Downloaded from http://www.everyspec.com

MIL-STD-13338
9 January 1987
SUPERSEDING
MIL-STD-1333A
30 June 1976

MILITARY STANDARD

AIRCREW STATION GEOMETRY

RIS
ﬁ/&\\\\l///&m

)

WA@'

AMSC - N/A
NO DELIVERABLE DATA REQUIRED BY THIS DOCUMENT

FSC 15GP

DISTRIBUTION STATEMENT A. Approved for pubiic release; distribution is uniimited.




Downloaded from http://www.everyspec.com

DEPARTMENT OF DEFENSE
Washington, D.C. 20301

2. Certain provisions of this standard are the subject of international
standardization agreements.

3. Beneficial comments (recommendations, additions, deletions) and any
pertinent data which may be of use in improving this document should be
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MIL-STD-13338
MILITARY STANDARD

AIRCREW STATION GEOMETRY

—
w
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1.1 Scope. The requirements defined herein apply to all piloted
aircraft acquired by the Military Services.

1.2 Purpose. This standard establishes the design requirement for
aircrew station geometry in military aircraft. The goal is to obtain design
that is efficient, safe and comfortable for operation by aircrew personnel for
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the ranges of body sizes specified by the acquiring activity.
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2.1 Government documents.

2.1.1 Specifications and standards. Unless otherwise specified, the
following specifications and standards of the issue listed in that issue of
the Department of Defense Index of Specifications and Standards (DoDISS)

1 f a2 mAdand

specified in the solicitation form a part of this standard to the extent
L 98
n.

amaniflad o~
specified herei

SPECIFICATIONS
MILITARY

MIL-B-8584 - Brake Systems, Wheei, Aircraft, Design of

MIL-S-18471 - System, Afrcrew Automated Escape, Ejection Seat
Type, General Specification for

MIL-A-23121 - Aircrew Environmental Escape and Cockpit
Capsule System, General Specification for

MIL-H-46855 - Human Engineering Requirements for Military
Systems, Equipment and Faciiities

MIL-S-58095 - Seat System, Crashworthy, Non-Ejection, Aircrew,
General Specifications for

MIL-S-817717 - Seat, Aircrew, Adjustable, Aircraft, General
Specification for

MIL-A-81815 - Aircrew, Automated Escape Systems, General

Specification for
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STANDARDS
MILITAR
AT TR ANnA A2 nmemm Chblmm rambnnl- anmd Niawm)ain £ o
1L=-d1U=-<CV3 - I'\lILfE ALALI0N LONLTOINS aiiu vispiays 101
Fixed Wing Aircraft
MIL-STD-250 - Aircrew Station Controls and Displays for
Rotary Wing Aircraft
MIL-STD-850 - Aircrew Station Vision Requirements for
Military Aircraft
MIL-STD-1472 - Human Engineering Design Criteria for .
Military Systems, Equipment and Facilities
2.1.2 Other Government documents, drawings, and publications. The
following other Government documents, drawings, and publications form a part
of this standard to the extent s specified herein.
PUBLICATIONS
ARMY
USANL TR 72-52-Ct - Anthropometry of U.S. Army Aviators 197
USANL TR 77-024 - Anthropometry of Women of the U.S. Army 1977
NAVY
NAVAIR 13-1-6 Series - Aviation-Crew Systems Manual
(Copies of specifications, standards, drawings, and publications required by
the contractors in connection with specific procurement functions should be
obtained from the acquiring activity or as directed by the contracting
officer.)

2.2 Order of precedence. In the event of a conflict between the text of
this standard and the references cited herein, the text of this standard shall
take precedence.

3. DEFINITIONS

3.1 Design eve position. The design eye position is the midpoint of
the design eye line from which all crewstation dimensions are related and ref-
erenced

3.2 Design eye line. The design eye line is a segment of the over the
nose vision line connecting two points which represents the predicted eye pos-
itions of the extremes of the ajrcrew population specified by the acquirlng
activity.

q 7 Harizantal viecinn line Tha harirzontal vicinan line ic a roafaronce

o VI T&vitsa AR REL 4L 1 §VIT . P Ve Taviread vVidiwvn riae 1o M T e T viiwy
line passing through the design eye position (3.1) and parallel to the
fuselage reference line as specified by the acquiring activity
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3.4 Back tangent line. The back tangent line is established by a
vertically inclined plan tangent to the back of a seated crewmember at the
thoracic region and buttocks.

3.5 Bottom tangent line. Shown on a typical inboard profile drawing of
an aircrew station as a line depicting a lateral p]ane on the seat back which
ompressed seat at the pounts where the posterior aspects of
a

L PR

ne CUSﬂIOﬂ he
e

—

x -~

3.6 Seat reference point (SRP). The seat reference polint is the
intersection of the back tangent line and the bottom tangent line.

3.7 Neutral seat reference point (NSRP). The neutral seat reference
point is the seat reference point with the Seat in the nominal midposition of
the seat adjustment range.

3.8 Buttock reference point. The buttock reference point is the most
forward 1imit of the bottom tangent line and represents the body pressure

points located 5.75 inches forward of the seat reference point. This
represents the area of the lowest seat cushion compression under a static
vertical load of 1-g.

3.9  Thigh tangent line. The thigh tangent |1ne is tne average line of
the aircraft seat when occupled by a crewmember with the maximum weight as
specified by the acquiring activity. The thigh tangent 1ine originates at the
buttock reference point and extends upward and forward from that point to the
forward edge of the seat

3.10 Control grip reference point. The control grip reference point is
the point at which the crewmember's second finger (middle digit) is in contact
with the forward or downward face of any grip type control such as control
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safe, and com f rta ircr t ed b 3 ,
and adiustments of an aircrew stat1on that will a]]ov the aircrp to: reach
and actuate all controls, have external vision in accordance with MIL-ST -850,
have unobstructed internal view of all critical controls and displays, be able
to function effectively without undue fatigue or discomfort, and escape
without injury.
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4. GENERAL REQUIREMENTS

4,) Selection of geometry. Aircrew station geometry shall take into
consideration all aspects of control and display requirements associated with
safe flight, execution of the mission, and safe emergency egress and shall

conform to the requirements specified herein. Proposed geometry and
accommodation limitations, if any, shall be approved by the acquiring activity.

4.1.1 Basic geometry quide. A basic geometry guide for this document is
presented as Figure 1 for a partlcular flight staion and population member.
idexes definitions of this standard.

——te
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4.1.2 Seating geometry. The seating geometry shall conform to the

requirements of Figure 2 for the specified population and seat back angles as

shown. Other requirements for ejection seat design and seat components shall

- - AT nAY

DE in accordance 'I[n MIL-S-18471.

4.2 External vision. The external vision for aircrew stations shall
conform to the requirements of MIL-STD-850 from all points on the design eye
line. The effects of body positioning such as head rest bracing on a catapult
launch and normal head level positioning under 1-g flight conditions shall be

considered.

4.3 Internal vision. The internal vision of all controls and displays
shall be accessible from all points on the design eye line. The effects of
body positi oning such as head rest bracing on a catapult launch and normal
head level positioning under 1-g conditions shall be considered.

4.4 Ejection ciearance dimensions. The ejection clearance dimensions
Favr Flinaht ctadlinne ehall allAaw inAhedriinbad anvace mhae ~Af Sha
1l THIYUL Stativiio snaill ai 1vw UllUU)LlULLEU CYreas U] ﬂll] IIIEIIIUCI (9 ]] LIte
population specified by the acquiring activity. Figure 3 provides guidance for
a particular flight station and population member.

4.5 Anthropometr1c considerations. The alrcrew station geometry shall
be based on the anthropometric range specified by the acquiring activity and
employing the factors outlined in MIL-STD-1472 and obtained from studies

conducted in :rcnrdznro with the rnnnirnmnnfc of MTi ARRES

MUw L U M VA RS TV -

4.5.1 Body dimensions. The requirements for body dimensions shall conform
to the following documents for U.S. Army acquisitions, as applicable. Other
services shall specify body dimensions of the population to be accommodated.

Avmy
USANL TR 72-52-CE
USANL TR 77-0-24
4.5.1.1 Functional body data. Functional body data critical combinations

as provided by the acquiring act1v1ty SHAII be used in the 08519n for alrcrew
safety, accomodation and comfort for the specified population. Figures 4, 5,
6, 8, and 9 present arm and leg link values derived from cockpit workspace
studies and are provided for guidance.

4.5.1.2 Reach zones. Applicable data of reach and grasp capability for
the population defined by the acquiring activity shall be considered for reach
zones illustrated in Figure 4 and defined as follows. Controi locations
l

CTN_207 and MTI _CTN_2EnN
DIV—EVUI diil FIIL=J1U—L IV

w

a
a

I0NE 1 Restraint Harness Locked - Functional Reach
This zone inciudes the area that can be functionally reached and actuated
hits omis mcmassmmambacn Al Lbha came..VTbtoe Jd_£8_ad L Al . - m i el e el ?..2 L. A S
Uy any crewmemoer O e popuialion uerineud vy e actquiring dCIIVlty wnen
Inratad a+ +he n rt\nr‘nfu dacian ava nntl#lf\n 1111y voctratinad and nnn{nnnd
ITwvea Lty QG Luc 'UPI 1TaLe UC)I’!I c_yc PV)ILIUI LY ig2oLiIacirncuy anv C IVPCU
without stretch of arm or shoulder muscles. Controls placed in this zone

shall include those frequently used during operation of the aircraft in flight
phases which require full restraint. This would include such flight phases as
takeoff, landing, low altitude-hi-speed flight, weapons delivery, and escape.
This zone defines the maximum iimit ailowed for the piacement of emergency
(escape system) controls and establishes the forwardmost operation limit of

nrimarv fliaht and nrnnn]einn controls
FI |llml] Illsl't ("SR] 'le A A )

+=
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IONE 2 Restraint Harness Locked - Maximum Functional Reach

fune
i

He

ul n ined by cquiring a
_________ h design eye position fully restrained and equioned
with maximum stretch of shoulder and arm muscles. This zone defines the
maximum 1imit allowed for the placement of helicopter primary flight and
propulsion controls and the placement of emergency controls other than escape

controls.
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This zone includes the area that can be functionally reached and
actuated by any crewmember of the population defined by the acquiring activity
when located at the appropriate design eye position with the shoulder

restraint fully extended and the arms stretched fuil length.

4.6 Effects of personal and survival equipment. All geometry
requirements specified herein are based upon nude body dimensions and do not-
1nc1ude any tolerance for clothing or equipment, except flight boots and basic
headgear. Man y 1 tems- of personal and survival equipment significantly alter

the crewmember's postition in the aircrew station. All such equipment

specified by the acquiring activity shall be considered at the eariiest point
in design. Adjustments shall be made to the geometry to accommodate required
amiiinmant far +ha anthrAanamatris ranna cnarifiad hu +tha arantirina acrtivity A
v:quuymcut i LT atlivIing \JP\JIIICLI LA™ IDIIBC )PC\-!I 1oV U_’ LG B uis 1ily GLLivivye n
check list of most frequentlv used items is gnntaineg in NAVAIR 13-1-6 Sgrig

Table I is representative of most frequent]y ‘used 1tems for specifﬁc mission
environment and aircraft requirements and shall be considered.

ipment Specific to Aircraft Specific to Mission
Type Needs and Environment

Flight Suit Anti-G Garment Helmet-Mounted Systems

Flight Boots '?ressure Suit (1ncluding, but not

> > <1 1 .

i V? ;o Y

e ntegrated Helme

pment Displ y Systems

‘ Flash Blindness Prot.

Laser Protection

Chemical/Biological/

Kagi101i10gicai Prot.

Cuctrame
SystTems

‘Ballistics -Protection

Vebwo s

Flotation Systems

,COld;Neather Prot.

“ Systems

‘Indivtdual Cooling
Systems

t
h
n

3
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<
3
and .
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4.7.1 Selection of controls. Selection of controls for the respective
PO apagay IgrpUEeEEpy R ] e bcacaod i N e T [ G Y [ A Lemm e AL . L. A2
Liewmeoer > Sliaill De DdSEU Uupon Lie allaiyd>es ailu udla Uel IVEU 1TTOm wne stugies
raniivad hu MTI _U ALOCE Av huy Abhar +tarcrhninnae enarifiad hu Fha arnitivina
tTyulicvuv v FIAL=IITRMTV0oJJd VI v VLT LELINiIyued apsLiItl Ity Uy LIt aLvyuig ll'y
activity,

4.7.2 Location and actuation of controls. The location and actuation of
controls shall conform to paragraphs 4.5 and 4.6 of this document and shall be
in accordance with the requirements of MIL-STD-203 or MIL-STD-250, as
applicable. Specific control locations and arrangements shall be established
within the specified reach zones in accordance with the designated aircraft
mission requirements and shaii conform to requirements specified in 4.5 and
4.0.

5. CONTROL AND DISPLAY REQUIREMENTS
5.1 Controls.

5.1.1 Pitch and roll controls.

5.1.71.1 Stick type. The vertical iocation of the controi grip reference
point shail be operabie within Zone 1 for the specified popuiation. The
MGAATHIUIHN THIVT lUPC \¥4] SQLILA LHITVUW Jli1a it VC VAT VuU VI LwvIIc 1] ICaLili A VUi 11y 15
4.5.1.2. A minimum clearance of 1.5 inches shall be maintained between the

examples of which are shown in Table I, when establishing stick envelope

5.1.1.2 Control wheel type. A minimum clearance of 1. 5 inches between the

wheei and structure shaii be ma1nta1neo in addition to a mi nimum ciearance of
0.5 inch between the crewmembers hand and body and a minimum clearance of 1.5
inrhae hatunan $ha hAabkéna vFarn AfF +ha whanal and $#ha airrvaw mamhar!e lan
HIILIIT D W LwWT T LIC UULLUI“ )Ul 1awc Wi LIIT wWilig T 1 Qv LT Qi LICwW IHCinvc - ICS
when operated throughout the critical anthropometric range as specified by the

reach as deflned in 4.5.1.2 while the above minimum clearances are maintained.

acquiring activity. The maximum wheel throw envelope shall be based on Zone 1

5.1.2 Propulsion controls.

5.1.2.1 Single throttie. The Tocation of the forwardmost position of the
Ab m LAY . abk a1 | | S | - iy DN 1 [N - - Al 2 2 - A | o 1 ks ] AT PR G BN
LRHIOLLtIE SNidil Do Ddas>eu On Lone 1 redin ad ueirineu 11 %.90.1.<¢. AL CONTLTOLDS
An +ha $heAatdla chall ha Anavahla $heAiinhAitd +ha antiva ranan Af mAvamant and
Ui LN LINTVLLIT Q210§ ¥ VT Upcncu.nc LIIIUUBIIUU\. LIl TiiLir o IQIIBC w nmuvYycHurciie aiiv
provide 1.5 inches minimum structural clearance of the maximum specified arm
Fiqure 5 is provided as guidance with dimensions which are for a particular
flight station and population member.

5.1.2.2 Multiple throttle. Locate the same as for single throttle, except
the geometry of all throttles shall be based upon the forwardmost position of
the throttie furthest from the crewmember Tateraily.

E 1 2 Palloakliin Voo .o Thaoa aallandliin ammdcal abhal) ha Tanadbad an abaiim
J.1.9 LoliecLive ievei THE LuiigLiIive LOnLirvl Siail ve 1utattu ad >Sluwi
in Figure 6.
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.1.4 Brake and yaw control pedals. The yaw control requirements herein
do not apply to aircraft which have the yaw control integrated into a multi
axis flight controller.The yaw control shall consist of two pedals of the
configuration conforming to MIL-B-8584. Differential braking defined by
MIL-B-8584 shall be provided by these pedals. The most forward adjustment

position of the yaw controls shall be based upon the specified Teg length

seated with the seat full aft and full down, and yaw controas on, full forward
throw, with the brake fully depressed, as shown in Figure 8. The most aft

adjustment position of the yaw controls shall be based on the minimum

specified leg length seated with seat full forward and full up and full
forward yaw control throw, with the brake fully depressed as shown in Figure
9. Yaw control pedals forward and aft range requirements shall be based on

functional leg throw data provided by the acquiring activity. A minimum
clearance as shown in Figure 7 of 1.5 inches above and 0.75 inches on either
side of the pedal shall be maintained over the maximum specified foot in a
flight boot, throughout the full pedal travel 1ncluding brake applicat\on with
the midheel at the fulcrum position of the pedai. With normal braking

procedures, a ch clearance between maximum size footwear and all

cetvrunsrbura chall ha m:in+:innd Fnr anv F“ﬂhf cta

) LTULLUIE 211Gl VS mainsakincw Gy a._t.
r

tlv‘:

and
and s
nopulation member. Throughout the range of vau control

alja

caad

adjus t ent and travelt ;he distance from the brake fulcrum to the nearest
poin

le

t on the crewstation floor shall be a minimum of 4.75 inches. Pedal

5.2 Control panels and consoles.

- oA e e Y

5.2.1 Lower surface consoles.

(a) te si

a 3 rovide nhvciral and visual access by
mum fu

S defined in 4.5.1.2.

a) Loc¢ d
crewmember of mini n
(b) Locate center console to provide physical and visual access by

crewmember of minimum functional reach as defined in 4.5.1.2.

5.2.2 Overhead consoles. Locate to p
f.'

de unrest
console elements with the same access as ower surf

cted
we e co

ri
aC

anal
GANIG ¥ -

5.2.3.1 Instrument panel clearance. The instrument panel shall be located
so as to provide a 1.5 inch clearance with the crewmember's legs through the
full range of leg movement as shown in Figure 7. On aircraft equipped with
ejection seats, clearance shall be provided as shown in Figure 3.

t ni uiren
S-81771, and MIL-A-B81815 shg]] provide the body
ordance with the reau1rements specified herein.

rement of MIL-S-18471,

m.

=)
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6.1.1 Dual control.

(a) The single crew station geometry specified herein shall be
duplicated for both crew stations unless otherwise specified by the acquiring
activity.

(b) Minimum fore and aft spacing between the crew stations shall
be based on the minimum space required to accomodate the largest specified
crewmember in each station while maintaining full control movements in both
stations

(c) The external vision for the forward and aft crew stations
shall conform to MIL-STD-850.

6.1.2 Single control.

(a) The flight control station geometry shall conform to the
requirements herein while the other crew station geometry shall be configured
for the specific aircraft mission.

(b) Minimum spacing between forward and aft crew stations shall be
based on the minimum space required to accommodate safely the largest
crewmember as specified by the acquiring activities critical combinations in
each station while performing the assigned mission function.

(c) External vision for the aft crew member shall be as specified
by the acquiring activity and shall depend on the aircraft type and mission.
6.2 Side-by-side arrangement

6.2.1 Dual control

(a) This configuration shall consist of two crew stations
side-by-side, similar in seating, clearances, and flight controls. Propulsion
control ‘Jocations- shall be based-on the requirements for equally adequate

ccess and operation by either crewmember under all ‘Fl]uhf conditions.

LERRAS L~

(b) Both crew positions shall be on the same level,unless
otherwise specified. The lateral centerline spacing between crewmembers shall
be a minimum of 26 inches and a maximum of 42 inches centerline to centerline
for-configurations with displays and controls common for both crewmembers. In

rotary wing aircraft, the dimensions shali be a minimum of 26 inches and a
maximum of 50 inches.

(¢) Minimum lateral spacing shall be based upon minimum clearances
between seat and structure or controls, and providing for no interference
between crewmembers in performance of their flight tasks. The absolute minimum

¢learance between seats shall be 3 inches for non-ejection seats and 6 inches
for ejection seats.

o8}

a weawr AP A W - AWAY REAT
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6.2.2 Single control. The flight control station geometry shall conform
to the requirements herein and the other crew station geometry shall be
configured for the specific aircraft mission.

7. NOTES

7.1 International interest. Certain provisions of this standard are
the subject of international standardization agreements (ASCC 10/55 and STANAG
3639). MHhen revision or cancellation of this standard is proposed, which will
affect or violate the international agreement concerned, the preparing
activity shall take appropriate reconciliation action through international
standardization offices, if required.

7.2 Subject term (key word) listing.

geometry, aircrew station
design eye position
functional body data
reach zones

control

display

anthropometry, aviator
vision, internal

vision, external

7.3 Changes from previous issue. Asterisks or vertical lines are not
used in this revision to identify changes with respect to the previous tssue
due to the extensiveness of the changes.

Custodians: Preparing activity:
Army - AV Navy - AS
Navy - AS (Project No. 15GP-0058)

Air Force - 11

Reviewer activity:
Army - MI
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PARA, 3.2
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\ - /) V M7l\\ BACK TANGENT LINE
\ \ / ll (/, N

™ DESIGN EYE POSITION

;a I ’ /'/ PARA, 3.1/FiC. 2

///\M

DITCIH AN

PARA. S

PROPULSION CONTROLS —"

PARA. 5.1.2/FIG. §
A / //N\ NEUTRAL SEAT REFERENCE POINT
- PARA 1.7 AND 1.8/FIQ. 2

YAW CONTROL PEDALS —
ol Fad -~ [-3 AR n
s/, O AU T

ITTOCK RET DOINT

nr
— DUTTCCR RETF PO
/ / / \ \ PARA.1.8 /FIG. 2
COCKPIT FLOOR ——
\ TINCH TANGENT ANGLE

(REF.) PARA. 5.1.4
_/ FIG. 2, 8 AND 9
TINGII TANGENT LINE

PARA. 3.9/FIG. 2
/ \

BOTTOM TANGENT LINE ~/ \— COLLECTIVE CoNTROL
PARA, 3.5/F1C. 2 PARA 5.1.3/FIG. 6

FIGURE 1. Basic geometry guide.
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DISTANCF, FROM DESIGN EYE POSITION TO VERTICAL PLARE oF
NEUTRAL SEAT REFERENCE POINT FOR VARIOUS SEAT
BACK ANGLES

.
7
%

|
¢;
.

- Ll
- In
L

o w
bl
w o

2-WAY SEAT ADJUSTMENT 4-WAY SEAT ADJUSTMENT

1
¥ore »
HORIZONTAL ;VISION LINE

L - = . ] A
\ -/ /

DOWN VISION ~.
PER MIL-STD-850
\ DESIGN EYE )

\ - FUSITION

_— -/
i
/
/

/’ T\ SLARE SHIELD

\\ T~ INSTRUMENT PANEL

3.0
(SEE NOTE )

VERTICAL PLANE

N BACK
TANGENT
LINE
AW

(
/
\‘
BRAKE FULCRUM POINT
(IN NEUTRAL ADJUSTMENT) / n\ :
{ /
N\ VAN / _*_EZZZ%Z% ¥ | ol nomzonTAL pLANE

<\_/ TINGH TANGENT ANGLE 5.75
N SEE NOTE 1 - NSRP
> REF

| \ "THIGI TANGENT LINE =

/’

\‘.N\
.

1.25 MIN
) \{ BUTTOCK REF POINT §.25 MaX
NOTES:

1.  THIGH TANCENT ANCLE SHALL BE A MINIMM OF 5° AND A MAYTMN OF 20°. FOR

A
HELICOPTERS, THE MINIMM OF 10° SHALL Y.

2. THE DIMENSIONS SHOWN APPLY TO A PARTICULAR FLIGHT STATION AND POPULATION
MEMBER.

PR mewemoTRAD D

3.  DIMENSIONS BASED ON 13° SEAT BACK ANGLE. FOR FIXED WING AIRCRAFT, LESS THAN
i3° SEAT BaX Aﬁ:ii 1S UNDERSIRABLE.

URE 2. Seating geomeiry.

i\
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CENTER LINE

OF CREW STATION _¢»
AN ) )

V,(

|
—

I

J
7

\)

L\\}-- /

gy

NOTES: 2-WAY SEAT
1. FOR ZONE DEFINITION SEE PARAGRAPH 4.5.1.2.
2. DIMENSIONS IN INCHES.

3. DIMENSIONS SHOWN APPLY TO A PARTICULAR FLIGHT STATION
AND POPULATION MEMBER.

4. FUNCTIONAL REACH AS SPECIFIED BY THE ACQUIRING ACTIVITY.

GRASP AS SPECIFIED BY THE ACQUIRING ACTIVITY.

5. CONSIDERATION SHALL BE GIVEN TO DIFFERENCES BETWEEN LINK
MODEL DATA (e.z. SHOULDER PIVOT POINT AS SHOUN ABOVE) AND ’

CLASSICAL ANTHROPOMETRIC DATA (e.g. FUNCTIONAL ARM REACH)
SPECIFIED BY THE ACQUIRING ACTIVITY.

FIGURE 4. Reach zones - minimum link percentile.

13
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- \T,_E T o o e o prsy
A // z',,- BACK TANGENT LINE
A — 1 |
7"7 [o—15
\ ‘ ! l ll i‘(lE}RAHCE VITH ALL
| | Y pasmms
\ Ik
|ty — I/ §
T \‘/..,——/7/
2\ -~ /
A N\ Sl / i e~ {"
12 MAX )\\-))’——-\~<t—"'“’,,
6 HIN l r-i-l 4

g

1. FOR ZONE DEFINITION SEE PARAGRAPH 4.5.1.2.
2. DIMENSIONS 1N INCHES.
3. DIMENSIONS SHOWN APPLY TO A PARTICULAR FLIG"T'STATION

Mn BAnn ATrAL UEUARD

AND POPULATION HEWBER.

4. FUNCTIONAL REACH AS SPECIFIED BY THE ACQUIRING ACTIVITY.
GRASP AS SPECIFIED BY THE ACQUIRING ACTIVITY.

S. CONSIDERATION SHALL BE CIVEN TO DIFFERENCES BETWEEN LINK
MODEL DATA (e.g. SHOULDER PIVOT POINT AS SHOWN ABOVE) AND
CLASSICAL ANTUROPOMETRIC DATA (e.g. FUNCTIONAL ARM REACH)

Aif (¢

SPECIFIED BY THE ACQUIRING ACTIVITY.

=
4
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b
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- - -_—?‘ - T CENTER LINE OF CREW STATION
l t
]

]
. v 7.28
"__ MINIMUM PERCENTILE ARM LINK (FIC. 4) __.__‘_..._..l |

S )

_ _
—~ = _|/
=

Ll

n
- - Y OF COLLECTIVE PITCH
CONTROL GRIP
|
\

]

5?\

by - - - -] LINE
t'E't;:‘-/’—"“‘~-—-—--—-—~---.-'\,4 \ //7;
\ r.nu" \ l\ \l' / l/ \\

o \\ \ A \// 1\,

\ T — \,-(‘ e I / v k‘ffﬁiiméct}snvun

; AL STRUCTURF ARD
\\ / \w A MAX SHOULDEN-ELDOW

N/ Jz// I Q ::g:gg";n\u.stn
/\ A e @( f
J |

4
/
a
=

N—— FULL AFT-UP !
corsrems mron L I~ | T POSITION
COLLECTIVE MmTC ] ' ] .
CONTROL GRIP \’\; ‘¢ ‘ -
FULL DOWN 4

NOTES: | B NSuP

-~
~

RCHES. l 1.8R=sd | > DESIRFD REGION OF
LOCUS OF COLLECTIVF,
3. DIMENSIONS SHOWN APPLY TO A PARTICULAR FLIGHT STATION ._I l o PITCIl CONTROL. GRIP
AND POPULATION MEMBER. 3.0 VIRTUAL PIVOT POINT
4. FUNCTIONAL REACH AS SPECIFIED BY THE ACQUIRING ACTIVITY.
GRASP AS SPECIFIED BY THE ACQUIRING ACTIVITY.

5. CONSIDERATION SHALL BE GIVEN TO DIFFERENCES BETWEEN LINK
MODEL DATA (e.g. SHOULDER PIVOT POINT AS SHOWN ABOVE) AND
CLASSICAL ANTHROPOMETRIC DATA (e.g. FUNCTIONAL ARM REACH)

enerYeYTEn W A em vasa

SPECITIED BY THE ACQUIRING ACTIVITY.

FIGURE 6. Collective control geometry.
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\ 1 B L1 K
" . -
IR
ol e S iO.SMAX 177
CENTER LINE ) l
- OF PILOT
ADJUST
—- 3 mance 1 ° I
(PARA. 5.1.4)
FWD AFT
ADJUST ADJUST
(]
— | —— INSTRUMENT PANEL \7
v/ \/
\ | V
NO BRAKE ' \ / 1.50 /
CLEAR \ (SEE NOTE 3) 4
AREA ] —=| o150 /.m \/ )— ‘ //
75 - = o785 |l / "‘l" . % / [/
I, - -- _— Y —J
N . ]
LT = Y
[T\ I\ * \ — NSRP—~__ 4
' ' 1] ) / $ ‘b—%é. V//////W"
' /N X
' / /\ /
. miL-g-8584— /
_7.5MIN_| PEDAL WITH AFT THROW
lo.SMAX"] TP FEETE £ Fwp ADJUST
rwU I1PRuUw
¢ 1 3
PILOT PEDAL NOTES:
i. LOGUS OF PEDAL TRAVEL NEED NOT BE A STRAIGIT LINE.
2. CLEARANCE SHOWN BASED ON MAX PERCENTILE LEG WITH LARGEST SIZE FUUIWEAR. TURSO

SILAN IN FORUARD MOST RESTRAINED POSITION WITH FULL FORWARD PEDAL ADJUST, FULL
FORWARD PEDAL THROW, AND FULL BRAKE TRAVEL.

CLEARANCE SHALL BE MAINTAINED WITH BOTH LECS THROUGHOUT FULL YAW CONTROL
TRAVEL.

DIMENSIONS IN INCHES.

DIMENSIONS SHOWN APPLY TO A PARTICULAR FLIGUT STATION AND POPULATION MEMBER. ’

FIGURE 7. Yaw control pedals.
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— 4 {/
| =

I~ s

oo [ Nruw ar-oom

-A\q FOSITL

&-WAY SEAT
o
[~ sear max

ANGLE
/v\ MAX PERCENTILE / / (SEE FIG. 2)
: KNEE PIVOT

s \ { A
I

/

I
S l | /?:_‘L N l/—usnr
S l e A T i ¥ 2-WAY SEAT

/'/ L\ Lz i f
1

~ A
rores 1 40—/
Sy

FWD ADJUST

FWD THROW

NOTES:

1. BASED ON MAXIMUM PERCENTILE LEG FULLY EXTENDED IN LARGEST SIZE FOOTWEAR.

2. DIMENSIONS IN INCHES.

3. A AND B TO BE SPECIFIED BY THE AOQUIRING ACTIVITY.

4. DIMENSICNS SHCAN APPLY TO A PARTICULAR FLIGHT STATION AND POPULATION MPMBER.

bl

CONSIDERATION SHALL BE GIVEN TO DIFFERENCES IN LINK MODEL DATA SHOWN ABOVE AND
CLASSICAL ANTHROPOMETRIC DATA SPECIFIED BY THE AQQUIRING ACTIVITY.

FIGURE 8. Yaw control pedals - forward range.
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MIN PERCENTILE
KNEE PIVOT

1
(NOTES 1 AND 3)

6 MAX.

2v

AFT THROW

AFT ADJUST
FWD THROW

NOTES:

4-WAY SEAT

A
(NOTES 1 AND 3)°

THIGI TANGENT ANGLE

7///////////[””:. e

SEE FIGURFE. 2

NSRP

FULL FWD-UP
POSITION

-’

1.  BASED ON MIRIMUM PERCENTILE LEG FULLY EXTENDED IN SMALLEST SIZE FOOTWEAR.

DIMENSIONS IN INCHES.

W » w ~
- . . .

A AND B TO BE SPECIFIED BY THE ACQUIRING ACTIVITY.

DIMENSIONS SHOMN APPLY TO A PARTICULAR FLIGHT STATION AND POPULATION MEMBER.
CONSIDERATION SHALL BE GIVEN TO DIFFERENCES BETWEEN LINK MODEL DATA SHOWN ABOVE

AND CLASSICAL ANTHROPOMETRIC DATA SPECIFI1ED BY THE ACQUIRING ACTIVITY.

FIGURE 9.

Yaw control pedals - aft range.

1
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