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1. SCOPE

This Aerospace Recommended Practice (ARP) documents a common understanding of terms, compliance issues and
design criteria to facilitate certification of seat installations specific to Part 25 aircraft. This ARP provides general
guidance for seats to be installed in Part 23 aircraft and Parts 27 and 29 rotorcraft and does not specify specific designs

or design methods for such certification.
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3. DEFINITIONS

FAR references can be considered valid across aircraft categories: 14 Code of Federal Regulations Parts 23, 25, 27 and 29.

3.1 Seat back Handh

3.1.1 Application

14 CFR Part 25.785 (j)

old in Turbulence

Amendment 25-88

If the seat backs do not provide a firm handhold, there must be a handgrip or rail along each aisle to enable persons to

steady themselves whil

AC 25-17A par. 81.b (6

e using aisles in moderately rough air.

Crashworthiness Handbook

The seat back may ser
be adequate to be con
when applied at the top
3.1.2  Definition and (
upright in an ai
backs may be

an occupant us
in a typical con
along an aisle.
passenger sea
individually. Di

used as a hand

To act as a har
against. A sea
perpendicular {
telescope morg
requirements, n
17.8 cm (seven

The seat back handhold should be at least 84 cm (33 inches) above the floor, even if the s

3.2 Seat Belt Misalignmen{/Disengagement

3.2.1  Application

3.211 Restraint

ve as a firm handhold. Since many seats are capable of breaking-over, t
sidered firm. A load of 111 N (25 pounds) minimum, acting horizontally,
center of the seat back.

Criteria: A handhold is defined as a means of providing< hand hold suppd
Sle during flight. If an adequate supplemental rail orhandgrip is not provi

he breakover load must
s considered adequate

rt for a person standing
ded in the interior, seat

ised as the handhold so long as they are spaced-sufficiently close togethe¢r to be within reach for

ing the aisle. For that purpose, a seat pitch of 465 cm (65 inches) or less
hmercial transport aircraft configured with forward or rearward facing pasg
Due to the unique and customized interior{arrangement of forward, side
ks in business/private transport aircraft (not for hire) these configuratiorn
an seating and side facing seats do-n@t normally place the seat back wh
hold.

dhold, the upper aisle-side corner of the seat back should provide either 4
back used as a handhold-sheuld not break over when a force of 111 N (2
p the seat back is applied-at the top center of the seat back. Seat bac
than three inches above the seat back may be used for a handhold if,
o portion of the head rest, e.g. bendable ears and/or tilting head rest, c3
inches) before a(111 N (25 pound) resistive force is met.

is considered adequate
enger seats positioned
vard or rearward facing
s should be assessed
bre it can be effectively

surface to grip or push
5 pounds) in a direction
ks with head rests that
in addition to all other
n be moved more than

eat back is reclined.

The term restraint in this section refers to any strap, webbing, or similar device designed to secure a person in an aircraft
with the intention of minimizing injury, including all buckles or other fasteners, and all integral hardware.

14 CFR PART 25.601

General.

The airplane may not have design features or details that experience has shown to be hazardous or unreliable. The

suitability of each quest

ionable design detail and part must be established by tests.
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14 CFR PART 25.562 Amendment 25-64

(a) The seat and restraint system in the airplane must be designed as prescribed in this section to protect each occupant
during an emergency landing condition when--

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

TSO-C127a

212

FAA Policy Memo ANM-84-445-28

Compliance with Section 3.1 Guidance: of SAE AS8049A is not required, except for Subsections 3.1.4, 3.1.8,
3.1.11, 3.1.14 (passenger seats only), 3.1.15 and 3.1.17 through 3.1.20.

Policy Statement on ar) Unreliable Design of Seat Belt Attachment Fittings on Passenger's 'Seats and Compliance with

§ 25.601

NAS 809

When anchorages for spfety belts are provided, they should be of a type which will permit self-aliging of the belt or fitting.

3.2.2

Definition and Criteria: Seatbelt misalignment is a condition wheré. the seatbelt and/or $hackle is positioned to
give the impregsion that the belt has been properly tightened,.when in fact there is slagk in the system or the
shackle is posiffjoned so that it will not carry the force generated in an emergency landing gr turbulence condition.

The seat belt installation should provide a self-orienting.(free rotation and self-alignment) line of pull for the belt,
minimize the pgssibility of inadvertent disconnection afid be designed to minimize an incorfect installation.

The seat belt ipstallation should not appear to the’belted occupant to be properly adjustéd (snug) while there is
significant [2.54 cm (one inch) or more] slack-inthe system which may pay out in an emergency landing situation.
For example, the belt installation should not'be able to be caught between seat features|such that the occupant
would not know there was slack in the belt which may allow the occupant to slide forward during emergency
landing or turbdlence.

To test the ingtalled seat belt for) misalignment, the seat should be positioned in its tgxi, takeoff and landing
condition. Installations on seats having bottom cushions that can be removed or incorregtly repositioned without
tools should b¢ evaluatedwwith the cushions installed, removed and incorrectly repositioned. The belt and
shackle combination should be manipulated with one hand in an attempt to place the restraint in a non-design
configuration where 4t,could carry the seatbelt adjustment forces. Particular effort shouldd be made to place the
restraint in a pgsition-that the restraint forces would not be applied to the hook of the shackle in the same manner
as they would beZapplied in a straight tension pull on the belt. Attempts should be madg with the restraint in its
normal shape, a single twist of the webbing and/or a single fold of the webbing. Typical areas around the restraint
shackle that should be checked are the plastic shrouding around the armrest, the hydraulic seat recline device,
the seat pan, anti-rotation brackets/stops, seat pan supports and exposed fasteners. If a condition of potential
misalignment is identified, the seatbelt and shackle, in that condition, should be loaded by a restorative force of
22.2 N (five pounds) applied through the belt in the direction that it would be loaded in the emergency landing or
turbulence situation. If the load is carried in the misaligned condition, the design is unacceptable. The examples
in Section 3.2.3 illustrate various misalignment conditions that have been found to be unacceptable, as indicated.
These examples are not intended to be all-inclusive.

To test the belt for inadvertent disengagement, where disengagement is defined as the separation of the
restraint’s attachment fitting from the seat structure, the belt should be tested in all orientations with the seat in
the taxi, takeoff and landing conditions with the seat cushions installed. Interaction of belts in adjacent seats,
where the belts could be inadvertently crossed and used by occupants in those adjacent seats, must be
evaluated for the possibility of disengagement.
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3.2.3 Examples: Examples of various causes of seat belt misalignment are illustrated below in Figures 1 and 2.

Seat Frame
Structure
Interferance

FIGURE 1 - SEAT BELT MISAKIGNMENT

| Shroud interference
with the hook of the

seat belt.

FIGURE 2 - SEAT BELT MISALIGNMENT

Examples of designs to avoid are illustrated in Figures 3 through 6.
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SAE

Seat Structure
Interfzring with
Festraint Wwebhing

Hydraulic Recline
| Device and Hestraint

Attach Bolt Interfering
| with the Restraint

| WWebhing
tl ‘E: L

FIGURE 6 - AN EXAMPLE OF A DESIGN TO AVOID.

3.3 Life Vest/Lifejacket Retrieval

3.3.1  Application
14 CFR PART 25.1411 Amendment 25-116

(f) Life preserver stowage provisions. The stowage provisions for life preservers described in Sec. 25.1415 must
accommodate one life preserver for each occupant for which certification for ditching is requested. Each life preserver

must be within easy reach of each seated occupant.
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14 CFR PART 25.1541

(a) The airplane must c

ontain--

(1) The specified markings and placards; and

(2) Any additional information, instrument markings, and placards required for the safe operation if there are unusual
design, operating, or handling characteristics.

(b) Each marking and placard prescribed in paragraph (a) of this section--

(1) Must be display

ed in a conspicuous place; and

(2) May not be eas

14 CFR PART 27.1411

ily erased, disfigured, or obscured.

Amendment 27-11

(a) Required safety eq
must be readily acg

(b) Stowage provisions
(1) Be arranged so

(2) Protect the saf
27.561.

14 CFR PART 29.1411

(f) Life preservers. Ea

uipment to be used by the crew in an emergency, such as, flares and auf
essible.

for required safety equipment must be furnished and;must—
that the equipment is directly accessible and its.{ocation is obvious; and

ety equipment from damage caused by being subjected to the inertia

Ch life preserver must be within €asy reach of each occupant while seated.

riteria: When required, life Vest stowage should be provided at each seatin
1411 and 25.1541. If.a'seat can be occupied for taxi, takeoff, and landing, V

H be located such_that it does not hinder, in any way, the retrieval of the li
FAA report BOT/FAA/AM-03/9, provides general guidance to assist in eva
ires associated with the easy reach requirements in FAA regulations. At
| be designed and located such that the following requirements are met:

h is'feadily apparent.

he life vest stowagde )provisions should be accessible for each of these positions.

omatic liferaft releases,

oads specified in Sec.

) position in accordance
vhile facing in more than
The life vest
e vest by a seated and
uating the life preserver
B minimum the life vest

reach of each seated and belted occupant in the aircraft during taxi, takeoff or landing.

3.3.2 Definition and (
with 14 CFR 25
one direction, f
container shoul
belted occupant.
installation feat
container shoul

a. The life vest locatio

b.

c.

d.

e.

f.

The life vest is restrained under all applicable loading conditions.

The container and opening are correctly sized for the specified life vest.

Life vest stowage should be located such that each occupant has access to a life vest, and the life vest is within easy

The container opening is located to allow the life vest to be readily removed by the seated and belted occupant.

The method of opening is usable over a range of angles (e.g. unidirectional straps, snaps, etc. that can only be used

by pulling one direction should be avoided). When pull straps are used, they should not be difficult to reach or
operate. They should operate from all reasonably anticipated angles that would be used by a seated and belted

occupant as limited

by structure, cushions and seat pitch.
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movement (e.g. legs, cushions, baggage bars, shrouds, etc.)

and removal of under seat baggage), takeoff or other aircraft maneuver.

i.  Normal seat operation should not sweep the pull strap into an unreachable location.

to be red or labeled

"PULL" or "PULL FOR LIFE VEST" in contrasting color.

The retrieval path of the life vest should be free of obstructions due to seat or aircraft components and/or pouch

The retention device should not allow the vest to come free during a heavy landing, normal seat activity (e.g. stowage

The life vest container should not present any sharp edges or points that could damage the life vest or cause injury.

The location of pull straps is recommended to be adequately marked per section 3.8. Pull straps are recommended

I.  Life vest retrieval slI\ouId not be prevented by constricting elastic at the life vest container opén

3.4  Friction Fit Comp
3.4.1  Application

14 CFR PART 25.789 4

pnents

mendment 25-46

Retention of items of m

(a) Means must be pro
compartment or ¢
corresponding to th
25.561(b).

3.4.2 Definition and (

of ash trays) is

A friction fit ite
direct contact v
loop tape, hook

3.5 Fire Containment

3.5.1  Application

14 CFR Part 25.601

bss in passenger and crew compartments and galleys.

vided to prevent each item of mass (that is part,of the airplane type design
e specified flight and ground load conditions, and to the emergency lan
Criteria: The use of friction fit as the sole method of restraint for items of
hot recommended.

M is one that is restrained-only by static friction between two or more flg
ith each other. Items'restrained by mechanical fasteners such as screw

s, springs, detents(rivets, or similar devices are not considered friction fit it

- Cavity Fully:Enc¢losed/Open

ng.

ina passenger or crew

alley from becoming a hazard by shifting under the appropriate mnaximum load factors

ding conditions of Sec.

ass (with the exception

t or curved surfaces in
5, bolts, nuts, hook and
ems.

General.

The airplane may not have design features or details that experience has shown to be hazardous or unreliable. The
suitability of each questionable design detail and part must be established by tests.

3.5.2

Definition and Criteria: In cases where seats are designed with armrest cavities (that are typically used to hold

tray tables and/or video monitors) the FAA policy memo, PS-ANM100-2003-10019 should be used to determine if
the cavity should be fully enclosed or have an open bottom.

The FAA performed testing that included evaluation of armrest cavities with different levels of ventilation. Federal
Aviation Administration Report DOT/FAA/AR-TN02/105, “Burning Behavior Within a Seat Armrest Cavity, “ dated
September 2002, documents the results of fire tests conducted to examine the characteristics of several fire
scenarios that could occur in an armrest cavity and the fire-containment capability of the cavity. In all the tests
conducted with actual seat armrests, the fire self-extinguished, the armrest material did not ignite, and the fire
was contained within the armrest cavity.
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The FAA reviewed the practice of requiring seat armrest cavities to either be completely enclosed or have an
open bottom. They determined that armrest cavities do not constitute a significant fire hazard regardless of
whether or not these conditions are met. Accordingly, the armrest cavity may be open or closed to any degree
and will not be hazardous under § 25.601.

3.6 Hinged Aisle Armrests - Discreet Latch

3.6.1 Application

14 CFR PART 25.789 Amendment 25-46

Retention of items of mass in passenger and crew compartments and galleys.

(a) Means must be proyided to prevent each item of mass (that is part of the airplane type desigh) in a passenger or crew
compartment or dalley from becoming a hazard by shifting under the appropriate’ maximum load factors
corresponding to the specified flight and ground load conditions, and to the emergercy landing conditions of Sec.
25.561(b).

14 CFR PART 25.815 Amendment 25-38

Width of aisle.

The passenger aisle wiflth at any point between seats must equal or exceed the values in the folloying table:

Passenger Sqating Minimum Passenger Aisle Width (Inches)
Less than 25 inches from-floor 25 inches and more frpm floor
10 or less 12 15
11 through 19 12 20
20 or more 15 20

3.6.2 Definition and |Criteria: In cases where“moveable passenger seat aisle armrests infrude into the required
passenger aislg width, they should be'retained in the taxi, takeoff and landing position.

Hinged armresfs that do not meet the following criteria are referred to as Type A afmrests. They are not
recommended.

If a hinge is incprporated\to’ allow the armrest to move, the armrest should either:

¢ Return to thel taxitakeoff and landing position by a positive means (e.g., spring assistgd) without requiring the
assistance of|a’passenger or attendant. This is referred to as a Type B armrest.

¢ Be retained in the taxi, takeoff and landing position by a discreet mechanical means (e.g., a latch) that is hidden
or not obvious to a person in the seat or in nearby seats or standing in the aisle. The latch should not allow
inadvertent or accidental operation under normal use of the seat. This is a referred to as a Type C armrest.

o If the armrest is removable, the armrest should be retained in the taxi, takeoff and landing position by a discreet
mechanical means (e.g., a latch) that is hidden or not obvious to a person in the seat or in nearby seats or
standing in the aisle. The latch should not allow inadvertent or accidental operation under normal use of the
seat. This is referred to as a Type D armrest.


https://saenorm.com/api/?name=4ec55bd732f5550d6404d373d6a5160a

SAE

ARP5526C

Page 12 of 47

3.7 Baggage Bar Loa

3.7.1  Application

ding and Retention of Items Under The Seat

14 CFR PART 25.787 Amendment 25-51

(b) There must be a means to prevent the contents in the compartments from becoming a hazard by shifting, under the
loads specified in paragraph (a) of this section

AC 25-17A Para 102(b)

(2)

Standard design criteria for underseat baggage restraint.

3.7.2 Definition and (

means to preve

Although it is
representative
kg (20 pounds)

Guidance for tihe dimensions and loading for the baggage restraipf\are given in AC 25

deviate from t

accommodate & step/abuse load of 1.3 kN (300 pounds) without failure (where applicable

may yield and |

The baggage r¢straint may be substantiated by test or rational analysis. Discontinuities in

be found when
than 7.6 cm (3

3.8

3.8.1  Application

FAR 25.1411 Amendment 25-116

Seat Safety Placards

Lriteria: Each passenger seat under which baggage is allowed to be stowe
nt articles or baggage stowed under it from sliding forward or sideward f(int

mass with the dimensions of 7.5 cm x 30.5 cm x 43.0 cm (3,in%"12 in x 17
should be used during substantiation of the underseat baggage restraint sy

nat guidance should restrain the baggage under the required loading

bad the floor structure during step load testing:

two double units make up a quad seat or adjacent to a sidewall, should
n).

(b) Stowage provisions

(1)
FAR 25.1541

Be arrange

. Stowage pravisions for required emergency equipment must be furnished

1 so thatithe equipment is directly accessible and its location is obvious;

d should be fitted with a
b the aisle or exit area).

expected that the under seat baggage area will store a variety of iteqs, a standard bag or

in) and a weight of 9.0
stem.

17A. Installations that

conditions and should
. The baggage restraint

a baggage bar, as may
not have a gap greater

and must--

(a) The airplane must contain--

(1) The specified markings and placards; and

(2) Any additional information, instrument markings, and placards required for the safe operation if there are unusual
design, operating, or handling characteristics.

(b) Each marking and placard prescribed in paragraph (a) of this section--

(1) Must be displayed in a conspicuous place; and

(2) May not be easily erased, disfigured, or obscured.
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AC 25-17A Para 1041(b)(1)

(1) Placards indicating emergency equipment should be approximately at eye level and should not blend in with the
surrounding decor. A color contrast that complies with § 25.811(f)(2) is acceptable. If the emergency equipment is
located in the upper or lower compartment, the eye level placard should have an arrow indicating the compartment.
Each compartment containing emergency equipment such as life preservers, rafts, slides, slide/rafts, or fire
extinguishers should be placarded as to its contents. For small executive airplanes which may not allow placards to
be located at eye level, the placards should be located in as conspicuous a location as practicable.

Definition and Criteria: Safety placards on occupant seats should be permanently affixed, located such that they

cannot be easily obscured and of a type that cannot be easily erased. The lettering height and color contrast
should be sufficient to allow the placard to be read by the intended occupant (e.g. placards located on the back of

the seat should_bhe dneignnd to_allow _the occupant seated behind to naeily read it at t

3.8.2
pitch.)
Placards for life
examples inclu
the appropriate
3.9 Literature Pocket

3.9.1  Application

14 CFR Part 25.601

General.

The airplane may not
suitability of each quest
3.9.2 Definition and (

The weight to be carriqg

pounds) by the ratio of {he pocket width to the*width of a full width seat back pocket.

3.10 Tray Table Latch

3.10.1 Application

vest location should be sufficiently descriptive to direct the occupantto th
e LIFE VEST UNDER YOUR SEAT, LIFE VEST UNDER ARMREST (w
armrest), or LIFE VEST UNDER CENTER ARMREST.

Stowage Capacity

have design features or details that-experience has shown to be hazarg
onable design detail and part must-be established by tests.

Criteria

d by each passenger ‘seat back literature pocket can be determined by n

Retention

14 CFR Part 25.813 Arglgendment 25-128

e anticipated installed

e life vest. Acceptable
th an arrow pointing to

jlous or unreliable. The

hultiplying 1.4 kg (three

(a) There must be a passageway leading from the nearest main aisle to each Type A, Type B, Type C, Type I, or Type I
emergency exit and between individual passenger areas. Each passageway leading to a Type A or Type B exit must
be unobstructed and at least 36 inches wide. Passageways between individual passenger areas and those leading to
Type |, Type Il, or Type C emergency exits must be unobstructed and at least 20 inches wide. Unless there are two or
more main aisles, each Type A or B exit must be located so that there is passenger flow along the main aisle to that
exit from both the forward and aft directions. If two or more main aisles are provided, there must be unobstructed
cross-aisles at least 20 inches wide between main aisles.
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(c) The following must be provided for each Type Ill or Type IV exit--

(1) There must be access from the nearest aisle to each exit. In addition, for each Type lll exit in an airplane that
has a passenger seating configuration of 60 or more

(i)

(2) In addition to the access--

(i)

Except as provided in paragraph (c)(1)(ii), the access must be provided by an unobstructed passageway that
is at least 10 inches in width for interior arrangements in which the adjacent seat rows on the exit side of the
aisle contain no more than two seats, or 20 inches in width for interior arrangements in which those rows
contain three seats. The width of the passageway must be measured with adjacent seats adjusted to their
most adverse position. The centerline of the required passageway width must not be displaced more than 5
inches horizontally from that of the exit.

In lieu of ons i . agowse : o-passagew neen-seat rows only, that must
be at least|6 in it. (Adjacent exits must
not share @ common passageway.) The width of the passageways must be measured with adjacent seats
adjusted tol their most adverse position. The unobstructed space adjacent to'the exif must extend vertically
from the fldor to the ceiling (or bottom of sidewall stowage bins), inboard framr-the exif for a distance not less
than the width of the narrowest passenger seat installed on the airplaney,and from the forward edge of the
forward pagsageway to the aft edge of the aft passageway. The exit @pening must Qe totally within the fore
and aft bounds of the unobstructed space.

For airplangs that have a passenger seating configuration*of 20 or more, the projegted opening of the exit
provided must not be obstructed and there must be noninterference in opening the ¢xit by seats, berths, or
other protrysions (including any seatback in the maost adverse position) for a distancg¢ from that exit not less
than the wiglth of the narrowest passenger seat installed on the airplane.

(i) For airplangs that have a passenger seating.configuration of 19 or fewer, there may e minor obstructions in

3.10.2 Definition and Criteria

this region,|if there are compensating factors to maintain the effectiveness of the exit.

To prevent inadvertently deployed tray tables from blocking escape paths or interfering with door motion, the seat back
table latch should prevént the table from deploying following a moderate bump on the upper surface of the seat back, or

by a person brushing past.

The following design features may aid in meeting that objective:

e The tray table latch|is.independently locked.

The latch has an independent locking feature that is out of the plane of motion. This locking feature must be
independently released for the latch to be opened and must automatically lock the table latch when the tray table is

stowed.

o The tray table latch motion is in a direction other than that of passenger egress.

The passengers will predominantly generate the inadvertent release force in the direction of travel. If the tray table
latch must be moved in a direction perpendicular or opposite to that travel in order to release the table, inadvertent
release will be less likely.

e The tray table latch is recessed below surrounding structure.

Maintain the latch below a plane of surrounding structure. If the latch cannot be contacted by a straight edge as it is
slid over the tray latch area, then the latch is sufficiently recessed so that inadvertent release is unlikely.
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3.11 Pinch Hazards

3.11.1 Application

14 CFR Part 25.601

General.

The airplane may not have design features or details that experience has shown to be hazardous or unreliable. The
suitability of each questionable design detail and part must be established by tests.

3.11.2 Definition and Criteria: Under normal operation and proper usage moving parts accessible to passengers and
crew (e.g. legrests—depleyable—video—integraltables—ete)should—be—desigred—to—minimize the potential for

pinching and/or
Designs that cd
adults) accessi
section 3.11.2.2

NOTE: A rate

3.11.21

3.11.2.2

Legend:

3.11.2.3

toane

Accessibility:

than a circle that separates an occupant from a hazard is considered accessible.

Injury Potent
determine if t

shearing hazards.

P should be performed.

theck device, in the context of this section (3.11), is a device that slows thg
tent that injury will not occur.

Any opening greater than 0.64 cm (0.25 in) diameter or equivalent open

al Analysis: Table 1 should be used in_e@njunction with the actuation and

TABLE 1 - INJURY-POTENTIAL ANALYSIS

Actuation Category

Multiplier
Category

Green — A

shroud or test is not recommended.

Yellow —A shroud or a test may be needed.
- — Recommended that a test be performed or a shroud be used as appropriate.

ntain the potential for pinching and/or shearing should be evaluated for gassenger (children and
ility defined in section 3.11.2.1. If the suspect area(s) is accessible the injury potential analysis in

movement of a feature

ing if in a shape other

multiplier categories to

psting or eliminating accessibility (through the use of a shroud for example)|is appropriate.

Actuation Category Definition: The actuation category is a rating assigned to a design that ranges in scale
from 1 to 4. The rating is a combination of effects that include the method by which an action can occur and
the individual causing the action. The category scale, from 1 to 4, is defined below.

1 —Is defined as a manual action initiated by an individual onto themselves. It is the least risk because the
action will stop as the pressure is applied. Sharp edges are assumed to be eliminated.

2 — Is defined as a manual action involving two persons. It is a higher risk because the person controlling the
action does not necessarily know the action has the potential to cause injury.
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3.11.24

3.11.2.5

3 — Is defined as a controlled powered (electrical) actuation (an action that can be terminated by releasing the
controlled command) is an action that is still a higher risk because of the ease the operator can apply the
pressure.

4a — Uncontrolled powered (electrical) actuation: The action, once initiated, may not be able to be interrupted
to stop the actuation. This is an additional risk because of the potential for the action not to be stopped.

4b — Stored energy devices: This is a device that includes stored hydraulics, spring loaded, etc., where the
stored energy is used to activate the motion that could cause the injury. This device, once initiated, may not
be interrupted to stop the actuation.

Multiplier Categories: The multiplier category is a subjective value that combines an edge sharpness with the
maximum rate of movement of the pinching elements that will most likely be seen in service. The edge
sharpness ranges from blunt fo the sharpest edge that is not excluded by paragraph 3.12. The category

ranges from|a-e where “a” is a blunt edge and permits a reasonable person to easily(remove their body part

from the pinch area and “e” is a relative sharp edge that operates at a rate thatsareasonable person will not
have sufficignt time to remove their body part.

Examples of potential pinch hazards are shown in Figures 7 through 12.

FIGURE'7 - THIS IS THE HINGE FOR AN IN-ARM VIDEO DISPLAY.
IT IS AN EXAMPLE \OF A TYPE 1A SCORE FROM THE INJURY POTENTIAL ANALY[SIS TABLE.
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FIGURE 8 - THIS IS THE ARM CAP FOR AN IN-A AY TABLE SEAT]
IT IS AN EXAMPLE OF A TYPE 1A SCORE FROM THE INSJ\ POTENTIAL ANALYSIS TABLE.

FIGURE 9 - THIS IS A HINGE FOR AN IN-ARM TRAY TABLE.
IT IS AN EXAMPLE OF A TYPE 1A SCORE FROM THE INJURY POTENTIAL ANALYSIS TABLE.
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R
FIGURE 10 - THIS IS A SPRING MOUNTED STOWAGE BOX DOOR.
IT IS AN EXAMPLE OF A TYPE 4A SCORE@OM THE INJURY POTENTIAL ANALY|SIS TABLE
BASED ON SE;R-&NG FORCE POTENTIAL.

o

.

FIGURE 11 - THIS IS AN AFT MOUNTED FOOD TRAY TABLE.
IT IS AN EXAMPLE OF A TYPE 1A SCORE FROM THE INJURY POTENTIAL ANALYSIS TABLE.
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3.11.2.6

3.11.2.7

FIGURE 12 - THIS IS THE HINGE POINT FOR A ROTATING ARMREST.
IT 1S AN EXAMPLE OF A TYPE 2B SCORE FROM THE INJURY POTENTIAL ANALY[SIS TABLE.

Additional examples of scores from the injury potential analysis table are:

e An attendgant seat automatic seat pan closure with a rate check device would recejive a 4a score. A seat
pan closyre without a rate check.device would be receive a more severe score.

e A rotating armrest that can crush but not shear would receive a 2b score.
e A rotating armrest with-a shearing action would receive a 2e score.

o A seat where tivo'sliding plates with interposing lightening holes with powered actugtors would receive a 4e
score.

e A scissor action on an electrically operated leg rest that operates fairly slowly with reasonably blunt edges
would receive a 3c score. A faster motion with sharper edges would receive a 3e score.

Test: Test all suspect areas of the mechanism. To test the severity of a mechanism that could cause injury,
use a standard #2 (HB) wood pencil (alternatively a 7+1 millimeter (mm) diameter dowel made from California
incense cedar or equivalent softwood is also acceptable) of approximately six inches (153 mm) to simulate a
finger or toe. Place the pencil into the suspect portion of the mechanism (e.g., typically any acute angle that
closes in a scissor or shear action mechanism, or a cavity that closes during a rotation). For a suspect cavity,
insert the pencil at minimum one inch or as far as space permits for access to the shear plane not exceeding
the length defined above. Hold, or fasten a holder to the pencil and firmly and deliberately operate the
deployment mechanism such that the suspect area closes on the pencil or acceptable alternate.

Pass/Fail Criteria: Make certain the pencil remained in position during the test(s). If the pencil or acceptable
alternate is significantly marked/crushed (e.g., less than one half the original thickness remaining post-test)
from any of the tests, the mechanism is unacceptable without modification to prevent access or altering the
design to improve performance.
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3.12 Sharp Edges
3.12.1 Application

14 CFR Part 25.601

General.

The airplane may not have design features or details that experience has shown to be hazardous or unreliable. The

suitability of each questi

onable design detail and part must be established by tests.

3.12.2 Definition and Criteria: Edges that could cut skin during normal use should be eliminated and for maintenance
should be minimized. A suspected sharp edge should be checked by utilizing a tool that meets the requirements

of UL 1439. Ed
presents a pot
PCU, ashtray,

Reference NAS
which may aid

3.13 Delethalization of
3.13.1 Application

14 CFR Part 25.601

General.

The airplane may not
suitability of each quest

14 CFR Part 25.785 Anmpjendment 25-88

etc.)

n preventing a hazardous condition.

A Standard 3000 Section 6.3.3 Man-Systems Integration Standards provid

Seat Features

have design features or details-that experience has shown to be hazarg
onable design detail and partmust be established by tests.

(b) Each seat, berth, s
during takeoff and
serious injury in an

(d)

centerline must be

shoulders, head, apdZspine, or by a safety belt and shoulder harness that will prevent the hg

Each occupant of & seat that makes more than an 18 degree angle with the vertical plane

afety belt, harness, and adjacent part of the airplane at each station de
landing must:be ‘designed so that a person making proper use of these
emergency‘landing as a result of the inertia forces specified in Sections 25

protected from head injury by a safety belt and an energy absorbing rest th

e not recommended.

arm video, flip-out

s design criterion

jlous or unreliable. The

signated as occupiable

facilities will not suffer
561 and 25.562.

containing the airplane

At will support the arms,

ad from contacting any

injurious object. Each occupant of any other seat must be protected from the head injury by a safety belt and, as
appropriate to the type, location, and angle of facing of each seat, by one or more of the following:

(1) A shoulder harness that will prevent the head from contacting any injurious object.

(2) The elimination

of any injurious object within striking radius of the head.

(3) An energy absorbing rest that will support the arms, shoulders, head, and spine.
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Letter TAD-96-002 Appendix A

3.13.2 Definition and Criteria: This section recommends test methods that demonstrate items on seats located within
the striking radius of the head are not injurious to the occupant of a seat or a nearby seat. The component tests
are defined in FAA Policy Memo ANM-03-115-31 and in this context the striking radius of the head is defined in
AC 25-17A section 25.785 81.b.(3)(see Figures 13 and 14 for graphical representations).

Alternatively, row to row HIC tests per AS8049b, which include a head-strike (where head-strike meets the intent
of the referenced policy memo) on the potentially injurious area, is acceptable.

&
%
%
L
‘ /
P ]
\
- CRP
18 INCHES
A 4 - R
FIGURE 13 — HEAD STRIKE ARC
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3.14 Seat Features A

3.14.1 Application

14 CFR PART 25.561 4

l¢—35INCH ARC I

/)

> ARMREST

N\

N
A

A
e

FIGURE 14 — HEAD STRIKE'ARC

jjusted With/Without Tools

mendment 25-91

(d) Seats and items of
paragraph (b)(3) of

14 CFR PART 25.789 4

mass (and their supporting structure) must not deform under any loads
this section in any manner that would impede subsequent rapid evacuation

mendment 25-46

(a) Means must be pro
compartment or ¢

J

corresponding to th

vided to-prevent each item of mass (that is part of the airplane type design

e specified flight and ground load conditions, and to the emergency lan

25.561(b).

Ip to those specified in
of occupants.

in a passenger or crew

alley/from becoming a hazard by shifting under the appropriate maximum load factors

ding conditions of Sec.

14 CFR Part 25.813 Amendment 25-128

(b) There must be a passageway leading from the nearest main aisle to each Type A, Type B, Type C, Type |, or Type Il
emergency exit and between individual passenger areas. Each passageway leading to a Type A or Type B exit must
be unobstructed and at least 36 inches wide. Passageways between individual passenger areas and those leading to
Type |, Type I, or Type C emergency exits must be unobstructed and at least 20 inches wide. Unless there are two or
more main aisles, each Type A or B exit must be located so that there is passenger flow along the main aisle to that
exit from both the forward and aft directions. If two or more main aisles are provided, there must be unobstructed
cross-aisles at least 20 inches wide between main aisles.
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(c) The following must be provided for each Type Ill or Type IV exit--

(1) There must be access from the nearest aisle to each exit. In addition, for each Type Il exit in an airplane that has
a passenger seating configuration of 60 or more

(i)

(ii)

(2) In addition to the access--

(i)

Except as provided in paragraph (c)(1)(ii), the access must be provided by an unobstructed passageway that
is at least 10 inches in width for interior arrangements in which the adjacent seat rows on the exit side of the
aisle contain no more than two seats, or 20 inches in width for interior arrangements in which those rows
contain three seats. The width of the passageway must be measured with adjacent seats adjusted to their
most adverse position. The centerline of the required passageway width must not be displaced more than 5
inches horizontally from that of the exit.

In lieu of one i . agewe : o-passagew neen-seat rows only, that must
be at least|6 in it. (Adjacent exits must
not share @ common passageway.) The width of the passageways must be measured with adjacent seats
adjusted tol their most adverse position. The unobstructed space adjacent to'the exit must extend vertically
from the fldor to the ceiling (or bottom of sidewall stowage bins), inboard fromr-the exif for a distance not less
than the width of the narrowest passenger seat installed on the airplaney,and from the forward edge of the
forward pagsageway to the aft edge of the aft passageway. The exit @pening must Qe totally within the fore
and aft bounds of the unobstructed space.

For airplangs that have a passenger seating configuration*of 20 or more, the projegted opening of the exit
provided must not be obstructed and there must be noninterference in opening the ¢xit by seats, berths, or
other protrysions (including any seatback in the maost adverse position) for a distance from that exit not less
than the wiglth of the narrowest passenger seat installed on the airplane.

(i) For airplangs that have a passenger seating.configuration of 19 or fewer, there may e minor obstructions in

3.14.2 Definition and Criteria

this region,|if there are compensating factors to maintain the effectiveness of the exit.

Limit stops on seat setfings, such as seat’back upright position, maximum recline position, etc.,[should be designed so
that they are adjustable only with the Use of tools. If such an adjustment can be made witholit the use of tools, the
location must be inaccgssible and not \visible to the occupant or designed so that incorrect adjusiment is conspicuous to
the flight crew. For example if the’adjustable element were under the bottom cushion and the seat pan/fabric, or if
improper adjustment wuld obvigusly disconnect the seat back or center console from the seat asgembly.

3.15 Legrest and Footpar Retention

3.15.1  Application

14 CFR PART 25.789 Amendment 25-46

(a) Means must be provided to prevent each item of mass (that is part of the airplane type design) in a passenger or crew
compartment or galley from becoming a hazard by shifting under the appropriate maximum load factors
corresponding to the specified flight and ground load conditions, and to the emergency landing conditions of Sec.
25.561(b).
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14 CFR Part 25.813 Amendment 25-128

(d) There must be a passageway leading from the nearest main aisle to each Type A, Type B, Type C, Type I, or Type |
emergency exit and between individual passenger areas. Each passageway leading to a Type A or Type B exit must
be unobstructed and at least 36 inches wide. Passageways between individual passenger areas and those leading to
Type |, Type Il, or Type C emergency exits must be unobstructed and at least 20 inches wide. Unless there are two or
more main aisles, each Type A or B exit must be located so that there is passenger flow along the main aisle to that
exit from both the forward and aft directions. If two or more main aisles are provided, there must be unobstructed
cross-aisles at least 20 inches wide between main aisles.

The following must be provided for each Type Il or Type IV exit--

(1) There must be
a passenger seating confi

(i)

iguration of 60 or more

Except as provided in paragraph (c)(1)(ii), the access must be provided by an unobst
is at least 10 inches in width for interior arrangements in which the adjacent seat row
aisle contaln no more than two seats, or 20 inches in width for interiorcarrangemer
contain thre¢e seats. The width of the passageway must be measured,with adjacent
most advernse position. The centerline of the required passagewaywidth must not be
inches horizontally from that of the exit.

In lieu of onje 10- or 20-inch passageway, there may be two passageways, between s
be at least|6 inches in width and lead to an unobstructed space adjacent to each e
not share @ common passageway.) The width of the)passageways must be measu
adjusted tol their most adverse position. The unobstructed space adjacent to the exi

forward pagsageway to the aft edge of the aft’passageway. The exit opening must K
and aft bounds of the unobstructed space:

(2) In addition to the access--

(i)

(ii)

For airplan
provided
other protrysions (including.any seatback in the most adverse position) for a distancs
than the wiglth of the narrowest passenger seat installed on the airplane.

s that have a passenger seating configuration of 20 or more, the projeg

For airplangs that Rave a passenger seating configuration of 19 or fewer, there may |
this region,|if there’are compensating factors to maintain the effectiveness of the exit.

it in an airplane that has

ucted passageway that
5 on the exit side of the
ts in which those rows
seats adjusted to their
displaced more than 5

bat rows only, that must
it. (Adjacent exits must
ed with adjacent seats
I must extend vertically
l for a distance not less

dth of the narrowest passenger seatiinstalled on the airplane, and from the forward edge of the

e totally within the fore

ted opening of the exit

ust not be obstridcted and there must be no interference in opening the éxit by seats, berths, or

b from that exit not less

e minor obstructions in

3.15.2 Definition and Criteria

Legrests and forward mounted footbars in the stowed position should be positively restrained so that they do not deploy
or become a tripping hazard when subjected to the normal flight and emergency landing loads.

3.16 Reserved
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3.17 Rotating and Translating Armrests

3.17.1 Application

14 CFR PART 25.785 Amendment 25-88

(d) Each occupant of a seat that makes more than an 18° angle with the vertical plane containing the airplane centerline
must be protected from head injury by a safety belt and an energy absorbing rest that will support the arms,
shoulders, head, and spine, or by a safety belt and shoulder harness that will prevent the head from contacting any
injurious object. Each occupant of any other seat must be protected from the head injury by a safety belt and, as
appropriate to the type, location, and angle of facing of each seat, by one or more of the following:

(1) A shoulder hart
(2) The elimination

AC 25-17A (14 CFR PA

ess-that will nravant tha hgad from contactina- anviniurious-ohiect
Hat-W—preveht—thRe-Reaa+Hoe Ractig—=ahy-HHdHe A
of any injurious object within striking radius of the head.

RT 25.785) quidance (5) Para (c)(2)

(5) Paragraph (c)(2).
protrude beyond th
Armrests that are 3

position are acceptable.

3.17.2 Definition and (
back regardles
from this sectio

If an armrest pn
considering the]

Recommended
position are:

The armreqg
A maxi
likely h
The arr

a)

Bome passenger seats are designed with armrests that pivet upward such
P seatbacks resulting in a potentially hazardous condition to persons sea
dequately delethalized or restricted such that they cannot protrude aft of

Criteria: The armrest should not protrude beyond the aft most surface of th
5 of seat back position. Seats, when converted for accommodation of a
n.

ptrudes beyond the seat back it should not present an injurious condition (S
occupant sizes defined in section 3.20 and the range of approved seat pitqg

methods to avoid injurious-conditions when an armrest is rotated out of the

t should rotate olt of the head strike zone when:
mum force of 4.11°N (25 pounds) is applied at the most critical armrest locat
pad travel

nrest is atits most critical head strike position

hrestds located within the head strike zone (see section 3.13)

t iS-enveloped by one or more seat back profile

that the armrest could
ed behind these seats.
either seatback in any

b aft most adjacent seat
stretcher, are excluded

ee section 3.13)
hes.

normal operating

ion in the direction of

The armrest is located outside the head strike zone (see section 3.13 )

The armrest cannot be contacted because the spacing between adjacent seat backs is such that a head [see

head Breadth contained in reference 2.1.2] cannot fit between the two seat backs when in the take-off and

e Thear
b) The armreg
c)
d)
landing position.
e)

recommended in section 3.13.

The exposed portion of the armrest within the head strike zone is covered by material that is not injurious as
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3.18 Electrically Actua

3.18.1 Application

ted Features

All electrically actuated seat parts (leg rests, foot rests, seat arms, seat backs and other electrically actuated
accommodations) exposed to or interfacing with the passengers.

This section is applicable to occupants and operators of passenger seating only when occupants and operators are
making proper use of the seats. This includes a precise working of the actuator system software. This testing should be
performed using the software being delivered. This ARP is not applicable to crew seating or cabin attendant seating.

The words ‘passenger ; 'operator and ‘cabin crew’ are used throughout this section and are synonymous.

14 CFR Part 25.601 G

The airplane may not
suitability of each quest

14 CFR PART 25.1301

neral

have design features or details that experience has shown to be hazarg
onable design detail and part must be established by tests.

Amdt 25-123 Function and installation.

a)
Be of a kind an
Be labeled as t
Be installed acq
4) And function pr|

3.18.2 Definition and ¢

3.18.2.1 Background
There is a wide variabil
body types. Seats are
positions. However, the
passenger safety, while
quickly and safely.

Each item of installéd equipment must

 design appropriate to its intended function;

b its identification, function, or operating limitations, or any applicable comb
ording to limitations specified for that equipment;

pperly when installed.

Criteria

Jesigned to easily accommodate all size passengers into various comfortah
seat actuation systems which allow these easy and smooth seat movemer
also allowing the necessary force required to move into and out of seating

All seat / furniture electtically actuated-moving parts which could potentially entrap and cause injury

be evaluated against th

Seats using electrically
children) being expose

s practice to'ensure that any potentially hazardous mechanisms utilize bod

actuated moving parts should be designed to minimize the risk of passengg
to-compressive force hazards. This may be done by limiting access, limitir

lous or unreliable. The

nation of these factors;

ty between seat designs, seat:actuation systems, airplane interior configurations and passenger

le and required seating
ts must ensure
and lounging positions

to passengers should
y part safe forces.

ers (adults and
g compressive forces

that can be applied, or

roviding other featuresthat reduce the riskofimjury:

Designs that feature electrically actuated moving parts should be evaluated according to the criteria in the Hazard
Determination section 3.18.2.4 to determine if there is a potential compression hazard. If there is, the Mitigating Factors
Analysis Procedure in section D should be performed.

Mechanical override features shall be evaluated per section 3.11: “Pinch Hazards”
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3.18.2.2 Definitions

One Touch Function - is a passenger control unit button which when depressed once, commands the seat to
continuously move into or out of specific seating or bed positions until the programmed position limit is reached.

[ )
recline positions.

In order for the passenger to stop the seat movement (once started), they depress any passenger controller button.

Some examples of common One Touch function buttons are: TTL (taxi, takeoff landing), various bed, sleeping and

Press and Hold Function - is a passenger control unit function button which when continuously held depressed,
commands the seat to move into or out of specific seating or bed positions until the programmed position limit is reached

or the passenger releag

e In order for the pas

e Some examples of

takeoff landing), va
Combination One tous
commands the seat to ¢
approached and then s

NOTE: PCU (Passeng

attendant call, nassage, etc.) are not to be considered aspart of this section because they

movement.
3.18.2.3 Introduction

This section of the ARP

occupant seating area @nd stationary surrounding-objects. Seat / furniture and their installations a

potential passenger inju

The evaluation of the s¢at should take into(agcount the interior configuration and identify both the K

present in the installed

A mitigating feature is g
probability of injury to p

ac-tha daoane cad buttan
o e UUPI A A=A AAV v Av aa e
senger to stop the seat movement, they simply lift their finger from thé func

common Press and Hold function buttons are: leg rest extend/retract, seat
rious bed, sleeping and recline positions.

th / Press and hold - is a passenger control unit function’button which whe
ontinuously move into specific seating or bed positions.until a potentially h
ops. Then the passenger has to press and hold the button to reach the fin

ion button.
pack recline, TTL (taxi,
n depressed once

hzardous area is
bl position.

br Control Unit) function buttons which do not cause seat position movement (i.e. reading light,

defines a recommended method for testing electrically actuated features a

ry. Examples of mitigatingfeatures to reduce the risk of occupant injuries

seat and the mitigating features that reduce the severity of the hazards.

pmething pfesent within the seat design, seat operation, aircraft installation
hssengers.or cabin crew.

3.18.2.4 Hazard Detevlmination

do not initiate seat

ssociated with
e to be evaluated for
are provided.

azards that may be

which reduces the

Use the flow chart and guidance material to determine if hazards exist in electrically actuated seat features. Moving seat
parts accessible to the occupants (e.g., leg rests, foot rests deployable video, integral tables, etc.) should have restricted
motion or be shielded so that pinching and passenger entrapment hazards are minimized. In this context hazards are
limited to physical injury to occupants or cabin crew due to electrically actuated features of seating areas. Use the flow
chart and instructions that follow.
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Seat Electrics — Flow Chart for evaluating occupant

injury - Hazard Determinations.

Start

NO

F

NOT Recommended
Seat Design.

A

Can a body part, hand,
leg, head, etc. become entrapped between
a moving seat part and any object capable

of opposing the motion?
Ref Sec. A, figs 3.18-2, 3.18-3
and 3.18-4)

A

YES B
Are there bolts, hardware, NO

injury? (Ref tables 3.18-2 an

structure, on areas where the forces
can be applied which create high
pressure points?

D

Do other mitigating
factors justify force values
exceeded while providing
protection against occupant

Do the measured
forces exceed the values
identified in table 3.18-17

A

YES
3.18-3)

YES

'—» No occupant injury hazards.

FIGURE 15 - HAZARD DETERMINATION CHART

Stop
E
Recommended
\ Seat Design < \/
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Section A - Can a body part, become entrapped between a moving seat / furniture part and any object capable of
opposing the motion?

A potential compression hazard exists if an electrically actuated part approaches another part capable of opposing the
motion with a resulting accessible gap of 5 inches or less. [1], [2]

NOTE: If the minimum resulting distance between the electrically actuated parts and the opposing parts is 5 inches or
greater, it can be assumed that there is no hazard. This should be evaluated for opposing parts on or off the seat

/ furniture, in all adjustable positions of the parts.

Entrapment Evaluation
e The 5” criterion must be determined using electrically driven components only. Manually adjustable
features (i.e. tray tables, video arms, foot rests) may act as obstructions and should be considered.

e All gaps-+au
ch po
eck, etc.)

e Fore
foot,

Section B - Are there
Identify high

e Areth

e Both th

Section C - Do the meg

bolts, hardware, structure on areas where the forces can be applied w,

e exposed objects, edges, bolts, hardware, structure, etc?
moving and stationary surfaces must be evaluated.

sured forces exceed the values in Table 2?2, Yes or No

Body Part Force Levels (Max) (Adult data except where noted)

TABLE 2 - MAXIMUM FORCE VALUES

Arm/Leg [3] 267, N [60 Lbf
Skull (child) [1}.[2].1156 N 35 Lbf
[3]
[Hand/Foot 156 N 35 Lbf
[4]15], [6]
Neck 100- 156 N 22.5 - 35 Lbf
{(child-adult)
[31[7][8]

ved (arm, leg, hand,

hich create high

NOTE: References to research data which are the basis for these values can be found in this section 3.18.3 in Appendix
C. Neck force value limits estimated, based on similarly vulnerable body areas, as well as the desire to include
the neck as a risk area for both bone crushing, as well as for asphyxiation (due to wind pipe
blockage/compression).

Maximum Body Part Force Limits

The seat designs should not have hazardous areas which expose passenger and cabin crew body parts to
excessive force levels which exceed the maximums shown in Table 2. Those positions where potential
compression hazards are identified should be tested. Reference Figures 16, 17 and 18 for recommended
starting measurement points. Add measurement points as appropriate for each specific potential hazard.
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Seat Leg Rest Force (Max) Measurement Points

O
IGURE 16 - LEG REST MEASUREMENT\IE\@}&TS FOR MOVING PARTS

Seat Arm Rest Force (Max) Measurement Points

FIGURE 17 - ARM REST MEASUREMENT POINTS FOR MOVING PARTS
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Record the following fest information. @

1)
2)

3)

4)

Seat Back Force (Max) Measurement Points

The location and bqdy part(s) for each entrapment ar@ identified in section A.

For each potential éntrapment point, take all nec@’ary measurements according to the specif
means, press and hold each seat motion butt W while monitoring the seat kinematics to identi
sequenced movement is safety tested and no hazardous areas exist.

(Handheld test eq

Test method and eIuipment used. Fo sistent measurements recommend using fixed test

Take at least 3 (thr

O
HIGURE 18 - SEAT BACK MEASUREMENT\{P\@‘I}ITS FOR MOVING PART
S

N

ulpment may be u :

e) readings@&éch area of concern identified and evaluate the average o

c seat kinematics. This
y if each and every

equipment and set ups

f the readings.

4a) Measurements sholild bteg%en perpendicular to the reaction surface as shown in Figure 19. (for example, the floor is

a reaction surface).
X
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Object Capable of
Opposing Motion of

Direction of Motion Seat Part
Moving Object 7 Measure Compressive Force
Normal To This Reaction Surface

5.0[127.0] = =

5.0 [127.0] [ Mgving Object
Object Capable of R
Opposing Motion of
Seat Part N

Direction |of
Motion

Measure Compressive Force Normal
To This Reaction Surface

FIGURE™9 - FORCE MEASUREMENT EXAMPLE

4b) Ensure that seat upholstery (representative of production) is installed before taking measurements.

5) Verify that the actuagtion system controller has standard production software.(Actuation system|controller part number,
software part numbgr(s),‘software version, data table part number(s), etc, as tested)

6) Testresult data to ipclude actual physical measurements of the forces measured and present at each potential
entrapment location. {Calculations alone provide inaccurate information and are NOT recommended.)

e Record if compressive or shear forces are exerted on body parts.
NOTE: For shearing hazards also see Finger Pinch section 3.11.

e Load the values in a table for each mechanism evaluated and compare with table 3 for hazard level evaluations.
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TABLE 3 - HAZARD LEVEL EVALUATION
N =NEWTONS ( )=LBF
Hazard Levels
Body 0 1 2 3 4
Part
Arm F <267N 267N<F<311N | 311N<F<356N 356N<F<423N 423N<F<533N
(F < 60) (60 <F < 70) (70 <F < 80) (80 <F <95) (95 <F<120)
Leg F <267N 267N<F<311N | 311N<F<356N 356N<F<423N 423N<F<533N
(F < 60) (60 <F < 70) (70 <F < 80) (80 <F < 95) (95 < F<120)
Hand F <156N SeN<F<222N 222NF33HN—T 33 aN<F<423N 423N<F<533N
(F <|35) (35 <F < 50) (50 <F < 75) (75 <F <95) (P5 < F<120)
Foot F <[I56N 156N<F<222N 222N<F<334N 334N<F<423N 423N<F<533N
(F ¢ 35) (35 <F < 50) (50 <F < 75) (75 <F < 95) (P5 < F<120)
Neck F 4156N 156N<F<222N 222N<F<334N 334N<F5423N 423N<F<533N
(F < 35) (35 <F < 50) (50 <F < 75) (75X F <95) (T5 <F<120)
Child F 4156N 156N<F<222N 222N<F<334N 334N<F<423N 4283N<F< 533 N
skull (F < 35) (35 <F < 50) (50 <F < 75) (75 <F <95) (95 <F<120)
Child F 4100N 100N<F<156N 156N<F<222N 222N<F<334N 334N<F< 444 N
neck (F 422,5) (22,5 < F <35) (35 < F.550) (50 <F <75) (15 <F <100)
NOTE: Columns 0 and|1 are based on the human studies data referenced in the appendix. The vplues shown in

columns 2, 3 a
properly mitiga

7) Deviations to this g

d 4 are based on seat actuation system historical force values and are not[recommended unless

d.

rocess.

Section D - Do other mitigating factors justify force values while providing protection against occupant injury?

Highlight the mitigatin
Mitigating and aggravat
understand and minimi:
cumulative. You should

g safety design features

ng factors will affect the hazard severity. Evaluate the mitigating and aggrgvating factors to help
e the potential pinching, shearing and passenger entrapment hazards. Thase factors are
subtract (or add) the mitigating (or aggravating) factors to determine the tofal hazard value.

Table 4 provides examples of hazard modifying factors which if applicable, could be used to evaluate the resulting hazard
value and interpret the total hazard value. (see Table 5).

The interpretation of whether the exceeded area has 1, 2 or X number of identifiable mitigating factors, then total hazard
value (severity level) should be reduced by 1, 2, or X (-1, -2, - X).

If the exceeded area has 1, 2, or X number of identifiable aggravating factors, the total hazard value (severity level)
should be increased by 1, 2 or X (+1, +2, + X).

A limit of three (3) mitigating factors is recommended for each potentially hazardous area. More than two (2) aggravating
factors is an automatic failure.
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Some examples of mitigating factors are design features like:

e Method of con

trol of motion.

The control of the actuation system may require that the operator press a button or other control for motion to
continue (press-and-hold). Alternatively, the motion may continue after the operator releases the control button
(one-touch). Since the method of stopping motion once it is started in a one-touch system may not be intuitively
obvious, and quick action may be required to avert a hazard, one-touch systems have a higher hazard level (+1)
than press-and-hold control button (-1)

e Speed of closi

ng between the parts

A slower motion speed (less than %z inch per second) allows time for the operator to react to the developing

hazard and tim

o for g person tomove out of the hazard area (-‘I)

e Shape and compliance of surfaces

If the shape an
applied uniform
with protruding

e Other safety d

Obstruction
Audible or
Sufficient p|
Location ar
Is {

o O O O

Is {
Is i

Is t

Force produced by ac

The maximum force is
parts of the body are m
on the parts of the bod

The maximum force may

i compliance of the surfaces under consideration result in the force-of the 4
ly over the largest possible area, the hazard level is decreased)(*1). Conve
objects will result in concentration of force in a small area and an increase

psign features

detection with auto reverse and or stop feature
isual alerting system (-1)
bdding or spacing to protect against injury or provide warning
d accessibility of hazard area
he area easily accessed?
If No, the hazard level is decreased-(+1).
he area where some part of a passenger is likely to be?
If No, the hazard level is decteased (-1).
an area that a person otherthan the operator can be in?
If No, the hazard level is decreased (-1)
he area visible to the operator of the actuation system?
If yes, the hazard level is decreased (-1).

tuation system

at whichlisineeded to stop the motion, when measured as shown in Figurg
re vulnérable to compression forces than others, the maximum recommen
that.Could possibly be placed in that area.

ctuation system being
rsely, hard surfaces
n the hazard level (+1).

2 19. Since different
ded force will depend

g
recommended for the seat-occupied tests.

During normal seat operations and within these maximum values, it should be highly unlikely that the specific body parts

would become injured.

When the values in Table 2 are exceeded, evaluate the initial hazard level using Table 3 for each entrapment area and
body part affected. This practice recommends to provide appropriate mitigating factors and justifications. (Refer to Table
4 for examples of mitigating factors) The evaluation should identify the body part, mechanism (and or area), measured
force value which was exceeded and why this exceeded value is acceptable and therefore the seat forces are compliant

with this section.
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Factors Modifying Hazard Level

The initial hazard level for each compression area is zero. When the measured force exceeds the maximum force values
in Table 2, compare the force values with those in Table 3 and identify the hazard level (0 — 4) for the mechanism(s) and
body part(s).

When evaluating the effects of the modifying factors, consideration should be given to the possibility of passengers being
subject to compression in the area in question.

e The factors increasing hazards are assigned positive numbers (+ 1).

e Factors reducing hazard are assigned negative numbers (-1).

— T ABLE 2= EXAMPLES OF HAZARD MODIFYING FACTOR VALUES

Hazard Madifying Factor Value
PCU One-tpuch feature / button control +1
PCU Press|and hold feature -1
Combinatign One touch / Press and hold -1
Slow rate of approach allows time to avoid -1
compressidn (less than 2 “ per second)

Hard surfages on moving part and opposing +1
part

Shape and|compliance of parts allows force to -1
be distributgd over contact area

Hazard arep is visible -1
Motion can|be triggered by another person +1
other than {he user of the seat

Hazard arep is not easily accessible. It is not -1
likely that a|body part will be placed in the.area.

Additional Actions

After taking the sum pf all appropriate Hazard Modifying (Mitigating / Aggravating) Factors,|the results should be
compared to the Table p below to determine-what, if any additional actions are recommended for the installation.

e Each mechanism (prea) and body part evaluated to this practice is to be reviewed to identify if any one reaches or
exceeds the Total Hazard Value'of 2 or greater.
If yes, the design is notrecommended.

e If multiple mechanigm‘hazards are identified each needs to be individually and properly evaluated.

TABLE 5 - HAZARD VALUE AND RECOMMENDED ACTIONS

Total Hazard Value Recommended Action
0,1 Design recommended
2 or greater Design not recommended

NOTE: Mitigating factors do not positively prevent injury but reduce the probability of injury.


https://saenorm.com/api/?name=4ec55bd732f5550d6404d373d6a5160a

SAE

ARP5526C

Page 36 of 47

Specific test data detail to include in hazard determination:

e |dentification of the

o

o Justify why the

areas where potential hazardous areas exist.

For each identified area:

Explain why any exceeded force value(s) are acceptable.

protection provided will prevent occupant injury.

o State why the mitigating factors make the electrically activated aspects of the seat safe.

Prepare the seat force limit test summary information which should be used in making the determination that the seat

is safe.

Further analysis wi
required.

th justification to show that the hazard level is not significant to potential

NOTE: The above mitigating factors analysis procedure is a method, but not the only way to asses

system safety.

Section E Recommended Seat Design

No occu

pant injury hazards.

Section F - Not Recommmended Seat Design

Perform additional anal

ySis as appropriate.

Perform seat redesign ¢r modification to correct the hazard area(s).

Perform re-evaluation o
3.18.2.5 Rationale

All safety features, mitig
performed per this ARP
evaluating the possibilit
reduce the possibility of

3.18.3 AppendixC R

[1] Coats, B. "Mechanid
http://proguest.umi.com

f this hazard determination.

ating factors, measured force values and engineering justification stateme
section 3.18. This séction was created to address the need for a more objg
y of passenger injury-due to Electrically Actuated seat components. These
late seat evaluations and potential redesign.

bferences

padlink?Ver=1&Exp=01-28-2013&FMT=7&DID=1331401281&RQT=309&

s of Héad Impacts in Infants" University of Pennsylvania Dissertation, 2007.

y cause injury, may be

5s hazard level and

nts should be
bctive method for
objective criteria

attempt=1&cfc=1

[2] Coats, B. & Margulies, S. "Material Properties of Human Infant Skull and Suture at High Rates" J.of Neurotrauma,
V23, #8, 2006. http://www.liebertonline.com/doi/pdfplus/10.1089/neu.2006.23.1222

[3] International Organization for Standardization, ISO 13856-3 "Safety of machinery — Pressure sensitive protective
devices — Part 3: General Principles for the design and testing of pressure-sensitive bumpers, plates, wires and similar
devices", 2006. http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue detail.htim?csnumber=42846

[4] Mewes, D. & Mauser, F. "Safeguarding Crushing Points by Limitation of Forces" Int J of Occupational Safety and
Ergonomics, V9, #2, 2003. http://www.ciop.pl/757.html

[5] British Standards Institution, British Standard BS EN 12453 "Industrial, commercial and garage doors and gates -
Safety in use of power operated doors - Requirements”, 2000. http://www.bsi-global.com/en/Search-Results/?q=12453
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[6]Underwriters Laboratories, Inc., UL 325 - "UL Standard for Safety for Door, Drapery, Gate, Louver, and Window
Operators and Systems", 2002. http://www.comm-
2000.com/productdetails.aspx?sendingPageType=BigBrowser&CataloglD=Standards&ProductiD=UL325 5 S 20020607

(ULStandards?2)

[7]1 US Code of Federal Regulations - 16CFR1211.13 — Consumer Product Safety Commission Safety Standard for
Automatic Residential Garage Door Operators

[8] US Code of Federal Regulations - 49CFR571.118 — Department of Transportation MVSS 118: Power- Operated
window, partition, and roof panel systems

3.19 Crew Size

3.19.1 Application

14 CFR Part 25.771 Ampendment 25-4

Pilot compartment.

(a) Each pilot compart
perform their duties

(b) The primary contro
propeller so that ng

in the region betwegen the plane of rotation of any inboard propeller and the surface gene

through the center
propeller.

(c) If provision is made

14 CFR Part 25.777 Ampjendment 25-46

ment and its equipment must allow the minimum flight crew\(established
without unreasonable concentration or fatigue.

s listed in Sec. 25.779(a), excluding cables and control rods, must be loc
member of the minimum flight crew (established under Sec. 25.1523), or

of the propeller hub making an angle of five degrees forward or aft of the

for a second pilot, the airplane mustbe controllable with equal safety from

(a) Each cockpit contr
operation.

(b) The direction of mg
sense of motion iny
upon the airplane o
from the off position

The controls must
movement of each

ol must be located to provide convenient operation and to prevent cor

vement of cockpit_¢ontrols must meet the requirements of Sec. 25.779. W
olved in the operation of other controls must correspond to the sense of th
r upon the-part operated. Controls of a variable nature using a rotary motig
, throughan increasing range, to the full on position.

be located and arranged, with respect to the pilots' seats, so that there
control without interference from the cockpit structure or the clothing of t

under Sec. 25.1523) to

hted with respect to the
part of the controls, lies
ated by a line passing
plane of rotation of the

either pilot seat.

fusion and inadvertent

nerever practicable, the
b effect of the operation
n must move clockwise

is full and unrestricted

he minimum flight crew

(established under Sec. 25.1523) when any member of this flight crew, from 52" to 6'3" in height, is seated with the
seat belt and shoulder harness (if provided) fastened.

AC 25-785-1a (14 CFR

PART 25.785) quidance 6. c. (3)

Occupant height. General anthropometric data indicates that adult occupant sitting height to the mid-shoulder can range
from about 20 inches for a small female (2.5 percentile) to 25 inches for a large male (97.5 percentile). A mid-shoulder
height of 23.3 inches approximates a large female and an average male. Locating the shoulder strap attach point at this
height, allowing for seat cushion compression, would accommodate both the large and small occupant, and allow the
trailing length of upper torso restraint straps to remain close to the +30, -5 degree guidelines. It should be noted that it
may be impossible to accommodate extremely large and extremely small people in a given seat location. Installation of
upper torso restraint may require certain tradeoffs to assure the best installation, given the limitations of the space

available.


https://saenorm.com/api/?name=4ec55bd732f5550d6404d373d6a5160a


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


