
.30802, Federal Register I Vol. 53, No, 157 I Monday, August 15, 1988 I Rules and Regulations -
DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration

14 CFR.Parl 23

[Docket No, 25147; Amdt, No. 23-361

Small Airplane Airworthiness Review
Program, Amendment No.1

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

SUMMARY: This amendment to Part 23 of
the Federal Aviation Regulations
upgrades the standards for cabin safety
and occupant protection during
emergency landing conditions for
airplanes type certificated to the
airworthiness standards of Part 23. This
action is based on the results of
research testing, liervice experience, and
a number of issues discussed at the
Sma11 Airplane Airworthiness Review
Conference, held October 22-26, 1964,
This amendment is inlended to increase
small Airplane occupant protection
during emergency landing conditions.
EFFECTIVE DATE: September 14,1988.
FOR FURTHER INFORMATION CONTACT:
Ronald K. Rathgeber. Aerospace
Engineer, Siandards OffIce (ACE-nO),
Aircraft Certification Division, Central
Region. Federal Aviation
Administration, Room 1656. 601 East
12th Sirt et. Kansas City. Missouri 64106;
telephone (616) 374-5688.
SUPPLEMCi!NTARY fNFO~MATIOt.l:

Regulatory History

This amendment is based on Notice of
Proposed Rulcmaking, Notice No. 86-19.
published in the Federal Register on
December 12,1966 (51 FR 44678). All
comments received in response to
Notice No. 86-19 were considered in
adopting this amendment.

Background

The FAA announced its Small
Airplane Airworthiness Review Program
in Notice No. CE-83-1 in the Federal
Register on January 31, 1983 (46 FR
4290), and in\ ited all interested persons
to submit proposals for consid€::ration.
The redew program goal is to provide
Rn opportunity for the public to
participate in improving. updating. Rnd
developing the airworthiness standards
applicable to small airplanes. as set"
forth in Part za. When applicable. the
review program is extended to the new
commuter category requirements
because the commuter category
Incorporated existing small airplane
requirements as set forth 10 Amendment
1'10.2';-34 [52 FR 1806; Januar) 15.1967)
of Pcl· t 23.

In Notice No, CE-83-1A, published in
the Federal Register on June 9, 1983 [48
FR 26623), the FAA extended the period
for submission of proposals. invited by
Notice No. CE-83-1, to May 3, 1984,

Prior to the FAA's announcement of
the Part 23 Review Program, the General
Aviation Safety Panel [GASP),
representing a broad constituency fmID
the general aviation community, was
formed at the request of the FAA for the
purpose of recommending regulatory
and nonregulatory means by which the
FAA could improve general aviation
safety. As a result of numerous GASP
technical working sessions. the panel
submitted proposals for enhanced cabin
safety and occupant protection in small
airplanes. These proposals were
supported by data from FAA and
='Jational Aeronautics and Space
Administration (NASA) Research
programs. The GASP proposals were
included in the approximately 560
proposals received in response to Notice
Nos. CE-83-1 and CE-83-1A.

Following receipt of the proposals. the
FAA published Notice No. CE-84-1 on
July 25, 1984 (49 FR 3OO53J, containing
the availability of agenda, compilation
of proposals, and announcement of the
Small Airplane Airworthiness Review
Program Conference. The conference
wus held on October 22-26, 1964, in 51.
Louis. Missouri. A copy of the transcript
of all discussions held during the
conference is filed in FAA Regulatory
Docket No. 23494,

After reviewing the proposals and
public comments received at the
conference. the FAAs first related
rulemaking action concentrated on
updating safety standards rela ted to
cabin safety and improved
crashworthiness. On December 12. 1986,
the FAA published Notice No. 66-19,
titled "Small Airplane Airworthiness
Review Program Notice No.1" in the
Federal Register (51 FR 44876). Notice
No. 86-19 proposed changes to
§ § 23.561. 23.783. 23.765, 23.787, and
23.807. and included a new § 23.562,
which proposed dynamic testing and
evaluation requirements for the seatl
restraint systems of small ai~planes.

At the time Notice No. 86-19 was
developed, the FAA was also
considering the adoption of an
additional category of airplane within
Part 23. On November 15.1963, the FAA
published Notice No. 83-17 in the
Federal Register (46 FR 52010), which
proposed certification procedures.
airworthiness and noise standards. and
operating rules for a commuter category
airplane. Notice No. 83-17 proposed to
include additional airworthiness
standards for airplanes with a maximum
seating r:npacity. excluding pilot seats.

of' 19 or less and a maximum certificated
takeoff weight of 19,000 pounds or less.
Finol action for the adoption of
standards for the commuter category
airplane was not complete when Notice
No. 66-19 was published and, as a
result. the commuter category airplane
was not specifically addressed in the
proposals made in Notice No. 8~19.
With the exception of dynamic testing of
seats and shoulder harness
requirements, the proposals in Notice
No. 66-19 were formulated to be
compatible with the requirements in the
proposed commuter category. The
background information of Notice No.
86-19 noted the pending rulemaking
activity of Notice No. 83-17 and the
FAA plans for considering additional
requirements for the commuter category
airplane. The FAA has initiated a
rulemaking project to address dynamic
testing of seats and occupant protection
for commuter category airplanes.

Part of the outcome of Notice No. 63
17 was adoption of Amendment No. 23
301, published in the Federal Register on
January 15, 1967 (52 FR 1806J, That
fulemaking action. in part, added the
airworthiness standards for commuter
category airplanes to Part 23. and added
new requirements to certain sections of
Part 23 which were proposed to be
changed by Notice No, 86-19, Therefore,
the final rulemaking action resulting
from Notice No. 86-19 has been
prepared with consideration for both
public comments to Notice No. 86-19
and the changes to Part 23 resulting from
Amendment No. 23-34.

Discussion of Comments

Genel'OJ

Interested persons were invited to
participate in the development of this
final rule by submitting written data.
views, or arguments to the regulatory
docket on or before June 12, 1987. In
response to Notice No. 86-19. the FAA
received nine sets of comments.
Substanth'e changes and changes of an
editorial nature have been made to the
proposed rules based on both relevant"
comments received and further review
by the FAA. One commenter supports
these rules and refers to this set of
regulatory changes as a significant
safety consideration. Another
commenter is concerned that. if these
proposed rules are not incorporated.
extended periods of research will follow
before any improved seat standards are
incorporated. The FAA recognizes the
significance of this project and has
prepared this flnal action as 8 result of
the issues in the notice. A number of
editorial changes have been made to
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this final rule for compatibili!.¥ with the
text of recently adopted Amendment
No. 23-34. The jJroposals. comments.
and substantive changes are discussed
below.

Discussion Of COlrrmell1s io.Speofjc
Sections oj Port 23

The following comments and
discussions are keyed to like-numbered
proposals in Notice No. 86-19:

Proposa!1-1. This proposal contcrrns
the authority citation for Part za.

Proposal 1-2. This proposal would
reorganize § 23,561, ma~ke r-eferenoe to '8

new § 23.562, add .strength:requirements
for the retention of items of mass in
normal, utilIty. and acrobatic"C8tegory
airplanes, and state turno:v-er
requirements in objective terms whicb
include the variables to be considered in
determining the likelihood 'Ofa turnover
during emerrgency landing conditions.
This proposal was made as'8 Jle5ult en
proposals 2~8, 219. '220.,221.222. and '518
presen1ed at the Small Airplane
Airworthiness.Review Conference.

One commenter states the need to
provjde emergency landing static load
factors for commuter :categor~1 airplanes..
AmendmentNo. 23-3g adopted
certificatioD lI'equiremenls for the
commuterlcategory 8wplane in Part-231
which include emergency landing static
load factors for commuter calegory
airplanes.

One commenter proposes r~lacing

the term "minor crash landing" in
proposed § 23.561(h} with the lerm
"emergenc}' landing conditions" to add
consistency. The same commenter
suggests replacing the words "escape
serious injury" ·with ihe words
"designed to pcoteotea'Ch occup-anC·.
The FAA agrees.. and the wOJ'ding
proposed by the commenter is used in
§ 23.561(b). Also. as a resolt of the
previous comment. emergency landing
static load factors for all categories of
Part 23 airplanes are s,et for.thin
§ 23.561(b] of this final rule.

One commenler proposes that the
ultimate static load.factors of proposed
§ 23.561(dlbe cbanged so that the
upward load factor is !l.5g, the sideward
load factor is 4-.5g. and a rearM'ard load
factor of 1.~ is added. and suggests
these load factors ~ppl.y to all Part 23
airplanes. The commenter oTrer.s no
technical basis for support oI these load
factors, Since the comrnenter's
proposals go be,yond the scope of the
notice and are unsupported. (hey are not
incorporated in this final.rule.

Several comments address proposed
§ 23.561(b)(3), which stated restraint
requirements for items aT mass in [he
cabin. Some of these comments also
address the specific load factors Tor

items ofmass shown in propo.sed
§ 23.561[d}. One commenler
recommends that the load iaclors
referenced by proposed § 23.561(b)(3] ,be
changed to match fhose proposed far
transport airplanes in Notice No. 86-11.
whiah was published in the Federal
Register on Joly 17,1986 (51 FR 25982).
The development of the 'proposed static
load requirements for items of mass, as
proposed in § 23.561(h)(3J, was a part of
the development of the seat/restraint
system dynamic tests proposal of tbe
GASP. Although 1be GASP or!ginally
recommended tha·t items of mass be
dynamicalty tested, 1he 'FAA and the
GASP sobseqnently condoded that. for
evaluating the retention of items of mass
in the cabin. a static test, to·the
proposed u'ltimate static load factors,
achieves the intent df the orightal
dynamic test 'COnditions.at 11 significant
decrease in 'Certification cost to the
applicartt 'and acbi'eves {he htcrease 'in
cabin safety intended by the GASP
recommendaHons.

Another oommenter agrees with the
4.5g 'sideward llaad factor for items 'of
mass, but disagrees with the praposea
18g forward load fa.ctor. 'Phe oommenter
states that experience indicates that the
existing 9g for-ward load requirement
has resulted in adeq.uate static strength.
The FAA does not ,consider the 9g load
factor sufficient for the level of cabin
safety proposed in IN'olice No. 186-19.
Actual cr.ash demonstration tests
condocted in a joint FAA/N'ASA project
prov;ded daia ",hich showed that
impact loads during simulated
survivable crashes could exceed 9g in
the longitodine:I axis..NASA l'eclurical
Paper 2083. dated November lll82. titled.
"Correlation and Assessment oJ
Structural Airplane CTa,h mata Wi1b
Flight Parameters at lmpact" 1S one of
severa] reports which evaluate the
resolts of the FAA/NASA ,mallaiJ:plane
crash test project. As .proposed by the
GASP, the purpose of the prop05ed
static load factors.is to ensure that the
attachments of items of mass in the
cabin are adequately re.strained
consideping the enhanced cabin safely
provided byrother sections of this final
rule, includiqg the new requirements.in
§ 23.562 fur dynamic lests of 5eat/
restraint s~'slems.This 'commenter
proposes changing ,§ 23.561(b](3] to
reqwLe that e.quipment and other large
mass items be positioned so that. if they
break loo.se. the8" OFe unlIkely to caus.e
injury ~o the occupants, penetrate fu.el
lines, or block exits after an emergency
landing. The FAA disagrees. For man}'
small airplane designs. the concept o-f
locating all items of significant mass,
particularly cargo. 'at a location in the
cabin which w'ill ensure no occupant'

injury 'Or Juel system penetr:ation during
impact is in:q:>raetical. T.he bigher load
factors far. items of mass are necessary
in this final 1'ule to~nsure that the
attachment strength for mass items in
the cabin is adequate with the sell
restraint system dynamic load
conditions of § 23.562(b). T.he Wgher
static load factors are expec.ted to
prevent in,judes w.hich cDuld result from
mass items corning loose during an
emergency landing,ground impact.

One commenter suggests that a
rearward load factor of1.5g be added'to
the proposed ultimate static load fac.tors
to ensure ,that items, :such as rear·facing
compartments, do not fail due to
rebound loads resulting in the contents
falling on occupants below the
compartment. The FAA understands the
commenter's concern and will e1.'aluate
the need lorlluch .requirements lor
future rulemaking .action. "Since the
suggestion,goes beyond the scope of the
notice, it has not been adopted in this
final rule.

One commenieI' concludes 111a1.the
addition of the table of staticload
factors for items of mass will lead to
inconsistencies when another section 'Of
Part 23 refers to the emeJ;"gency lantling
conditions of § 23.5.61.1n consideration
of this comment and the rule changes
made with Amendment No. 23-34
several editorial changes have been
made to § 23.561. T.he emeFgenc'y
landing uJtimate static load Iactors,
which apply;n general to all caJegones
of Part 23 airplanes, have been put in
§ 23.561(b)(2). The refeFence to § 23.562
in proposed § 23.5BJ(b) is remo~ed.

Several 'COmments were received
regarding the proposed § 23.561 (<0) which
stated requirements ,for occ~pant
protection from turnover. One
commenter asks lor clarification of this
proposal and condudes that the jntent
of this reguirement is to evaluate the
turnover case as a static rather than.a
dynamic condition. The FAA agrees
with this interpretation, and it is not the
intent of the FAA far turno.ver protection
to be evaluated as is. dynamic condit.ion
such as the seaVrestr:airrt system
dynamic tests requirements of § 23.562.
This commenter also concludes that,
using the proposed criteria for .
establishing the likelihood of a turnower
in proposed § 23.561(oJ, almost all
tricycle landing gear airplanes will show
a likelihood to turn m.!.er. The commenter
neither provides any technical data to
support this concern, nor pl:oposes any
alternate criteria. As noted in the
explanation to thistProposed rule in the
notice, although .air"planes conf~gured

with tricycle Jandiqg gear are inherently
resistant to turnover dUIling normal
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operations. FAA accident/incident data
showed that tricycle gear small
ttirphmes have turned over during
emergency landing conditions (including
incidents of undershoot, overshoot. loss
of directional control. etc.). These data
revealed that the frequency of turnover
of high-wing. tricycle gear airplanes is
higher than for low-wing. tricycle gear
airplanes; however. the data showed
that low-wing tricycle gear small
airplanes also turn 0 er during
emergency landing conditions with
sufficient frequency that the likelihood
of turnover should be investigated for
these airplanes also. Some recent
designs of low-wing tricycle gear small
airplanes feature a sliding transparent
canopy which provides very little
oc(;upant protection in a turnover. The
proposed conditions for evaluating
turnover are compatible with the level
of safety pro\-ided by the other
requirements of § 23.561. and the FAA
consider!:! the requirements of proposed
§ 23.561{c) to be rational criteria for
evaluating the likelihood of turnover
during emergency landing cunditions.

One commenter suggests that the
wording of proposed § 23.501(c) (1) and
(2) be changed to require turnover
evaluation in the most adverse
combination of all·up-weight and center
of·gravity position. The FAA disagrees
since all-up·weight is not a defined term
used in Part 23. The forward center-of·
gravity position is usually the most
critical for turnover evaluation. Another
commenter suggests that proposed
§ 23.561[c)(6) be designated as
§ 23.561[d) and that proposed § 23.561[dJ
be designated § 23.561(e). The FAA
agrees that. while paragraphs (1)
through (5) of proposed § 23.561[c]
provide criteria for determining the
likelihood of a turnover. paragraph (6)
defines requirements for the loads to be
applied to the inverted airplane after a
turnover. for evaluating the occupant
protection provided by the airframe. In
response to this comment and other
editorial changes made to § 23.561.
proposed § 23.561(cJ is designated
§ 23.561[d) and reformatlad for clarity m
this final rule and present § 23.561{c} is
retained.

Proposal 1-3. Proposed § 23.502.
Emergency landing dynamic conditions.
would add dynamic test requirements to
be applied to seat/restraint systems
used in normal, utility. and acrobatic
ca tegory airplanes. and contain specific
tesl parameter values and pass/fail
criteria. For the purpose of these
requirements. the seat/restraint system
includes the seat and its immediate
attachments to seat rails or the airframe.
the safety belt and shoulder harness.

and any fittings or l:lssemblies used 10

attdch them to the seat or airfrarr:e. The
proposal was the result of a GASP
submittal to the Small Airplane
Ail worthiness Review Conference
(proposal 518). was based on state-of
the·art technolugy. and was support'Ju
by the consensus of the general 8\ iHtion
community represented at the
conference.

The specific dynamic test conditions
in § 23.562 are supported by several
research studies including: (1) A series
of full·scale crash impact "drop tests"
conducted by the National Aeronautics
end Space Administration [NASA). (2)
accident evaluation information from
the National Transportation Safety
Board (NTSB). (3) dynamic te.ts
conducted by the FAA Civil
Aeromedical Institute [CAMlj. and (4)
generally accepted human impact injury
criteria developed by the military and
other sources.

Several technical issue!:! discussed at
the conference with regard to this
proposal were addressed in Notice No.
86-19. With regard to the varidtions in
impact deceleration amplitude and
duration between the first row of seats
and the seats behind the first row. it
was noted in the notice that crash test
data indicated that these parameters
vary with the seat location in small
airplanes due to load attenuation by the
airframe structure. Since the initial
impact velocity is a constant at any
point in the airframe, the test velocities
proposed in the notice do not vary
depending on seat location. This ensures
that all seats will be evaluated for tha
same level of kinetic energy. Full scale
impact tests at NASA have provided
data to validate these concppts. Tests of
full·scale hardware, using
anthropomorphic test dummies (ATD's)
create the most accurate simulation o(
actual emergency landing conditions.
The AID weight of 170 pounds is
considered a nominal weight for the
occupants of small airplanes. Higher
weights were not proposed because a
nominal weight results in the most
acceptable evaluation of the energy
absorbing and load limiting capabilities
of the seat/restraint system. The 50th
percentile male ATD. defined in
National Highway Traffic Safety
Administration Regula tion. 49 CFR Part
572. Subpart B. was cited because the
specifications for this ATD were readily
available to the public. Military and
automotive testing. which used the Part
572 ATD, provided a data base for
evaluating the results of dynamic testing
u~in8 this dummy.

The test conditions of proposed
§ 23.562(b)(lJ required a 60·degree

pilched orientation of the ~eat relative
to thp. velucity vedor and were intended
to create a predominantly \'ertical
decelaration input 10 assess the
occupant spinal protection pro\ ided by
the seat/I'cstraint system. This test
condition has a longitudinal component
of deceleration to simulate a more
realistic impClct environmenl where the
restraint system is loaded by the initial
impact.

The test conditions of proposed
§ 23.5G2[b)(2) required a 10-degree yaw
of the seat I'elative to the velocity
vector. and were intended to create a
predominantly longitudinal deceleration
input to assess the occupant restraining
capability of the seat/restraint system.
The 10~dcgl'ee yaw was intended to
provide a test condition which would
ensure IhHt the seat/restraint system
would provide the capability to restrain
the oc(;upant during impact conditions
with a side load component. Floor
warpage requirements were included in
the propusal to assess the ability of the
seat/restraint system to function and
maintain structural integrity after floor
deformation has occurred.

A number of comments were received
concerning the overall concept of
dynamic testing of seal/restraint
systems. Three commenters state their
support of the basic concepts of this
program. and on of these commenters
states concern that if the requirements
proposed in the notice are not
incorporated. an extended period of
additional research will follow before
any improved seat st<lndards are
incorporated. The dynamic seat test
requirements proposed in Notice No. 86
19 and incorporated in this final rule are
supported by extensive research and
testing done in support of the FAA
Crash Dynamics Program and the GASP
proposal.

One commenter suggests chdnging the
term "upper torso rpstraint system" used
in proposed § 23.562(b)(2) and proposed
§ 23.562[c)(0) to the words ··shoulder
harness". As a result of this comment.
the FAA reviewed the terms used
throughout the proposed rules of Notice
No. 80-19. In this amf.:ndment. terms
related to occupant seats or belt
restraints. are used to improve clarity
and standardization. These terms
include the Shoulder Harness. also
known tiS the upper torso restraint.
which refers to that portion of the torso
restraint system which includes one or
more straps that pass over the shoulders
and restrains the upper torso of the
occupant and the Torso Restraint
System. which refers to that system
used for providing torso restraint which
includes the safety belt. the shoulder
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harness if provided, and the associated
hardware used to attach the system to
the seal or airframe structure. Therefore,
the change proposed by this commenter
is not adopted.

One commenter considers the design
criteria of proposed § 23.562 to be
arbitrary since each crash situation is
different. The FAA disagrees. The
occupant protection in this section are
based on extensive research data. These
criteria were intended to provide
conservative, but reasonable, standards
for the occupant protection provided by
seat/restraint systems developed for use
in small airplanes. This commenter
proposes the use of a simplified dynamic
test which would not require the use of
an ATD and other associated test
equipment. The test procedure proposed
by the commenter would require
instrumenting the seat to ensure that the
test pulse meets the requirements and
would require performance criteria
based on seat deformation without
failure. The FAA does not agree with the
simplified approach because it does not
provide for the evaluation of all the
occupant injury protection features
required in proposed § 23.562(c). The
FAA knows of no simple dynamic test
procedure which will provide human
like load distributions on the seat/
restraint system without using an ATD.
Since the comment does not provide for
occupant injury protection evaluation
and does not provide technical data to
show that the simplified procedure
would provide an equivalent level of
safety to that proposed in Notice No. 86
19, the simplified procedure is not
adopted.

One commenter suggests that a static
test be required, in lieu of the proposed
dynamic tests, which would require that
first a minimum static load be reached
before allowing any deformation of the
seat, followed by an ultimate load test
for which a determined amount of
yielding must be evident. This
commenter suggests that minimum load
factors in the longitudinal axis be 6g
prior to any permanent deformation and
12g for failure or excessive deformation
whicn would impede rapid evacuation.
The FAA does not agree because this
procedure would not provide data for
evaluating the occupant motion or
loading criteria which would be required
by the proposed rule. Experience has
shown thut static deformation
requirements may connict with the seatl
restraint system performance under
dynamic conditions. The FAA agrees
with the concept of developing seat
assemblies which will limit occupant
loads by yielding at one predefined load
while maintaining structural integrity up

to another higher load; however.
available static test methods alone
cannot provide the data necessary to
evaluate the occupant protection
provisions of these seat/restraint
systems.

.One commenter suggests that
improved safety would be achieved by
requiring upper torso restraints in all
airplanes produced after a certain date.
Requirements to this effect were added
to Part 23 with Amendment No. 23-32.
Part 23 now requires that each normal,
utility, or acrobatic category airplane
manufactured after December 12, 1986,
must protect each occupant from serious
head injury by a safety belt and
shoulder harness for forward· and aft·
facing seats. and a restraint means for
other seat orientations that provides an
equivalent level of occupant protection.

One commenter suggests that
measurements be made during dynamic
testing to ensure that the attachment
loads are no greater than those for a 9g
acceleration. since a 9g forward load
factor is the current structural
requirement. The FAA agrees that
evaluating the reaction loads at the floor
attachments during the dynamic seat
test can provide useful data for
structural design; however, the airframe
support strncture was not included in
the dynamic tests of the seat/restraint
system. This comment goes beyond the
scope of the notice. It is unrealistic to
apply loads, measured on a rigid test
fixture during dynamic tests. as static
loads to less rigid airframe structure.
During an emergency landing impact,
the airplane floor structure will typicalJy
yield under severe local loads, and this
will tend to alter the attachment loads at
the seat/restraint system interface to the
airframe structure. Incorporating
procedures to include airframe structure
in the dynamic tests of proposed
§ 23.562 would greatly increase the
complexity and costs of these tests.
Airframe structure supporting the seat/
restraint system must meet the static
strength requirements of § 23.561 and
other sections of Part 23. Therefore. this
final rule does not require measurement
of attachment loads. although such
measurements may provide useful
design information.

One commenter is concerned that the
proposed rule would restrict. if not
eliminate, refurbishing older airplanes
with new seats or shoulder harnesses.
The FAA disagrees. These requirements
are intended to apply to airplanes which
will include this amendment to Part 23
as part of their type certification basis..
For modifica Uons of previously
certificated airplanes, the applic2nt is
requireg to comply with the original

type certification basis for the airplane;
however, the FAA considers it in the
best interest of the modifier to
demonstrate the highest level of
occupant protection possible. The
dynamic test procedures in § 23.562
provide a method for demonstrating that
new seat/restraint system designs offer
a significant increase in occupant
protection.

One commenter suggests that the
proposed dynamic test requirements
should not apply to seats installed in
single·enginc airplanes weighing less
than 3,000 pounds. The commenter
argues that. for this size airplane, the
impact energy is low, in some designs
the seats are integrated to the airframe,
and dynamic seat tests are too
expensive. The FAA has no unique
category or certification rules for
airplanes of less than 3,000 pounds.
Although these smaller airplanes
typically have emergency landings at
lower velocities than heavier airplanes
with higher stall speeds, the airframe
structure of these smaller airplanes
provides less energy attenuation
capabilities. Since the FAA cannot
quantify the trade·offs of airplane
velocity to airframe size with regard to
impact severity, one set of tests was
proposed for all normal, utility, and
acrobatic category airplanes. Therefore,
only one set of criteria is adopted in this
final rule.

Several comments address specific
technical aspects of the proposed
§ 23.562. One commenter supports the
test parameters of both the vertical and
longitudinal tests as proposed and
agrees that these proposed requirements
will result in a substantial improvement
in the dynamic strength capabilities of
small airplane seats. This commenter
also supports the perfonnance criteria
which limit the impact loads for the
occupant's head and lumbar spine.

One commenter suggests that floor
misalignment in the roll axis be added
to the floor warpage requirements of
proposed § 23.562(b)(2) and thatthese
floor warpage provisions be added to
the requirements of § 23.562(b)(l). The
FAA agrees with adding floor
deformation preload in the roll axis to
the longitudinal test conditions
prescribed in proposed § 23.562(b)(2).
This paragraph provides for a test of the
occupant retention strength of the seat/
restraint system. Floor deformation
preloading is an important aspect of this
test, and floor warp in both the pitch
and roll axes is possible during an
emergency landing. The FAA disagrees
with adding floor deformation preload
requirements to the test conditions of
proposed § 23.562(b)(1]. This paragraph
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provides for test paramet'ers intended to
evaluate the energy absorbing capability
of the seat under repeatable conditions
to demonstrate a minimum level of
occupant protection. Floor warp
preloads will add complexities to this
test which may adversely affect the
evaluation of the energy absorbing
capability of the seat/restraint system.
To add clarity and ensure that floor
warps8e is understood to be a preload
condition, to be set prior to conducting
the dynamic test. the floor deformation
requirements in proposed § 23.562(b)(2)
are removed, and the expanded
requirements are set forth in
§ 23.562(b)(3) of this final rule.

One commenter questions the
rationale for lesser test loads for the
fear seats, and suggests that all
occupants should be equally protected
to 26g. This issue was discussed at the
Small Airplane Airworthiness Review
Conference and was addressed in
Notice No. 86-19. Full-scale impact tests
of small airplanes. conducted as part of
a joint FAA/NASA project, resulted in
data which indicate that impact
deceleration levels reduce the farther aft
an occupant is sitting in a small
airplane. This is a result of local
structural yielding of the airframe.
Consequently. the closer the occupant is
to the initial impact point. the higher the
deceleration rate. even though the
velocity change is the same for aU
occupants. This is the result of
additional airframe yielding between the
front and aft seats. These full scale
impact test data also showed that the
period of the impact pulse was, in
general. greater for aft-seat occupants·
than for front-seat occupants as a result
of the effects of structural yielding
during the impact. For seats af! of the
front row. the proposed dynamic test
criteria would require test parameters
which have lower peak deceleration
rates and longer impact times than the
front seats. These test conditions Bre
justified by the FAA/NASA full scale
drop test da la. Since the commenter
offers no technical data to support the
position that the same impact
parameters should be applied tu all
seats. the criteria for the test paramaters
are adopted as proposed in the notice.

One commenter suggests that these
new regulations should consider the
loads imposed on a seat by the occupant
seated behind the system being
evaluated. or these rules should provide
appropriate lil'flitations for seat pitch
(spacing). The FAA disagrees with this
concept for small airplane sellt
evaluations for several reasons. Part 23
currently requires that normal. utility.
and acrobatic category airplanes.

manufactured after December 12, 1986.
must be equipped with a safety belt and
shoulder harness, These restraint
systems are intended to limit occupant
motion during impact. The limited
occupant motion will reduce the severity
of any contact the occupant will have
with the adjacent seat or structure. The
addition of multiple row dynamic testing
would significantly increase the cost
and complexity of these tests. Multiple
row testing goes beyond the scope of
Notice No, 86-19.

Two commenters suggest that the
requirements in § 23.562(b) should allow
the use of a properly validated analysis.
Proposed § 23.562(d) would allow the
applicant to use an alternate means of
compliance to th.is rule. provided that
the alternate method results in a level of
safety as great as. or greater than, that
established by the rule. Proposed
§ 23.562(d) has been retained in this
final rule except the words "paragraph
(c) of' have been removed for clarity.
Therefore, the FAA considers the intent
of the comments to be achieved by
§ 23.562(d}.

One commenter is concerned that the
specific ATD defined by 49 CFR Part
572. Subpart B, will not always be
available. The specified ATD has been
the standard used by the automotive
industry for many years. Because the
results of dynamic tests can be
significantly affected by the specific
ATD used, the FAA considers it
necessary to specify a st~n~ard ATD for
showing compliance to the requirements
of § 23,562. However, several other ATD
designs have been manufactured. and
the FAA is monitoring the development
of new ATD designs. 1£ an applicant
desires to use a different ATD
configuration for showing compliance
with § 23.562. the applicant must show
that use of the substitute ATD will not
significantly affect the test results and
obtain FAA approval to use an alternate
ATD design prior to conducting
certification tests.

One commenter is not sure if the term
"level landing attitude" used in
proposed paragraphs (1) and (2) of
§ 23.562(bJ is intended to have the same
meaning as used in § 23.479(a). The
intent is substantially the same as the
mt:aning of "level landing attitude" in
§ 23.479(a): however, this does imply the
need to do dynamic tests of the airframe
structure. The intent is to apply these
tests to the seat, restraint system. and
immediate attachments. Therefore. in
this final rule. the seat orientation is
described relative to the test impact
vector. and the term "level landing
attitude" is removed.

Several editorial comments were
received, One commenter suggests the
rule require the test dummy to be sealed
in the normal upright position. This
commenter also suggests that units of
time and acceleratioA be added to the
equation in proposed § 23.562(c)(5).
These comments are incorporated in this
final rule for clarity. One commenter
suggests that the words "seats or" be
added between the words "the" and
"seating devices" in the last sentence of
proposed § 23.562(b)(2). In considera lion
of this comment and for more
consistency with other rules regarding
the occupant seating systems. the words
"seat. or ather seating device" in
proposed paragraphs (1) and (2) of
§ 23.562 are replaced with the words
"seat/restraint sf/stem" in this final rule.
In addition, the term "seat/restraint
system" is used throughout this final
rule to refer to any system used to
provide the primary means to support a
seated occupant and restrain the
occupant dUI'ing emergency landing
conditions. One comrnenter suggests
replacing the phrase "if the shape of the
input pulse deviates significantly from a
symmetric triangle" in proposed
§ 23.562(b](3), with the ph,"se "in order
to approximate a symmetric triangle,"
The commenter considers the words
"deviates significantly" to be too
nebulous to define the outer limits of
compliance. The specific criteria of the
impact pulse condition is based on the
concept that in the ideal case. the shape
of this pulse would approach that of a
symmetric triangle. which was
supported by NASA analysis of the full
scale small airplane crash test data;
however. most impact test facilities will
have difficulty producing a symmetric
triangular pulse. Although the FAA
considers the symmetric triangular pulse
to be the optimum. the objective of the
required dynamic tests can be met by
impact pulses producible in many
available test facilities. provided the
impact pulse has the necessary test
velocity. and reaches the necessary
minimum deceleration level within a
specified time limit. Therefore. this final
rule does not specify a triangular pulse.
The proposed paragraph (3) of
§ 23.562(b) is omitted and. as pre>iously
noted, is replaced by a new paragraph
(3) which contains clarified floor
warpage requirements.

Severa! commenters express concern
about the costs of conducting dynamic
tests on seat/restraint systems. One
commenter bases cost estimates on the
assumption that airframes would have
to be provided and that test rigs would
have to be developed and built. The
FAA disagrees. In most cases, only the



Federal Register I Vol. 53, No. 157 I Monday, August 15, 1988 I Rules and Regulations 30811:

attachment devices for the seat and
restraint system need be provided and
test facilities are available to conduct
the tests at a reasonable fee. Dynamic
testing of seats presently costs from
$2.000 to 55,000 and these costs are
expected to decrease as a result of
increased testing of seat/restraint
systems to be used in Part 23 and Part 25
airplanes. This commenter further
suggests that the FAA conduct the
dynamic testing of seat/restraint
systems. The FAA disagrees.
Conducting the tests and showing
compliance by the FAA would be
contrary to U.S. certification processes
whereby any FAA tests are only to
validate previous tests conducted by the
applicant. The FAA concludes that this
testing should be left to private industry
and that there are adequate test
facilities available in the United States.

Three commenters from outside of the
United States are concerned about the
lack of dynamic test facilities in their
countries and the costs involved in
building such facilities. The FAA
concludes that more facilities will
become available as a result of foreign
nations requiring dynamic testing for
transport category airplane seats and
the concern about crashworthiness in
automobiles. In addition, foreign
manufacturers can make use of U.S.
facilities.

Proposa/l-4. This proposal would
add several new requirements for
external doors to § 23.783 and was the
result of proposals 281 and 282 of the
Small Airplane Airworthiness Review
Conference. Proposed § 23.783(c) would
add requirements for a locking means
for external passenger doors. This
paragraph would require that: (1) Each
external passenger door provide a
means to lock and safeguard against
inadvertent opening in flight; (2) these
doors be openable from the inside and
outside when the internal locking
mechanism is in the locked position: (3)
the opening means be simple, easily
located, and operated in darkness; and
(4) each of these doors meet particular
marking requirements. Proposed
§ 23.783(d) woutd require that each
external passenger door be free of
jamming as a result of fuselage
deformation during a minor crash or
emergency landing. Proposed § 23.783[e)
would add several requirements
applicable to external doors forward of
any engine or propeller and to all doors
of the pressure vessel of a pressurized
airplane. Proposed § 23.783(e)(1) woutd
require that these doors be provided
with a means to be locked and
safeguardea against inadvertent opening
or mechanical failure. Proposed

§ 23.783(e)(2) would require provisions
for direct visual inspections of the
locking mechanisms of each external
door for which the initial opening
movement is not inward. The proposed
paragraph would also require that these
provisions be discernible in operating
lighting conditions by a crewmember
using a flashlight or equivalent.
Proposed § 23.783(e)(3) would provide
requirements for a visual warning to
signal if any external door is not fully
closed and locked.

A concern was expressed at the Small
Airplane Airworthiness Review
Conference that conference proposal
281, relative to jamming of doors.
addressed each external door in
contrast to the current requirements
which address passenger doors only. As
noted in Notice No. 86-19, the FAA
concluded that only external passenger
doors need be addressed since there is
no need to require that cargo or similar
doors of normal, utility, or acrobatic
category airplanes be free of jamming as
a result of fuselage deformation in an
emergency landing. The FAA has further
examined tl ... concern and has
concluded ulat the word "passenger"
must be expanded to "passenger or
crew" for clarification.

The requirement of proposed
§ 23.783(c) that each external passenger
OOlJf :omst be openable Crom either the
Inside or the outside when the internal
locks are in the locked position was
proposed as a result of recorded
accidents in which fatalities have
occurred because persons attempting to
rescue the airplane occupants were
unable to open the door.

The requirements of proposed
§ 23.783(e), addressing minimum
standards for ensuring the integrity of
external doors in pressurized airplanes,
are similar to requirements which have
already been adopted as special
conditions for the type certification of
Part 23 airptanes. Proposed § 23.783[e)
also applies to doors forward of any
engine or propeller to ensure that
external doors forward of any engine do
not inadvertently open in flight and
thereby allow the compartment contents
to be ingested into an engine or
propeller.

One commenter suggests that
proposed § 23.783(cJ should not be
required on airplanes with maximum
certificated weight of less than 3,000
pounds. This commenter contends that
the wording used in proposed paragraph
(c) "clearly shows that it is applicable
for commuters or light twins." This
commenter also contends that, for
·single·engine airplanes with a maximum
certificated weight ofless than 3,000

pounds, the doors can be adequately
protected from inadvertent opening by
providing: (1) A convenient location for
the handle that allows monitoring and
direct action by the pilot. (2J a
convenient motion of the handle such as
an opening motio~ in which the handle
moves down in front of the arm rest. or
(3) design precautions against
mechanical failure. The FAA does not
consider unique rules for airplanes with
maximum certificated weights of less
than 3,000 pounds to be justified by the
technical issues. The methods proposed
by the commenter to protect against
inadvertent door opening may be
applied to the door design as part of the
compliance to the rules in proposed
§ 23.783(c). At present, Part 23 does oot
make a distinction on cabin safety
issues based on maximum certificated
weight.

One commenter suggests that the
requirements of proposed § 23.783(dJ arc
undefinable as to degree of compliance
and the method of compliance. The FAA
disagrees. Similar requirements already
exist for transport and commuter
category airplanes. Advisory Circular

0.25.783-1 contains guidance material
for complying with a substantively
equivalent requirement for transport
airplanes. According to the information
in this advisory circular, this Part 25 rule
may be complied with by designs which
provide sufficient clearance between the
dour and the surrounding fuselage
support structure to accommodate likely
distortions. Also, the possibility of
distortion in the door cutout can be
minimized by designing the door cutout
frame with more strength than that of
the surrounding structure. Equivalent
means of compliance may be used for
complying with these Part 23
requirements.

Several comments are editorial in
nature. One of the commenters suggests
changing the term "minor crash" to
"emergency landing" in proposed
§ 23.783[dJ. This final rule does refer to
the emergency landing condition for
consistency with other sections of Part
23. One commenter suggests adding the
words "inside and outside" between the
words "marked" and "so" in § 23.783(c).
Similar words are used in the rules for
commuter category airplanes. These
words have been added to this final rule
for consistency with the new commuter
category requirements. Several
commenters suggest changes to the
proposal in Notice No. 86-19 to provide
compatibility with the rules applicable
to commuter airplanes which were
added to Part 23 with Amendment No.
23-34. The FAA has compared the
proposed § 23.783 with the same section
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§23.783Ic)(1) .. §23.763{c) ..•. §23.783(c){1)
§23.763{c)(2) §23.783(cl §23.783(C)(1)
§23.783{c)(31.. · §23.783{c) •.....• §237B3(C)(1)
§23.783(c)(4) §23.783{c) .. _ §23.807(d)(3)
§23.783(e)(5)... . §23.783(d). 123.783(e)(2)
§23.783(c)(6) §23.807(b). §23.807(d)(1J
§23.783(d)(l) N/A §23.783(c)(11
§23.783{d)(2) N/A.. §23.783(c){1)
§23783{d)(3) N/A _. §23.783(cl(1)
§23.763(e)(1) §23.783(e)(1) .. §23.7B3(c)(1)
§2:I.783(0)(2) §23.783(0)(2) §23.783(e)(3)
123783(0)(3) 12:1.783(0)(3) 123."3(e)t3)

PropoRaI1-5. The FAA proposed a
substantial revision of the requirements
for seats, berths. litters, safety belts. and
shoulder harnesses in § 23.785. The new
requirements proposed in the notice
were based on proposals 283, 284, 285.
285a. 286. 287. and 518 submitted at the
Small Airplane Airworthiness Review
Conference. These proposals were
based. in large measure. on FAA.
NASA. and NTSB research studies and
impact analyses.

in Pdfl 23 after Amcndmf:nt No. 23-34
and has reformatted § 23.783 in this final
rule action to include the commuter
category rule requirements and the
applicable sections from this proposal.
Section 23.763(c) in this final rule
includes those requirements which are
common to normal. utility. acrobatic.
and commuter category airplanes. Since
the external marking requirements of
proposed § 23.807(c) are moved to a new
§ 23.811 in this finat rule. § 23.783(c)(4)
reff'rences § 23.811 in this final rule.

Since § 23.807(d) of Amendment No.
23-34. which was issued after Notice
No. 86-19, included requirements for
doors as well as emergency exits. the
requirements added by Amendment No.
2:1-34 are integrated with the proposed
requirements adopted in this final rule.
The reqUirements that auxiliary locking
dc\ices used to secure the airplane must
be designed to be overridden by the
normal internal opening means were
included in proposed § 23.807(b) for
e01crgenr:y exits. Since the passenger
and crew doors generally serve as the
primary means of emergency exit in Part
23 airplanes, the requirements for
o\'crriding the external locking devices
flrc also stated for external doors in
§ 23.783(bJ of this final rule.

To provide background informalion
about this fini:tl rule format of § 23.783.
the following tdble lists a cross
reference of the requirements in this
final rule. the proposed rule (Notice No.
81>-19). and the final rule published at 52
FR 1806. I"n. 15. 1987 (Amendment No.
23-34):

Cross Reference for Section 23.783

Fmal Rule Notice Amend. 23-34

Proposed § 23.785(a) cited
requirements for protecting seated
occupants from injurious objects when
the occupant is subjected to the
emergency landing dynamic conditions
of proposed § 23.562. Proposed
§ 23.765(b) would add reference to the
head injury protection specified in
proposed § 23.562(c)(5). Proposed
§ 23.785(c} would require a combined
shoulder harness and safety belt
restraint system with a single point
release. Proposed § 23.785(d) was a
redesignation of the rules stated in
§ 23.785(c) in effect at tbe time of the
notice. Proposed § 23.785(e) W8S
redesignation of the rules stated in
§ 23.785(d) in effect at the time of the
notice. Proposed § 23.785(1) would
require that the seat/restraint system
withstand the loads imposed by a 215
pound occupant when subjected to the
design load conditions in the approved
flight/ground operating envelope of the
airplane. The 215·pound occupant size
relates to a 95 percentile male. The
heavier occupant is recommended so
that the strength of the seat/restraint
system ",rill be adequate for the loads
expected in normal operations. This
requirement was considered necessary
because of concern that evaluating a
seat/restraint system for only the
emergency landing conditions would not
require that it function properly during
normal operations. Proposed § 23.785(g)
would provide a specific definition of
what comprises a "seating device
system," and this section was included
so that all necessary components are
included in a system being evaluated to
the emergency landing dynamic test
requirements of § 23.562. Proposed
§ 23.785(h) would state that crushing or
separation of certain parts of the seat
would be allowed to show compliance
WIth § 23.562. PlOposed § 23.785(i) would
add requirements for seat stops to
prevent the seat from sliding off the
track. Proposed § 23.785(j) would
contain the requirements for protecting
occupants in a berth or litter that is
installed parallel to the airplane
longitudinal axis.

One coromenter suggests replacing the
term "shoulder harness" in proposed
§ 23.785(b) by the term "seat belt and
shoulder harness," ond two other
commenters suggest removing the
reference to § 23.561 for this section.
After reviewing proposed § 23.785(b) the
FAA concludes that these requirements
are redundant with other requirements
of §§ 23.785 8nd 23.562 of this final rule;
therefore. proposed § 23.785(b) is not
adopted.

One commenter suggests changes to
proposed § 23.785(c) so that seat
orientations other than forward-facing

or aft·facing seats are addressed.
Proposed § 23.785(c). for clarity in tbis
final rule, is separated into four
paragraphs-paragraphs (b). (d). (e). and
(g). Tbe new paragraph (b) references
requirements of § 23.562 for normal,
utility, and acrobatic category airplane
seat/restraint systems and includes the
existing requirements for § 23.785(g)(1)
relative to·seat orientations other than
side·facing and aft-facing seats. As no
other comments were received relative
to proposed § 23.765(c). the
requirements proposed for a single-point
release, the need for a crewmember to
perform all functions necessary to flight
operations with the restraint system
fastened, and the means to secure the
safety belt and shoulder harness when
not in use, are in paragraphs (d), (e), :mrl
(g) of this final rule. respectively.

One commenter questions why
§ 23.785(g) of Amendment No. 23-34 was
removed, and if the intent was to
replace that section with proposed
§ 23.785(c). Notice No. 81>-19 W8S issued
prior to the incorporation of the
provisions of Amendment No. 23-34 into
Part 23. Because § 23.785 was changed
by Amendment No. 23--34 after Notice
No. 86-19 was released for public
comment, this final rule action combines
the requirements of both. For clarity and
conciseness, § 23.785 is reformatted in
this final rule. This final rule does not
specify emergency landing dynamic
conditions for commuter category
airplanes since this issue is beyond the
scope of Notice No. 86-19, Dnd this issue
will be addressed in future rulemaking
actions.

No comments were received in
response to proposed § 23.785(1). It is
designated as § 23.785(a) and adopted
as proposed.

The requirements relative to
emergency landing conditions in
§ 23.785(a) and the requirements in
§ 23.785(g)(2) remain applicable to the
commuter category airplanes. In this
final rule, these requirements have been
combined into § 23.785(c).

No comments were received relative
to § 23.7850). The FAA now considers
the last sentence of proposed § 23.785(j)
to be a policy statement. and it is not
included in this final rule, For the
purpose of the requirements in § 23.785,
the FAA considers a litter to be a device
for carrying a person. primarily in a
prone position, into an airplane. As the
FAA is not aware of any differences
between the various categories of Part
23 airplanes, the proposed rule is
therefore adopted as § 23.785(m) to be
applicable to all categories of Part 23
airplanes.
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To provide ba(;kground informatiun
ahoul this final rule format of § 23.785.
the following table lists a crOSfi

reference of the requirements in this
final rule. the proposed rule Notice No.
06-19), and the final rule published at 52

FR 1806, J..m. 15. 1987 Amendment Nu.
23-34):

Cross Rel'uence for Section 23.785.

Amendment 23-34Final Rule

~ 2:J,785(aj.
§ 23.785(bj ...
§ 23.785(c)
§ 23.785(d) .
§ 23.785(e) .
§ 23.785(f) .
§ 23.785(9) .
§ 23.78S(h) ' .
~ 23.785(i) _,_ _. _ .
§ 23.785(j) .
§ 23.765{k) .
§ 23.785(1)
§ 23.785(m) .
§ 23.785(n) .

-1 Notice No. B6-19 I, ------r
.........1 § 23.785(1). § 23.785(a)
. .1 § 23.785(c)......... .. § 23.785(g)(1)

....1 N/A § 23.785{a) and (9)(2)
. ·.1 §23.7B5(c). . N/A

...j § 23.78S(C). .. § 23.785(h)

.- '''i § 23.78S(Cl)... ..··············..·····"·..·······1' § 23.785(c)
.. 1 § 23.785(c)... . § 23.7B5(i)

....... § 23.785(e)... . .. § 23.785(d)
. § 23.785{a) .. . -.......... . 1 § 23.765Ii)
. 1§ 23.785(1)........... . - :::··.• ·.·.·.·.. 1 ~~~.785(ll

... ... \ § 23.785{h).
....... NtA....... .. .1 § 23.785(k)

~ 23.785(j).... . j § 23.785(e)
'; N/A. "I ! 23765(1)

Proposo/1-6. Noliee No. 86-19
proposed to amend § 23.787 to increase
the static strength requirements for
cargo compartments and resulted from
confprence proposals 288. 289. 518. and
524 of the Small Airplane Airworthiness
Review Conference. It was a consensus
Ht the conference that cargo restraints
should be designed to the ultimate static
load factors of § 23.561 to protect
occupants forward of the cargo during
emergency landing conditions. For
designs thH t curry cargo in the same
compartment with occupants. the GASP
proposed that these comp<utmcnts ha\"e
adequate strength to retain cargo in
conditions which could result in
occupant e),.posure to the dynamic
conditions of proposed § 23.562(b)(2).
Since dynamic testing of seats e\"aluates
specific occupant injury criteria, the
FA considers dynamic testing of items
of mass to be unnecessary because only
retention of these items is a safety
concern. Therefore. the ultimate sl<ltic
load factors of § 23.581[b)(3J are
referenced in § 23.707(e).

One commenler suggests that
proposed § 23.787 require that the
strength of the structure forming the
partition between the occupants and
cargo be substantiated for a cargo load
of maximum weight weight when
considering the ultimate static load
f"ctors of § 23.561. The FAA agrees Ihat
udding a reference to the maximum
cargo weight adds clarity to the intent of
the rule. and paragraphs (c) and (eJ of
the final rule include requirements for
evalualion at the maximum allowed.
cargo weight for the compartment.

Several editorial comments were
received with regard to references to the
paragraphs of 23.561 in proposed
changes to § 23.787. They have been
considered in this final rule.

Section 23.707(g), added with
Amendmen1 No. 23-34. contains specific

requirements for commuter category
Hirplanes. Paragraph (1) of § 23.707(g)
requires that the cargo or baggage
compartments of commuter category
airplanes be evaluated for a 9g ultimate
forwl::lrd static load factor. Since
proposed § 23.787(c) of the notice states
substantively equivalent requirements
for normal, utility. and acrobatic
category airplanes § 23.787{c) of this
final rull! is applicClble to all Part 23
airplanes: and § 23.787(g)[1), added by
Amendment No. 23-34. is removed.

Paragraph [2) of § 23.707(g) states the
specific requirements for baggage
compartments of commuter category
8\rpIRnes. These requirements are
retained in § 23.787(g) of this final rule.
A reference to § 23.707(c) and (e) is
added to § 23.787[g) so that the baggage
compartments in commuter category
airplanes will be designed to protect
occupants from injury during an
emergency landing. The title of § 23.787
IS amended in this final rule to include a
reference to baggage compartments
since cerlain requirements of this
section Bre applicable to baggage
compartments.

Proposal 1-7 In Notice No. 86-19. the
FAA proposed changes to § 23.807
based on a number of issues raised by
proposafs 290. 297, and 517 at the Small
Airplane Airworthiness Review
Conference. One issue discussed at the
conference concerned the number and
Jocations of emergency exists required
for normal, utility. or acrobatic category
airplanes. One conference proposal
sUf:gested that all airplanes ,,\lith a
seating capacity of two or more,
excluding airplanes with canopies. have
alleast one emergency exit on the
opposite side of the cabin from the main
external passenger door specified in
§23.783(a). A second conference
proposal recommended one emergency
exist adjacent to the pilot on the pilofs

side of the airplane. The consensus at
the conference was that § 23.007[a)[1)
should be revised substantively as
stated in the first proposal. and that the
current rules adequately address the
Issue of the second proposal. Notice No.
86-19 proposed changes to §23.007[a)(1)
which were substantially the same as
the first conference proposal.

A second issue, concerning type and
operation of emergency exits, was
addressed by three conference
proposals. The first proposal
recommended that § 23.807(b) require an
exit area of 3B8 square inches in place of
the current requirement that a 19-by-26
inch ellipse pass ihrough the emergency
exit opening. The proposal stated that
the most critical dimension. width or
height. must be no less than 19 inches.
As a result of discussion at the
conference. the word "critical" was
changed to "minimum" in the notice,
The second proposal recommended that
emergency exits be openable from
outside the nirplane. The problem cf
providing security for airplanes with
emergency exits. openable from the
outside. was discussed at the
conference, and conference attendees
discussed ways to -provide both security
and emergency egress provisions. The
third proposal addressed the use of
canopies as an acceptable emergency
exit. This proposal would clarify that a
canopy may be llsed as an emergency
exit and is subject to the rules
applicable to an emergency exit. As a
result of these suggestions. changes to
paragraphs (aJ and [bJ of § 23.007 we,e
proposed in Notice No. B6-19.

The third emergency exit i~sue

addressed at the conference concerned
marking and identification of these
exits. Notice No. 86-19 proposed a new
§ 23.007(c) ",hieh staled external
marking requirements for emergency
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exits. The proposed requirements were
stated in objective terms as discussed at
the conference.

One conunenter to Notice No. 86-19
agrees wlth the requirements in
proposed § Z3.807(b) that emergency
exits be openable from both the inside
and outside and supports the use of
auxiliary locking devices that must be
designed to be overridden by the
operation of the internal opening means.
However, the commenter is concerned
that"the proposed exit area requirement
of 388 square inches allows an
emergency exit size which does not
comply with the current 19·by·26-Inch
ellipse requirement. The commenter
requests ihett the FAA provide lest
evidence that such an exit provides an
equivalent evacuation rate. As a result
of this comment, the FAA reviewed the
regulatory history and human factors
data concerning emergency exit size and
the associated effects on evacuation
from small airplanes. In the past,
emergency exits with total open area
equal to or greater than the area of a 19..
by-26-inch ellipse, but not providing
unobstructed passage of the ellipse.
have been approved by equivalent level
of safety findings. In regard to this issue,
published lest data indicate that
reducing the maximum (2&-inch)
dimension of the emergency exit while
maintaining the same minimum (19-inch)
dimension may significantly reduce the
emergency flow rate through the exit.
Since these data indicate that the
proposed rule change may reduce the
level of safety with regard to egress
from emergency exits. the FAA is
retaining the emergency exit size
requirements of § 23.807.

One commenter agrees with the
proposal but wants the FAA to explain
what is meant by a "conspicuous visual
identification scheme" in proposed
§ Z3.807(c). In Notice No. 86-19. the FAA
proposed requirements to allow the
maximum compatibility between the
desire for an aesthetic appearance and
the need for maximizing the efforts of
rescue personnel to locate emergency
exits quickly. Advisory Circular
Z3.807[c). dated January ZO, 1984, bas
provided guidance for marking
emergency exits on a voluntary basis.
Since this guidance material already
exists, the FAA concludes that the
proposed requirements are adequately
detailed.

Several commenters suggest editorial
changes to proposed § 23.807. and the
FAA has considered these comments in
this final rule. In addition. the FAA
recognizes that the Part 25 counterparts
of several of the rules. which Notice No.
86--19 proposed to locate in § 23.807, are

in other sections of Part 25. In
accordance with FAA policy of placing
similar requirements in like numbered
sections of Parts 23 and 25 of the
Federal Aviation Regulations (FAR), the
requirements in proposed § 23.807(c) Bre
moved to a new § 23.811, titled
"Emergency exit marking." Also. the
emergency exist marking requirements
of § Z3.807(c)[3) which are unique to
commuter category airplanes are moved
to § Z3.811(b) is this final rule. In
addition, the requirements of
§ Z3.807[dj(4) are moved 10 a new
§ 23.813, titled "Emergency exit access",
is this final rule.

One commenter suggests that the
regulatory references in the notice
should be crosschecked with the latest
revisions of Part 23. As a result of
reviewing the FAR, the FAA identified
several sections of Part 23 which need to
be changed for compatibility with the
new requirements for dynamic testing of
set/restraint systems. The regulatory
changes identified by this review are not
substantive but provide consistency
with the other changes made by this
amendment. This review resulted in
several additions to this final rule.
~ection 23.2 is revised to delete the
reference 10 § Z3.785[g) and (h) and.
instead. states these previously
incorporated-by-reference occupant
protection requirements for restraint
systems. Section 3.967 is revised so that
paragraph (e)(l) refers to § Z3.581[b)(Z).
Section 23.1411 is revised so that
paragrapb (b)(Z) refers to § Z3.581(b)(3).
Section 23.1413 is revised tG include only
the requirement that each safety belt
and shoulder harness be equipped with
a metal-to-metallatching device since
the requirements of paragraph (a) of
existing § 23,1413 are redundant to the
requirements in paragraphs (a) and (b)
§ Z3.785 of this final rule, and the
requirements of paragraph (b) of
existing § 23.1413 are not compatible
with the requirements of § Z3.785(m)(Z).

Economic Impact

This amendmen~upgrades
airworthiness standards to enhance tbe
crashworthiness of airplanes
certificated to Part 23. These upgraded
standards, which are based on
proposals submitted to the Small
Airplane Airworthiness Review
Conference apply only to airplanes for
which an application for a type
certificate under Part 23 is made after
the effective date of this amendment.

Two of the revisions contained in this
amendment impose dynamic testing
standards to determine the adequacy of
energy absorbing seats and torso
restrain systems on occupant movement
resulting fa'om sudden deceleration

forces on normal, utility, and acrobatic
category airplanes which are likely 10 be
experienced in accidents. Two other
revisions pertain to doors and
emergency exits will facilitate
emergency egress from airplanes
sustaining heavy ground impact damage.
Another three revisions are of an
organizational rather than substantive
nature and will nol have any economic
impacts. The economic impact of this
amendment was estimated by the FAA
with the assistance of a research firm,
which relied heavily on General
Aviation Manufacturers Association
(GAMA) information pertaining to
expected costs and National
Transportation Safety Buard (NTSB)
data pertaining to expected benefits.
The estimation procedure quantified lhtl
costs and benefits expected to result
from this amendment based upon the
official FAA forecast of airplane
production and a more conservative
forecast that projects a continuation of
the depressed condition of this industry.
The effect of using the more
conservative forecast is to reduce
substantially the magnitude of both the
expected total costs and benefits of this
amendment for which quantification of
these impacts was possible. reflecting
the considerably smaller number of
affected airplanes. The use of the more
conservative forecast does not alter the
general results of the analysis wilh
regard to the overall combined
economic impact of this amendment.
although the effects on the cost·
effectiveness of the individual proposals
differed.

Using the FAA production forecast.
the total expected quantified benefits for
the two revisions aimed at occupant
energy-absorbing seats and torso
restraint systems (benefits cannot be
quantified for the others) are estimated
to be approximately $30.5 million on a
discounted basis over a 20·year period,
considerably higher than the expected
associated costs. which are estimated at
about $17.1 million. The use of the more
conservative production forecast results
in an estimate of about $4.3 million for
the discounted benefits of this
amendment and expected costs of about
$4.0 million. Benefits cannot be
quantified for the other substanti\'e
revisions because of insufficient
accident data.

One of the two revisions directed at
occupant restraint, which will require a
shoulder harness capable of satisfying a
dynamic test at all seats in new type
certificated normal. utility. and
acrobatic category airplanes, is similar
to an airworthiness standard recently
adopted by the FAA in Amendmel t 1.3-
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3l. Thai recently adopted rule imposes a
shoulder harness requirement at nIl
sC<.tts of normal. utility, and acrobatic
category airplanes manufactured after
December 12.1986. and requires the
shoulder harness 10 satisfy slatic
strength requirements. Because the
requirements in Amendment 23-32 apply
to all normal. utility. and acrobatic
category airplanes with d seating
configuration of nine or less excluding
pilot scats. fr.garuless of the date of type
certification and type certification basis.
its implementation has the effect of
minimizing any costs pertaining to
should harnesses that can be attributed
to this amendment. The dynamic test is
(.l morc stringent one because the basic
seat structure and its attachment to the
cabin floor must be designed so as to
afford greater occupant protection
through energy absorption. a
requirement whose incremental costs
have been attributed to a separate
revision contained in this amendment
that pertains only to seat strength.

The benefits of the shoulder harness
requirements in this amendment are not
totally eliminated, however, because it
requires that these harnesses pl::lSS a
dj namic test with seat systems as a
whole to protect occupants. as noted
above. In contrast, the recently adopted
rule only required static strength
e\ aluation of the shoulder harness
which less accurately represents the
loads on occupants resulting from
suniVftble airplane IJccidellls. The full

extent of those incremental benefits
C<1illlot be quantified. however. because
the bencfi ts for the two rt:visions
pertaining to seat systems are
interdependent. The benefits estimated
for the seat revisions were found to be
directly proportional to the rate of
shoulder harness usage. These benefits
are estimated over a 20-year period,
compared with the 10·year period used
for estimating costs. in order to capture
all of the benefits thot can be attributed
to seats installed near the end of the
initiall0-year period.

for the purpose of this analysis, the
quantified benefits for the seat system
improvements are attributed solely to
the revision requiring energy·absorbing
seats. recognizing that the shoulder
harness Hmendment is likely to produce
additional benefits that appear difficult
if not impossible to quantify. The cost·
effectiveness of the seat amendment
(hased on the FAA production forecast)
is contingent upon the assumption that
over 56 percent of the occupants would
use shoulder harnesses. The required
rate of shoulder harness usage increases
to 93 percent based on the more
conservative foreeasl.

The benefits of this amendment
pertaining to door and emergency exit
requirements, as well as cargo restraint.
cannot be precisely quantified because
of a lack of detail in the historical
accident data although an expected
range of benefits in terms of fatalities
pre\entcd was estinH'~ted.Accidents

TABLE 1

involving post-crash fires were regarded
as being the most relevant for assessing
the benefits because fatalities caused by
this type of accident are more likely to
have resulted from evacuation problems
than impact forces. A "breakeven"
unalysis of the nllmber of fatalities that
would have to be prevented to offset the
costs of these proposals ($1.6 million for
cargo restraint requirements. $10.2
million for the door requirements and
$17.1 million for the emergency exit
requirements based on the FAA
forecast) was performed to provide an
indication of the expected relationship
between the costs and benefits that
were estimated in this amendment. This
comparison revealed a strong
probability that this amendment would
prevent a substantially greater number
offntalities than would be required to
offset their costs based on the most
realistic assumptions regarding the
effectiveness of the revised
requirements. More specifically. the

I benefits estimated for this amendment
ranged from about 17 to 50 fatalities
prevented on an annual basis based on
em intermediate assumption pertaining
to efiectiveness (see Table 1). far in
excess of the "breakeven point" of 5.5
fatalities prevented (see Regulatory
E\·aluatian). The "breakeven point"
declines to only one fatality prevented
'Ahen the more conservative production
forecast is used.

-- -------

[Number 01 Fatalities El(pectad to be Prevented by Door and Emergency Exit Requifemen~s Under Various Assumptions 1]

I Percent of Fatalities in Accidents Involving Post-Cfash FlI'esL Attributable Solely 10 Egress Problems

-r5 percenl i 50 porcent 75 percent---1-
EIl9C~~n~~~~~fand .E~~.~~~~ EXll ReqUIrements m Prevenllng FSla11t'lK.:................. . '1 4L 17 25

50 percent ....................••• . 17 33 50
75 percent . . _.. . . 25 50 75

I The numbers in this lable are based on an expected an:1ual average of 133 fatalities (derived from the FAA s Accident/Incident Data System).
Source: Ofltee 01 Av:ation Policy ilnd Plans, FAA.

Trade Impact

This amendml'nt will huve tittle or no
impact on trade for both U.S. firms doing
business in foreign countries Hnd foreign
firms doin~ business in the roited
Stdtes. In the United Stales, foreign
fWlOufClcturers would have to ropet U.S.
rl"quirements. and thus they would gain
no ('ompetitivc udnlOtage. [0 foreign
r:ountrir.s, \';,8. nwnllfnclureJ's would not
he bound by Part 2~ requirements and
would not be c:omp£'Hed 10 implement
the<;e rf'quircmcnt.s.

Final Regulatory Determination

The FAA has also determined lhal
this amendment will not have a
significant economic impact on a
substantial number of small entities. The
FAA's criteria for a Part 23 airplane
manu ar:turer is one employing less than
75 employees. a sub~tnl1tirtl number is rt

num1.wr which is nut less thun 11 and
whirh is more theJn one-third of the
smull entities subj{!cl tll this
.llllwntiment. ami a significHllt impact is
Olle hfp,;ing an annual cosl of more than
&l-1.~~8 per manufacturer.

A review of domestic Part 23 airplane
manufacturing companies indicates that
only six companies meet the size
threshold of 75 employees or less. This
amendment to 14 CFR Part 23 will.
therefore, not affect a substantial
number of small entities.

Feder<:llism Implications

The regulations set forth in this
..mendment are promulgated pursuant to
the authority in the Federal Aviation Act
of 1958. as amended (49 U.S.C. 1301. et
seq.), which statute is construed to
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preempt stale law regulating the same
subject. Thus. in accordance with
Executive Order 12612. it is determined
that such regulations do not have
federalism implications warranting the
preparation of a Federalism
Assessment.

Conclusion

For reasons discussed earlier in the
preamble. the FAA has determined that
this document; (1) Involves a regulation
that is not major under the provisions of
Executive Order 12291, and (2) is not
significunt under the provisions of DOT
Regulatory Policies and Procedures (44
FR 11034; February 26. 1979). I certify
thnt under the criteria of the Regulatory
Flexibility Act, this rule will not have a
sit:niftcant economic impact. positive or
negative, on a substantial number of
small entities. In addition, this rule will
have little or no impact on trade
opportunities for U.S. firms doing
business overseas or for foreign firms
doing business in the United States.

Lisl of Subjects in 14 CFR Part 23

Aircrnft, Aviation safely, Air
transportation, Safety.

Adoption of the Amendment

Accordingly. 14 CFR Part 23 is
amended as follows:

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

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

Authority: 49 U.S.C. 1344. 1354{a), 1355,
1421,1423.1425.1428,1429,1430;49 U.S.C.
106(8) (Revised Pub. 1.. 97-449, January 12.
1983).

2. Section 23.2 is revised to read as
follows:

§ 23.2 Special retroactive requirements.
(a) Notwithstanding §§ 21.17 and

21.101 of this chapter and irrespective of
the type certification basis, each normal,
utility, and acrobatic category airplane
having a passenger scating
configuration, excluding pilot seats, of
nine or less, manufactured after
December 12, 1986, or any such foreign
airplane for entry into the United States
must provide a safety belt and shoulder
harness for each forward- or aft·facing
seat which will pro1ect the occupant
from serious head injury when subjected
to the inertia loads resulting from the
ultimate static load factors prescribed iD
§ 23.561[b)(2) of this part. or which will
provide the occupant protection
specified in § 23.562 of this part when
that section is applicable to the airplane.

·For other seat orientations. the seat/
restraint system must be designed to
provide a level of occupant protection
equivalent to that provided for forward
or aft-facing seats with a safety belt and
shoulder harness installed.

(b) Each shoulder harness installed al
a night crewmember station, as required
by this section, must allow the
crewmember. when seated with the
safety belt and shoulder harness
fastened. to perform all functions
necessary for flight operations.

(c) For the purpose of this section, the
date of manufacture is:

(1) The date the inspection acceptance
records. or equivalent, reflect that the
airplane is complete and meets the FAA
approved type design data; or

(2) In the case of a foreign
manufactured airplane. the date the
foreign civil airworthiness authority
certifies the airplane is complete and
issues an original standard
airworthiness certificate. or the
equivalent in that country.

3. Section 23.561 is amended by
revising paragraphs (b) and (d) to read
as follows:

§ 23.561 General.
•

(b) The struclure musl be designed to
protect each occupant during emergency
landing condi1ions when-

(1) Proper use is made of the seats,
safety belts. and shoulder harnesses
provided for in the design;

(2) The occupant experiences the
static inertia loads corresponding to the
following ultimate load factors-

(i) Upward, 3.0g for normal, utility.
and commuter category airplanes, or
4.5g for acrobatic category airplanes:

(ii) Forward. 9.0g:
(iii) Sideward. 1.5g; and
(3) The items of mass within the

cabin, that could injure an occupant.
experience the static inertia loads
corresponding to the following ultimate
load factors-

[i) Upward. 3.0g;
(ii) Forward. 18.0g; and
(iii) Sideward. 4.5g.

(d) If it is not established thaI a
turnover is unljkely during an
emergency landing, the structure must
be designed 10 protect the occupants in
a complete turnover as follows:

(1) The likelihood of a turnover may
be shown by an analysis assuming the
following conditions-

(i) Maximum weight:
(ii) Most forward center of gravity

position:
[iii) Longitudinal load factor of 9.0g;
(iv] Vertical load factor of 1.0g: and

(v} For airplanes with tricycle landing
gear, the nose wheel strut failed with the
nose contacting the ground.

(2) For determining the loads 10 be
applied to the inverted airplane after a
turnover, an upward ultimate inertia
load factor of 3.0g and a coefficient of
friction with the ground of 0.5 must be
used.

4. New § 23.562 is added to read as
follows:

§ 23.562 Emergency landing dynamIc
conditions. .

(a) Each seat/restraint system for use
in a normal, utility. or acrobatic
category airplane must be designed to
protect each occupant during an
emergency landing when-

(1) Proper use is made of seats. safety
belts. and shoulder harnesses provided
for in the design; and

(2) The occupant is exposed to the
loads resulting from the conditions
prescribed in this section.

(b) Each seat/restraint system, for
crew or passenger occupancy in a
normal, utility. or acrobatic category
airplane, must successfuHy complete
dynamjc tests or be demonstrated by
rational analysis supported by dynamic
tests, in accordance with each of the
following conditions. These tests must
be conducted with an occupant
simulated by an anthropomorphic lest
dummy (ATD) defined by 49 CFR Part
572, Subpart B. or an FAA4 approved
equivalent, with a nominal weight of 170
pounds and seated in the normal upright
position.

(1) For the first test. the change in
velocity may not be less than 31 feet per
second. The seat/restraint system must
be oriented in its nominal position with
respect to the airplane and with the
horizontal plane of the airplane pitched
up 60 degrees, with no yaw, relative to
the impact vector. For seat/restraint
systems to be installed in the first row of
the airplane, peak deceleration must
occur in not more Ihan 0.05 seconds
after impact and must reach a minimum
of 199. For all other seat/restraint
systems. peak deceleration must occur
in not more than 0.06 seconds after
impact and must reach a minimum of
15g.

(2) For the second test. the change in
velocity may not be less than 42 feet per
second. The seat/restraint system must
be oriented in its nominal position with
respect to the airplane and with the
vertical plane of the airplane yawed 10
degrees, with no pitch. relative to the
impact vector in a direction that results
in the greatest load on the shoulder
harness. For seat/restraint systems to be
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•

5. Section 23.763 is amended by
revising paragraph (c) and adding new
paragraphs (d) and (el to read as
follows:

§ 23.783 Doors.

§ 23.185 Seats, berths,litters, safety belts,
and shoulder harnesses.

(8) Each seat/restraint system and the
supporting structure must he designed to
support occupants weighing at least 215
pounds when subjected to the maximum
load factors corresponding to the
specified flight and ground load
conditions, as defined in. the approved
operating envelope of the airplane. In
addition, these loads must he multiplied
by a factor of 1.33 in determining the
strength of all fillings and the
attachment of-

overridden by the normal internal
opening means.

(d) In addition, each external
passenger or crew tioor, for a commuter
category airplane. must comply with the
following requirements:

(1) Each door must be openable from
both the inside and outside, even though
persons may be crowded against the
door on the inside of the airplane.

(2) If inward opening doors are used,
there must be a means to prevent
occupants from crowding against the
door to the extent that would interfere
with opening the door.

(3) Auxil1ary locking devices may be
used.

(e) Each external door on a commuter
category airplane, each external door
forward of any engine or propeller on a
normal, utility. or acrobatic category
airplane. and each door of the pressure
vessel on 8 pressurized airplane must
comply with the following requirements:

(1) There must be a means to lock and
safeguard each external door. including
cargo and service type doors, against
inadvertent opening in flight, by
persons, by cargo. or as a result of
mechanical failure or failure of a single
structural element. either during or after
closure.

(2) There must be a provision for
direct visual inspection of the locking
mechanism to determine if the external
door, for which the initial opening
movement is not inward, is fully closed
and locked. The provisions must be
discernible. under operating lighting
conditions, by a crewmember using a
flashlight or an equivalent lighting
source.

(3) There must be a visual warning
means to signal a flight crewmember if
the external door is not fully closed and
locked. The means must be designed so
that any failure, or combination of
failures, that would result in an
erroneous closed and locked indication
is improbable for doors for which the
initial opening movement is not inward.

6. Section 23.785 Is revised to read as
follows:

L]

2.5

a(t)dt

(c) Each external passenger or crew
door must compty with the following
requirements:

(1) There must he a means to lock and
safeguard the door against inadvertent
op~ning during flight by persons, by
cargo, or as 8 result of mechanical
failure.

(2) The door must be openable from
the inside and the outside when the
internal locking mechanism is in the
locked position.

(3) There must be a means of opening
which is simple and obvious and is
arranged and marked inside and outside
so that the door can be readily located,
unlocked, and opened, even in darkness.

(4) The door must meet the marking
requirements of § 23.811 of this part.

(5) The door must be reasonably free
from jamming as a result of fuselage
deformation in an emergency landing.

(6) Auxiliary locking devices that Bre
actuated externally to the airplane may
be used but such devices must he

(1} The seat/restraint system must
restrain the ATD although seat/restraint
system components may experience
deformation, elongation, displacement.
or crushing intended as part of the
design.

(2) The allachment between the seatl
restraint system and the test fixture
must remain intact, although the seat
structure may have deformed.

(3) Each shoulder harness strap musl
remain on the AID's shoulder during the
impact.

(4) The safety belt must remain on the
ATD's pelvis during the impact.

(5J The results of the dynamic tests
must show that the occupant is
protected from sericus head injury.

(i) When contact with adjacent seats,
structure. or other items in the cabin can
occur, protection must be provided so .
that the head impact does not exceed a
head injury criteria (HIC) of 1,000.

(ii) The "alue of HIC is defined as-

HIC =

installed in the first row of the airplane.
peak deceleration must occur in not
more than 0.05 seconds after impact and
must reach a minimum of 26g. For all
other seat/restraint systems. peak
deceleration must occur in not more
than 0.06 seconds after impact and must
reach a minimum of 21g.

(3) To account for floor warpage, the
floor rails or attachment devices used to
attach the seat/restraint system to the
airframe structure must be preloaded to
misalign with respect to each other by at
least 10 degrees vertically (Le., pitch out
of parallel) and one of the rails or
attachment devices must be preloaded
to rnisalign by 10 degrees in roll prior to
conducting the test defined by
paragraph [bJ(2) of this section.

(c) Compliance with the foHowing
requirements must he shown during the
dynamic tests conducted in accordance
with paragraph [b) of this section:

Where: t\ is the Inilial integration time.
expressed in seconds. 12 is the final
integration time. expressed in seconds,
(h-tt) is the time duration of the major
head impact. expressed in seconds. and
a(l) is the resultant deceleration at the
center of gravity of the head form
expressed as a multiple of g (units of
gravity).

(iiiJ Compliance with the HIC limit
must he demonstrated by measuring the
head impact during dynamic testing as
prescribed in paragraphs (b)(l) and
(b)(2) of this section or by a separate
showing of compliance with the head
injury criteria using test or analysis
procedures.

(6) Loads in individual shoulder
harness straps may not exceed 1,750
pounds. If dual straps are used for
retaining the upper torso. the total strap
loads may not exceed 2.000 pounds.

(7) The compression load measured
between the pelvis and the lumbar spine
of the ATD may not exceed 1,500
pounds.

(d) An alternate approach that
achieves an equivalent, or greater. level
of occupant protection to that required
by this section may be used if
substantiated on a rational basis.



30814 Federal Register I Vol. S3, No. 157 I Monday, August 15, 1988 I Rules and Regulations

(1 J Each seat to the structure; and
(2) Each safety bell and shoulder

harness to the seat or structure.
(b) Each forward-faCing or aft-facing

seat/restraint system in normal. utility.
or acrobatic category airplanes must
consist of a seat. safety belt. and
shoulder harness that are designed to
provide the occupant protection
provisions required in § 23.562 of this
part. Other seat orientations must
provide the same level of occupant
protection as a forward-facing or a£t
facing seat with a safety belt and
shoulder harness, and provide the
protection provisions of § 23.562 of this
part.

(e) For commuter category airplanes,
each seat and the supporting structure
must be designed for occupants
weighing at least 170 pounds when
subjected to the inertia loads resulting
from the ultimate static load factors
prescribed in § 23.581(b)(2) of this part,
and each occupant must be protected
from serious head injury when subjected
to the inertia loads resulting from these
load factors by a safely belt and
shoulder harness for the front seats; and
a safety belt, or a saIety be.1t and
shoulder harness, fOI each seat other
than the Iront seats.

(d) Each restraint system must have a
single-point r.elease for oocupant
evacua tion.

(e) The restraint system for each
crewmember must allow the
crewmember. when seated with the
safety belt and shoulder harness
fastened, to perform all functions
necessary for night operations.In Each pilot seat must be designed
for the reactions resulting from Ihe
application of pilot forces to the primary
flight controls as prescribed in § 23.395
of this part.

(g) There must be a means to secure
each safety belt and shoulder harness,
when not in use, to prevent interference
with the operation of the airplane and
with rapid occupant egress in an
emergency.

(h) Unless otherwise placarded, each
seat in a utility or acrobatic category
airplane must be designed to
accommod'lte an occupant wearing a
parachute.

(i) The cabin area surrounding each
seat, including the structure, interior
walls, instrument panel, control wheel,
pedals. and seats within striking
distance of the occu.pant's head or torso
(with the restraint system fastened)
must be free of potentially injurious
objects, sharp edges, protuberances, and
hard surfaces. If energy absorbing
designs or devices are used to .meet this
requirement. they must protect the
occupant from serious injury when the

Jccupant is subjected to the inertia
loads resuWng Irom the ultimate static
load factors prescribed in § 23.561(b)(2]
of this part, or they must comply with
the occupant protection provisions of
§ 23.562 of this part. as required in
paragraphs (b) and (c) of this section.

(j) Each seat track must be filled with
stops to prevent the seat from sliding off
the track.

(k) Each seat/restraint system may
use design features, such as crushing or
separation of certain components. to
reduce occupant loads when showing
compliance wjth the requirements of
§ 23.562 of this part; otherwise, the
system must remain intact.

(I) For the purposes of this section. a
front seat is a seat located at 8 flight
crewmember station or any seat located
alongside such a seat.

(m) Each berth. or provisions for a
liller. installed parallel to the
longitudinal axis of the airplane, must
be designed so that the forward part has
a padded end-board, canvas diaphragm,
or equivalent means that can withstand
the load reactions from a 215-pound
occupant when subjected to the inertia
loads resulting from the ultimate static
load factors of § 23.561(b)(3] of this part.
In addition-

(1) Each berth or litter must have an
occupant restraint system and may not
have corners or other parts likely to
cause serious injury to a person
occupying it during emergency landing
conditions; and

(2) Occupant restraint system
attachments for the berth or litter must
withstand the inertia loads resulting
from the ultimate static load factors of
§ 23.561{b)(3) of this part.

(n) Proof of compliance with the static
strength requirements of this section for
seats and berths approved as part of the
type design and for seat and berth
installations may be shown by-

(1) Structural analysis, if the structure
conforms to conventional airplane types
for which existing methods of analysis
are known to be reliable;

(2) A combination of structural
analysis and static load tests to limit
load; or

(3) Static load tests to ultimate loads.
7. Section 23.767 is amended by

ret"ising the section heading and by
revising paragraphs [cj. (e). and (g) to
read as follows:

§ 23.787 Baggage and cargo
compartments.

(c) There must be a means to protect
occupants Irom injury by the contents of
any baggage or cargo compar,tmen!'
located aft of the occupants and
separated by structure, when the

ultimate fOIward inertia load factor is
9% and assuming the maximun allowed
baggage or cargo weight for the
compartment.

(e) Designs which provide for baggage
or cargo to be carried in the same
compartment as passengers must have a
means to protect the occupants from
injury when the cargo is subjected to the
inertia loads resulting from the ultimate
static toad factors of § 23.561{b](3) of
this part, assuming the maximum
allowed baggage or cargo weight for the
compartment.

•
(g) Baggage compartments used in

commuter category airplanes must also
meet the requirements of paragraphs (a),
(b), {dl, and (f] of this section.

6. Section 23.607 is amended by "
removing paragraphs (d]{3j andm (d]{4]
and revising paragraphs (a]{l) and (b)
introductory text, to read as follows:

§ 23.807 Emergency exits.
(a) • .lI; .-

(1) For all airplanes with a seating
capacity of two or more, excluding
airplanes with canopies, at least one
emergency exit on the opposite side of
the cabin from the main dOQr specified
in § 23.703 of this part.

(b) Type alld operatioll. Emergency
exits must be movable windows, panels,
canopies, or external doors, openable
from both inside and outside the
airplanes, that provide 8 clear and
unobstructed opening large enough to
admit a 19-by-26-inch ellipse. Auxiliary
locking devices used to' secure the
airplane must be designed to be
overridden by the normal internal
opening means. In addition, each
emergency exit must-

9. New § 23.811 is added to ..ead as
follows:

§ 23.811 Emergency exit marking.

(a) Each emergency exit and external
door in them passenger compartment
must be externally marked and readily
identifiable from outside the airplane
by-

(1) A conspicuous visual identification
scheme; and

(2) A permanent decal or placard on
or adjacent to the emergency exit which
shows the means of opening the
emergency exit, including any special
instructions, if applicable.

(b) In addition, for commuter category
airplanes, these exits and doors must be
internally marked with the word "exit"
by a sign which has white letters 1 inl..>h
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high on a red background 2 inches high,
be self-illuminated or independently.
internally electrically illuminated, and
have a minimum brightness of at leftst
160 microlamherts. The color may be
reversed if the passenger compartment
illumination is essentially the same.

10. New § 23.813 is added 10 read os
follows:

§ 23.813 Emergency exit access.

For commuter category airplanes,
access to window-type emergency exit's
may not be obstructed by seats or seat
backs.

11. Section 23,967 is amended by
revising paragraph (e){1) to I'ead as
follows:

§ 23.967 Fuel tank installation.

(0)' • •
(1) When subjected to the inertia

loads resulting from the ultimate static
load faclors prescribed in § 23.581(b)(2)
of this part; and

12. Section 23.1411 is amended by
revising paragraph [b)(2) to read as
follows:

§ 23.1411 General

[b)' •
(2) Protect the safety equipment from

damage caused by being subjected to
the inertia loads resulting from the

ultimate static loud factors specified in
§ 23.581[b}[3] of this part.

13. Section 23.1413 is revised to read
as follows:

§ 23.1413 Safety belts and harnesses.

Each safety belt and shoulder harness
must be equipped with a metal-to-metal
latching device.

Issued in Washington, DC, on August 8.
1988.

T. Allan McArtor.
Administrator.
[FR Doc. 68-18267 Filed 8-12-88: 6:45 am]
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