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1. Scope of Application

This shall regulate hand reach of driver population ratios of passenger cars, multi purpose
passenger vehicles, light & medium car and truck.

However, heavy vehicles shall be excluded from these.

2. Application Condition

2.1 This should be examined with H point or rear most H point at the initial design phase of

vehicle.

Consider tolerance of vehicle, when applying this for comparing this with seating buck.
2.2 This shall be applicable to L.H.D vehicle of sliding possible.

However, left and right symmetry should be assumed in case of RHD vehicle.
2.3 This shall be applicable to designing reach (Three finger grasping reach) to control

Knob positioned at front and moving front and rear of 25mm diameter in figure 1.

Figure 1

For other cases, adjusting rate should be applied as follows.
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2.3.1 Extended Finger operated adjustment

For this cases, add 50mm to center of finger pad from reach table data for driver to

control.
2.3.2 Full Hand grasped adjustment

For this cases, subtract 50mm from center of finger pad from reach table data for

driver to control.

3. Terminology
3.1 Restrained Reach
Reach with should belt and {ap belt on (With torso restrained)
3.2 Unrestrained reach
Reach with lap belt on
3.3 Driver hand reach capability
Maximum reach of driver with one hand on steering wheel and right foot on acc. pedal.
3.4 Hand reach envelopes (Refer to figure 3)
Geometrical expression of hand reach limit with torso restraint.
3.5 Hand reach envelope plane (HR plane)
This shall be used for positioning hand reach envelopes properly by seating
configuration (Figure 2).
Horizontal distance from Acc. heel point to HR plane shall be expressed as function of
generd package factor (G).
HR = 786 - (99) G,mm
3.6 General rackage factor (G)

Workspace shall be expressed as the following equations
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G = 0.0018 (H30) - 0.0197(L40) + 0.0027(W9) +

0.0106 (H18) - 0.0011(L11) + 0.0024CHI7) +

0.0027 (1.42) - 3.0853

AHP

Figure 2 —Vehicle seating configuration

In addition, applicable package specification shall be as foliows.

BACK ANGLE-FRONT 9.0 ~ 33.0°

Vertical SgRP to heel pt. 130 ~ 520 ==

Horizontal H,.,pt travel, SGRP 130 ==

Steering Wheel Diameter 330 ~ 600 mn

Steering Wheel Angle 10°~ 70°

Horizontal Steering Wheel ctr.

152 ~ 660 »m

530 ~ 838 mm

Vertical Steering Wheel ctr,
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Figure 3 — Hand reach envelopes in vehicle position

4. Drawing Reading Method

4.1 Appendix drawing shall be classified by two according to restraint condition of torso.

4.1.1 Hand reach — Restrained ( Refer to 3.1 )
4.1.2 Hand reach — Unrestrained ( Refer to 3.2 )

4.2 This shall be classified by 7 through general package factor (G) of 3.6 according to

torso restraint.

(1) G -1.25
2) - 1.24G=-0.75
3) - 0.T4=SG=-0.25
(4) - 0.24<G=+0.24
%) + 0.25<G=<+0.74
(6) +_0.75 <Gs+1.24

(7} + 1.26 G
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4.3 This shall be classified as 3 by required body size according to each general package
factor (G).
(1) 50% male & 50% female (50/50 male to female)
(2) 75% male & 25% female (75/25 male to female)
(3) 90% male & 10% female (90/10 male to female)
4.4 Envelope shall be expanded 400mm outward and 600 mm inward from driver center
and upward 800mm and 100mm downward from H-point by 100mm or 50mm space.

(Refer to figure 3.)

5. Drawing Procedure
5.1 Decide G by 3.6.
5.2 Decide HR by 3.5

5.3 Compare HR with L83 (SgRP to A.H.P.)

(1) For (Hr-L53) < 0, reference plane of hand reach shall be HR piane.
(2) For (Hr-L53) = 0, reference plane of hand reach shall be plane passing through HR.

5.4 Decide Torso restraint condition by 31. and 3.2 according to operator position.
5.5 Decide driver population according to 4.3
5.6 Find proper data from additional table by 5.1, 5.4 and 5.5.

5.7 Draw hand reach envelopes by data from 5.6 to reference plane decided in 5.3.

5.8 Make sure that intended operator position be within hand reach envelopes.

6. Translation Standard

SAE J287 FEBS8O (Driver hand control reach)
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Additional Rule

This shall be enacted establishment and revision date.
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TABLE 1

HAND REACH-RESTRAINED

VEHRICLE RANGE: (G LESS THAN -1.26) POPULATION MiIX: 60/50 MALES TO-FEMALES

(INCM )

HORIZONTAL REACH FORWARD OFf THE HA REFERENCE PLANE AT SYATIONS LOCATED LA
ALLY FROM THE CENTERLINE OF OPERATOR (C LAO) AND AY ELEVATIONS ABOVE THE REARMOSYT
N POINY. THE ENVELOPE DESCRIGES A 96% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

7 /38

ELEVATION COMPOSED OF S0% MALE AND BOX FEMALE DRIVERS WEARING A TYPE 7 REESTRAINT.

w STATIONS OUTBOARD OF C L/O {inah SYATIONS WNBOARD OF C L/O (inel

lineh) 9.0 125 10.0 7.3 S0 2.5 0.0 0:0 2% 50  Ted 10:0 125 150 17.9 Plle0 Pr.5
3.0 124 138 15:0 15+9 165 6.9 17.0 16e9Y 170 17«1 1849 (|6:) u-a_‘_ E"“‘"’"‘?IM'

12:5 4.8 161 17.1 179 18.4 (8.8 19.) 1M.7 190 19.1 tHeN 1ReD y . IGs "%‘:'I *l_'

00 189 18+1 1689 19:6 20.0 20.4 20.7 £0-3 £0-.8 PO PN.S 20.0

7.5 187 19«7 20<5 210 21+.a 21T 2.9 Ple? B2 2¢.] 220 P18 PO (9.9 19.0 1T8 |60
235.0 20.1 21.0 217 22.2 22.5 22.7 8Be7 ;ﬂ-i 238 £3:5 PIeI P2:H PPyl Rle4 PN 19.8 17.9
2.5 21.2 22.f 2.7 RI.1 23.8 £I.a 'n-l t’l:-t' Ra«) Pa.& Pa.l _ £2£3.9 P13 _lr.a-s Ple+7 PO 19.0
20.0 22.0 22.8 23.4 23.8 4.0 23.8 0I.9 ?Mil PRc9 PSel P3Nl Fler PAP P3.4 PP.T Pl.% 19.9
I_’_?-_."r LR+6 23«3 L£I+9 24a.) 24.4 BRI -IE-Q :;‘M-i PR.F P5% PS.6 FSI-;. PA.9 24:) £PI.I 2P 209
15:0 82.8 23«5 241 #a.5S 24.5 PI.8 20.) Qicd PSP PSe¥T PH.9 PS.% PS.86 Pasr PVt PP.A PNH.N
12.5 22.8 2.4 24a.] 24:6 24.4 PIeq £1.) YaeP 24:9 PBeS 140 Phel £5.7 PS50 £3.8 PP.2 pPN.K
100 22.4 R2).0 £).8 24«3 24.? *’3.1 £5:8 26.1 B%A 2a.9 P& 22.0 PN.N
_ 723 21.9 22.4 23.3 23.9 2.6 H-t £9.4 2%.¥v PS.86 Pa.T Pl Rl.4a 19.9

’ 21:0 21:&6 £2.86 23+ P87 P%:4 2%.0 rya.¥Y Prr.]) P0.a 19.0

2% 19.9 20.5 Pl.8 27P.a 23¢9 PheM 28T RIeA Pled 19.0 174
0.0 18.6 19.2 PPt ¥Ieh BI.H 2P.4 19.9

~8+3 17«0 17.6 Pled 2P.v 2¥.8 ¥isl 18,3}
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TASLE 2

VEHICLE RANGE: (G LESS THAN -1.26) POPULATION MIX: 78/28 MALES-TO-FEMALES

(INCMH]
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ELi:’;;LDN COMPOSED OF 75% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 29 RESTRAINT
H Y STATIONS OUTSOARD OF CL/O (el STATIONS INSOARD OF C L/O (ine
(e 15.0 12.% 10.0 7% 5.0 2% 0.1 0N 2«5 %.0 Te3 1NN (2.3 150 175 PN.O 92,5
35:0 138 152 16eAd 17D | T.A 1Kol 18.2 169 1447 IKMeT 18.5% 179 170 198 &% 13.1
J2:3 162 Tea 18.4 19:1 19:6 20.0 20.3 202 20.:6 208 LOeI 19:M 1Ke® 179 16+7 15e%
J0+0 162 (9D 2042 208 212 2i.5 2le9 217 282 2PP P1.9 Pled P06 19.7 1A.T 17.%
27.5 19.9 209 21.7 28+2 22.% 22.8 23.0 2.9 2345 23:6 P21l PPeA PPl B)1+X POl 19.P L17.H
250 213 222 22.9 233 23.6 £1.7 837 B39 Pa.h 24.7 a3 24.0 2IJ.4a 2P.T Pl.A PO.T 19,
22.%5 £2.4 23.2 23.8 24.2 24.4 24.8 R4.) B8 254 P5eA 25.4 PRl 28.% PI.M P29 Pl.R PO.D
20. 232 23+9 24.5 24.9 2%.0 24.7 84.0 88el 25K PB.l 261 2%.8 28%.1 Pa.7 PI.B PPA P1.D
175 23.6 2a.3 24.9 2%.3 £%.3 24.8 23.6 P5:3 B4.0 PLA.4 PA.S 26.4 P6.0 £5.3 24-3 23.1 0}).9%
15.0 23.8 248.5 25:1 PS5 2%.4 26.6 P£P.9 25+2 23:9 26.3 26.8 26.7 26.4 25.7 P46 DPIP 2.4
123 23.7 24.4 25.1 2£5%.5 2%5.) 2a.1 21.7 P4:9 £9.5 PE:R FAA 28.9 P64 BI.A PaA 2] PL.S
10.0 23.a 24.0 24.8 25.3 2%.0 asnt P6+5 PA.8 P66 2%.7T PA.I PP Pl
T35 22.7 23.4 24:) P48 Da.a u-:ﬁ R6:0 26:5 P83 25.3 PI.T7 Pl.A 2N.a&
$.Q0 21.9 22.5 23.5 24.2 25.) P6.0 P%S.9 24.7 PR.A 0.7 |9.4
2«5 20e7 21.8 22:6 23.3 Pa:3) PSed 2542 P38 Pl.A 19.2 18.0
_ 00 19.3 20.1 Pl:1 P44 24.] 22.7 20O.1 17.5 16-.4
o232 177 18.5 21¢8 23.2 23¢l 213 1Re3 1S4 14.a
TABLE )
HAND REACH-RESTRAINED VEHICLE RANGE:{G LESS THAN -1.25) POPULATION MIX: 90/10 MALES- TO-FEMALES
{INCH)
HORIZONTAL REACH FORWARD OF THE HR REFERENCE PLANE AT STATIONS LOCATED LATER.
ALLY FROM THE CENTERLINE OF OPERATOR (C L/O) AND AT ELEVATIONS ABOVE THE REARMOSY
H POINT. THE ENVELOPE DESCRIBES A 35% LEVEL OF PERFOAMANCE OF A DRIVER POPULATION
ELEVATION COMPOSED OF 90X MALE AND 10% FEMALE DRIVERS WEARING A TYPE 2 RESTRAINT,.
"ﬂ"«}‘ STATIONS OUTBOARD OF C L/O) (inch) STATIONS INBOARD OF C L/O {inchk)
imeN  15.0 12.5 100  7¢%5 S PSS 0.0 Defl  PeS  S¢0  Tod 100 1225 150 17.% PN.0 Pp.&
35:0 14:7 16«1 171 18.0 8.5 18:9 (9.0 19¢4 194 197 (9¢4 18.:7 (A0 1AM 15.% jJA.D
323 17:0 18.2 (9.2 19.9 20.3 20.7 21.0 2hel” 215 E1+5 P12 20Ue7 194 ol 17«7 |Ahed
JO0 19.0 2021 20.9 Ple% 219 PLeP £9.5% 22.5 23.0 £3.) P2.8 PP.P P1.% PO.A P.A (8.4
275 20«7 217 Q2.4 ¥2.8 238 23.4 23.7 21T Pa3 PA.A Pa.l PIeh P2.9 PRl 212 201 1M.6
£5:0 22.0 2£2.9 235 P48.0 24.2 24.) 24.4 -I:u.., £9:1 25:4 £5:7 PleB 249 Plel PPl Plad 199
22:3 B3-1 BI-9 24.3 24.9 23.0 P4.9 P4a.6 ' 8%e3 26.0 P82 R6.1 PS3.T P3.2 Ha&:S B3Ik PR.S PO.9
2040 238 LAae6 23.2 £%9+9 2%.6 2%.31 Pa.5 iu.v P64 P&:.7 26.7 Pé.a P6.N1 £5.3 PA.a PI.2 Pl.5
17.5 24.) 2£3.0 25.6 £5.9 25.9 25.31 24.0 B5.8 P63 27.0 27.1 270 PA.A PY.9 YA.9 RI.6 PR.0
1350 24.4 25.1 25.68 26.:1 26.0 850 Il;l PS:T 260t P69 PTed P72 PAY PRsP PSal P37 P24
12.9 24.1 25.0 25.7 26.1 2%.6 $4.9 28.0 25«3 25.9 PA.T PTe? PT.4 PTel 2R P%eft PA.S PL.9
10-0 23.9 24.6 25.4 23.8 25.4 BGel PaY PT:] PR1.0 D6l Pach- PP.O Py.a
_‘_l'_._s_ 21.]) RA:0 24.9 25.4 2a.8 BS+8 26.4 PA.G PA.T7 P5.7 PA.0 PP.Y1 PO.T
3-0 22.4 23.1 2a.) 24.7 £5¢8 268 26.9 PR PN PNH  19.4
B3 21.2 22.0 23.1 23.8 PA4:3 PS.6 PH.% Pa.N Ple.? 19.3 1#.P
0.0 19.8 20-.6 PAe) Pacth P& PPeD PNRB 174% 16+%
~2.% L[B8.28 1940 CleR PIs8 23:3 Pis8h 1KY 1%} Ja.a
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TABLE 4

HANO REACH-RESTRAINED VEHICLE RANGE: (~1.24< G <~-0.75]

{(INCH)

HOAIZONTAL REACH FORWARD OF THE HR REFERENCE PLANE AT STATIONS LOCATED LATER-
ALLY FROM THE CENTERLINE OF OPEAATOR (€ L/AD) ANO AT ELEVATIONS ABOVE THE REARMOST
H POINT. THE ENVELOPE DESCRIBES A 96% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

POPLULATION MIX: §80/50 MALES-TO-FEMALES
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ELEVATION COMPOSED OF B0% MALE AND S0% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT,
AHBO;TE STATIONS QUTBOARD OF C L/O (inch) STATIONS INBOARD OF C L/O (inch)
{inchy; 150 12.% 0.0 7+% $:0 2.% Q.0
35.0 12+5 14.0 1%.2 16.1 167 17+1 17.2 172 173 17:4 17.F 1A.4 387 1808 u-:‘ff’l
32.5 150 16:3 17«3 14.0 1IR.6 19:.0 19,3 190 19:.) 194 9.1 (8.6 177 u-c? i;u*lini
300 170 182 191 19.7 208 206 £0.9 206 Blel 211 208 20.3 19e8 186 “q!;i%&.l_q_-;;
27.5 18.8 19.8 20.6 PRl.2 21.5 2l.8 22.1 P1.9 PR 22+6 P23 218 211 203 19.3 Rl 18.7
25.0 £0+2 21l 218 22.3 22.6 22.8 £L.¢ B3¢0 23-A PIA 235 P23.1 PP.& Ple? POK 19.7 1841}
£2.9% 1.3 82.2 £2.6 23.3 23.5 23.5 83.) 238 24.% 2847 28.5 2uel 238 P2+.¥ P20 P0.9 19.)
20:.0 22.1 22.9 23.5% 23.9 24:1 23.9 8.4 B4e¢d PBS:l £5e) £5:) 25.0 2Pa.5 P28 PPe9 Pl.8  20.P
17:5 22:6 23.4 24.0 24.4 24.% 24.1 23.14 4.6 £5:3 £5.7 25.8 £25.6 P£%.f2 2a.% 2.6 22.) P£0.7
15.0 22.9 £3:5 242 24.6 A6 PAD 223 P46 B3.) 2%:8 P26.] 2641 PS.7 5.0 039 PP.A  Pi.O
12.5 0228 23.4 24.2 246 24.6 P£I.6 21.5 Phed ¥5.0 25.7 281 #6:3 2A £95.F 2AD PP.S 21.0
10,0 22.5 £3.1 23.9 24.4 24.) ‘ts-l £9:9 26.3 A0 P51 PI.R PP.L  PN.A
T+5 2.9 R2.S 23.4 2a.0 23.8 B4:9 P35 PAMN PS.R RAS PA.2 Pl.a 0.0
5.0 il R1+6 22.6 2.3 4.9 £5.6 PS.a Za.3 PP.a 20.4 19,0
2.5 200 R0.S 21.6 P2.5 £1-9 249 RleH PIeS 213 191 17.A
0.0 18.6 19.1 PU-8 LA.l R4-0 £2.5 RO.0 17.4 163
-2.5 17.0 17.6 Plead 23:0 229 21e2 1Ke3 13.4 1Qe8’
TABLE b
HAND REACH-RESTRAINED VEHICLE RANGE: (-1.24< G <~-0.75} POPULATION MiX: 75/25 MALES TO-FEMALES
(*NCH)
HORIZONTAL REACH FORWARD OF THE HR REFERENCE PLANE AT STATIONS LOCATED LATER-
ALLY FROM THE CENTERLINE OF OPERATOR {C L0} AND AT ELEVATIONS ABOVE THE REARMOST
- H POINT. THE ENVELOPE DESCRIBES A 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION
ELEVATION COMPOSED OF 76% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 22 RESTRAINT.
Aum:;'E STATIONS OUTROARL OF C L/O {inch) '. STATIONS INBOARD OF C L/O (inch)
inch) 15,0 12.5 100 75 5.0 2.3 0.0 Nl 2e5 50 725 INeft 128 190 175 PB0OND  P2eY
35,0 140 15¢5 16.6 17.5 18.0 18.4 18.5 IReT 189 19:.0 167 8.8 17.3 1A:1 1449 ()4
329 168¢4 17.7 18.6 19<) 19.9 R0.2 PO0.S 205 PBNel P09 R0e6 200 192 18P 170 15.4
0.0 18.4 19.5 20.4 21.0 21-4 Pl.6 e2.l 2.0 P85 PP:.95 P2.2 217 PNV PNO 19N 1T.H
87.5 20.1 21«1 21.8 22.3 207 230 2I.P 23«2 238 £3.9 £3:.86 £l EFPea M8 KOV 1¥.5 18]
23:0 21.5 20.4 23.0 £33 2.8 239 B840 848 245 25.0 Ba.A Baed 23T 2).0 2P.l 1.0 19.4
R2.5 28.5 23] 24.0 RG.a P46 24.¢ D4 BAe® 85.6 25.8 £5.7 PS.] Pa.A Ra.l PI.P PP.L PN.S
20.0 23¢3 £4.0 24.6 25.0 25.1 28.9 8403 8823 26e1 26.4 £6.3 261 PS.6 2a.9 28.0 PL.E  Pl.p
175 £3.8 4.5 25.1 2955 2%.% 25.0 £3.9 295 26.2 26+7 268 26.46 P26.7 R9+5 Pa6 PI.I Pl.7
15.0 23.9 24.6 25.2 2%.7 2%.6 2a.¥ 2).2 25.4 26+l B6e7 RT«0 BTI:O 246 PH.9 P&.Y ?PI.4 P£1.9
12.3 238 24.3 B3.2 235.6 5.5 24.4 2.1 29.0 £5.7 26.4 £27.0 27«1 Pé.# PA.0O LA PI.I Rl.7
10:0 23.5 Ra.t R4-9 235.4 25.| 88.9 PAc? 271 26.8 25.9 Pa.%5 PP.8 Pi.13
7.9 22.8 £3.5 24.3 24.9 24.6 B8e1 P6.2 P68 26.3 095:.3 PI.A PPN PO.S
O £149 22.86 231.6 DPa.p PS.4 PAY P&l 4.9 PP.H RBNR 199
2.5 208 2i.4 BP.6 23.4 24.5 £5:5 25.4 24.0 P17 19.4 IA-F
:: 19.4 R0.1 PreF PAb PAY B2.9 202 1T7:.6 164.%
“2.5 17«7 18.5% Pl Bl 234 P15 IR:.a 155 la.6
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TABLE €

HAND REACH-RESTRAINED VEHICLE RANGE: (-1.24' G = --0.75) POPULATION MIX: 90/10 MALES TO-FEMALES

{INCW)

HORIZONTAL REACH FORWARD OF THE HR REFERENCE PLANE AT STATIONS LOCATED LATER-
ALLY FROM THE CENTERLINE OF OPERATOR (C L/O) AND AT ELEVATIONS ABOVE THE REARMOST
H POINT. THE ENVELOPE DESCRIBES A 96% LEVEL OF PERFORMANCE OF A DRIVER POPULATION
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ELEVATION COMPOSED OF 90% MALE AND 0% FEMALE DRIVERS WEARING A TYPE 25 RESTRAINT.
ﬁii STATIONS OUTBOARD OF C L0 (gl STYTATIONS INBOARD OF C L/0 (inah)
linch) 15.0 12.9%9 10G.0 T+9 3 av) 2¢% Oy 2.% % .0 TeS 100 PSS 1%.N 17:.%
I5:00 149 16.3 17.4 1H«J 184 19.2 19.) 196 199 19.9 19.:7 19.; 1442 17l 15.8 la.n
J2.9 1712 (8B« 192:84 PNe}l 20«08 210 211 213 2017 Pi+sR P15 20.9 20.} 19.1 18%.A 14,7
00 192 203 2141 PheT 22.1 22.% 2244 28 % 23] 23.3 23.0 P2.5 218 209 9.9 m.?
27+:5 209 21«8 22.6 ?21.]} 23«4 D37 2349 2.9 Z24.86 P06 Pah.& 2.9 2.7 R4 Pl.5 M.& {R.9
5.0 22.2 23.1 23.7 24.2 24.4 24.5 24.6 BA:D ¥S5.% 25.7 2%+% 29.0 28.4 2I.f L¥.w 21.7T PN.I
22.% 2.2 24.0 24.7 25.0 2%.2 ?P%.2 24.9 B3+% 762 2635 26H.) LR&:0 2355 244 2)3.9Y PP.T PIL.?
200 24+0 24«7 2953 25«7 PS5.8 2%.% 24.8 ‘BS+9 P66 270 P70 2647 P2A23 2546 P&.T 23.5 Pl.9
17+95 24sa 25«1 2%:.7 26.]1 26s1 25.5 24.4 B6:0 £6e7 RTe2 Pled 27.P 6. 26.1 P£S5.1 P19 29,3
150 24k 2%5.2 2%.9 26«3 26.1 2%.3 23.6 299 2648 RV2 RYUS 276 27.7 26.5 5.3 PN.9 PP.a
1225 24.8 25«1 25.8 26.2 6.0 4.8 22.4 25:% 26:1 PH.H Plst RTeh R7.3 PAS DE.P 2X.T PP.2
100 Z4sl 26.7 25.5 260 25.6 £6+3 2T« 27:95 27:3 26.3 P49 23.1 PRLI.7
T3 21«4 24.0 224.9 2%.5 23.N B+ P&« PTe2 227« P2%+9 Za4.» PP.] PO.H
| S:0 225 23«1 24.2 24.% PO  PR.A 269 PB.2 £I.P Plel 19.K
2.9 2‘.1._-3 22.0 2})-2 23.9 Phel! P59 P2%+«7 PO« P19 {19.8% JA.a4
.ELE 19.9 _20-6 2« 24.9 Pa.4 pJ}.] PN 4 177 1A 7
~2+5 18.2 19.0 PPell) 23«7 Pl Ple'l IHS 158 147
TABLE 7
HAND REACH-RESTRAINED VEHICLE RANGE: {~-0.74 <G < -0.25) POPULATION MIX: §50/50 MALES TO-FEMALES
(INCH)
HORIZONTAL REACH FORWARD OF THE HR REFEﬂéHCE PLANE AT STATIONS LOCATED LATER.
ALLY FROM THE CENTERLINE OF OPERATOR {C L/O) AND AT ELEVATIONS ABOVE THE REARMOST
H POINT. THE ENVELOPE DESCRIBES A 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION
ELi:;:lECm COMPOSED OF 60% MALE AND 50% FEMALE DRIVERS WEARING A TYPE 23 AESTRAINT.
H PT STATIONS OUTBOARD OF € L/O {inch) STATIONS INBOARD OF C L/0O (inch)
linch) 15.0 12.5 10.0 7«5 .0 £.95 U=l NDsl) 2. X148 7«5 100 12:% 150 17.5%
220 127 14+2 154 16.3 169 17«3 17.4 1728 17« 17¢T7T 1T7e% 169 170 18A 3 2.0
2223 1%c1 16«4 7.4 18:2 18.8 19.2 19:4 19¢] 19«7 19%9+7 (9ol 8.9 IRe) 1740 1%<8 14.5
JO-0 172 1823 192 199 204 207 g1|+0 RO «9 Rledt Bl Riel 206 ') 1D 178 |&.4
27-3 18«9 20.0 207 213 817 22.0 22.2 B22 228 LPu9 LPe8d PPl 21ca PNA 1daf- %8 JT.Nn
25.0 20.3 21.) 22.0 22.% 22.%9 23.0 23.0 PR 2D Pad? PleR $PJea 22:7 22N Plal PO JH. &
22.-3 R21.4 22.) 22:% 234 23.6 £1.6 9£3.5% 26:0 Phet PhY DA 22U LReW PIAP PPl PleP 19.4
200 £2+:2 2.0 2.6 ¥a.l *!i-ﬂ 24.1 234 BdeTF THP E3«h P25 P3¢] 248 P4l PleP 2P0 P0O.a
175 B2.7 23.4 24.1 24.5 2q.6 24.2 23.) 8+7 29543 P59 PAO PS¢y 25:5 284 PlAeM ¥2.86 Pl N0
150 23.0 23.6 £4.) 24.7 24.7 PAD PRI PEed 5.9 P5.P Pacl PPR  Pl,p
LE;E_ 229 R2Ie5 20.2 24.7 24a.7 P« Phed PAHS PA? #5484 PRa.? PP.T Pl.|
100 226 LIl 2.9 24.% 24.a £5+) P66l 24.5 248:2 PS5:] PAeY DP2.9 PN, 7
_1;3 22.0 PR.S 2.4 24.0 23.9 2a:.06 P58 26.2 2A:0 2%:.0 P2l.A4 Pl.% 2N,y
20 211 216 22.6 2.4 29«0 25.4 25.86 Pa.4 PP POS 1Y.)
2+5 200 209 2186 22.5% Pa.0 PSe) 250 202.4 ¥l.a [19.] 17.9
0.0 18+6 19.1 €0.4 2.4 ;!2.1 PA&P Plsl RBPe6 POMD 1 T.A
—2e3% 170 17+.% 19.0 20.1} Pl+9% Plel 231 21+ 18.1 15.4
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KES M-B602

TABLE 8

HAND REACH-RESTRAINED VEHICLE RANGE: {—0.74 < ( < -0.2%} POPULATION MIX: 78/25 MALES TO.FEMALES

(INCHW)

MORIZONTAL REACH FORWARD OF THE HA REFERENCE FLANE AY STATIONS LOCATED LATER.

ALLY FROM THE CENTEALINE OF OPERATORA {C LAO) AND AT ELEVATIONS ABOVE THE REARMOST
H POWNT. THE ENVELOPE DESCRIDES A 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

11 /38

ELEVATION COMPOSED OF 75% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT,
ﬁﬁe STATIONS OUYBOARD OF C L/O tinch) STATIONS INSOARD OF C L/O {inch)
(mchs 19:0 12.5° 10.0 7.3 8.0 2.3 0.0 7.5 _10.0 _12.5 _15.N 20.3
5.0 14:3 §S¢7 16.8 17.7 18.3 18.7 18.8 190 192 19¢) (9.0 1M.a 17«6 168 1%5.0 13.7
32.% 16.6 17.9 18.8 19.6 20.1 205 BO.7 P07 Blsl P18 RO¥ 2N0e3 195 185 FTe3 16.1
300 18.6 19.7 206 EI-; 1.6 22.0 22.3 22.2 £2.7 P2.8 02.3 PP.0 21.2 RO 19.3 18.]
£7.%5 202 21.3 22.0 ¥2.%5 22.9 231.2 2l.a 214 PAs) 24:2 £3:9 Pl.a PPeT £1.9 PRl.0 19.R 8.7
2%-0 21«6 22.5 232 23.7 23.9 2481 24.2 Pa.a 251 252 230 PA.& 2a.0 PI.I 2P.a PI.P 9.7
PP2.5 22.6 231.5 24.) P2a4.5% 24.7 B4.7T 24.5 24.1 PS4 261 P59 2%.6 25.1 PaR.A 2).9 22.) 20.7
20.0 2)e& 28.8 Ra.A 2%.2 25.3 R5.1 24.5 £5:% 26e) $6.6 PR6.& Phed £5:9 852 R4 Pl PleS
17:5 23+% 24.6 285,82 £5.6 2%5.6 25.2 P42 P5.7 2h+8 26:9 L£T7D P69 PO 238 fa.A 23.% 21.9
15:0 240 24.7 25.4 25.4 08.7 P6.9 27.2 27+ L£6.9 £6.2 £%.1 PI.T 22.1
12.9 27.9 24.8 25.3 25.7 B£3.6 £6:6 PT.2 PT84 27.1 86.1 2%5.0 £3.3 2P1.9
10,0 236 R2a.2 25.0 23%.5 25.3 P6.0 E6+9 27.3 R7.0 26«1 2a4.86 22.9 Fl.%
7.5 8.9 23.5 4.4 25.0 24.7 RS.2 R6.a 27.0 6.4 25.7 24.0 PR.l 20.7
8.0 PR.0 22.6 23.6 24.) 25.6 £6+5 26.3 RS.1 £i3.1 1.0 19.7
2.5 20+9 21«5 22.6 R).a PRt £3.7 R5.6 PA.P Pl.9 19.% 18.1)
_0.0 19.4 au-;;'ax.a 223 R3-4 Ra.A Pa.?7 PRIl 0.4 (7.7
=2:5 17.8 18.4 19.9 R21.D P1.9 23.A 2Je& PL.T 18.6 19,6
TABLE §
HAND REACH-RESTRAINED VEHICLE RANGE: {(—0.74 < Q < -0.25) POPULATION MIX: 90/10 MALES- TO-FEMALES
{INCH)
- HORIZONTAL REACH FORWARD OF THE MR REFERENCE PLANE AT STATIONS LOCATED LATER.
~ ALLY FROM THE CENTERLINE OF OPERATOR (C L/O) AND AT ELEVATIONS ABOVE THE REARMOST
W POINT. THE ENVELOPE DESCRISES A 96% LEVEL OF PERFORMANCE OF A DRIVER POPULATION
ELEVATION ..COMPOSED OF 90% MALE ANO 10% FEMALE ORIVERS WEARING A TYPE 28 RESTRAINT,
w STATIONS OUTBOARD OF C L/O {inch) STATIONS INBOARD OF C L/O (inch)
linc 15,0 129 1040 TeS S0 2.5 0.0 8 540 7«5 0.0 1PeS 15:0 173 P£O.0
35.0 El.tllgﬂf 177 185 19«1 19.5 19.6 199 £0s1 BNeZ 199 19.4 835 173 3140 14.7
32.8 ?iil:: ;jgi; 19.7 £0.4 20.9 21.2 21.5 21.6 082.0 20:0 £1.Y 212 20.4 19.4 19,2 (7.0
20.9 'ﬁr‘vi‘?l: £1.3 21.9 22.4 22.7 23.0 23.0 £36 £le6 £I) TLA RPN 1P 202 19.0 1746
287.5 R1.0 28.0 2.8 23.3 236 BI.9 R 4.8 G4+B BRA9 RA.6 Bacl 23.5 22.7 2l.K P06 9.
25,0 22.4 233 23.9 244 24:.7 24.8 24.A £5.1 £5+6 £5.9 £5.7 25.1 Pa.T 240 2Y.1 PR.O PO.a
22.5 23.4 28.2 24.8 25.2 BS.4 £S.4 £5.2 5.7 P6+S RAT P86 PAI 235:7 RSel PRAE PN Pl.a
RO.0 24.1 24:9 25.5 2%.9 206.0 23.7 23.1 C6el P69 27.2 PT.2 27.0 P24&.5 2%:,9 24.9 PI.T P2+
175 24.5 25.2 25.9 26.2 26,3 23.8 4.7 L6+2 269 2Ve& 276 P£T.9 R7.1 26:8 P£5.4 24,1 22.5%
150 287 §5:.8 26.0. Po.&a $6I 7.4 RTA 2T.M 27.5 24.T7 PS.6 PA.2 22.6
1249 L4e6 P£3.2 RJ.9 2.4 R6.2 270 £Te7 27:9 B7:6 264 P33 P9 AP.a
100 B4.2 Q4.8 PL£3.6 P61 2%.R P6+5 RT.4 27.8 P75 P68 PS5«1 PIeI 219
_7+s5 23.5 2a.1 P2%5.0 P5.6 25.2 BS:6 PEM BTed PT.2 PR&.1 2a.4 22.4 Pl.]
5.0 B2.6 23.7 R4.2 4.9 £5:0 26.9 26.7 P35S RJ.a P1.?2 PO.0
_§:3 81.4 ¢2.0 23.2 BI.9 RS0 RGel R6.0 28:35 2P0 197 [IRH
D0 199 20.6 281.9 22.4 £3:.7 8£%:1 2%5:0 P} Fhh 179
2+5 18.2 13.9 20,5 21.% RR+P P39 238 21.9 1R.T 157
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