the error allowed by proposed
§ 23.1323 (b) should be expressed I terms
of callbrated airspeed to be ip accord
with normal practices. However, the FAA
believes that the airspeed in pro-
posed §E23.1323 (b) (1) and (b) (2) are
needed 10 encompass i.¢ airspeed limita-
Hions in proposed § 23.1645. The FAA also
believes that, as & practical matter, the
accuracy requirements in propoesed
§ 23.1323 are not significantly more re-
strictive than the current requirements.
Accordingly, $23.1323 5 revised as
proposed, except that the term *“ -
eated airspeed” in paragraph O Is
changed to “calibrated eirspeed.”
Proposal 5-5. One eommentator ob-
Jected to the proposal to sdd & new
§ 23.1325(), which would be identicsl to
the standerd required by § 25.1325e),
on the ground thet genernl aviation air-
planes should pot be required to con-
form to fransport category airplane
standards. A key function of the altim-
eter system 1s to enmable the pllot to
malntain his assigned or reguired alti-
tude during fight for the purpose of
meintaining vertical separation from
other aircraft. There Is therefore a need
for altimeter system accuracy for all
alreraft.

Another commentator stated that the
propotal would place mccuracy require-
ments on static pressure systems that
are more stringent than the require-
ments proposed for alrspeed indicating
systems in Proposal 5-4. The commen-
tator stated that, under Proposal 54, a
B-knot error at 100 knots would be ac-
ceptable and this corresponds to an aiti-
tude error of more than 30 feet which
would not be acceptable under proposed
$23.1325(d). The commentator sug-
gested that the proposed altitude error
tolerance of =+ 30 feet (per 100 knots
speed) be mcreased to += 50 feet. The
PAA disagrees with the commentator's
suggestion. The proposed standard is
Kentical to the standard required for
transport category sairplanes, which has
been administered withoui difficuity in
the past.

Proposal 5-6. One commentator ob-
Sected to the proposal to amend § 23.1327
on the ground that #t would sallow an
Indefinite amount of interference, which
would confuse the pllot. The FAA be-
Heves that the placard that would be
required by proposed § 23.1327(c) would
serve to alert the pilot to the fact that
certain electrical loads, when switched
on, cause excessive deviations of the
magnetic nonstabilized direction ndi-
cator. The commentator further stated
that if an additional magnetic direction
indicator (having a deviation Jess than

I1¢ degrees) f& Installed, there would no

Jonger be & need for the magnetic non-
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stabilized dirsction indicator. The FAA
agrees that an additjonal maguetic non-
stabilized direction iIndicator is not a
practical aliernative, and proposed
§ 23.1327 is revised to delete that alter-
pative, However, the FAA belleves that
the proposed exception 15 appropriate
for those instances in which a magunetic
stabiiized direction indicator or gyro-
scopic direction indicator is installed
slong with » magnetic nonstabllized di-
rection indicstior. The commentator also
contended that the gyroscopic direction
indicator alternative ls not & practical
soluticn because it must be reset fre-
quently, thus inereasing the pllot’s
workload The FAA doet not believe that
the need {0 periodically reset the gyro-
scopic direction Indicator mdds signifi-
cantly to the pllot’'s workicad. Finally,
thiz commentator stated thai proposed
£ 23.1327(c) would allow Interference
that 1= contrary to current §§ 23.1327(a)
and 23.1301(x) (4). With respect to cur-
reni §23.1327(a), the FAA believes the
comment i walid, and that paregraph
iz revised for chrification. In view of
this change, the requirements in eurrent
§23.1327(n) mand proposed §23.1327(b)
are eombined into § 23.1327ia), and
proposed §23.1327(c) is redesignated
§ 23.1327(b). With respect io cwrent
§ 23.1301(a) (4), the FAA does not be-
lieve the comment is valid, since the
system consisting of a magnetic non-
stabllized direction indicator and either
& magnetic sfabllized type or a gyro-
scoplc type would meet that requirement.

Another commentator suggested that
short term devistions (up to 30 secands),
caused by switching transients should be
mllowed without placarding the Instal-
lation. 'The FAA does not agree. In gen-
eral, the duration o! switching tran-
slents Is so short that thelr effect on the
magnetic nonstabllized directlon indi-
eator i negligible. However, if switching
does result in deviations exceeding 10
degrees for substantinl intervals, the
FAA belleves the pllot must be so In-

- farmed (by placarding) %o avoid belng

misled or confused.

Proposal 5-7. Tae proposal to amend
§ 23.1328 Is similar to proposals o amend
$§ 25.1329 and 20.1320 and to the pro-
poaal $0 add s new § 27.1311 (Proposals
5-24, 5-58, and 35-41, respectively),
Other related proposals affecting
§5 25.1329, 27.1328, and 20.1329 were set
forth In Afrworthines Review Notice No.

-3 (Notice 75-10) as Proposals 2-84, 3-129,

and 2-184, respectively, and thelr dis-
position was deferred for consideration
with Proposals 5-24, 56-41, and 5-58 re-
spectively. The FAA Is still reviewing all
of these proposals, which concern auto-
matic pllot systems. To avold delaying
the adoption of the amendments con-
tained in Alrworthiness Review Program
Amendment No. 5§, the disposition of
these proposals has been deferred until
final rule-making actlon is taken with
Tespect 0 the proposals contained in
Alrworthiness Review FProgram, Notice
No. 7; Alrframe Proposals (Notice 75-26;
40 FR 24802; June 10, 1975},

Proposals 5-8 and 2-37. For comments
related to the proposal to revise § 23.1335,

and for an explanation af the revisions
to proposed § 23.1335, see Propasal 5-27.

Disposition of Proposal 2-37 to delete
§ 23.1335 (Notice 75-10) was deferred so0
that it could be considered in econhec-
tion with Proposal 5-8. Proposal 2-37 Is
belng withdrawn in view of the adoption,
with revisions, of Proposal 5-8.

Proposal 5-9. One commentator sug-
gested that the phrase “not used solely
for stariing engines” in proposed § 23.-
12351(f) couwld be misinterpreted. The
explanation in the notice stated that the
proposal was Intended to prevent damage
to the alrcraft’s electrical system if re-
verse polarity or reverse phase sequence
of the external power source occurred.
Therefore, as suggested by the com-
mentator, proposed 3§ 23.1351(f), 25.1351
(¢), 27.1351(e), and 28.1351(d) (desig-
nated as § 20.1351(c)) are elarified to
require protection if “external power can
be electrically connecied to sguipment
other than that used for engine starting.”

One commentator objected to proposed
#3 27.1351(e) wnd 28.1351(d) on the
ground that they do poet provide & rea-
sonsble limit on the exient 40 which one
has to go to enpure that & reverse polarity
oconnection eanpnot be msade. The FPAA
believes that the propossls sre clear end
unambiguoue as to their intent and as
to what 4 required. The FAA believes
that a more detalled requirement would
be unnecessarily restrictive.

One commentator objected toproposed
§25.1351(c) on the ground that it does
not cover every externsl power condition
that should be protected against, and
that its objective 15 already covered by
¢urrent regulations on electrical systems
and equipment. Tbhe purpose of the pro-
posal is to provide for protection against
those hazardous conditions involving ex-
ternal power that have oceurred {n serv-
jce. With respect to the eurrent regula-
tions on electrical systems and eguip-
ment, they are not sufficiently specific to
adequately deal with the subject matter
of these proposals.

Proposal §5-10. No unfavorable com-
ments were recelved on the p ed re-
visions of §§23.1353(b)(1), 25.1353(¢e)
(1) (1), 27.1353(b) (1) and 28.1363(¢) (1)
1) snd those sections are amended as
proposed

Beveral commentators recommended
thet proposed §§ 23.1263(g), 25.1353(c)
(8), 27.1353(g) and 29.1353(c) (&), be re.
vised to apply to lead-acid batteries In
addition to nickel cadmium batteries and
to apdly to batteries not used for starting
a5 well as those used for starting. The
FAA does not agree. There Is no history
of hazardous effects on structure or es-
asential systems caused by excessive heat-
ing of lead-acid batterles, With respect
to nickel cadmium batterles, excessive
heating has only been sssociated with
those batteries t.hnt wele being used for
starting.

One commentator stated that the con-
tent of proposed § 23.1353(g) 15 alrendy
covered by the first sentence of § 23.1353
(b), which states that “zafe cell temper-
atures and pressures must be maintained
during any probable charging and dis-
charging condition”. The FAA does not
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agree. That requirement covers the nor-
mal range of batlery operating condi-
tions and does not provide for the ther-
mal runaway condition that has occurred
in service with nickel cadmium batteries,

Another commentator contended that
the tempersture generated by & short
eircuit cannot be Jforeseen accurately
and that it would be more advisable to
take measures to prevent such short cir-
cuits instead of trying to counter their
effects. The FAA helieves that the tem-
perature (and heat) generated by a short
eircuit can be determined with sufficient
accuracy for deslgn purposes. In addi-
tion, the FAA knows of no practical
means that would prevent the internal
short circuits of the battery that are
caused by thermal runaway.

One commentator objected to pro-
posed § 27.1353(g) because he considered
that the proposal could be construed to
require protection sgainst damage that
would not be hazardous. The FAA does
not belleve that the proposed language
hes that connotgtion. The intent ¢f the
term “hazardous eflect” I to exclude
non-hazardous damage that may occur.

One commentator suggested that
warning systems, when provided, that
alert the crew to take corrective mction
should be considered in determining the
degree of thermal protection required for
the surrounding structure. The FAA does
not agree, Thermal protection is needed
in case the warning ls not observed by
the crew, or the warning system itsell
falls.

Proposed 8§ 23.1353(g), 25.1353(c) (8),
27.1353(g) and 29.1353(c) (6) are adopted
without substantive change: however,
they are designated as §§ 23,1353(2), 25.-
1353(¢) (5), 27.1353(f), and 28,1353(c)
(5), respectively.

Proposal 5-11. No unfavorable com-
ments were received on the proposal to
revise § 23.1357(b). Accordingly, the pro-
posal is adopted without substantive
change.

Proposal 5-12. No unfavorable com-
ments were recelved on the proposal to
amend § 23.1361(b). Accordingly, the
proposal is adopted without substantive
change.

Propvosal 5-13. Several commentators
objected to the increase in the anticolli=
sion Mght field of coverage requirement
in the proposal to amend § 23.1401 on the
ground that a light meeting the proposed
requirement would be more expensive.
One commentator contended that two
anticollision lights would probably be
needed to meet the proposed reguire-
ment, whereas only one was necessary to
meet the current requirement in many
instances. The FAA believes that the in-
creased field of coverage can be attained
with presently avaiiable anticollision
lights by simply replacing the lens with
another which redistributes the lght
output. The cost of the modifled antl-
collision light wouwld be about the same
as that of those now in use. With regard
to the need for two lights, the FAA be-
lieves that a single anticollision light
that can be located on an airplane to
meet 8 =30 degrees coverage require-
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ment without exceeding obstructed-visi-
bility limits will in moet instances meet
the 75 degrees coverage requirement
without exceeding those limits.

One commentator objected on the
ground that increasing anticollision light
coverage does not improve safety in the
alr rescue situation, since normal crash
landing techniques call for disabling all
electrical power and the hazards assso~
cinted with reapplying power to the antl-
coilision lights outwelgh the benefits. The
FAA disagrees. The restoration, or con-
tinuation, of electrical power is not haz-
ardous in all situations. The commenta-
tor further stated that position lights
make the alrplane visible to the control
tower from directly below, and that, with
the Increased coverage requirements, the
obstructed-visibility limits should be In-
creased proportionately. The FAA be-
leves that the Intensity of position lights
in the 30 to 75 degree range is small coms=
pared to the proposed anticollision light
standards, and would be ineffective. With
regard to the obstructed-visibility limits,
the FAA belleves that the present imits
can stil} be met with anticollision lights
having the Increased field of coverage.
The commentator also contended that it
is likely the proposed Incresse in anti-
collision lights field of coverage could
preclude compliance with the require~
ment that the crew's vision be unim-
paired. While the FAA belleves that an
increase in field of coverage requirements
for rotorcraft anticollision ights even
at reduced Intensity levels would ad-
versely affect crew vision becsuse of ob-
jectionable multiple reflections in the
cockpit from the rotor blades, the FAA
does not believe that redistribution of the
lght emitted by anticollision lghis on
airplanes to cover = 75 degrees Instead
of + 30 degrees would adversely affect
the crew’s vision.,

In response to the proposal to amend
§ 25.1401, two commentators suggested

that any proposal concerning anticollf-.

sion lights should be discussed with the
International Civil Aviation Organiza-
tionn (ICAO). However, the proposals as
adopted will provide the same color re-
quirement as the international standard.
With regard to fleld of coverage, which
is not an internationsl standard but i=s
set forth in an ICAQ acceptable means
of compliance, the adopted field of cov-
erage requirement would meet that ac-
ceptable means of compliance. The FAA
plans to propose & similar change in the
ICAO fleld of coverage acceptable means
of compliance,

Accordingly, the proposals to amend
$4 23.1401 and 25.1401 are adopted with-
out substantive change.

Proposal 5-14. For comments related
to the proposal to add a new § 23.1438,
and for an explanation of revisions made
to proposed § 23.1438, see Proposal 5-33.

Proposal 5-15. For comments related
to the proposal to add new §§ 23.1447
(¢) and (@), and for an explanation of
the revisions made to proposed §§ 23.1447
(¢) and (d), see Proposal 5-34.

Proposal 5-16, For comments related
to the proposal to pdd a new § 23.1450,
and for an explanation of the revisions

made to proposed §23.1450, aee Pro-
posal 5-35,

Proposal 5-17. One commentator sug-
gested that proposed § 28.1461(b) (2) be
expanded to require demonsiration of
satisiactory overspeed and overtempera-
ture merginsg, establishment of safe fa-
tigue lives, and a fault analysizs to show
Ireedom from defects such Bs burst due
to shaft faliure and fallure due to un-
detected loss of cooling air. The FAA be-
lMeves that proposed § 23.1461(b) ade-
quately deals with overspeed and over-
temperature conditions and the term
“malfunctions” in proposed § 23.1461(h)
includes the "defects” mentioned by the
commentator, With regard tc establish-
ing safe.latigue lives, the FAA does not
believe that the need {for such a require-
ment has been demonstrated. For ether
comments related to this proposal,’ see
Proposal 5-38.

The proposal to add a new § 23.1461 is
sdopted without substantive change.

Proposal 5-18. ‘The FAA Is currently
still reviewing the proposals {0 amend
§4 23.1545, 27.1545, and 29.1545, eoncern-

.Ing marking requirements for airspeed

indicators. To avold delaying the adop-
tion of the amendments contained in
Afrworthiness Review Program Amend-
ment No. 5, the disposition of these pro-
posals has been deferred until final rule-
making action 1s taken with respect to
the proposals contained in Airworthiness
Review Program, Notice No. 7. Airframe
Proposals (Notice 75-26; 40 FR 24802;
June 10, 1975},

Proposal 5-19. A commentator recom-
mended that proposed § 23.1547(e) be
revised by inserting the words "the op-
eration of” before the words “electrical
equipment” to be consistent with the lan-
guage In Proposal 5—-8. The FAA agrees,
and proposed £ 23.1547(e) 1s revised ac-
cordingly. The commentator further sug-
gested that the placard be required to
state "which conditions, or combination
of conditions” rather than “which elec-
trical ivads, or combination of loads” be-
cause deviation is not solely related to
electrical loads, and to state the maxi-
mum deviation that oceurs for those con-
ditions {(or combination of conditions)
which cause a deviation of more than 10
degrees, so that the pllot is informed of
the maximum expected error. The FAA
believes that the proposed language
covers the sources of excessive deviation
that are allowed. With regard to the
maximum deviation, the FAA belleves
that in view of the placarding require-
ments proposed, a requirement concern-
Ing maximum deviation is unnecessary.

Proposals 5-20 and 2-83. Several com-
mentators objected to the provision in
proposed §25831(e) (Proposal 5-20)
that would require a means for inde-
pendent control of both temperature and
quantity of ventilating air in each com-
partment or ares occupied by crewmem-
bers. .

In light of the comments received, and
after further review, the FAA belileves
that with respect to crewmember com-
partments or areas which are ventilated
by air interchange with other compart-
ments or areas, a requirement to provide
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independent control of ventilating alr
temperature and quantity would impose
& barden of complexity and cost not com-
mensurate with its probable contribution
to safety. However, with respect to those
crewmember compartinents and aress
which are not ventilated by air Inter-
change with pther compartments 0 areas
under all operating eonditions, the FAA
believes that & mmeans for independent
ocontrol of wentilating air temperaiure
and quantity must be provided for the
occupants to ensure thet their ability to

perform safety-related functions is not
{mpaired. Proposed § 25.8314@) is revised
Bocordinay. ded that

One commentator recommended
the 800 tublc feet specified in proposed
§ 3583100 (1), and the 5 degyees F. spec-
tHed In proposed § 25.831(1)(2), be re-
vised to 1100 cubic feet and 10 degrees
F., respectively. This commentator con-
tended that » 1100 caobic-foof lLmit
would not affect safety adversely, and

“that a 10 degree P. tamperature diferen~
tal between flight crew and passenger
oompartments would not eontribute sig-
nificantly to erew or passenger discom-
fort. The PAA does not have sufficient in-
formation at the present lime to justify
relaxing the current requirement to the
extent recotmmended by the com-
mentator.

One commentator snggested that the
temperature and ventilation controls re-
ferred to in propased § 25.831{0) (M
should be nccessible to both pilots. ‘The
PAA agrees, and propoged § 25.831(1) (3)
ia revised 10 require that the temperature
and ventilation eontrols be accessible to
the Bight crew.

Disposition of Proposal 2-63 to amend
§25.831 (Notice 75-10) was deferred so
thet 1t couid be considered in oconnection
with Proposal 5-20. Proposal 2-63 &
withdrawn In view of the adoption, with
revisions, of Proposai 5-20.

Proposal 5-21. For comments related
to propused §25.1301(h) and for the

- withdrawal of proposed § 25.1301(b), see
Proposal 5-1. _ _

Proposal 5~22. The proposed changes to

§325.1309 (=) and (e} with respect to

Inserting the word “chapter” i place of
*“subchapter” were also proposed for
§ 27.1308(a) and §§29.1308 (a) and 4)
(Proposals §-40 and 5-55, respectively).
Beveral commentators ohjected to the
proposed change from *subchapter” to
*“chapter™ because 1t would broaden the
scope of the requirement to include
equipment, systems, and installations re-
- quired by the subchapters dealing with
varicus operating rules. One ctom-
mentator contended that the proposal
would require that equipment prescribed
in en operating subchapter be deslgned
and installed in each ajtcraft in order
to obtaln & type certificate. In the Yight
of these comments, and after further re-
view, the FAA belleves that the proposed
change of the word “"subchapter” to
“chapter” in §§ 25.1309 (a) and (e), 27.-
1309¢a) and 29.1309 () and (@) would
Impose an unreasonable burden on the
slrcraft manufacturer. Accordingly, this
proposed change has not been made.
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Two commentators objected to pro-
posed § 25.1300 (b3 (1) on the ground that
the added provision gealing with the loss
of adl propulsive power 8 already ade~
guately covered in preseni § 25.871(4),
and that the occurrence of any fallure
condition which would preclude oon-
trolled Bight to an emergency landng
after loss of ali propulsive power wonid
have to be “extremely iImprobable” and
this cannot be achieved. The FAA agrees,
and proposed € 25.1309<b)«(1) is with-
drawn.

Ons commentator ¢bjected to proposed
$25.130%(b¥<2) on the ground that
“sperational or performance capability”,
withoui qualification, ls not & matter for
safely regulation. In the light of this
comment, and after further considera-
tion, the PAA believes that the phrase
“pperationad or performance eapahility
of the airplane” eould be misinterpreted
and could cause difficulties in administer-
ing the requirement. Therefore, the PAA
believes that the language in the current
rule should net be changed in this regard,
In addition, other commentators noted
that the phrase “or the ability of the
crew to cope with adverse operating con-
ditions” in current § 25.1308(b){2) had
been omitted from proposed § 25.1369
(b} (2} without explanation, and recom-
mended thai it be resiored a5 necessary
for safety. The FAA agrees. The phrase
was {nadvertently omitted from the pro-
posal. Accordingly &26.1309(h)(2) as
adopted retains the language in current
§ 25.1309(b) X), except that the phrase
“resulf in fnjury to the occupants, or” is
deleted.

Opne commentator objected ic proposed
§ 25.1309(d) contending that the method
of compliance set forth In paragraph
(d}, which is applicable to paragraph
(), mandates unreasonably burdensome
procedums The requirements objected
to by the commentator are contalned in
current § 25.1308. The FAA does not be~
lieve that requiring compliance with
those provisions Is unreasonably burden-
spine, Analyses along the lines prescribed
in proposed §25.1302(d) are belng con-
ducted by some manufacturers on a vol-
untary N

One commeniator recommended that
the term “flight simulator” in proposed
§ 25.1309(d} be changed to “simulator™
to allow the use of simulators other than
fiight simulators. The FAA aprees, and
proposed § 25.1309(d) is revised accord-

Dne commentator objected to proposed
§§ 25.1309 (c) and () because they are
less stringent than the present require-
ments, which call for o analysls, and
tests where necessary, showing that sys-
tems, controls, and associated monltor-
ing and warning means are designed “so
that crew errors that would create
additlonal hazards are lmprobable”. As
pointed out In the explanation for Pro-
poszal 5-22, the FAA has concluded that
réquiring & showlng of compllance with
bresent §25.1300(d) s unressonably
burdensome. In particular, the FAA be-
lieves that it iz ‘not practicable to quan-
tify the probabilily of crew errors. The
FAA believes that the Tequirement,

36963

“es * 4 o minimize crew errors which
would creste additional hazards”, in
mroposed § 25.1309(c) would provide an
adequate level of zalety. Accordingly,
proposed § 25.1309(¢) Is adopted with-
oui substantive change and the lead-in
of §25.1309() 15 amended to delete the
reference (o paragraph (c).

The proposed changes to $§ 25.1309
(&) and ) with respect to the two-
engine-inoperative condition on aircraft
with three engines are subsiantively
identical to the changes to
$£25.1308 (d) and (e} (Proposal 5-55).
One commentalor pbjected to proposed
§§ 25.1309 (e)(3) and ), and proposed
§§ 29.1309 <4) (3) and (e}, on the ground
that they do not provide adeguate guide-
ance &5 t¢ which loads are reguired dur-
ing the proposed two-engine-jnoperative
condition on aircraft with three engines.
This eommentator recommended that
the term *flight safety loads” be used
instead of “essential loads” for that ¢con-
dition. The FAA doss not agree. The
PAA believes that proposed §§ 25.1309(1)
and 29.1309(e) are clear in that the
monitoring of power loads is allowed in
those circamsiances and loads not
required in controlled flight need not be
oonsidered for the two-engine-inopera-
tive condition on airplanes with three or
mare engines. One commentiator ob-
jected to the proposed two-engine-inop-
erative condition on aircrait with three
engines on the grouvnd that it would im-
pose & requirement for an unreasonable
amouni of power, in that both units of
dual systems would be reguired to oper-
ate during that condition. The FAA dis-
agrees. The procedure set forth In pro-
posed  $% 2513000 and 29.1308(e),
which would apply to the two-engine-
inoperative condition on three-engine
aireraft, would aliow the monitoring of
one unlt of & dusl system in those cir-
cumstences. Another commentator ob-
lected to proposed & 29.1309(d) (8) (1)
contending that the requirement was un-
reasonable for rotorcraft since they
cannot maintain fight with only one
third of Instalied power. The FAA does
not agree that the requirement iz un-
reasonahle for rotorcraft. The proposal
would ensure that at laast those power
loads necessary for controlled descent to
& safe landing are supplied for the two-
engine-inoperative condition on a three-
engine rotorcraft. Accordingly, proposed
§5 25.1309 (&) (3} and (1), % 29.1300(d)
(3) and the proposed change to § 20.1309
{e) are adopted without substantive
change.

Proposal 5-23. For a discussion of the
comunents related to proposed §25.1321
(a) and the withdrawsal of that proposal,
see Proposal 5-3.

With regard to proposed § 25.1321(e),
one commentator suggested that it be
revised to apply only to those instru-
ments required under current $§ 25.1303
and 25.1305. The commentator stated
that the special ghting provisions that
would be required for optional
ment by proposed §25.13211(e) eould be

distracting wunder cerfain emergencles
and could create unnecessary loads om .
the avallable power supply. The FAA
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not belleve that a distinction In this
s warranted between required
tona] ipstruments. The FAA be-
that if a malfunction indicator
has been provided for the crew It should
be effoctive under all probabls cockpit
lighting econditions.
For other comments related to Pro-
posed § 25.1331(e), see Proposal 5-3.
Proposals 5-24 and 2-24. The disposi-
tion of the proposals to amend § 25.1329
has been deferred until final ruje-mak-
ing action ts taken with respect to the
propossals contained in  Alrworthiness
Review Program, Notice No. 7;: Alrframe
Proposals (Notice 75-26: 40 FR 24802;
June 10, 1875). Bee Proposal §~T.
Proposals 5-25 and 2-15, Beveral com~
mentators ohjected to the proposed dele-
tion of the words “or adjacent to™ I

it

bs noticed by the piiot, ‘and would be
less wulnerable to wiring or connector
fa.lmrelthstmuruultlnloudlho
warning function.

One commentator suggested that pro-
posed § 26.1331(a) (3) should apply only
to those Instruments that present pri-
mary navigation data, since navigation
{s conducted primarily with reference fo
such ingtruments and duplication of
warning on secondary navigation Instru-
ments does not necessarily iImprove wari-
ing reliability. The FAA believes that tha
instrumenta covered by proposed §35.-
1331¢a} are all “primary” in the sense
implisd by the commentator.

Several commentators, referring to
proposed § 25,1331 (a) (3), stated that the
additional mechanisms and devices nec-
essary to meet this requirement would
complicate the design of the instrument
to the extent that Jts rellabflity would be
degraded. The FAA believes that s prop-
erly designad warning system would noé
significantly reduce instrument reli-
ability. Instruments having such warn-
ing awstems have performed reliably m

Several commentators contended tha.t
& practicable design meeting proposed
§ 25.1331(a) (3) I8 not within the staisa
of the art and that ip some instances a
triple system, with comparators to mont.
tor and compers would be re-
quired. The FAA's intent is to require
no more than a single system for fallure
warning. Compliance could be shown, in
general, without comparators. Such zys-
tems are in use today and are well within
the state of the art

One commentator suggested that the
visual warning system that would be re-
quired by proposed § 25.1331(a) (3} would
tend to reduce or elininats the sound sale
practios of pilots cross-checking instru-
ments to authenticate the information
presentad. The FAA disagrees. The FAA
does not believe that the proposed ruls
would aflect the pllot's éross-checking
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procedures. In addition, the FAA believes
that the warning sysiem would reveal
unsafe conditions more effectively and,
in some Instances, would warn of unsafe
conditions that cross-checking would not

detect.

Accordingly, the proposed change io
§25.1331(n) <1) nnd the proposed new
§25.1331(a)(3) are adopted without
substantive

Disposition of Proposal 2-85 to revise
§25.1331(a)(2) (Notice 75-10) was de-
ferred 20 that it could be considered in
connection with Proposal 5-25. No unfa-
vorable comments were recejved on the
proposal to revise § 25.1331(a) (3); how~-
ever, the phrase “provided that instru-
men$ operation is maintained” is deletsd
from proposed §25.1331(a) (2) aince it 1s
superfluous and could be confusing,

Proposal 5-28, One commentator ob-
Jected to proposed § 25.1333(b), eontend-

-ing that an instrument display essential

to the safety of filght should not have
to be switched on when needed. Before
an instrument can be switched on, the
pilot must first recognize the problem,
decide what to do, and then act. The
result, the commentator stated, s & time
delay that cannot be tolerated at certain
eritical points in flight, such as foune-
diately after takeoff, and immedistely
before landing, especially during instru-
ment flight conditions. Another com-
mentator stated that crew action should
be allowed for the purpose of restoring
power supplies, or selecting an alterns-
tive informatiop source, or the like, pro-
vided that #t s not necessary to 4o so
immediately.

In the light of these comments, and
after further review, the FAA belleves
that this proposal may affect safety ad-
versely. Accordingly, proposed §25.1333
(b) is withdrawn. The proposed editorial
change o § 25.1333(a) is adopted,

Propozal 5-27. Ome commentator ob-
Jected to proposed $25.1335 on the
ground that mode indication other than
mode selector swilch position would be
impractical and too costly a retrofit. The
FAA notes that the proposed

tequire-
ment would apply only to alrplanes for .

which an application for a type certifl~
ceie Is filed after the effective date of
this amendment. Consequently, no retro-
fit is required. The commentator further
stated that the probable complexity of
the proposed mode indication device
could detract from the rellability of the
system and that systems already fitted
with the proposed mode indication device
have not proven to be 100 percent fool-
proof. With regsnd to the complexity
of the mode indication device, the FAA
does not believe that systems now fitied
with the proposed mode indication de-
vice have cuffered a significant loss in re-
Uability. In addition, the proposed mode
Indication device would greatly increase
the probabllity that the current mode of
operation is properly ind.lcated to the
flighi crew.

One commentator criticized the pro-
posed phrass “independent of the mode
selector switch” because it would tend to
dictate design. Another commentator ob-
Jected to the same phrase on the ground

that it does not take into account mod-
ern panels which incorporate flluminatad
mode Indlcations that give positive indl-
cation of the selected mode, but are not
independent of the mode selector switch
since they are incorporated in it The
FAA agrees with these comments, The
phrase “independent of the mode selector
switch”™ fs deleted from proposed § 25.~
1335 and another sentence fa sdded
thereto reading “Selector switch position
: not acceptable as & means of indica~

DII.-

One commentator objected to proposed
§ 23,1335 on the ground that some Aight
dfrector systems are designed so that the
position of the mode selector switch is
adequate for mode indjeation. The FAA
knows of no flight director system in
which the position of the mode selector
switch constitutes a relinble indication
of the current mode of operation. Serv-
fce experience has shown that the two
do not necessarlly agree. This commen-
tator also stated that the proposed re-
quirement is not practical for small air-
planes and is not consistent with require-
ments that apply to other eystems on
amal]l airpianes, The FAA believea that
the hazards associated with fncorrect
Indication of the flight director system’'s
mode of operation warrant the proposed
requirement.

Proposal 5-28, For comments related
to the proposal to add a new § 25.1351
{c), see Proposal 5-8.

Several commentators stated that pro-
posed §f 25.1551(d) and 29.1351(e) do
not conform to the special condition on
which they were based, since they would
require the aircraft to operate safely for
5 minutes without normal generator or
battery power, whereas the special con-
dition nllowed the use of batiery power,
The FAA agrees that proposed §§ 25.1351
(d) and 29.1351(¢) should be revised for
consistency with recently issued apecial
conditions. The proposals are therefore
revised by adding, after the word
“power” in the fAirst sentence, the paren-
thetical phrass “(electrical power
sources excluding the battery)™.

One commentstor stated thas §§ 28.«
1351(d) and 2¢.1351{c) were unreason-
able In that they would require compll-
ance at the maximum certificated alti-
tude, with c¢ritical type fuel, and after
loss of electrical power, which is & com-
bination that has not occurred in serv-
ice. The FAA belleves that this set of con~
ditfons could exist In service, and that It
must be considered in the Interests of
safety. One commentator suggested
that the phrase “including a wire bundle
or juncilon box fire” In proposed §§ 25.-
1351¢d) (1) and 29.1351(¢) (1) be deleted
since these are not “single” malfunc-
tions. The FAA does not agree that they
ghould be deleted. The PAA belleves that
the occtirrence of s fire in 8 wire bundle
or in a Junction box should be considered
in this context as & single event or mal-
function, even though 3 rmay result In
several eircult fallures.

One commentator suggested that pro-
posed §125.1351(& and  20.1351(e)
should provide for continued flight after
the specified 5 minute interval The reo-
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ommended change 15 beyond the scope of
the notice. In addition, the FAA does not
have sufficient Information at the pres-
ent time to justify such a requirement.

Another commentator guestioned
whether engine thrust reduction and
descent, or engine(s) flameout, descent,
and suhsequent sngine restart at a rea-
sonahle altitude, would meet the reguire-
ments of the propased rule. The FAA be-
lieves that probosed §25.1351(d) pro-
vides for the situation described by the
commentator as long as the alrplane can
be operated safely.

One commentator cbjected to pro-
posed § 20.1351(e), contending that the
reguirement was ynnecessary for rotor-
craft and would result in the introduc-
tion of electrical systems of unnecessary
complexity and increased likelihcod of
mismanagement. The FAA does not
agree. The loss of normal generator
power s potentinlly fezardous in sall
transport category aircraft and must be
considered in electrical system design. As
{0 the effect on electrical system complex-
ity and the prohabllity of mismanage-
ment, the FAA has not observed a sig-
nificant increase in complexity or coses
of mismanagement on aireraft that have
already been required to comply under a
special condition.

Accordingly, proposed &§25.1351(d)
and 29.1351i(c) fdesignated as § 29.1351
{d) for consistency with §25.1351) are
adopted with the revision discussed
Nerein,

Proposul 5-29. For comments related
to proposed §§ 25.1353(c) (1) (1) and 25.~
1353(e) (6) see Proposal 5-10.

Proposal 5-30. For comments related
to the proposal to amend § 25,1401 see
Proposal 5-13.

Proposal 5-31I. One commentator ob-
jected to proposed §25.31421(a) on the
ground that since a megaphone is not
required 1o be designed to withstand the
‘Wtimate inertia forces specified 1n § 25.-
861(h) (35, the alrframe manufacturer
cannot guarantee that a megaphone will
perform its function afier being sub-
jected to those forces. The FAA agrees
that the requirement of proposed § 25.~
142} that “the megaphone be 5o protected
that it will perform its Tunction after be-
ing gubjected to the ultimete inertia
forces specified In § 25.561(b) (3)™ 15 too
restrictive in the absence of sppropriate
design standards for the megaphohe it-
self. Accordingly, proposed § 25.1421(a)
{5 revised to read, “If a megaphone is in-
stalled, & restraining means must be pro-
vided that {5 capable of restraining the
megaphone when it {s subjected to the
ultimate inertia forces specified in
§25561 () (3.

In addition, the FAA notes that cur-
rent § 25.1561(b} requires that each lo-
cation, such as a locker compurtment,
that carries life saving equipment (which
includes megaphones) must be marked
accordingly. Proposed  § 25.1421(h)
would add Htile to that requirement, and
could rafse questions about the meaning
of §25.1581(h) with respect to other life
saving equipment. For these reasons, pro-
bosed §25.1421(b) Ix withdrawn.

‘means to indica
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Proposal $-12. Beveral commentators
cbjected to proposed §25.1435(s) (2},
contending that pressure and 8uid quan-
tity gages are noi necessary for all hy-
draulle systems. Another tommmentator
stated that the proposal sbecifies s de-
slgn detall rather than a requirement
and would rule out other displays sach
as digital callouts. After further review,
the FAA belleves that pressure and fiuid
guantity gages are DO needed for ail
hydraulic systems covered by proposed
§ 25.1435(a) (2) . Indicating means other
than gages, Ineluding wamming lghts,
may be adequate for some systemns. Ac-
cordingly, the lead-in of proposed
£ 25.1435(8) () s revised fo require “&
" fnstead of a gage, for
system pressure and for Buid gquantity.

NWo unfavorable comments were Te-
ceived concerning proposed § 25.1435(w)
(23 (i) and it is adopted without substan-
tive change.

One commentator suggesied that the
malfunctions referred to in proposed
§25.1435(a) (2) (1) be Ymited to those
associated with jow fluld pressure or level.
The FAA does not agree. An indicating
means for system pressure and fuld
guantity would sid the pilots in detecting
malfunctions other than low pressure or
low fluld quantity. Proposed § 25.1435(a)
(23 (i) is adopied without substantive
change.

One commentater statad that the
value of 125 percent in proposed § 25.1435
(a) (4) was unrealistic and recommended
a value of 123 percent. The FAA dis-
agrees. The 125 percent velue is in the
current rule and the FAA believes that
it is appropriate. Proposed € 25.1435(a)
Wy di) is adopted withoul substantive
change. .

Mo unfavorable comment was received
concerning proposed § 25.1435¢a) (7) and
it is adopted without substantive change.

One commentator suggested that pro-
posed § 25.1435(s)(8) should he revised
to take into account the bazardous ef-
fects of system faflures due to abnor-
mally high temperatures which may oc-
cur under certain fauylt conditions, The
FaA does not have sufficient informa-
tion st the present time to justity such
8 requirement. Proposed § £5.1435(a)(8)
is adopted without substantive change,

Proposal 5.3), Ome commentator
stated that if the term “components™ in
proposed $§ 25.1438 (a) and (b Included
all parts of the system it would not be
compatible with other sections of Part
25, which nse the term “elements”. The
FAA intended that the term “compo-
nents” include all parts of the system.
Therefore, in order to be consistent with
c‘,urrent § 25,1435, which uses the term
“elements”, that term 15 substituted for
the term “components” in proposed
§9§ 25.1438 () and (b). :

Another commentator recommended
that the 1.5 factor in proposed § 25.1438
(n) be reduced to 133 to be consistent
with current § 25.365(d), which desls
with pressurlzed cabin loads, The FAA
does not mgree. The FAA does not be-
leve that the factors specified for pres-
surized ¢abin loads are appropriate for
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pressurization system elements. These
glements are more comparable to hy-
draulic system eiements for which & 15
factor Is prescribed In current § 25.1425
{(a) (1), Proposed 3 25.142%«a) is adopted
without substantive change.

One commentator questioned the need
to specify a higher burst pressure Ior
prneumatic systems than for pressuriza-
tion systems, contending that pney.
matic systems do ot necessarily operate
at higher pressure and that some are
derived from pressurization systems. The
PAA's experience has been that pneu-
matic systems In airplanes are operated
at higher pressures, even when a common
pressure source §5 provided Jor both
pneumatic and pressurization systems.

One commentator okjected to the pro-
vision In proposed %25.1438(b) requir-
ing & burst pressure test of 4.0 times
maximum mnormal operating pressure,
contending that the industry has histori-
cally designed and tested pneumatic s¥s-
tems to & burst pressure of 30 times
maximum ypormal operating pressure
and that service experience over millions
of flight hours has proven the Integrity
of those systerns. Ancther commentator
pointed out that pneumatic deicer hoots
in general use today cannot sustain a
pressure of 4.0 times the maximum nor-
mal operating pressure. The FAA ngrees
with these comments, and proposed § 25.-
1438(b) is revised to specify a burst pres-
sure of 3.0 times maximum normal oper-
ating pressure.

Two commentators recommended that
the 4.0 factor in proposed § 25.1438(b) be
reduced selectively in particular efreume-
stances, contending that s lower factor
might be acceptable for certaln mate-
rials, or when adequate fatigue testing
has heen done or service éxperience sup-
ports it. The FAA believes that this rec-
ommendation (insofar as it would be ap-
plicable to & 3.0 burst pressure factor)
may have merit but has Insufficlent data
at the present time wpon which to base
such lower factors.

Another commentator suggested fhat
the 1.5 factor in proposad § 25.1438(h)
should be increased to monitor the ef-
fects of manufacturing technigues. The
PAA does not agree. These effects sre
monitored by means of PAA's quality
control requirements, as set forth in
Part 21. :

One commentator suggested revision
of proposed § 25.1438 to allow the use of
analysis, ofr a combination of analysis
and test, as an alternative method of
compliance to ellminate unnecessary
testing. The FAA agrees that there are
instances where an analysis, or & coni-
bination of analysis and test, may be
equivalent to a test under proposed
§ 25.1438 (&) or (b). Accordingly, & new
§ 25.1438(c) 1s added to provide this al-
ternative.

Proposal §-34. One commentator ob-
Jected to the provision in proposed
$25.1447¢c){1) which would requlre
that oxygen dispensing units be sutomat.
fcally presented before the cabin pres-
pure altitude exceeds 14,500 feet, con-
tending that long-standing FAA policy
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has been that the altitude for automatic
presentation should be 15,000 feet and
service experience over the last 16 years
has not shown s need to reduce that al-
titude. The commentator further stated
that the flight crew 15 given a warning
when or before the cabin pressure alti-
tude reaches 10,000 feet and is therefore
alerted (in the event of a gradual in.
crease in. cabin pressure altitude) to the
need for appropriate action either to
maintain a safe cabln pressure altitude
or manualiy deploy the dispensing units.
Another commentator suggested that
the presentation altitude be 14,500 feet,
rather than 14,000 feet, to take equip-
ment tolerances into account.

In lght of the comments received and
after further review, the FAA belleves
that there is insufficlent evidence at the
present time to justify a requirement for
the automatle presentation of oxygen
dispensing units before the cabin pres-
sure altitude exceeds 14,000 feet, and
that the widely-used value of 15,000 feet
provides an adequate level of safety. Pro-
?:s? § 25.1447(¢c) (1) is revised accord-

gly. .

Beveral commentators disagreed with

the provision In proposed § 25.144%(c) (1)
that would require that each occupsnt
be provided with & manual means to
make the oxygen dispensing unit {m-
mediately available, contending that
manual back-up for the automatic pres-
entation system should be provided for
use by the crew only, to avold tampering
by the passengers. Another commentator
stated that the average passenger would
not be capable of operating such manual
means properly and quickly, and that
manual means are not feasible for ceil.
ing or hatrack mounted dispensing
units.
. The TFAA belleves that s manual
means must be provided to back up the
automatic presentation system, but is
persuaded that it may not be in the in-
terest of safety to require that a manual
means he provided for passengers. Ac-
cordingly, proposed § 25.1447(c) (1) 1s re-
vised to require only that & manual
means for the deployment of the dispens~
ing units be provided for the crew.

No unfavorable comment wos recelved

- concerning proposed § 25.1447(c) (2} and
it is adopted as proposed.

FPropusal 5-15. Several commentators
recommended that proposed § 25.1450 be
revised {0 require a means to indicats
that the generator (or replacement ele-
ment) has not been used and is capable
of providing its rated amount of oxygen.
The FAA belleves that, in view of cur-
rent § 25.1441¢c), there is no need for
this additjonal requirement.

Several commentators objected to pro=
posed § 25.1450¢h) (2) (1) on the ground
that a positive flow indicating device lo-
cated on the generator would provide in-
sufficient safety improvement for the cost
involved. After further review, the FAA
does not helieve that there exists ade-
quate justification for the proposed re-
quirement at the present time and it &=
withdrawn.

One commentator suggested that the
word “installation” be added after the
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word “generator” In the lead-in of pro-
posed § 25.1450(b) because, as proposed,
the surface temperature of the actual
generator must be contalned by ita In-
stallation, The FAA sees no need for this
revision,

. One commentator questioned the de«
sirability of replacing generator ele-
ments during flight. The FAA believes
that the practical problems of manually
replacing and stowing expended gener-
ator elements, which reach high tem-
peratures, make it very unlikely that
generators requiring manual in-flight re-
placement of elements would be utilized.
Instead, generator elements would be re-
placed durlng ground maintenance. For
this reason, proposed § 25.1450(¢) (2) is
withdrawm.

One commentator objected to proposed’

§ 25.1450(¢) (1) (1) contending that the
propozal should not require that the
generator placard contaln the duration
of the replacement element ance a
means to determine flow in the dispens-
ing equipment {s provided. The FAA does
not agree; it is necessary that the dura-
tion of the replacement element be on
the placard to reduce the probability
that an element of insufficlent capacity
is e!é:nserbed when the generator is serv-
iced. ‘

. Proposal 5-36. Beveral commentators
objected to proposed §§ 25.145%7(b) and
29.1457(b). The FAA believes that the
comments recelved ralse valid questions
as to whether compliance with proposed
3% 25.1457(b) and 20.1457(b} would nec-
essarily improve cockpit veice recorder
intelligibility, apd whether requiring
muliiplexing or separate area micro-
phone recording channels (involving ex-
tenslve redesign of the cockpit voice re-
corder) could be Jjustified on a coet-
benefit basis. Accordingly, proposed
§5§ 25.1457<(b) and 29.1457(b) are with-
drawn.,

Beveral commentators objected to pro-
posed §§ 25.1457(d) (1) and 28.1457(d>
(1) because the additional load on the
emergency bus would reduce the power
avallable to sustain safe flight in an
emergency. The FAA agrees, and pro-
posed §}25.1457(d) (1) and 29.1457(d)
(1) are withdrawn.

Two commentators oblected to pro-
posed §§ 25.1457¢e) and 29.1457(e) con-
tending that, although the random stor-
age method may have caused problema
in earlier years, tha cockpit voice re-
corder manufacturers have since taken
steps to eliminate the problem by im-
provements in design, and there is there-
fore no justification for specifying that
the tape be siored on reels, which is an
unnecassarily restrictive requirement. Inn
light of this comment and after further
review by the FAA §i25.1457(e) and
20.1457(e) are withdrawn. In view of the
withdrawal of proposed §§ 25,1457 (b),
(d) (1), and (&) and 20.1457(h), Ay (1),
and (e) the related provislons of pro-
posed §§121.358(¢)(3) and {(¢)(4) and
121.127(b) are also withdrawn.

Several commentators suggested that
the underwater locating device specified
in proposed §§ 25.1457(g)(3) and 121.-
350(e¢) (2) (111) was superfluous when the

flight recorder {which must have an un-
derwater locating device under current
§121.343(f)) and the cockpit volce rec-
order are co-located. The FAA agreesa
that an exception is warranted in this
clrcumstance, provided that the Instalia-
tion of the fiight recorder and the cock-
pit volee recorder Is such that they are
not likely to be separated during erash
impact. Accordingly, proposed §121.359
(c)(2) (31) 18 adopted with this excep-
tion. No revision to proposed § 25.1457(g)
(3) is needed and proposed § 25.1457(g) is
adopted without substantive change.
Two commentators objected to pro-
posed § 121.359(c) (2) on the ground that
up to 3 years would be needed by the
airlines to msake the airplane modifica~
tions prescribed. The FAA agrees, and the
lead-In of proposed § 121.350(c)(2) is
revised to allow 3 years (from the affec-
tive date of this amendment) for com-
plance. Proposed § 121.358(¢c is adopted
with the revisions discussed herein.
Proposal §-37, Several commentators
objected to proposed § 25.1459(a){4),
which would require a means for pre-
flight checking of the flight recorder for
proper operation. One commmentator stat-
ed It is not technically within the state-
of-the-art to meet this test requirement
for foll-recording systems, and that the
proposed requirement ix unnecessarily
restrictive. Another commentator con-
tended that there would be.a prohibitive
increase {n flight-crew and ground-crew
workjoad to conduct the proposed test. In
light of these comments, and after fur-
ther review by the FAA, the FAA belleves
that proposed § 25.1450(a) (4) would be
unnecessarily restrictive. Accordingly,
proposed § 25.1459(n) (4) is withdrawn.
Nao unfavorable comments were re-
ceived concerning proposed § 25.1459(d)
and the proposed deletion of current
$25.1458(a) (7). Accordingly, §25.1450
(a) (T) is deleted and proposed § 25.1459
(d) is adopted without substantive
change. In addition, since the intent of
the proposal was that it only apply to
airplanes type cegtificated in the future,
$ 121.343(e), which requires compliance
with the provisions of § 25.1459, is clar-
Hied by revising the first sentence of the
lead-in to state that the applicable re-
quirements are those of § 25.1459 in ef-
fect one day prior to this amendment.
Proposal 5-38. One commentator ob-
jected to propesed § 25.1461, contending
that there is no need for it since current
4% 25,1300 and 25.801(c) provide ade-
quate coverage for this item, The FAA
does not agree. Sectlons 25.130% gnd
25.901(¢) list genersl requirements, the
former for all classes of equipment
and the Iatter for powerplant in-
stallations. These general requirements
do not contain the detailed airworthiness
standards specifically applicable to high
energy rotors that the FAA believes are
necessary for the ressons stated in the
explanation of this proposal
Another commentator suggested that
the proposal be clarified as to whether
§ 25.1461(a) requires compliancs with
either paragraph (b}, or (¢), or (d). The
FAA belleves that the proposed language
is clear In this respect. The applicant i

REGISTER, VOL. 42, NQ. 137-—MONDAY, JULY 18, 1977



required to comply with one of those
paragraphs, and he may select any one
of them.

For another comment related to thie
proposal, see Proposal 5-17,

The proposal to add & new § 25.1461 1s
sdopted without substantive change.

Proposal 5-39. For comments related
to proposed § 27.1301 and for the with-
drawal of proposed § 27.1301, see Pro-
posal 5-1,

Proposal 5-40. For comments related to
the proposal to amend § 27.13089{(a), and
for the withdrawal of this proposal, see
Proposal 5-22,

Proposals 5—41 and 2-129, The disposi-
tion of the proposals to add new
§¢§ 27.1311 and 27.1329 has been deferred
untll final rule-making action is taken
with respect to the proposals contatned
fn Alrworthiness Review Program, Notice
No. 7: Alrframe Proposals (Notice 75-26;
407FR 24802; June 10, 1975) . See Proposal
6-1.

Proposal 5—42. For comments related
to proposed § 27.1321(a), and the with-
drawsal of proposed § 27.1321(s), see Pro-
posal 5-3,

For eomments related to proposed
§ 27.1321(d), see Proposals 5-3 and 5-23.

Proposal 5—43. For a comment related
to the proposal to pdd & new § 27.1323(a),
sem Proposal 5—4. No unfavorzble com-
menis were recelved concerning pro-
posed §27.1823¢b), The proposal to
amend § 27,1323 15 adopted without sub~
stantive change.

Froposals 544, 2-35, 283, 2-128 and
2-183. Several commentators objected to
proposed § 27.1325(b) in Proposal 5-44
on the ground that Part 27 rotorcraft
are not normally certificated for flight
under IFR or icing conditions. Since
static vent icing may occur during both
VIR and IFR conditions, the FAA be-
lieves there Is ample justification for re-
quirlng an anti-jcing means or an alter-
nate source of static pressurs for the
certification of all rotorcraft employing
a static pressure system for required in-
Ftruments.

One commentator stated that even if
a static pressure gystem fallure occurred,
it would not jeopardize safe fiight and a
safe landing. The FAA disagrees. A static
pressure fallure would result in the loss
of relizble airspeed and altitude Infor-
mation.

Another commentator stated that the
fmplication of proposed & 27.1325(b) in
Proposal 5-44, when compared with cur-
rent § 23.1325(b) (3}, iz that the reading
of the altimeter when on the alternate
static pressure system cannot differ from
the reading of the altimeter when on the
primeary static pressure system. The FAA
agrees and proposed § 27.1325(b) 15 re-
vised by adding a sentence identical to
the last sentence of current § 23.1325
(b) (3) which Indicates that error is

allowed and requires & correction card

for errors greater than 50 feet.

Disposition of Proposals 2-35, 2-83, 2-
128 and 2-183 to amend §§ 23.1325, 25.~
1325. 27.1325 and 29.1325, respectively
{Notice 75-10) was deferred so that they
oould be considered in connectlon with
Proposal 5-44.

RULES AND REGULATIONS

One commentator stated that proposed
§ 23.1325¢¢), which would provide for
more complete duality of static pres-
sure sources, should not he applied to un-
pressurized aircraft U it ts demonstrated
that the statlc pressure system callbra-
tion, when each static pressure source 1s
selected, 12 not changed by the olher
static pressure source being open or
blocked.

The FAA believes this suggestion has
merit with respect to the proposed re-
quirement that when s static pressure
scurce 15 selected the other static pres-
sure source must be blocked off. However,
the exception would oply be appropriate
If it is demonstrated that the static pres-
sure system calibration, when each static
pressure source is selected, 1s not changed
by the other static pressure source being
open or blocked.

Accordingly, proposed #%23.1325(e),
25.1325(g), 27.1325(b), and 20.1325(f)
{Proposals 2.35, 2-83, 2-128, and 2-183,
respectively) are adopted without sub-
stantive change (proposed § 27.1325(h)
in Proposal 2-128 ang proposed § 28.1325
(f) in Proposal 2-183 are redesignated
$§ 27.1325(e) and 29.1325(g), respec-
tively, in view of the adoption of Propos-
als 5-44 and 5-57) and new §§28.1325
(d), 25.1325(h), 27.1325(d), and 28.1325
th) contain the exception discussed here.

Proposal 5—45. For comuinients related to
the proposal to amend § 27.1327, and for
an explanation of revislons to current
§ 27.1327<(a) and proposed §% 27.1327 (b}
and (c), se¢ Proposal 5-6.

Proposal 5-46, For comments related
to the proposal to add a new § 27.1335,
and for an explanation of the revisions
to proposed § 27.1335, see Proposal 5-21.

Proposal 5-47. For comments related
to the proposal to add a new § 27.1351(e}
see Proposal 5-9.

Proposal 5-48. For comments related

-to proposed §§ 27.1353(b) (1) and 27.1353

(%) see Proposal 5-10.

Proposal 5—49. No unfavorable com-
ments were recelved on the proposal to
smend §27.1357(k). Kccordingly, the
proposal 18 adopted without substantive
change.

Proposal §-50. The propoted amend-
ment of § 27.1401 relating to anticollision
lght field of coverage, color, and mini-
mum intensity requirements has been
adopted, with revisions, In a separate
rule-making action (Amdt. 27-19; ¢1 PR
529&). 38 noted previously in this pre-
amble,

Proposal 5-51. The disposition of the
proposal to amend §37.1545 has been
deferred untll final rule-msaking action
is taken with respect to the proposals
contained in Alrworthiness Review Pro-
gram, Notice No. 7: Alrframe Proposals
(Notice 76-26; 40 FR 24802; June 10,
1875) . Bee Proposal 5-18.

Proposal §-52. For comments related
to the proposal to add a new §27.1547
(e}, and for an explanation of the revi-
slons to proposed § 27.1647(e), see Pro-
posal 5-18.

Proposal 5-5). For comments related
to proposed § 29,1301 and for the with-
drawal of proposed § 20.1301, zee Pro-
posal 5-1. :
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Proposal 5~-54. One commentator ques-
toned the exception In B
§20.1303(g) In that it only applies to
those rotoreraft with a third sttitude in-
dicating system and does not epply to
those rotorcraft that are only required
to have one attitude indicating system
but have two. The FAA does not have
sufficlent information at this time to
justify extending the proposed exception,
s recommended by the commentator.

Another commentator suggested that
the 30-minute minimum interval specl-
fied In proposed § 29.1303(g) (3 should
be changed to “half the endurance of the
rotoreraft”. The FAA believes the pro-
posed requirement would give the flight
crew sufficient time to take corrective
action, or land, as the situation may
dictate.

Accordingly, § 20.1303(g) 1= adopted as
proposed.

" Proposal 5-55. For comments related
to the proposal to amend § 26.1309, zee
Proposal 5-22.

Proposal §-56. For comments related
to proposed §20.1321(a) and the with-
drawal of proposed §29.1321(a), see
Proposal 5-3.

For comments related to proposed
§ 28.1321(g) see Proposals 53 and 5-23.

Proposal 5-57. For comments related
to proposed §29.1325(c), see Proposal
§-44. In light of the comments received
and after further review, the FAA be-
lieves that there iz not sufficlent justifi-
cation to adopt a requirement for Part
29 rotorcraft that is more restrictive than
that in proposed § 27.1325(b) for Part 27

-rotoreraft! Accordingly, proposed §29.-

1325(c), as adopled, is revised t0 be sub-
stantively identical to § 27.1325(b) as
adopted.

Proposals 5-58 and 2-184. The disposl-
tion of the proposals o amend § 29.1311
has been deferred untl] final rule-mak-
ing action is taken with respect to the
proposals contained in Alrworthiness
Review Program, Notice No. 7: Alrframe
Proposals (Notice 75-26; 40 FR 24802;
June 10, 1875). See Propoeal 5-7.

Proposal §-89. For commentas related to
the proposal to add a new § 25.1335, and
for an explanation of the revisions to
proposed § 28.1335, see Proposal 5-217.

Proposal 5-60. For comments related
to the proposal to add a new § 20.1351(¢c),
see Proposal 5-28. For comments related
to the proposal to add s new §29.1351
{d), see Proposal 5-0.

Proposal 5-61, For comments related
to proposed §§20.1353(c)(1)() and
29.1353(c) (8), see Proposal 5-10.

Proposal 5-62. A commentator sug-
gested that it would be more appropriste
to caver the content of proposed § 28.1355
(b) (1) in1 § 29.1309 or § 29.1351. The FAA
does not agree. Proposed § 28.1355(1) (1)
states & requirement concerning distri-
bution systems and distribution systems
are the subject matter of current
§ 20.1355. Accordingly, § 28.1355(b) (1) 1s
adopted without substantive change.

Proposal $5-63. The proposed amend-
ment of § 29.1401 relating to anticollision
light field of coverage, color, and mini-
mum intensity requirements has been
adopted, with revisions, in & separate
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rule-making action (Amat. 29-11; 41 FR
5290}, as noted previously in this pre-
amble. )

Proposal 5-684. For comments related
to the proposal to revise 1§ 29.1457(b),
{d) (1), and (e), and for the withdrawal
of that proposal, see Proposal 5-36.

Propogal 5-65. The disposition of the
proposal -to amend §29.1545 has bheen
deferred until fina! rule-making action
is taken with respect to the proposals
contained In Alrworthiness Review Pro-
gram, Notice No. 7: Alrframe Proposals
(Notice 75-28; 40 FR 24802; June 10,
1975) . See Proposal 5-18.

Proposal 5-86. For a comment related
to the proposed revisjon of § p1.33(d) (3),
see Proposal §-54.

Section 91.33(d) (3) is adopted as pro-
posed.

Proposal 5-67. One commentator ob-
Jected to the proposal to amend § 91.38
because he belleved {1t would allow com-
pliance with either current § 91.36(b) or
proposed § 91.36(c). The commentator
misinterpreted the proposal. The pro-
posal would require compliance with
§ 61.36 (a), (b), and (e).

Another commentator contended that
the term “performance standards” in
proposed §91.36(¢c) would cause con-
fusion and suggested that the word “per-
formance' be deleted. Bince the intent
of the proposal was to require compliance
with all of the minimum standards in
the specified TSOs, the FAA agrees with
the comment and the word “perform=
ance” is deleted In the amendment.

Two commentators suggested revisiona
to proposed § 91.36(c) that would, In ef-
fect, allow the continued operastion of
currently installed pressure altitude re-
porting equipment using altimeters and
digitizers that do not meet the standards
in TSO-C10b and TBO-C88 respectively.
The FAA bellever that unless these
standards are met, there s no assurance
that altimeters end digitizers will per~
form thelr important altitude reporting
function under all probable operating
conditions during flight. For this reason,
the commentators’ suggestion is not
adopted. However, after further con-
siderntion, the FAA belleves that the pro-
posed one-year installation period (afier
the effective date of the amendment)
may not allow enough time to procure
and install altimeters and digitizers
which comply. Accordingly, the amend-
ment as adopted prescribes a two-year
installation period.

One commentator recommended that
proposed § §1.36¢¢) be revised by replac-
ing the term “digitizers” with the term
“automatic pressure altitude digitizer
equipment” (which is the complete term
used in current TSO-C88) because the
use of the term “digitizers” would allow
approval of equipment that did not meet
the standards in TSO-C88. The FAA does
not belleve that the recommended re-
vision 1s necessary. It is clear that the
equipment referred to must meet the
standards In

The proposal to amend §51.36 Is
sdopted with the discussed
herein,

Proposal 5-68. After further considera-
tion of the proposal ta amend § 121.337,

FEDERAL
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and in Jght of the comments received,
the FAA belleves that the issues involved
warrant further study. Aecordincly. the
g;:pom.l to smend [ 121337 1 with-

Proposal 5-69. Beveral commenhtora
objected to proposed § 121.343(a). The
objections included the following: '

¢ Each new alrplane design Is suffi-
clently different to preclude ldentifying
identical components, and system status,
that would have the same effect upon
controlled flight.

& Flight recorders meeting the cur-
rent requirerments are providing the an-
swers for accident investigation. There
1= no hard evidence ihat additional
perameters are needed

¢ The proposed additional parameters
represent a growth of over 100 percent in
existing flight recorder systems, with a
corresponding in system com-~
plexity. The result would be a sharp de-
crease in the reliability of not only the
fHight recorder but slso of the equipment
gli:uﬁittored. much of it essential to safe

® The proposed additional parameters
would require the installation of systems
and compenents of major cost whose
sole purpose is t0 ald accident investiga~
tlon. One commentator estimated that
the modification program would cost the
airline industry $35 million, including
alrplane out-of-service costs. There
would also be greatly increased mainte-
nance costa because of the Increased
complexity of the system.

* The proposed additional parameters
have not been justified on a cost-benefit
basis, and no rationale has been given to
justify the gselection of the proposed
parameters from all of the parameters
that could be recorded.

® Although some of the proposed ad-
ditional parameters may enhance the
recording system, the implementation of
even these would take at least three
Fyears,

® The proposal does mnot provide
ranges, accyracies, or recording intervala
for the sdditional parnmeters,

In the lght of these comments, and
after further review, the FAA believes
that the need for the proposed sdditional
fiight recorder parameters has not been
justified Moreover, the FAA now believes
that standards setting forth acceptable
ranges, accuracies, and recording inter-
vals, for such additional parameters
should be developed concurrently with
the requirement that they be provided.

Accordingly, proposed § 121.343(s) is
withdrawn.

Proposal 5-70. For comments related
to the proposal to revise §121.359(c¢)
and for an explanation of the revisions ta
proposed § 121.350(¢), see Proposal 5-36.

Proposal 5-71. For comments related
to the proposal to revise §127.127(h}
and for the withdrawal of that proposal,
see Proposal 5-38,

. Drar7iNg INFORMATION

The principal authors of this docu-

ment are Irving Fagin, Flight Standards

Bervice, and James M. Barron snd Eeith
B. May, Office of the Chief Counsel.

ADOPTION OF THX AMENDMENTS

Accordingly, Parts 23, 25,37, 29, 91,
and 121 of the Federal Aviation Regula-
tlons (14 CFR Parts 23, 25, 27,20, 81, and
121) are amended as follows, effeciive
Seplember 1, 1077,

PART 23~-AIRWORTHINESS STANDARDS:
NORMAL, UTILITY AND ACROBATIC
CATEGORY AIRPLANES

1. By revislng 3231301 to read as
follows:

§ 23.1301 Function and installation.

Each jtem of installed equipment
must—

(a) Be of a kind and design appropriate
to its intended tunction.

(b) Be Isbeled as to its identification, -
function, or operating limitations, or any
applicable combination of these factors;

(e) Be installed sccording to lImita-
tiona specified for that equipment; and

(d) Punction properly when installed,

2. By adding a new § 23. 1321(e) to read

as follows:

§ 23.1321 Arrangement and visibility.
- » R J - [ N

(e) If & visual indicator is provided
to tndicate malfunction of an nstru-
ment, It must be effective under all
probable cockrit lighting conditfons.

1. Bynmmc!:ialszswmdufol-
lows:

§ 23.1323  Airspeed indicating wystem.

_ {n) Each alrspeed Indicating instru-
ment must be calibrated to indicate true
airspeed (at sea level with a standard
atmosphere) with a minimum practi-
cable instrument calibration error when
the corresponding pitod and static pres-
sures are Applied.

(h) Each airspeed system must he
callbrated in flight to determine the sys-
tem error. The sysiem error, including
position error, but excluding the alrspeed
indicator mmstrument calibration ervor,
may not exceed three percent of the cali-
brated airspeed or five knots, whichever
is greater, throughout the following
speed ranges:

(1) 1.3 Vs to Vuo/Muo or Vxe, which-
ever is appropriate with flaps retracted.

(2) 1.3 Va, to Vrx with flaps extended.

4, By adding new §§ 23.1328 (¢), (1)
and (e) toread as foliows:

§ 23.1325 Static pressure system.

(¢) Except as provided in paragraph
(d) of this section, {f the static pressure
system incorporates both a primary and
an alternate statlc pressure source, the
means for selecting one or the other
source must be designed so that—

(1) When elther source is selected, the
other is blocked off ; and

(2) Both sources cannot be hilocked off
simultaneously. :

(d) For unpressurized alrpla.nes, para-
graph (ci(1) of this gection does not
apply If it can be demonstrated that the
static pressure system callbration, when
either static pressure source is selected, Is
not changed by the other static pressure
source being open or blocked.
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(e) Each system must be designed and
tnstalled so that the error in indicated
pressure altitude, at ses level, with »
standerd stmosphere, excluding Instru-
ment calibretion error, does not result in
an error of more than =+ 30 feet per 100
knots speed for the appropriate configu-
ration in the speed range between 1.3 Vs,
with flaps extended and 1.8 Va, with flaps
retracted. However, the error need not be
leas than +30 feet.

§. By revising § 23.1327 to read as fol-
lows:

§ 23.1327 Magnetic direction indicator,

(a} Except as provided {n paragraph
{b) of this section—

{1) Each magnetic direction indicator
must be installed so0 that {ts accuracy is
not excessively affected by the airplane’s
vibration or magnetic fBelds; and

(2) The compensated installation may
not have a devistion, in level flight,
grecter than ten degrees on any heading.

(h) A magnetic nonstabilized direction
indicator may deviate more than ten de-
grees due to the operation of elecirically
powered systems such as electricelly
heated windshlelds if either & magnetic
stabilized direction indicator, which does
not have a deviation In level flght
greater than ten degrees on any heading,
or a gyroscopie direction indicator, Is in-
stalled. Deviations of a magnetic non-
stabillzed direction Indicator of more
than 10 degrees must be plecarded in
accordance with § 23.1547¢e).

6. By revising §23.1335, including the
heading, to read as follows:

§ 23.1335 Flight direcior systems.

H a flight director system is installed,
means must be provided to indicate to
the flight crew its current mode of op-
eration. Selector switch position 1s not
acceptable s o means of indication.

7. By adding & new §23.1351<f)
read as follows:

§ 23.1351 General.

¢y Ezxiernal power. I provisions are
made for connecting external power to
the nirplane, and that external power
ean be electrically connected to equip-
ment other than that used for engine
starting, means must be provided to en-
stre that no external power supply hav.
ing m reverse polarity, or a reverse phase
sequence, can supply power to the air-
plane's electrical system,

8. By revising § 23.1353() (1) and by
sdding & new §23.1353(1) to read as
follows:

§ 23.1353 Siorage battery design and
installation.
E

by * .

(1) At maximum regulated voltage or
power;

[ ] . » [ ] L]

(1) Each nickel eadmium battery in-
stallation capable of belng used to start
an engine or auxiliary power unit must
have provisions b0 prevent any hazand-
ous effect om structure or essential sys-

to
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tems that may be eaused by the maxi-
mum amount of heat the battery can
generate durlng a short circuit of the
battery or of its individual eells,

9. By revising §23.1357(b) to read as
follows:

§ 23.1357 CGircuit protective devices.

» . L} LJ L]

{b> A protective device for a circuit
essential to flight safety may not bhe
used to protect any other circuls.

» - L] -

§ 23.1361 [Amended]

10. By amending § 23.1361(b) by add-
ing, at the end thereof, the sentence,
“These circuits must be isolated, or phys-
ically shielded, to prevent thelir igniting
flarnmable fluids or vapors that might be
liberated by the leakage or rupture of
flammable fluld systems.”

§ 231401 [Amended]

11. By amending § 23.1401 by striking
the number 20" in both places In para-
graph (b) and Inserting in place thereof
{in both places) the number “75”, and by
adding & line at the end of the table in
paragraph (1) to read as follows:

“30° 0 TS e rem———— 207

12. By adding & hew § 23.1438 {0 read
as follows:

§ 23.1438 Prceasurization
matic systems.

(a) Pressurization system elements

must be burst pressure tested to 2.0
times, and proof pressure tested to 1.6
times, the maximum normal operating
pressure.
. .{b) Ppneumatic system elements must
be burst pressyre tested to 3.0 times, and
proof pressure tested to 1.5 times, the
maximum normal operating pressure,

(¢) An analysis, or & combination of
analysis and test, may be substituted for
sny test required by parsgraph (a) or
(b) of this section if the Administrator
fAinds it equivalent to the required iest.

13. By sdding new §§ 23.1447 {c) and
{d) to read as follows:

§ 23.1447 Equipment sandards
oxygen dispensing units,
» - L] L]

{¢) If certification for operation above
30,000 feet is requested, the dispensing
units providing the required oxygen Bow
rate must be antomatically presented to
each occupant before the cabin pressure
altitude exceeds 16,000 feet.

{dy If an automatic dispensing unit
Chose and mask, or other unit) system is
Installed, the crew must be provided with
» manual means to make the dispensing
units Immeditely available in the event
of feilure of the automatie system.

14. By adding a new § 22.1450, follow-
ing §23.1449, {n Bubpart F, to read as
follows:

B 23.1450 Chemical oxygen generalors.

{a) For the purpose of this section, a
chemical oxygen generator is defined as
& device which produces oxygen by chem-
ical reaction.

and pneu-

for
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(b) Each chemical oxygen generstor
maust be deslgned and installed in accord-
ance with the following requirements:

(1) Burface temperature developed by
the generator during operation may not
create a Hazard to the airplane or to its
oscupants.

{2) Means must be provided to relieve
any internal pressure that may be haz-
ardous.

(¢) In addition to meeting the require-
ments in paragraph (b) of this section,
each portable chemicel oxygen genera-
tor that is capable of sustained operation
by successive replacement of & generator
element, must be placarded to show-—

{1) The rate of oxygen flow, in Hiers
per minute;

{2} 'The duration of oxygen flow, In
minutes, for the replaceable generator
¢lement; and

{(3) A warning that the replaceable
generator element may be hot, unless the
element construction is such that the
gurface temperature cannot exceed 100
degrees F.

15. By adding & new § 23.1461, follow-
ing §23.1450, in Bubpart ¥, to read as
follows:

§ 23.1461 Eguipment comaining high
energy rotors.

{(a) Equipment containing high en-
ergy rotors must meet paragraph (b),
(¢), or {d) of this section.

{b) RHigh energy rotors contained in
equipment must be able t0o withstand
damage caused by malfunctions, vibra-
tion, abnormal speeds, and abnormal
temperatures, In addition—

{1) Auxiliary rotor cases must be able
to contain damage caused by the failure
of high energy rotor blades; and

{2) Equipment contrel devices, &ys-
tems, and instrumentation must reason-
ably ensure that no operating Hmitations
affecting the integrity of high energy ro-
tors will be exceeded in service.

(e) It must be shown by test that
equipment containing high energy rotors
can contain any failure of a high energy
rotor that occurs at the highest speed
obtalnable with the normal speed control
Qevices inoperstive,

(d) Equipment containing high energy
rotors must be located where rotor fatlure
will neither endanger the occupants nor
adversely affect continued safe flight.

16. By adding a new § 23.1547(e} to
read as follows:

£ 23.1547 Magnetic direction indicator.
* L] [ ] L ]

(e) If a magnetic nonstabllized direc-
tion indicator can have n deviation of
more than 10 degrees caused by the op-
eration of electrical equipment, the
placard must state which electrical
Joads, or combination of loads, would
cause & deviation of more than 10 de-
grees when turmed on.

PART 25--AIRWORTHINESS STANDARDS:
TRANSPORT CATEGORY AIRPLANES

17. By revising §25.831(e) and by
adding & new § 25.331(f) to read as
follows:
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§ 25.831 Ventilation. -- i

- - L] - L]

(&) Except as provided in paragraph
) of thig section, means must be pro-
vided to enable the occupants of the fol-
lowing compartments and areas to con-
trol the temperature and gquantity of
ventilating air supplied to their compart-
ment or area independently of the tem-
perature and quantity of air supplied to
other compartments and areas:
< {1) The flight crew compartment.

(2) Crewmember compartments and
areas other than the flight crew com-
partment unless the crewmember com-
partment or area is ventilated by air
interchange with other compartments or
areas under all operating conditions.

{I) Means to enable the flight crew
to control the temperature and quantity
of ventilating air supplied to the flight
crew compartment independently of the
temperature and quantity of ventilating
alr supplied to other compartments are
not required if all of the following con-
ditions are met:

(1) The total volume of the flight crew
and passenger compartments is 800 cubic
feet or less.

(2) The air inlets and passages for air

. to flow between flight crew and passenger
compartments are arranged to provide
compartment temperatures within 5 de-
grees P. of each other and adequate
ventilation to occupants in both com-
partments.

{(3) The temperature and ventilation
controls are accessible to the flight crew.

138, By amending the lead-in of § 25.-
1309¢(d) and by revising §§ 25.1309(b} (27,
{c), () (3) and (f) to read as foliows:

§ 25.1309 Equipment, sy-icms, and in-
stallations.
L ] » L] *® -

(b) [ I I )

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

(¢) Warning information must be pro-
vided 1o alert the crew t¢ unsafe system
operating conditions, and to enable them
to take appropriate corrective action
Bystems, controls, and assoclated moni-
toring and warning means must be de~
signed itc minlmize crew errors which
could create additfonal hazards.

(d) Compliance with the requirements
of paragraph (b) of this section must be
shown by analysis, and where necessary,
by appropriate ground, flight, or simula~
tor tests. The analysis must consider—

[ ] L ] L] [ ] [ ]

(e) [ I B ]

(3) Essential loads a.f’oer failure of—

{{) Any one engine on two-engine air-
planes: and

(i1 Any two engines on three-or-more
engine airplanes.

» & » [ ] »

(f) In determining compliance with
paragraphs (e} (2) and (3) of this gec-
tion, the power losds may be assumed to
be reduced under a monitoring procedure

FEDERAL
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consistent with safety in the kinds of
operation authorized. Loads not required
in conirolied flight need not be consld-
ered for the two-engine-inoperntive con-
dition on airplanes with three or more
engines,

By adding & new !25 1321 (e) to
read Bs fonows

§ 25.1321 ' Arrangement and visibility.
- . - - » L J

(e} I a visual indicator is provided to
indicate malfunction of an instrument, it
must be effective under all probable cock-
pit lighting conditions.

20. By adding new #§ 25.1325(g) and
(h) to read as follows:

§ 25.1325 Siatic pressure systems.
» » L] [ ] [ ]

(g) Except as provided in parsgraph
(h) of this section, if the static pressure
system Incorporates both a primary and
an alternate static pressure source, the
means for selecting one or the other
source must be designed so that—

(1) When either source 1s selected, the
other is blocked off; and

(2) Both sources cannot be blocked off
simultaneously.

(h) For unpressurized airplanes, para-
graph (g) (1) of this section does not ap-
ply i it can be demonstrated that the
static pressure system calibration, when
either static pressure source Is selected,
is not changed by the other static pres-
sure source being open or blocked.

21. By amending § 25.1331 by striking
the phrase “, or adjacent t0,” in para-
graph {a}{(1), and by revising § 25.1331
(a) (2), and sdding a new paragraph (a)
(D, to read as Iollows:

§ 25.1331 Instruments using a power
supply.

(a) . 8 %

(2) Bach instrument must, in the event
of the failure of one power source, be sup-
plied by another power source. This may
be accomplished automatically or by
manual means.

(3) If an instrument presentlng navi-
gation data receives information from
sources external {o that instrument and
loss of that information would render the
presented date unreliable, the instru-
ment must incorporate & visual means to
wamn the crew, when such loss of infor-
mation occurs, that the presented data
should not be relied upon.

[ ] * .- - [ ] -
§25.1333 [Amended]

22. By striking the period at the end
of §25.1333(a) and nserting & semicolon
in place thereof,

23. By adding a new § 25.1335 to read
as follows:

§ 25.1335 Flight director systema.

If a flight director system is installed,
means must be provided to indicaie to
the fiight crew its current mode of oper-
atlon. Selector ewlich position is not ac-
ceptable as & means of indication.

24. By adding new §§ 25.1351 (¢) and
{d) to read as follows:

§ 25.1351 Generl.

(c) External power. I provisions are
made for connecting external power to
the alrplane, and that external power
can be electrically connected to equip-
ment other than that used for engine
starting, means must be provided to en-
sure that no external power supply hav-
ing a reverse polarity, or a reverse phase
sequence, can supply power to the air-
plane’s electrical system.

(d) Operation without normal electri-
cal power. It must he shown by analysis,
tests, or both, that the airplane can be
operated safely In VFR conditions, for a
period of not less than five minutes, with
the normal electrical power (electrical
power sources excluding the battery) in-
operative, with critical type fuel {(from
the standpoint of flameout and restart
capability), and with the sirplane ini-
tially at the maximum certificated alti-
tude. Parts of the electrical system may
remain on if—

(1) A single malfunction, including a
wire bundie or junction box fire, cannot
resylt in loss of the part turned off and
the part turned on;

(2) The parts turned on are electri-
cally and mechanically isolated from the
parts turned off; and

(3) The electrical wire and cable in-
sulation, and other materials, of the
parts turmed on are self-extinguishing
zihen tested In accordance with § 25.1359

R

25. By revising § 25.1353(e) (1} ({) and
by adding a new § 25.1353(c) (5) to read
as follows:

§ 25.1353 Elcctrical equipment and
instaflations. -
- - - . *

(c) [ I I

{1) » * » ‘

1) At maximum regulated voltage or
power;

(5) Bach nickel cadmium battery in-
stallation capable of being used to start
an engine or auxiliary power unit must
have provisions to prevent any hazard-
ous effect on structure or essentlal sys-
tems that may be caused by the maxi-
mum amount of heat the battery can
generate during a short cireult of the
battery or of its individual cells.

§25.1401 [Amended]

26. By amending § 25.1401 by striking
the number “30” in both places in para-
graph (b} and Inserting in place thereof
(In both places) the number “75”, and by
adding a line at the end of the table in
paragraph (I) to read as follows: “30° to
75 ... 207,

27. By adding & new § 25.1421, follow-
Ing §25.1419, and before the heading
“Miscellaneous Equipment”, to read as
follows:

§ 25.1421 Megaphones.

If a megaphone is installed, a restraine
ing means must be provided that is ca-
pable of restraining the megaphone
when it is subjected to the ultimate
inertia forces specified in § 25.561(b) (3},
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28. By amending § 25.1435 by striking
the language In § 25.1435() (3} and In
place thereo! inserting the term “iRe-
servedl”, by revising §f 25.1435 (&) ()
and () (&)U, and by sdding new
§§ 25.1435 (&) (7) and (a)(8), to read as
follows: :

§ 25.1435 Hydraulic systems.

(‘) s 8

(2) A means to indicate system pres-
sure and a means to indicate fiuid quan-
tity, both located at a fiight crewmember
station, must be provided for each hy-
draulic system that—

(1) Performs a function that is essen-~
$is) for continued safe fiight and land-
ing; or

(i) In the event of hydreullc system
malfunction, requires corrective action
by the crew fo ensure contihued safe
flight and Isnding.

(3) [Reserved}

(4) L I I )

(i} Except as provided in paragraph
(a){(T) of this section, will not exceed
125 percent of the design opergsting pres-
sure, excluding pressure at the outlets
spacified in paragraph (&) {4) (1) of this
section. Design operating pressure is the
maximum steady operating pressure,

(7) Translent pressure in a part of the
system may exceed the limit specified in
paragraph (a) (4) {1) of this section H—

(1) A survey of those transient pres-
sures 1= conducted to determine thelr
magnitude and frequency: and

(i) Based on the survey, the fatigue
strength of that part of the system i
;\étt);tanuated by analysis or tests, or

(8) Each hydraulic pump must be de-
signed and instslled so that Josz of hy-
draulic fuld to the pump cannot create
& hazard that might prevent continued
safe fight and landing,

.29. By adding a new § 25.1438, follow-
Ing £ 25.1435, to read as follows:

g 25.1438 Pressurization and pnenmatic
systems, .

{a) Pressurization system elements
must be burst pressure tested to 2.0 times,
and proof Dressure tested to 1.5 times,
the maximum normal operating pres-
sure. -
(b} Pneumatic system elements must
be burst pressure tested to 3.0 times, and
proof pressure tested fo 1.5 times, the
maximum normal operating pressure.

{¢) An enalysis, or & combination of
enalysis and test, may be substituted for
any test required by paragraph (a) or
(b} of this section if the Administmtor"
finds it equivalent to the required test.

30. By revising §4§ 25.1447(c) (1) and
(c) (2). to read as follows:

§25.1447 Equipment standards for
oxygen dispensing units.
. L] [ ] [ ] L]
{cy » o »

{1) There must be an oxygen dispens-
Ing unit connected to oxygen supply ter-
minals Mmedjatqy avallable to each

RULES AND REGULATIONS

occupant, wherever seated, If certifica-
ton for operation mbove 30,000 feet is
requested, the dispensing units providing
the required oxrgen fiow musi be auto-
matically presented 1o the occupants
before the cabin pressure altitude ex-
ceeds 15,000 feet and the crew must be
provided with a manual means to make
the dispensing units immediately avall-
able in the event of failure of the auto-
matic system. The total number of dis-
pensing units and outlets must exceed
the number of seats by at least 10 per-
cent. The extra uniis must be as unil-
formly distributed throughout the cabin
as practicable,

(2) Each flight crewmember on flight
deck duty must be provided with demand
equipment. In addition, each fRight
crewmember must be provided with a
guick-donning type of oxygen dispensing
unit, connected to an oxygen supply ter-
minsal, that 1s immediately available to
him when seated at his station, and that
is designed and installed so that it—

(i) Can be placed on the face from its
ready position, properly secured, sealed,
and supplying oxygen upon demand, with
one hand within five seconds and without
disturbing eyeglasses or causing delay

in proceeding with emergency duties;”

and . .

(ii} Allows, while in place, the per-
formance of normal communication
functions.

* - » - a

31. By adding & new § 25.1450, follow-

ing § 25.1445, to resd as follows:

§ 25.1450 Chemical oxygen generators.

(a)} For the purpose of this section, a
chemical oxygen generator is defined as
a device which produces oxygen by chem-
ical reaction.

(b} Each chemical oxygen generator
must be designed and Installed in accord-
ance with the following requirements:

(1) Surface temperature developed
by the generator during operation may
not create a hazard to the airplane or to
its occupants.

€2) Means must be provided to relieve
any internal pressure that may be
harardous. :

(¢) In addition to meeting the require~
ments iIn paragraph (b) of this section,
each portable chemical oxygen generator
that is capable of sustained operation by
successive replacement of a generator
element must be placarded to show—

(1} The rate of oxygen fow, In liters
per minute;

(2) ‘'The duration of oxygen flow, In
minutes, for the replaceable generator
element; and

(3) A warning that the replaceable
generator element may be hot, unless the
element construction is such that the
surface temperature cannot exceed 100
degrees F.

32. By revising § 25.1457(g) to read na
follows:

§ 25.1457 Cockpit volce recorders,

(g} Each recorder container must—
(1) Be either bright orange or bright
yellow;
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(2) Have reflective tape affixed to its
exiernal surface to facllitate its location
under water; and

(3) Have an underwater locating de-
vice, when required by the operating
ryles of this chapter, on or adjacent to
the container which i& secured in such
manner that they are not lkely to be
scparated duripg crash_impsaet.

33. By amending § 25.1459 by deleting
paragraph (a){7); by striking the word
“and” at the end of paragraph(a) (3); by
striking the period at the end of para-
graph (a)(4) and inserting a semijcolon
in its place; by striking the period st the
end of paragraph (a){5) And inserting
in its place a semicolon followed by the
word “and”; and by revising § 25.1459(d)
to read as follows:

§ 25.1459 Flight recorders.

* * LJ L2 -

(d) Each recorder container must—

(1) Be either bright orange or bright
yellow;

(2) Have reflective tape affixed to its
external surface to facilitate its location
under water; and

(3) Have an underwater lecating de-
vice, when required by the oberaiing
rules of this chapter, on or adiacent to
the contalner which is secured In such a
manner that they are not likely to be
separated during crash impact.

34. By ndding a new § 25.1461, follow-
ing §25.1459, in Bubpart F, to read as
follows:

§ 25.1461 Equipment containing high
energy rokors.

() Equipment contalning high en-
ergy rotors must meet paragraph (b),
{c), or (d) of this section.

(b) High energy rotors contained in

‘equipment must be able to withstand

damage caused by msalfunctions, vibra-
tion, abnormal speeds, and abnormal
temperatures. In addition—

(1) Auxiliary rotor cases must be able
to contaln damage caused by the failure
of high energy rotor blades; and

(2) Equipment control devices, sys-
tems, and instrumentation must reason-
ably ensure that no operating limita-
tions affecting the integrity of high en-
ergy rotors will be exceeded in service.

(c) It must be shown by test that
equipment containing high energy rotors
can contain any failure of » high energy
rotor that occurs at the highest speed
obtainable with the normal speed con-
trol devices inoperative.

{d} Equipment containing high en-
ergy rotors must be located where rotor
faflure will nelther endangar the occu-
pants nor adversely affect continued safe
fiight,

PART 27-—AIRWORTHINESS STANDARDS:
NORMAL CATEGORY ROTORCRAFT

35. By adding & new §27.1321{d) to
read as follows:

§27.1321 Arrangement and visibility.
- - » L ] »
{d) I a visual Indicator is provided to
indicate malfunction of an instrument,
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it must be effective under all probable
cockpit lighting conditiona,

as8. Byamendlnglz'?lszabrrededg
nating paragraph (b) as paragraph (¢);
by revising paragraph (a) and redesig-
nating It as paragraph (b), and by add-
if.r;ﬁanewpamamph (a) to read as
ows:

£ 27.1323 Airspeed indicating system,

(a) Each airspeed indicating instru-
ment must be calibrated to indicate true
airspeed (at sea level with a standard
atmosphere) with s minimum practi-
cable instrument calibration error when
the corresponding pitot and stati¢ pres-
sures are applied,

(b) The airspeed indicating system
must be calibrated in flight at forward
speeds of 20 knots and over,

* » [ ] » L
31. By amending § 27.1325 by revizing
the section heading; by designsating the
present paragraph as paragraph (a);
and by adding new paragraphs (b}, (c],
and (d) to read as follows:

§ 27.1325 Static pressure systems.

* . . » L

(b} Each static pressurs port must be
designed and located in such manner
that the correlation between alr pres-
sure in the static pressure system and
true ambient atmospheric static pressure
is not altered when the rotorcraft en-
counters icing conditions. An anti-leing
means or an alternate source of static
pressure may be used in showing come
pliance with this requirement. If the
reading of the altimeter, when on the
alternate statlc pressure system, differs
from the reading of the altimeter when
on the primary statle system by more
than 50 feet, a correction card must be
provided for the alternate statlc system.

(¢} Except as provided in paragraph
(d) of this section, if the static pressure
system incorporates both A primary and
an slternate static pressure source, the
means for selectng one or the other
source must be designed so that—

(1) When elther source {s selected, the
other s blocked off; and

(2) Both sources cannot be blocked off
simultaneously.

(d) For unpressurized rotoreraft, parma-
graph (e) (1) of this section does not
apply i it can be demonstrated that the
static pressure system calibration, when
either static pressure source 1z selected, is
not changed by the other static pressure
source being open or blocked.

38. By revisiog § 27.1327 to read as
follows:

§27.1327 Magnetic
calor.

(a) Except as provided In paragraph
(b)Y of this section—

(1) Each magnetic direction Indicator
must be installed so that Its accuracy is
not excessively affected by the rotor-
craft's vibration or msagnetic flelds; and

(2) The compensated {nstallation may
not have & deviation, in level fifght,
greater than 10 degrees on any heading.

(b) A magnoetlc nonstabflized direc-
tion indicator may deviate more than 10

direction  indi-
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degress due to the cperation of elec-
trically powersd systema such as elec-
trically heated windshields If either a
magnetic stabflized direction indicator,
which does not have a deviation in level
fiight greater than 10 degrees on any
heading, or & gyroscople direcfion In-
dicator, 1s Installed, Deviations of 8 mag-
netic nonstabllized direction indicator of
more than 10 degrees must be placarded
in gecordance with § 27.1547(e).

39. By adding s new § 27.1335 to read
as follows:

§ 27.1335 Rlight director systems.

If » Bight director system is installed,
means must be provided to indicate to
the flight crew its current mode of op-
eration. Belector switch position is not
acceptable as s means of indication,

40. By adding a new §27.1351(e) to
read as follows:

§ 27,1351 General.

- L ] [ ] » .

{¢) Ezxiernal power. X provisions are
made for connecting external power to
the rotorcraft, and that external power
can be elecirically connected to equip-
ment other than that used for engine
starting, means must be provided to en-
sure that no external power supply hav-
ing a reverse polarity, or a reverse phase
sequence, ¢an supply power Lo the rotor-
craft’s electrical system.

41, By revising § 27.1353(b) (1) and by
adding a new paragraph () to rend a8
Tollows:

§ 27.1353 Siorage buttery design and
installation,
» - L] [ ] L]
hy ¢+ * »*
(1) At maximum regulated voltage or
power,

- - - - -

(#> Each nicke! cadmium battery In-
stallation capable of being used to start
an engine or auxiliary power unit must
have provisions to prevent any hazard-
ous effect on structure or essential sys-
tems that may be caused by the maxi-
mum amount of heat the battery can
generate during a short circuit of the
battery or of its individual cells.

42. By revising § 27.1357{b} to read as
follows: .

§ 27.1357 Circuit protective devices.
. . . . .

(b A protective device for s circuit
essential to fiight safety may not be used
to protect any other clreuit.

» L] » [ ] L]

43. By pdding » new §27.1547(e) to

read as follows:

§ 27.1547 Magnetic direction indicator.

(e) If & magnetic nonstabllized diree-
tion indicator can have a deviation of
more than 10 degrees caused by the op-
eration of electrical equipment, the plac-
ard must state which electrical loads,
or combination of loads, would cause a
deviation of more than 10 degress when

turned on.

T~

PARY 29-—AIRWORTHINESS STANDARDS:
TRANSPORT CATEGORY ROTORCRAFY

44. By revising § 28.1303(g) to read as
follows:

§ 29.1303 Flight and navigation instru.
ments,

The following are required flight and
navigationa] instruments;

- L] L] L] -

(€ A gyroscopic rate-of-turn indica-
tor combined with an integral slip-skid
indicator (turn-and-bank Indicator) ex-
cept that only a slip-skid indicator is re-
quired on roforcraft with s third atti-
tude instrument system that—

(1) Is useable through flight attitudes
of =+ 80 degrees of pitch and » 120 de-
grees of roll;

{2) Is powered from a source Indepen-~
dent of the electrical generating system.:

(3) Continues religble operation for &
minimum of 30 minutes after total fail-
ure of the electrical generating system;

{4) Operates independently of any
other attitude indicating system;

(5) Is operative without selection afier
total fallure of the electrical generating
Kystetn;

(8) Is located on the Instrument panel
in a position acceptable to the Admin-
istrator that will make it plainly visible to
and useable by any pllot at his station;
and

(7) Is appropriately lighted during al
phases of operation.

45. By amending § 20.1309 by deleting
the word “four” in § 29.1309(e) and in-
serting the word “three” in place there-
of; and by revising §§ 29.1309(d) (3) (i}
and (i) to read as follows:

§ 29.1309 Equipment, systemna, and in-
stallations.
L ) L - * .

d) ***

'(3) " 0

{1) Any one engine, on roforcraft with
two engines: and

(1) Any two engines, on rotorcraft
with three or more engines.

. . L » .

46. By adding s pew § 20.1321(g) fo
read as follows:

£29.1321 Arrangement and visibility.

{g) If a visual] Indicator ls provided to
{ndicate malfunction of an instniment,
it must be effective under all probable
pockpit Hghting conditions.

47. By amending § 29.1325 by revising
the saction heading; by redesignating
paragraphs {¢), (d), and (e} as para-
graphs (d), (e), and (f), respectively,;
and by adding new paragraphs (¢), (8,
and (h) to read as follows:

§29.1325 Static pressure and pressure
altimeter systems.
» » L ] - L]

(¢) Each statle pressure port must be
designed and located In such manner
that the correlation between alr pressure
in the static pressure system and true

ambient atmospheric static pressure iz
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not altered when the rotorcraft encoun-
ters icing conditions. An antl-icing
means or an alternate source of static
pressure may be used in showing com-
pilance with this requirement. If the
reading of the altimetier, when on the
alternate static pressure system, differs
from the reading of the altimeteir when
on the primary static system by more
than 80 feet, a correction card must be
provided for the alternate statle system.

(g) Except as provided in paregraph
(h) of this section, if the static pressure
system fncorporates both a primary and
an alternate static pressure source, the
means for selecting one or the other
source must be designed so that—

(1) When either source is selected, the
other is blocked off; and

(2) Both sources cannot be blocked off
simultaneously. ’

(h) For unpressurized rotorcraft,
‘paragraph (g) (1) of this gection does
not apply if it can be demonstrated that
the static pressure system calibration,
when elther static pressure source is se-
lJected, is not changed by the other static
pressure source being open or blocked.

48. By adding a new § 29.1335, follow-
ing §29.1833, to read as follows:

§29.1335 Flight director systems.

If & flight director system is installed,
means must be provided to indicate to
the Night crew its current mode of op-
eration Belector switch position Is not
acceptable a5 & means of indication.

49, By adding new §{ 29.1351/¢) and
(¢} to read as follows:
£ 29.1851 General.

- » » L *

(¢) Ezxiernal power. If provisions are
made for connecting external power to
the rotorcraft, and that external power
can be electrically connected to equip-
ment pther than that used for engine
starting, means must be provided to en-
sure that no external power supply hav-
ing a reverse polarity, or a reverse phase
Bequerice, cRn supply power to the rotor-
craft's electrical syatem.

() Operation without normal elec-
‘trical power. It must be chown by analy-
sis, tests, or both, that the rotoreraft
can be operated safely in VFR condi-
tions, for a perlod of not less than five
minutes, with the normal electrical
power (electrical power sources exclud-
ing the batiery) Inoperative, with criti-
cal type fuel (from the standpoint of
flameout and restart capability), and
with the rotoreraft initlally at the maxi-
mum certificated altitude. Parts of the
electrical system may remain on if—

(1} A single malfunction, Including a
wire bundle or junction box fire, cannot
result tn loss of the part turned off and
the part turned on;

{2) The parts turned on are elec-
trically and mechanically isolated from
the parts turned off; and -

RULES AND REGULATIONS

(3) The electrical wire and cable in-
sulation, and other materials, of the
parts turned on are self-ext. ing
when tested in sccordance with § 25.1359
(d) n effect on September 1, 1877.

50. By revising §29.1353(¢?) (1) (1) and

‘by adding a new § 28.1353(c) (5) fo read

s follows:
§ 29.1353 Electrical equipment and in-
stallations.
« ® - [ ] - L]
(c) LI I
(1) » 2

(i) At maximum regulated voltege or
power;
L] [ ] . » [ ]

(5) Each nickel cadmium battery in-
stallation capable of being used to start
an engine or auxiliary power unit must
have provisions to prevent gny hazardous
effect on structure or essential systems
that may be caused by the maximum
amount of heat the battery can generate
during a short circult of the battery or
of its individual cells.

51. By revising § 28.1355(b) (1) to read
aa follows:

§ 29,1355 Distribution systcan.

[ ] - L ] L] -

(b) Each system must be designed so
that—

{1) For category A rotorcraft, essential
load circuits can be supplied in the event
of reasonably probable faults or open
circuits; and

» [ - L ]

PART 91—SENERAL OPERATING AND
FLIGHT RULES

52. By revising § 81.33(d»(3) to read
a5 follows:

£9).33 Powered civil aircraft with
stundard category U.S, lirworthin?s
certificates; instrumeni and equip-
ment requirements,
. . - - »

(d) Instrument flight rules. For IFR
fiight the following tnstruments and
equipment are required:

(3) Gyroscople rate-of-turn indicator,
except on the following alrcraft:

_{1) Large airplanes with a third atti-
tude instrument system useable through
flight attitudes of 360 degrees of pitch
and roil and installed in accordance with
¥ 121.305()) of this chapter; and

(i) Rotorcraft, type certiflcated under
Part 29 of this chapter, with a third atti-
tude Instrument system useable through
flight attitudes of = 80 degrees of pitch
and =+ 120 degrees of roll and installed
in sccordance with § 28.1303(g} of this
chapter.

. ] - . [ ]

53. By amending §91.36 by striking
the word “or” at the end of paragraph

(n) ; by striking the period at the end of -

parsgraph (b and inserting in place
thereof a semicolon followed by the word

86973

“or"; and by adding s new peragraph
(¢} to read as follows:

§91.36 Dawx correspondence between
auiomatically reported pressure ahi-
tude data and the pilot’s altitude
reference.

L] - L] [ ] L 3

(¢} After Beptember 1, 1875, unless the
altimeters and digitizers in that equip-
ment meet the standards in TSO-C10b
and TSO-C88, respectively.,

PART 121—CERTIFICATION AND OP-
ERATIONS: DOMESTIC, FLAG, AND
SUPPLEMENTAL AIR CARRIERS AND
COMMERCIAL OPERATORS OF LARGE
AIRCRAFT

54, By amending § 121.343 by revising
the first sentence of the lead-in of para-’
graph (e) 1o read as follows:

§121.343 Flight recorders.

L] L g L J » -

(e} Each flight recorder required by
this sectlon must be Installed in accord-
ance with the requirements of § 25.1459
of this chapter in effect pn August 31,
1877+ * *

- [ ] . L] L]

55. By revising § 121.359(c) to read as
follows:

£ 121.359 Cockpit voice recorders.

[ ] L] . * L] [ ]

() The cockpit voice recorder required
by this section must meet the following
application standards:

(1} The requirements of Part 25 of this
chapter in effect on August 31, 1977.

(2) After September 1, 1980, each
recorder container must-. )

(1) be elther bright orange or brizht
yeliow;

{il) Have reflective tape affixed to the
external surface to facilitate its location
under water; and

(#11) Have an approved underwater lo-
ceiing device on or adjacent to the con-
tainer which is secured In such a manner
that they are not likely to be separated
during crash impact, unless the cockpit
voice recorder, and the flight recorder
required by § 121.342, are installed adja-
cent to each other in such a manner that
they are not likely to be separated dur-
ing crash !mpact.

(Beca. 313(a), 601, 403, 604, and 805 of the
Federal Aviation Act of 1058 (49 U.S.C. 1364
(a), 1421, 1423, 1424, and 1425); and the sec.
8{c) of the Department of Transportation
Aot (49 U.B.C. 1655(¢c)).) -

Nore—The ¥Federal Aviatlon Administra-
Hon bhes determined that this decument does
not contaln & major proposal requiring prep-
aration of an Economic Impact Statement
undey Executive Order 1182], as amended by
Executive Order 11840, and OMB Circular
A-107,

Issued In Washington, D.C. on July 11,
10717,
QUERTIN B. TAYLOR,
Acting Administratlor.
[FR Doc.''1-30318 Fled T-15-77;8:46 am]
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