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2.2

22.1

3.1

3.2

3.3

Related Publications—The following publications are provided for information purposes only and are not a
required part of this document.

SAE PusLICATIONS—AVvailable from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.
SAE J1052 MAY87—Motor Vehicle Driver and Passenger Head Position
SAE J1516 M AR90—Accommodation Tool Reference Point
SAE J941 JUN92—Motor Vehicle Drivers’ Eye Locations

Definitions

Driver Hand Reach Capability—The maximum reach capability of drivers in a simulated driying situation with
the non-reaching hand on the steering wheel and the right foot on the accelerator pedal.

Basic Reach Task—The hand reach to a forward mounted control with the control heldhin a tiree-finger grasp.
See Figure 1

This diagram represents a three-finger grasping reach to a 25 mm (1.0 in.) diameter control knob. Al
measurements for the hand-reach envelope are referenced to the centre of the control knob face.

FIGURE 1—

Hand Reach Envelopes—Geometric description of the hand reach capability for a specified proportion of a
driver population and type of torso restraint system. The contour of the hand reach envelope refers to the
geometric center of the control knob face. If the control knob face is at, or rearward of, the contour, it is
estimated that at least the specified proportion of the indicated driver population can reach and operate the
control. (See Referencel))
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3.4

3.5

3.5.1

3.5.2

3.5.3

Hand Reach Reference Plane (HR Plane)—A vertical reference plane extending laterally across the vehicle
used to properly position the hand reach envelopes with respect to the geometry of the vehicle seating
configuration. The horizontal location of the HR plane rearward of the Accelerator Heel Point is determined by
application of the General Package Factor (G) as shown below:

HR = 786 —(99) G, mm (Eq. 1)

Interior Dimensions—All interior dimensions referred to in this recommended practice, except where noted,
are defined in SAE J1100a—Motor Vehicle Dimensions. All dimensions are defined normal to the three-
dimensional reference system of the vehicle loaded to design load weight and oriented to a ground reference
plane using fiducial marks as described in SAE J182a—Motor Vehicle Fiducial Marks.

The charactdfristics of seat geometry are described in terms of the two- and three-dimensignal H-point devices
with 95 perdentile leg length adjustments as described in SAE J826—Devices for,Use| in Defining and
Measuring Vghicle Seating Accommodation. The interior dimensions are measured ‘with thg front seat in the
rearmost nofmal driving position as specified by the manufacturer. All other adjustable features, such as
steering wheegl, seat height, or tilt adjustment for the seat back or seat cushion,.are also located as specified by
the manufacturer, and if not specified will be positioned at a normal driving pasition.

GENERAL PACKAGE FACTOR (G)—An algebraic equation that expresses)and summarizes the geometry of a
particular viehicle seating configuration in terms of a single index yvalGe. See Figures 2 and 3. The range of
package dimensions for which this recommended practice is applicable is shown below:

TABLE 1—
L40 Back angle-front 9.0deg 33.0deg
H30 Vertical SgRP to heel.pt 130 mm to 520 mm
L23 Horizontal Hpt travel, SQRP 130 mm nominal
W9 Steering wheel-diameter 330 mm to 600 mm
H18 Steeringwheel angle 10.0 deg to 70.0 deg

L11 Horizontaksteering wheel center 660 mm to 152 mm
H17 Vertical steering wheel center 530 mm to 838 mm

CENTERLINE OF OccUPANT (C/LO)—Centerline of occupant is the “Y” coordinate of the H-point and is
representefl by the centerplane of the occupant or H-point machine in each designated segting position.

ACCELERATIOR HEEL\ROINT (AHP)—Accelerator heel point is located at the intersection of the two- or three-
dimensiondl device heel point and the depressed floor covering with the shoe on the undepressed
acceleratol] pedaland the foot angle at a minimum of 87 deg. For vehicles with SgRP to heel (H30) greater
than 457 mm_the accelerator pedal may be depressed as specified by the manufacturer. | If the depressed
pedal is used, the foot must be flat on the accelerator pedal.
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L40
H30
L23
W9

H18
L11
H17

Back angle-front 9.0 deg
Vertical SgRP to heel pt 130 mm
Horizontal Hpt travel, SgRP 130 mm
Steering wheel diameter 330 mm
Steering wheel angle 10.0 deg
Horizontal steering wheel center 660 mm
Vertical steering wheel center 530 nm

33.0 deg

to 520 mm
nominal

to 600 mm
to 70.0 deg
to 152 mm
to 838 mm

AHP L53

FIGURE 2—

The General Package Factor (G) is a synthesized variable that provides a
quantitative index of a vehicle's workspace geometry, The G value for a

vehicle can be calculated by substituting the principal package dimensions
in millimeters into the equation shown below.

G = 0.0018 (H30) — 0.0197 (L40) + 0.0027 (W9) + 0.0106 (H18)
- 0.0011 (L.t1) + 0.0024 (H17) 4 0.0027 (L42) - 3.0853

FIGURE 3—
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4.1

4.2

4.3

43.1

4.3.2

51

5.2

Field of Application

This practice is primarily directed towards the initial design stages of a new vehicle program, where reference

to H-point or Rearmost H-point implies Rearmost Design H-point or Seating Reference Point (SgRP).

Its

application for checking purposes in actual vehicles and prototype seat models will take into account an
allowable tolerance for actual H-point.

The hand reach envelopes are directly applicable to left hand drive motor vehicles designed for seated
operators in full width or single width seats having fore and aft seat adjustment approximately horizontal.
Application to right hand drive vehicles is assumed to be symmetrically opposite.

The hand re

ch envelopes are directly applicable for a three-finger grasping reach to a

orward mounted

control knob
are also app
will account f
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FuLL HAND
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of 25 mm diameter maneuvered horizontally in the fore-aft direction. The hand
icable to other types of reach to forward controls by using an appropriatesadju
pr the mode of operation at the control.

lope in order to describe the center of the finger pad contact surface which will b

lope in order to describe the center of the face of the/control knob which will be W

aracteristics
f the interior dimensions for which this recommended practice is applicable are

bs describe the boundaries of control locations that can be reached by at lea
lions that include mixtures of 50/50; 75/25, and 90/10 male to female driver popu
I each of these categories -are’ described as referenced in a fore and aft dire
inates. The envelopes extend from 400 mm outboard to 600 mm inboard of o
D mm below H-point to«800 mm above H-point. See Figure 4.

reach envelopes
stment factor that

FINGER OPERATED CONTROL—AN adjustment factor of 50 mm is added.to the talhled values of the

b within the reach

GRASPED CONTROLS—AN adjustment factor of 50 mm is'Subtracted from the tabled values of the

ithin the reach of

lescribed in 3.5.

5t 95% of certain
lation ratios. The
ction to specified
berator centerline
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6.1.1.1

6.1.1.2

6.1.1.2.1
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belt only pefmitting a free upper torso and unrestrained reach; and secondly, both lap 3

Procedure for Using the Hand’Reach Envelopes

FIGURE 4—

er population ratios and two types of restraintsystems which account for drivs

y a restrained reach. The selection of an envelope for a vehicle is based on thg
bl Package Factor (G), identification of the male to female driver population a|
the identification of the appropriate\'restraint system. The General Packa

bach Envelop is located in the yvehicle by employing a relationship that utilizes
age Factor (G). The horizontal component of the envelopes is measured as a di
h Reference Plane. The fore and aft location of this plane rearward from the
mined from the valuetof the General Package Factor (G) as shown in 3.4.

bs are logated in the vehicle according to a set of orthogonal reference plan
rence, plane through the H-point of the rearmost normal driving position, the late
ne extending along the C/LO. See Figure 4.

nvelopes are provided in the attached tables for seven different seating configurations, three male

ers wearing a lap
nd shoulder belt
calculated value
bpropriate for the
pe Factor (G) is

ing the dimensions describing the vehicle seating configuration as shown in Figlires 2 and 3.

the value of the
stance forward of
Accelerator Heel

es: A horizontal
ral HR plane, and

c ..
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value of the General Package Factor (G) as described in Figure 3.

Calculate HR from the value of the General Package Factor (G) as shown in 3.4.

(HR) rearward of the Accelerator Heel Point.

of the rearmost normal driving position.

Specify the dimensions describing the geometry of the vehicle seating configuration and calculate the

If (HR-L53) is less than zero, then the hand reach reference plane is located longitudinally at a distance

IF (HR-L53) is greater than zero, the hand reach reference plane is located longitudinally at the H-point
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6.1.2 Identify the appropriate hand reach envelope.

6.1.2.1 Referring to the attached tables, identify the hand reach envelope appropriate for the value of the General
Package Factor (G) calculated for this vehicle, the specified driver population, and the appropriate type of
restraint system.

6.1.2.2 Determine the lateral locations of the controls of interest. These locations will be described as lateral
locations from the (C/LO). Determine the height of the control above the horizontal elevation reference
plane described in 6.1.

6.1.3 Determine if the control is within reach.!

TABLE 1

HAND REACH-RESTRAINED VEHICLE RANGE: (G LESS THAN -1.25) POPULATION MIX: 50/60 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 REARMOST
H POINT. THE ENVELOPE DESCRIBES A 96% LEVEL OF PERFORMANCE OF ACDRIVER POPULATION

ELi\;SvEON COMPOSED OF 50% MALE AND 50% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.

(!'I PT STATIONS OUTBOARD OF C L/O (inch) STATIONS INBOARD OF C L/O (inch)

inch)  15.0 125 10.0 75 50 25 0.0 0«0 2e5 S5e0 7e5 1040 12¢5 1540 Y75 20.0 225

350 12.4 I3I-8 15¢0 159 16¢5 169 1740 1669 170 47«1 1649 1643 |

32+5 14.8 16f1 17¢1 179 18+4 18¢8 1941 18e7  19.0N\19¢1 14.8 18.3

300 16+9 18f1 189 196 20.0 20e¢4 20.7 20+3 2068 20+.4 205 20.0

275 18¢7 19p7 20¢5 2140 21e4 217 2149 2le{ 222 2243 22.0 21.5 /”20-8 199 190 17R 16.a
25¢0 20¢1 2150 21+7 22.2 22.5 22.7 YJ ‘ y 23+4 23.5 2343 22.8 22¢1 21.4 0.5 19.4 17.9
225 212 22k1 22.7 23.1 23.4 23.4 _ 24.3 2444 2443 2349 23.3 226 17 206 19.0
2040 22.0 2248 23¢4 23.8 24.0 23.8 249 2S¢l 25:0 247 2442 2346 FPeT P1¢5 19.9
175 22¢6 23p3 23¢9 243 2444 23.9 23,9 ; ,94-4‘ 252 255 256 254 24.9 243 3.3 22.1 2045
1540 22¢8 23}5 24e1 24.5 2445 23.8 22.3 28404 252 2547 259 PS5eH  25.4 2447 937 2Peli PN.K
1245 22.8 23F4 24¢1 24.6 24.4 2384 21.3 2462 2449 Phe 26e1l 257 25.0 23.8 22.4 20,8
100 22.4 2330 23.8 24¢3 24.2  25.8 2641 25.8 24.9 2B.6 22.0 2n.5
_T+5 21.9 22}4 23.3 23.9 236 254 25¢9 256 2447 2Bes1 21¢4 19.9
50 21.0 216 22.6 23,3 24¢7 254 25.3 24.2 PPe3 20e4 19.0
2¢5 19.9 20p5 21.6 2244 23¢9 2448 24.7 23¢4 213 19.0 174
0+0 18¢6 19}2 227 239 238 22¢4 1Pe9 17.4 »
~2¢5 17.0 17{6 Pled4 22.9 228 2lel 1B.3 l5-4i

1. The blank areas in the hand reach tables are regions where hand reach was not measured or where design limit values could not be estab-
lished. The gray areas are regions where the difference between the hand reach model and the observed design limit values exceeded 25 mm.
The reach values shown in these areas should be used cautiously.
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HAND REACH-RESTRAINED

TABLE 2

VEHICLE RANGE: (G LESS THAN -1.26) POPULATION MIX: 75/256 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 REARMOST
H POINT. THE ENVELOPE DESCRIBES A 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

ELlE\\!;SvEON COMPOSED OF 75% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.

H PT STATIONS OUTBOARD OF CL/O (inchj STATIONS INBOARD OF C L/O (inch)

(inch) 15.0 12.5 10.0 745 5.0 245 0.0 0.0 245 540 7¢5 100 125 150 175 20.0 22.5
350 13+8 152 16+4 17.2 17.8 18.1 1842 18e5 18e7 18e¢7 185 179 170 158 1445 1301

32¢5 1642 17+4 18¢4 19.1 19.6 20.0 20.3 2042 2046 2066 20¢3 19¢B 18+9 179 167 155

300 18+2 19+3 20.2 208 21+2 21+5 2149 21e7 222 222 219 21e4 20¢6 197 1Be7 175

27¢5 19.9 20¢9 21+7 222 22.5 22.8 23.0 2249 23+5 23¢6 233 22.8 22.1 , 21¢3) 2Des 192 178
25:0 213 2.2 22.9 23.3 23+6 23.7 837 $3e9 24.6 24¢7 248.5 24.0 2341227 218 20.7 191
22.5 22.4 23¢2 23.8 24.2 24.4 24.4 SAe} I BAeB 25.4 25.6 25.4 P£5.0 24.5 23.8 2.9 21.8 20.2
200 23.2 23.9 24.5 24.9 25.0 24.7 240 L B%el 25.8 261 2641 25¢8 \253 24.7 238 22.6 21.0
175 23.6 243 24+9 25.3 25.3 248 23+6 ves.g 26¢0 26e84 2645 268 26:0 25¢3 4¢3 23s1 2145
150 23¢8 2445 25.1 25.5 25.4 246 229 25.2 25.9 2645 268 \26e7 26e4 25¢7 46 232 2146
12¢5 237 24.4 25.1 25¢5 25.3 241 217 2449 25.5 2602968 26.9 2646 258 4.6 23e1 21.5
100 23¢4 24.0 24.8 25.3 25.0 eﬁéj 2645 26e8 2646 25¢7 d4e3 22.6 211
TeS 22.7 2Fel4 243 2448 24.4 w.w 26.0 265 P6+3 25.3 437 P18 20.4
5.0 2149 22.5 23.5 24.2 25¢3 2640 259 24.7 32.8 20+7 19.4
2¢5 207 2]e4 22.6 23.3 24.3 25.3 25.2 238 1.6 19.2 1840

_0+0 193 201 23e1 24+4 24¢3 227 20e1 175 1604
=2e5 177 18§45 216 23+2 23e1 213 (83 154 1404
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TABLE 3
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 REARMOST
H POINT. THE ENVELOPE DESCRIBES A 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

ELEVATION COMPOSED OF 90% MALE AND 10% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.

p;iBOP\;’E STATIONS OUTBOARD OF C L/O) (inch) STATIONS INBOARD OF C L/O (inch)

(inch)  15.0 12.5 10.0 1e5 5S¢0 2¢5 0.0 0.0 2.5 5¢0 Teb5 100 1245 15.0 175 200 2245
35.0 14+7 16+1 17.1 18.0 18.5 18+9 19.0 194 196 19¢7 19+4 18.9 180 168 155 1442

325 170 1842 19¢2 19.9 20¢3 20.7 210 21el 21+5 215 2l1e2 207 198 18e8 177 164

300 190 2041 209 215 219 22.2 22.5 205 23¢0 23¢1 22¢% 22.2 215 2046 )19e6 18e4

275 20.7 2147 22¢4 22.8 23.2 23+4 2307 23e7 P43 2444 24e1 23.6 2209221 2]+.2 201 1R.6
25.0 22.0 2249 23.5 24.0 24.2 24.3 24.4 ;ﬁa.d 25¢3 25¢4 25.2 248 24.2, 23.4 2%.6 21e4 199
225 23e¢1 2349 24.5 2449 25.0 249 24.6 %35.3 26.0 2642 26e1 25¢7. 25428 24.5 236 225 20.9
2040 23¢8 24d6 25.2 25¢5 25.6 253 245 ;;:as.? 06el4 2647 26¢7 2604, 260 253 24e4 23.2 216
17.5 24.3 2590 25¢6 2549 259 253 24.0 "25.5 026e5 270 27172740 266 259 249 23.6 22.0
150 24+4 2541 25.8 261 ' 2547 26e4 2649 _27e3 273 26.9 262 2pel 23.7 22.1
12.5 24.3 2540 25.7 261 25¢3 2549 87.2 27.4 27¢1 26¢3 25e0 235 2149
100 23.9 2416 25.4 25.8 26.9 27¢3 27+0 26¢1 256 22.9 214
_7e5 23.3 2410 24.9 25.4 24.8 D6els 2649 26e7 257 2he0 22.1 207
_5.0 224 2311 24.1 24.7 25.6 26+4 26¢2 25:0 2Be0 2049 19.6
_2¢5 21.2 22)0 23.1 23.8 24.5 25.6 255 240 21e7 193 18,2
_0.0 19.8 20}6 23e3 2446 24¢5 22.9 2DeR 175 1645
-2.5 18.2 19}0 218 23.4 233 21e¢4 1Be3 153 144
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TABLE 4
HAND REACH-RESTRAINED VEHICLE RANGE: (—1.24<G <-0.75) POPULATION MIX: 50/50 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 REARMOST
H POINT. THE ENVELOPE DESCRIBES A 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

ELEVATION COMPOSED OF 50% MALE AND 50% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
‘:1809\45 STATIONS OUTBOARD OF C L/O (inch) STATIONS INBOARD OF C L/O (inch)
(inchi 150 12.5 100 75 5.0 2¢5 0.0 Q0 2¢95 5.0 75 100 12.5 15.0 22.5
35.0 125 14+0 15.2 16+1 1647 17+1 17+2 172 1743 17+4 172 16+6 157 14+5
32.5 15.0 16.3 17.3 18.0 18.6 19.0 19.3 190 19¢3 19¢4 19+1 1846 177 to-g
30.0 170 18p2 19e1 19.7 20.2 20+6 20.9 2046 21e1 21s1 2048 20+3 194§
27.5 18.8 19}8 20+6 21.2 215 21.8 22.1 21.9 22.5 22.6 22.3 218 211 1647
25.0 20+2 21f1 218 22.3 22.6 22.8 229 230 23.6 23.8 23¢5 ©23¢1 22.4 \P1eT7 208 19.7 1841
22.5 21.3 22f2 22.8 23.3 23.5 23.5 233 23s8 24.5 24.7 24.5 2441 _23¢6 22.9 2P.0 209 19.3
200 221 22p9 23.5 23.9 24.1 23.9 23.4 2443 25.1 25.3 25¢3 2540 24%5 23.8 2P.9 21.8 20.2
17.5 22.6 23b4 24.0 24.4 24.5 24.1 23.1 2446 2543 25¢7 2548, 9946 25.2 2445 2Be6 22¢3 2047
15:0 22.9 23h5 24.2 24.6 24.6 24.0 2245 2446 25¢3 25¢8 260 02641 25.7 25.0 2Bs9 22.6 2140
125 22¢8 23k4 2442 2446 2446 2346 2145 2443 2540 25.77 26e1 2643 26.0 25.2 2H.0 22.5 21.0
10.0 22.5 23k1 23.9 24.4 24.3 .35.2 25.9 26.3 260 25.1 ©2B«B 22.1 2046
10_2 21«9 225 234 2440 238 \8&-5 £5¢5 2640 258 288 2PRe2 214 20.0
5.0 211 21k6 22.6 23.3 2449 25.6 25.4 24+.3 2Pe4 2044 1940
2.5 20.0 20p5 21.6 22.5 23.9 2449 2444 2345 21e3 19.1 178
0.0 1846 191 2248 241 24.0 22.5 2P0 17.4 163
=25 17.0 176 2ley 230 229 21.2 1K 3 154 lhy‘

-10-
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HAND REACH-RESTRAINED

TABLE 5

VEHICLE RANGE: (—1.24 <G <-0.75)

(INCH)

POPULATION MIX: 75/25 MALES-TO-FEMALES

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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

EL[E\‘éG;'EON COMPOSED OF 75% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.

H PT STATIONS OUTBOARDL OF C L/O (inch) STATIONS INBOARD OF C L/O (inch)

(inch) 150 12+5 100 75 5.0 25 0.0 0«0 25 Se0 7¢5 100 125 150 175 200 22.5
35.0 14.0 15¢5 16¢6 175 18+0 1844 1845 18e7 1849 190 18+7 18e¢2 173 16el 14+3 134

32.5 1664 17.7 18¢6 19¢3 199 202 20.5 205 208 209 2046 200 1942 1532 170 15.8

M 184 195 20e¢4 210 214 21.8 22.1 220 2245 22¢5 22.2 217 209 20.0 9e0 178

{I_-E 20¢1 21fel 218 22.3 22.7 23.0 23.2 232 23¢8 23.9 23.6 23e1 22.4 @Lles P07 19.5 18.1
25.0 215 2de4 23.0 23.5 23.8 23.9 240 gﬁtﬂ 2448 25.0 248 24.3 23¢7L23.0 P2.1 21.0 19.4
2245 2245 23e3 240 24.4 24.6 24.6 2443 A9 25.6 25.8 257 253 248 2441 P32 2241 2045
20.0 23¢3 24¢0 24.6 25.0 25.1 24.9 2443 £543 26.1 264 263 266) V256 249 P4.0 22.8 21.2
_1_7_-2 23¢8 24.5 25.1 255 255 25.0 23.9 2545 2642 267 2608 2646 26+2 25¢5 P4e6 23.3 217
150 23+9 24.6 25.2 257 25¢6 24.8 23.2 25¢4 2641 26+7 27d0) 270 266 25.9 P4e% 234 2149
12.5 238 24.5 252 25.6 25.5 24.4 22.1 25¢0 257 26e4™\27.0 27+1 268 2640 P4+8 233 21.7
10.0 23.5 24.1 249 25.4 2S.1 2849 267 27¢1 268 25.9 P45 22.8 21.3
-5 228 235 24.3 24+.9 24.6 VB5el 26.2 26e8 2645 255 P3eB 22.0 205
50 21.9 22.6 2346 24.2 ‘ 25e4 263 26e1 24¢9 PPe9 208 19.5
_2e5 20.8 2]e4 22.6 23.4 2445 25.5 254 240 Ple7 19.4 18.2
00 19.4 2 ol 232 2446 2445 2249 P02 176 1645
=25 177 185 218 23e4 234 215 JIBed4 155 14.6
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SAE J287 Reaffirmed JUN88

TABLE 6
HAND REACH-RESTRAINED  VEHICLE RANGE: (—1.24< G <—0.75) 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 REARMOST
H POINT. THE ENVELOPE DESCRIBES A 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

ELEVATION COMPOSED OF 90% MALE AND 10% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.

/:-IBOPYI'E STATIONS OUTBOARD OF C L/O (inch) STATIONS INBOARD OF C L/O (inch)

(inch)  15.0 12.5 10.0 75 5.0 2.5 0e0 0.0 2.5 5.0 7¢5 100 125 150 175 20.0 22.5
35¢0 14.9 16+3 174 183 18.8 19.2 19.3 196 199 19.9 19.7 19.1' 15¢2 17¢1 158 144

3245 172 185 194 201 206 210 213 21,3 o1.1 21.8 21.5 20,9 20.1 19,1 13 .0 167

300 19.2 20[3 21¢1 217 22.1 22.5 22.8 2248 23¢3 23.3 23.0 22.5 218 20,9 9.9 18.7

27.5 20.9 21f8 22.6 23.1 23.4 23.7 23.9 23¢9 2446 2446 Phel 2349 23.2 2294 1.5 20.4 1R.9
25.0 222 231 23¢7 24.2 24.4 24.6 2446 2429 255 257 255 25¢0 24047)23e7 2.8 217 2042
22¢5 2362 2460 2447 2540 2542 252 2449 25e5 262 265 263 2604 25¢5 P48 d3.9 22.7 212
2000 2440 24e7 2543 25+7 25.8 25.5 2448 25¢9 2646 2740 27.0 2647 ) 26+3 25.6 47 23.5 21.9
17.5 2444 251 25.7 26e1 26+1 25.5 24.4 26¢0 267 272 2740 2%:2 2648 2641 q5.1 23.9 22.3
150 2446 292 25.9 2643 26.1 25.3 23.6 2549 2646 2742 2757 2746 272 26¢5 5.3 23.9 22.4
125 24¢4 25«1 25.8 26.2 26.0 248 22.4 2545 2661 2648 27.4 27.6 273 26.5 5.2 23.7 22.2
100 24.1 247 25.5 2640 256 2663 PT7e1 275 27¢3 2643 Hq49 23e1 21+7
7+5 23e4 2440 24.9 25.5 250 PSeli 2646 2742 2740 25.9 J4.2 22.3 209
5.0 22.5 23«1 24.2 24.8 P58  2heh 2645 2542 4342 21¢1 19.8
2¢5 21.3 220 23.2 23.9 2447 2549 25¢7 2443 4149 19.5 18.4
00 199 20.6 23e5 2449 24.8 23e¢1 404 177 167

—_ 220 23«7 236 217 BeS 155 14e7
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SAE J287 Reaffirmed JUN88

HAND REACH-RESTRAINED

TABLE 7

VEHICLE RANGE: (—0.74 <G < —0.25)

(INCH)

POPULATION MIX: 50/50 MALES-TO-FEMALES

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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

ELEVATION COMPOSED OF 50% MALE AND 50% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.

AI-IBOPYI'E STATIONS OUTBOARD OF C L/O (inch) STATIONS INBOARD OF C L/O (inch)

(inch) 15.0 12.5 10.0 75 50 25 U0 00 25 5.0 TeS5 1060 125 1540 175 2NaN 2.5
350 127 14¢2 15¢4 1643 16¢9 173 1744 175 17¢€ 177 1745 1649 170 1448 13e/ 12,0

32.5 15.1 164 17¢4 18+.2 18.8 192 19.4 193 19,7 19,7 1944 12,9 18,0 17.0 SeB 1445

300 1742 1§43 19:2 199 20+4 20+7 210 209 2164 21ed4 21¢l 20:6 19:% 149 TeR 1646

ﬂ’. 18¢9 2Q+0 20¢7 213 217 22.0 22.2 222 2248 229 226 22.1 214 206 Fel 1545 1740
gé._o 203 243 22.0 22.5 22.8 23.0 23.0 232 23¢9 240 2348 234 2249%) 22.0 1.1 2040 18e4
22e5 21e4 293 2249 23¢4 23.6 23¢6 2345 2400 24sT P8¢9 PlUeB  2helpy 2He9  L3eP 2e3 212 1946
20.0 22.2 230 2346 24.1 24.2 2441 2346 245 2542 2546 25.5 25¢83) 24.8 2441 je2 220 2044
”_-5 22¢7 2J3e4 2401 24¢5 2446 2442 23.3 247 2545 259 26400 259 25.5 244K Je8 226 2140
1540 23¢0 2346 243 24.7 2447 260 26637 P2€.3 25.9 25.2 el PP 2la2
lﬁ 22¢9 23S 2442 247 2447 2548, 263 2hHeS 26.2 2544 de2 22¢7 21l
10.0 22+6 23+1 239 24.5 24.4 2543 26e1 2645 26¢2 25.3 39 22.2 20.7
15 22+0 23+5 23+4 24.0 23.9 U6 256 2642 2640 25.0 434 215 20,1
5S¢0 21e1 21¢6 2246 234 2540 2548 2546 2444 g2.5 20¢5 19.1

- 25 2040 2.5 21+6 22.5 24.0 25¢1 250 23¢6 Jled 19¢1 17.9
0e0 18¢6 191 204 21.4 229 2442 24.1 22¢6 q0.0 1744

=2eS 170 17«5 19.0 20.1 21e5 23«1 23.1 21.3 Re3 1544
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SAE J287 Reaffirmed JUN88

TABLE 8
HAND REACH-RESTRAINED VEHICLE RANGE: (-0.74 < G < —0.25) POPULATION MIX: 75/25 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 REARMOST
H POINT. THE ENVELOPE DESCRIBES A 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

ELEVATION COMPOSED OF 75% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.

AHBOPYI'E STATIONS OUTBOARD OF C L/O {inch STATIONS INBOARD OF C L/O {inch)

(inchy 1540 12.5 1040  7¢5 5.0 2+5 0.0 0e0 2¢5 540  7¢5 10+0 1245 15:0 17+5 20.0 22.5
35:0 14¢3 15:7 1648 17+7 1843 1847 18.8 190 19+2 193 190 18¢4 1746 16+4 15.0 1347

3245 1646 17.9 18¢8 19+6 20s1 20+5 207 2007 21¢1 21.2 20.9 20+3 19.5 1845 1743 16.1

300 1846 19}7 20+6 21.2 21.6 22.0 22.3 22.2 22.7 22.8 22.5 22.0 21.2 20.3(M1p.3 18.1

27¢5 20+2 2113 22.0 22.5 22.9 23.2 23.4 23+4 24.1 24.2 23.9 23.4 22.7 20597 2}.0 19.8 18.3
25:0 2146 22}5 2342 23.7 23.9 24.1 24.2 2444 2541 25.2 25.0 2446 24,00\23.3 2P.4 21.2 19.7
22.5 22.6 2315 241 24.5 24.7 24.7 24.5 25¢1 25.8 26.1 25.9 25.6 ,25.1 2444 2Be5 22.3 20.7
2040 23.4 24{2 24.8 25.2 25.3 25.1 24.5 2545 2643 26+6 26.6 26.4)425.9 25.2 2h.3 23.1 21.5
175 23.9 2446 25.2 25.6 25.6 25.2 2442 2547 26+4 26.9 27.0 (2609 26.5 25.8 2h.8 23.5 21.9
15:0 24.0 2417 25.4 25.8 257 26.9 27.20J27.3 2649 26.2 2b.1 23.7 22.1
12.5 23.9 2446 25.3 25.7 25.6 26:627%2 27.4 2741 26¢3 25.0 23.5 21.9
100 23.6 2442 25.0 25.5 25.3 2640 26.9 27.3 27.0 2641 24.6 22.9 21.5
_7e5 22.9 23{5 24.4 25.0 2447 2542 26+4 27.0 2648 25.7 240 22.1 20.7
5.0 22.0 22{6 23.6 24.3 25.6 265 2643 25¢1 21 210 1947
_2.5 20.9 2145 22.6 23.4 24.6 25.7 25.6 24.2 2|.9 19.5 18.3
_0.0 19.4 20{1 21.4 22.3 23.4 24.8 24.7 2341 20e4 1747

2.5 17.8 1844 19.9 21.0 219 2346 23¢6 21.7 15.6 15.6
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SAE J287 Reaffirmed JUN88

HAND REACH-RESTRAINED

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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

TABLE 9

VEHICLE RANGE: (-0.74 <G < —0.25)

(INCH)

POPULATION MIX: 90/10 MALES-TO-FEMALES

ELEVATION COMPOSED OF 90% MALE AND 10% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
‘:IBOPYI'F STATIONS OUTBOARD OF C L/O (inch) STATIONS INBOARD OF C L/O (inch)
(inch) 1060 745 5¢0 245 0.0 0s0  2e5 540 75 100 12¢5 15¢0 1745 2040
17¢7 18+5 19¢1 19+5 19.6 199 20¢1 2062 19¢9 194 18¢5S 173 16¢0 1447
19¢7 204 209 212 2145 21a6 22,0 22.0 21.7 21.2 o0.4 19 .4 B8e¢2 170
 21.3 21.9 22.4 22.7 23.0 23+0 23+6 2346 233 22.8 22.0 21+2()P0.2 19.0 17.6
2248 233 23.6 23.9 24.1 2442 2448 2449 24¢6 2461 2357207 PleB 20+6 19.1
23+9 24.4 24.7 24.8 24.8 25¢1 25¢8 25:9 25¢7 25.3 24e7) 24.0 P3e] 22.0 2044
24.8 25.2 25.4 25.4 25.2 257 2645 2647 2646 2643] 25:7 251 P42 23.0 2l.4
2040 24¢1 2449 25.5 25.9 2640 25.7 25.1 261 2609 2742 27.2 279d0) 26+5 25.9 P4.9 23.7 22.1
17¢5 245 29¢2 25.9 2642 2643 25.8 2447 2642 2649 27e4 27.60 29e5 27¢1 2644 PSe4 2441 2245
150 24¢7 29¢4 2640 26.4 ’3603 i 27¢4 2TeB” 27e8 27¢5 26¢7 PS5e6 2442 2246
125 2446 2H¢2 25.9 26+4 2642 2720, 277 2749 276 268 P55 23.9 22.4
1040 24.2 24.8 25.6 26+1 25.8 2645 27¢4 2748 275 2646 PSel 23¢3 21.9
7¢5 23¢5 2441 25.0 25.6 25.2 25.6 2648 274 27.2 2641 Ples 22.4 P11
5.0 226 2d.2 24.2 24.9 2640 2649 26¢7 25+.5 P34 21.2 20.0
2¢5 21.4 290 23.2 23.9 25.0 26+1 2640 24.5 P2l 1947 1846
0.0 19.9 2d.6 21.9 22.% 237 25¢1 25.0 2343 P06 1749
=25 18+2 18.9 20.5 21.5 22.2 2349 23e8 21.9 |B.7 1547
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SAE J287 Reaffirmed JUN88

HAND REACH-RESTRAINED

TABLE 10
VEHICLE RANGE: (-0.24 <G < +0.24) POPULATION MIX: 50/50 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 REARMOST
H POINT. THE ENVELOPE DESCRIBES A 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

ELf\VATION COMPOSED OF 50% MALE AND 50% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.

HBOPYTE STATIONS OUTBOARD OF C L/O (inch) STATIONS INBOARD OF C L/O (inch)

(inch) 150 125 100 75 S.0 245 0.0 0.0 245 5.0 7¢5 100 12¢5 150 175 200 22.5
350 129 14¢4 156 165 171l 17¢5 177 17¢7 18¢0 18¢0 178 172 16¢3 151 137 12.3

32¢5 15.2 16—6—1F it 3196 +9T6—2070—20v0— 19+ 19+ 13— Fv—h6.1 14.8

300 173 185 19¢4 20.0 20¢5 20e9 21.2 21el 217 217 214 209 20¢1 194271482 17.0

27+5 190 201 20.9 21e¢4 218 2241 2244 22¢4 23e1 232 2269 224 217 (2009 Y00 18.8 173
25:0 20+4 214 22.1 22.6 22.9 2341 23.2 23e4 24¢1 243 2441 236 2300223 led 203 18e7

22+5 21+5 2%¢4 23.0 23+5 23.7 238 2346 2442 24.9 25.2 25¢1 24.7/| 24,2 23.5 d2.6 214 19.5
2040 22¢3 231 23e7 2442 2443 2442 23e7 247 25.4 25.8 258 2595 25¢1 24¢4 3.5 2243 2047
175 22¢8 23e5 24+2 2446 2447 244 2345 24¢9 2546 261 2642 X 261 2507 25.0 J4.0 022.8 21.2
12;2 23+0 237 24e4 24.8 24.9 26e1 £6e5 265 262 25.4 J4.3 2249 2144
12¢5 23+0 23«6 2443 24.8 24.8 2549 265 2647 2644 25.6 Y43 22.8 21.3
100 2247 232 24.0 24.6 2445 25e4 2642 26¢7 2604 255 40 22¢4 2049
7+5 22e1 22/66 234 24.1 2440 4.6 25.8 2644 26+2 2542 3¢5 2146 20.2
5¢0 21+2 21J7 22.7 234 25e1 2569 258 246 2.6 2045 19.2
2¢5 20+1 205 21+6 2245 24¢1 2502 25¢1 238 qleS5 19¢1 179
O-. 187 19lel 20¢4 2144 23¢0 24¢3 243 22¢7 0ol 174

=2¢S5 17«1 175 18+9 20.1 2l1ef 232 232 2le4 B4 1545
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SAE J287 Reaffirmed JUN88

HAND REACH-RESTRAINED

TABLE 11
VEHICLE RANGE: (—0.24<G<+0.24) POPULATION MIX: 75/25 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 REARMOST
H POINT. THE ENVELOPE DESCRIBES A 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

ELEVATION COMPOSED OF 75% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.

mBoP\gE STATIONS OUTBOARD OF C L/O (inchy STATIONS INBOARD OF C L/O (inch)

linch) 5.0 12.5 10.0 7.5 5.0 2.5 0.0 0¢0  2¢5 540 75 10+0 12¢5 150 175 200 225
3540 145 159 17¢1 179 18+6 18.9 191 19¢2 19¢5 19¢5 19¢3 18e¢7 178 16¢7 153 1440

32_-5 168 184T T9.0 TI<8 <2U+3 207 2l.0 21¢0 21e¢4 21e4 212 206 1948 188 16 164

30+0 1847 1999 207 21+4 21.8 22.2 22.5 22¢5 230 23e1 22.8 22.2 21.5 2046\“19.6 14.4

27.5 20.4 21{4 22.2 22.7 23.1 23.4 23.6 237 24¢3 24.4 24.2 23.7 23.0 (382 2.3 20.1 18.6
25.0 21+7 2247 23¢4 238 24.1 243 24.4 2446 253 255 253 24.9 24538 “23.6 22«7 21.5 20.0
225 22.8 2316 243 24+7 24.9 24.9 24.8 253 2640 26¢3 2602 25:97125.3 2447 2BeB8 22.6 2140
20+0 235 2413 249 253 25.5 25.3 24.8 257 2645 2648 2648 2646~ 262 25.5 206 23.3 21.7
175 24.0 2417 25¢3 25.7 25.8 25.4 24.4 25:9 2646 27¢1 2732742 268 26+1 2pel 23.8 22.2
1560 24.2 2418 25.5 25.9 25.9 270 2764 275 272 26¢4 2pe3 23¢9 22.3

12.5 24.1 24}7 25.4 25.9 25.8 2647) \27e4 2746 2743 2645 2pe2 2346 2241
100 23+7 24}3 25.0 25.6 25.4 26e2 27¢1 27¢5 27¢3 263 2feB 23.1 2146

_T+5 23.0 23p6 24.5 251 24.9 25¢3 2605 272 27.0 259 2§22 22.3 20.9
5.0 22.1 22}7 237 24.4 258 2647 2645 253 2Be2 21.1 19.8

_2e5 209 21p5 2246 235 2448 259 25.8 24.4 2P0 19.6 18.5

_0.0 19.5 20f0 21.4 22.3 23¢6 250 24+9 23¢2 205 17.8

-2.5 17.8 184 19.9 21.0

22¢1 238 23+8 2149 1Be7 15.8
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SAE J287 Reaffirmed JUN88

TABLE 12

HAND REACH-RESTRAINED VEHICLE RANGE: (—0.24 < G <+0.24)

(INCH)

POPULATION MIX: 90/10 MALES-TO-FEMALES

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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

ELEVATION COMPOSED OF 90% MALE AND 10% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.

ﬁiBo;{rE STATIONS OUTBOARD OF C L/O (inch) STATIONS INBOARD OF C L/O (inch)

(inch)  15.0 12.5 10.0 7.5 5.0 2.5 0.0 0.0 245 5.0  7e5 10s0 12¢5 150 17+5 20.0 225
35.0 154 16s8 18.0 18.8 19+4 19.8 19.9 20e1 204 20¢4 2042 1946 18¢7 17¢6 1643 1449

32.5 177 lé:g 199 20.6 21e1 21.5 21.8 21¢8 22.3 22¢3 2240 2le4 2046 19.7 185 173

30.0 19+6 20p7 21.6 22.2 22.6 23.0 23.3 23+3 23+8 23.9 23+6 23.0 22.3 21.5(20+5 19.3

27.5 21.2 22}2 23.0 23.5 23.9 24.1 2444 2404 25.1 25¢2 24.9 24.4 23.8 2340~ 22.1 20.9 19.4
25.0 22.5 23}4 24.1 2446 24.9 25.0 251 25.3 2640 2642 2640 2506 2500 N\24+3 2Be4s 22.3 20.7
22,5 23.5 24f4 25.0 25.4 25.6 25.6 25.4 2640 26+7 27+0 2649 2645 ,26+0° 25.4 24he5 23.3 21.7
2040 24+2 25}0 25.6 2640 26.2 26.0 25.4 26+3 27+1 27+4 275 27.03 268 26¢1 2be2 24.0 22.4
17.5 247 254 2640 26.4 2644 26.0 25.0 2644 272 2746 27+9 (298 27+4 26+7 2pe7 24.3 22.8
15.0 24.8 255 26.1 26.6 2648 27.6 280, )28+1 2748 27.0 2pe8 24s4 2248
125 24.7 2503 26.0 26+5 2644 2742/ 279 2842 27.9 27.0 2peT Phel 226
10.0 24.3 24f9 25.7 26.2 2640 2606 2746 2B.0 27.8 2648 2Ppe3 23.5 2241
_7.5 23.6 242 25.1 25.7 25.4 B5e8 2740 27¢7 27+5 2644 246 2246 2143
_5.0 22.6 23k2 2443 2540 2642 27e¢l 2740 257 2Be6 2le4 202
_2.5 21.4 22k0 23.2 24.0 2542 2643 2642 24.% 2Pe3 19.9 1848
_0.0 20.0 20k6 219 22.9 2349 25.4 25.3 236 2.8 1341

-2.5 18+2 1849 20.4 2145 2244 2442 2441 2201 1Pe0 15.9
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SAE J287 Reaffirmed JUN88

TABLE 13
HAND REACH-RESTRAINED VEHICLE RANGE: {+0.26<G<+0.74) POPULATION MIX: 50/50 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 REARMOST
H POINT. THE ENVELOPE DESCRIBES A 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

ELEVATION COMPOSED OF 50% MALE AND 50% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.

)ol"is(:)l’\!l’E STATIONS OUTBOARD OF C L/O (inch)} STATIONS INBOARD OF C L/O (inch)

(inch) 15.0 12.5 10.0 Te5 S0 245 0.0 0.0 2.5 S0 Te5 100 12¢5 150 1745 20.0 2245
35:0 131l 14¢5 157 16¢7 173 177 1749 1860 183 1Ke3 18s1 175 166 154 14.0 1246

325 154 1 v 17.8 18.6 19.1 10..5 10.8 100 id 203 £0-+3 0000 1005, 12 .6 1746 6ely 15.2

300 174 186 19.5 2062 20+7 210 2143 21e4 2240 22.0 217 212 204 19%6 8e5 17.3

275 191 20e¢2 210 216 220 223 22.5 22¢7 233 23¢4 23+2 2247 22.0~2152 03 191 17.6
25+0 20+5 2}e5 222 22.7 2340 23.2 23.3 23e7 2404 2406 244 23¢9 234 ) 2246 PleT 206 19.0
225 2146 2245 23¢1 2346 23.9 23.9 23.8 24¢4 25¢1 254 25¢3 2540/ 24¢5 238 P2.9 21.7 201

20+0 22¢4 2Be2 23+8 24¢3 24.5 24.4 23.9 2448 25.6 2640 260 25.8) 25¢3 24e7 P37 2245 2049
175 22+9 236 2443 2447 24+8 245 2347 2560 258 2642 265 264 26¢0 253 P4.3 23.0 214
15:0 23«1 2B8 24.4 24.9 25.0 26e3 267 26¢B 264 257 PlUe5 231 2165
125 23¢1 287 24¢4 24.9 2449 2620\ 267 2609 2646 25.8 24e5 2249 2164
100 227 23+3 24.0 24+6 2446 R5¢5 2604 268 2606 257 P4e2 2245 2140
15 22.1 22.6 23.5 24.2 241 247 2549 2666 26¢4 25¢3 P36 217 20.3
Se0 213 2]e7 2247 2345 252 261 2640 24¢7 P2¢7 206 19.3
2¢5 20¢1 20«5 2146 22¢6 24¢2 25¢4 2543 23¢9 P1e¢S 19.2 18.0
0¢0 1847 191 20e¢4 21.4 2340 24¢5 24.4 22.8 201 1745

=2¢5 17¢1 17«5 189 20.1 21«6 23¢4 23.4 21.5 Be4 1545
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TABLE 14
HAND REACH-RESTRAINED VEHICLE RANGE: (+0.25< G <+0.74) POPULATION MIX: 75/26 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 REARMOST
H POINT. THE ENVELOPE DESCRIBES A 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

ELEVATION COMPOSED OF 75% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.

/:fop\gE STATIONS OUTBOARD OF C L/O (inch) STATIONS INBOARD OF C L/O (inch)

linch) 15,0 12.5 1040 7¢5 5.0 2.5 0.0 0:0 2¢5 5¢0 7¢5 100 12+5 15:0 17+5 20.0 22.5
3540 147 1641 1743 18.2 18.8 19.2 19.3 195 1948 198 19¢6 19.0 1841 1649 15¢6 1443

32.5 17.0 1843 1943 20.0 20.5 29,9 oy.q v i PPt BB 2O Te9 1647

300 18:9 2Qel 20.9 21.6 22.0 22.4 22.7 22.7 23.3 2344 23¢1 22.5 21.8 20%9.)]9.9 18.7

27.5 205 2.6 22¢4 22.9 23.3 23.6 23.8 23.9 2446 24+7 24.4 23.9 23.3()82.5 1.6 20.4 18.9
25.0 2149 22.8 23.5 24.0 24+3 24.5 246 2448 25.6 25.8 25.6 25.2 2406.) 23.9 £3.0 21.8 20.2
22¢5 2249 23.8 24.4 24.8 25.1 25.1 25.0 25.5 2643 26+5 2605 26+1| 2506 24.9 PA.l 22.9 21.3
200 2346 24.4 25.0 25.5 25.6 25.5 25.0 25.9 2647 27.0 27¢1 2649) 26+5 25.8 $£4.8 23.6 22.0
175 2441 24.8 25.4 25.9 2640 25.6 2447 26e0 2648 273 27+.5% 274 27¢1 2643 P53 2440 224
15.0 24¢3 24.9 25.6 26.0 26e1 272 B7.T 278 27¢4 2647 5.5 24s1 2245
1245 242 24.8 25.5 26.0 25.9 2609\ 2746 2749 2706 26¢7 PSe4 23.8 2243
10.0 23.8 24.3 25.1 25.7 25.6 2643 27¢3 27.8 27.5 26¢6 $Se0 23.3 21.8
_7.5 23¢1 2347 24.5 25.2 25.0 25.5 26e7 274 27¢2 2641 Pacs 22.4 21.0
5.0 22.2 247 23.7 2445 2640 26¢9 26+8 25.5 $3e4 21.2 2040

_2e5 21.0 24.5 22.6 23.5 2449 2641 2640 2446 2.2 19.8 1846
0.0 19.5 20+0 21.3 2244 23.7 25.2 25.1 23+.4 £0.7 18.0

=245 17+8 14+3 19.8 21.0 22¢3 24.0 2440 22¢1 }8+9 15.9
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HAND REACH-RESTRAINED

TABLE 15

VEHICLE RANGE: (+0.25 < G<+0.74)

(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 REARMOST
H POINT. THE ENVELOPE DESCRIBES A 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

POPULATION MIX: 90/10 MALES-TO-FEMALES

ELEVATION COMPOSED OF 90% MALE AND 10% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.

A}*BO;_E STATIONS OUTBOARD OF C L/O (inch) STATIONS INBOARD OF C L/O (inch)

(inch) 15.0 12.5 10.0 7+5 5.0 2.5 0.0 0¢0 2¢5 540 7¢5 10+0 12¢5 150 175 200 2245
35.0 182 19¢1 1947 20.1 20.2 204 2047 20¢7 20e4 19¢8 190 179 16+6 1542

32.5 20t 209 2T+4d  2I:8 220 22T P2+5 22+6. 22e3 2le7 209 199 18¢8 17.5

30.0 21.8 22.4 22.9 23.2 23.5 23+5 24.1 2441 23.8 23+3 22.6 2167140.7 1946

27.5 23+2 23.7 24.1 24.4 2446 247 253 25.4 25.2 2407 24.1 (2343 42.4 21.2 1947

250 22.7 236 24¢3 24¢8 25.1 25.2 25.3 2546 263 26+5 2643 25.9 2503~ 2446 3.7 22.6 21.0

225 23¢7 24[5 25.2 25.6 25.8 25.8 25.7 26+2 2609 27+2 27e1 26+87\2643 25.6 4.7 23.6 22.0

20.0 2444 2502 25.8 262 2643 2642 25.7 265 273 2747 27+7 27067 271 26e4 95.5 24.2 22.6
175 248 2565 26¢1 2646 2606 2643 2563 26+6 274 27.9 284102861 27¢7 270 95.9 24.6 23.0
1540 25.0 2566 263 2647 27¢8 28+2 28¢4 28.0 27¢3 96+1 24.6 23.1
12+5 24¢8 2564 26+1 26+6 274\,28+1 2B+4 28.2 27.3 45.9 24.3 22.8
10.0 24¢4 2560 25.8 26.3 26+8 27.8 28.3 28.1 27¢1 95.5 23.7 22.3
TS 23¢7 243 25.2 25.8 25.6 25.9  27.2 27.9 27.8 2646 H4.8 22.8 21.5
5.0 2247 23p3 24.3 25.0 264 274 27.2 25.9 43.8 21.6 20.4
_2e5 21.5 2201 23.2 24.1 254 266 265 25+0 42¢6 20+1 19.0
0:0 20.0 2086 21.9 22.9 24¢1 2506 25.5 23.8 gd1.0 18.3

225 18+3 18p8 203 21.5 2246 24¢4 24¢4 22.4 19.2 16.1

-21-



https://saenorm.com/api/?name=b3f68f950c7dc211e512bafb0df25bad

SAE J287 Reaffirmed JUN88

TABLE 16
HAND REACH-RESTRAINED VEHICLE RANGE: (+0.76 <G <+1.24) POPULATION MIX: 50/50 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 REARMOST
H POINT. THE ENVELOPE DESCRIBES A 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

ELEVATION COMPOSED OF 50% MALE AND 50% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.

‘:-lBonl‘E STATIONS OUTBOARD OF C L/O (inch) STATIONS INBOARD OF C L/O (inch)

linch) 15,0 12.5 10.0 7.5 5.0 2.5 0.0 0+0 2¢5 5.0 7¢5 100 125 15.0 17+5 20.0 22.5
35.0 13+2 14.7 159 1649 17.5 179 18.1 18¢3 18:6 1846 184 1748 16+9 15.7 1l4+4 1340

32e5 155 16vI—Hivo—ifvi—tIvI—iIvi—E6~S 30-+t—30+6—230-+6—00+-3——F+8—t4~9—G~0—1 6.8 1545

30.0 17.5 1E-7 19.7 20+3 20.8 21.2 21.5 21.7 2242 22.3 22.0 21.5 20.8 19+9())8.9 17.6

21e5 19+2 203 21e1 217 22.1 22.4 22.7 22.9 2346 23.7 235 23.0 22.321h5 P06 19.4 17.9
25.0 20+6 1.6 22.3 2248 23.2 23.4 23.5 23.9 2446 2448 2446 24.2 2847) 22.9 P2.0 209 19.3

225 217 d2e¢6 2343 23«7 2440 24.1 2440 25¢6 25+6 2531 248 241 P3+2 22.0 2004

20.0 225 3.3 23.9 24.4 24.6 D4sS oasl 26¢2 2642 2641) 25¢6 24+9 Pa.0 22.7 211

175 2340 g3¢7 243 24.8 2449 Sdb?b 23;%‘ 26e4 26eT¢ 26¢6 263 2545 P45 232 2146

150 23.2 43.8 24.5 25.0 25.1 264 26¢9 270 26¢7 259 P4eT7 233 2147

125 231 43+7 2444 25.0 25.0 260 268 2T7e¢1 269 26¢0 P4¢7 23e¢1 2146
12:2 228 433 24¢1 2407 256  3¢§$; 27:0 268 259 P43 22.6 211
7¢5 22e¢2 g2.7 235 24.2 2447 26-0\ 26¢7 2646 25¢5 P37 217 20.4
_2;2 213 dle7 2247 23.5 25e¢3 262 26¢1 24.9 P28 2046 19.4
2¢5 20+2 d0e6 217 2246 243 255 25¢5 24.0 [21.6 19.2 181
0.0 18.8 9el 20e4 2145 23el 2446 2446 229 202 175 1645
=25 1761 Ted 188 2001 21e¢7 23¢5 23¢5 216 |18¢5 155 1446
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ELEVATION

HAND REACH-RESTRAINED

TABLE 17
VEHICLE RANGE: (+0.75< G< +1.24)
(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 REARMOST
H POINT. THE ENVELOPE DESCRIBES A 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

POPULATION MIX: 75/25 MALES-TO-FEMALES

COMPOSED OT 75% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.

A;'lBOPYI'E STATIONS OUTBOARD OF C L/O (inch) STATIONS INBOARD OF C L/O (inch)

(inch) 15.0 1245 10.0  7+5 5.0 2.5 0.0 0e0 245 5.0  7¢5 1040 125 1540 1745 200 22.5
35¢0 14.9 16+4 17+5 18+4 19+1 19.5 19.6 1947 2040 20+1 198 19:2 18¢4 172 15.:9 1445

32¢5 17e1  1GeditOeB—BOe-G——Ov-EB-eB— e S-v5—p e LEvO—E v t—RvE—9vé—i 4.2  17.0

30.0 19¢1 2(Qe2 21s1 21+8 22.2 22.6 229 23.0 23.6 23.6 23.3 22.8 22.1 212{J)20.2 19.0

27.5 20+7 2]+7 22.5 23.1 23.5 23.8 24.0 24.2 2448 25.0 24.7 24+2 23.6()5248 21.9 20.7 19.2
2540 22.0 230 2347 24.2 24.5 2447 2408 25.1 25.8 26.0 25.8 25.4 24,90 24.2 2$3.3 22.1 20.5
2245 23.0 23.9 24.6 25.0 25.3 25.3 25.2 25¢7 2645 2648 2647 264/ 2509 25.2 $£4.3 23¢1 21.5
20.0 23.8 24.5 25.2 25.6 25.6 28+7 252 " 27:2) 2647 26.0 $5.1 23.8 22.2
175 24.2 24.9 25.6 26+0 261 xgs«s: 27¢7 27¢3 2646 £5.6 24.2 2246
1500 24.4 29.0 25.7 26.2 26.2 27¢84 £7¢9° 2840 2747 2649 $5.7 24.3 22.7
125 24.3 24.9 25.6 26.1 26.1 27.8 28+1 27.8 27.0 $5.6 24.0 22.5
10.0 23.9 24.4  B7+5 BB.0 27.8 26.8 £5.2 23.4 22.0
_7+5 23.2 23.7 2649 27.6 27.5 2644 P4e5 22.6 21.2
_5:0 22.3 2448 23.7 24.5 261 27¢1 2740 25.7 $3.6 21.4 20.1
_2s5 21+1 215 22.6 23.6 25.1 2644 2643 24.8 223 19.9 18.8
0.0 19.6 2.0 21.3 22.4 23.9 25.4 253 2346 20e8 18.1 171
s2:5 17.9 14.3 19.8 21.0 22.4 24.2 24.2 22.3 [9.1 1640 15.2
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TABLE 18
HAND REACH-RESTRAINED VEHICLE RANGE: (+0.75< G <+1.24)

(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 REARMOST

H POINT. THE ENVELOPE DESCRIBES A 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

POPULATION MIX: 90/10 MALES-TO-FEMALES

ELEVATION COMPOSED OF 90% MALE AND 10% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.

I:iBoPYrE STATIONS OUTBOARD OF C L/O {inch) STATIONS INBOARD OF C L/O (inch)

linch)  15.0 12.5 1040  7¢5 5.0 2.5 0.0 0s0 25 5.0 7.5 1040 12.5 15.0 175 20.0 22.5
35.0 1549 17.4 18.5 19.4 20+0 204 205 . 2046 2049 2140 20e7 20.1 19.2 181 16+8 15.5

32.5 18.1 19pr—eOT—atTr—atTr—2evo—ovy BB EEvE R BTt ER T PRTE— A —2ATE—19.1  17.5

30.0 200 21}1 22.0 22.6 23.1 23.4 23.8 23¢7 24.3 24+4 24.1 23.6 22.9 22:0081.0 19.%

27.5 21.5 226 23.4 23.9 243 24:6 24.8 2449 25.6 25.7 25.5 25.0 24.3()2846 42.7 21.5 2040
25.0 22.8 23}8 24.5 25.0 25.3 25.5 2546 2548 2645 267 2646 2642 2506 2449 3440 22.8 2147
22.5 23.8 24}7 25.3 25.8 2640 26e1 2549 27.2 27.5 27.4 27.1| 2626 25.9 25.0 23.8 22.2
20.0 24.5 2503 25.9 26.4 265 26+4 £5s9 Q‘hﬁ 279 28.0 278) 27.4 26+7 95.8 24.5 22.9
17:5 24.9 2507 26+3 26.7 26.8 26.5 8546 a v6 28.1 28.4% 2803 28.0 27.2 26.2 24.8 23.2
1540 25.1 25F7 2644 2648 2649 2840 £8.5 26.6 2843 27.5 26.3 24.9 23.3
12.5 24.9 2505 2642 267 267 2706\ 28+4 2847 88.4 27.5 2642 24.6 23.1
10.0 245 25h1 25.9 26.4 27.0 2840 2845 26.3 27.3 $5.7 24.0 22.5
_7:5 23.8 24k3 25.2 25.9 8641 27.4 2842 2840 2649 $5.0 23.0 21.7
5.0 2.8 23k4 24.4 25.1 2646 27.6 27.5 26.2 $4.0 21.8 2046
2.5 21.6 22p1 23.2 24-1 25.6 268 26.7 25.2 $2.8 20.3 19.2
0.0 20.1 20b6 21.9 22.9 2443 25.9 25.8 24¢1 1.2 18.5 17.5
-2.5 18.3 1868 20.3 21.5 2248 2447 2446 2246 {9.4 1644 15.5
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HAND REACH-RESTRAINED

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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

TABLE 19

VEHICLE RANGE: (G GREATER THAN 1.25) POPULATION MIX: 50/50 MALES-TO-FEMALES

(INCH)

ELEVATION COMPOSED OF 50% MALE AND 50% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.

l:-IBoPYI'E STATIONS OUTBOARD OF C L/O (inch) STATIONS INBOARD OF C/LO (inch)

(inch) 150 125 1060 7¢5 5.0 245 040 0e0 2¢5 5.0 75 10e0 12¢5 150 175 200 2245
350 13¢4 1449 16¢l 1740 17¢7 181 1843 18¢6 18¢9 1940 18e¢7 18e1 17¢2 16e1 14¢7 1343

32e5 15¢7 1720 18,1 1849 19,5 19,9 20,1 20.4 20,9 20,9 20,6 20,1 19,3 18,3 171 1569

30e0 1746 18h9 19.8 20¢5 21.0 214 2147 2149 22.5 2246 2243 21+8 211 20,2 19+2 18.0

275 19+3 20k4 213 21.8 22.3 22.6 22.8 23e1 23¢9 24.0 238 23.3 226 219 0.9 19.8 18.2
25.0 20¢7 21p7 22.4 23.0 23.3 23.5 23.6 2401 2449 25.1 24.9 24.5 248007)23+.2 2.4 212 19.6
22.5 218 22k7 23.4 23.8 2441 2442 2401 2448 25.5 25.9 2548 2545/ 25.0 24+.4 P3.4 22.2 20.6

2040 22.6 23b4 24.0 2445 2L.7 246 BheB 5.2 259 26.4 26.5 2693 ) 25.9 25.2 F4.2 23.0 214
17¢5 23e1 23k8 24.4 24.9 25.1 248 B4e0 253 2640 26¢6 264942609 26.5 25.8 4.7 23.4 21.8
1540 23+3 23k9 24.6 25.1 25.2 o 26+5 271 27.2 26+9 261 F4e9 23.4 21.9
125 23.2 23k8 24.5 25.0 25.1 26424 27+0 273 27«1 26+2 48 23.2 2147
10.0 22.9 23k4 24.2 24.8 25.6 £647 87+8 27.0 2640 45 22.7 21.2
7.5 22.3 22k7 23.6 24.3 2448 2641 2649 268 25:6 3.8 21.8 20.5
Se0 2le4 21k8 22.7 2346 25.4 264 26.3 25.0 2.9 20.7 19.4
2.5 20.2 20b6 21.7 22.6 2444 2547 25+6 24¢1 d1¢7 19.2 18.1
0.0 1848 19k1 20¢4 21.5 23.2 2448 24¢7 23¢0 d0+2 17+5 1645
245 17.2 17p4 18.8 201 21e8 23¢6 23¢7 21+7 IBe5 15.5 1447
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TABLE 20
HAND REACH-RESTRAINED
(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 REARMOST
H POINT. THE ENVELOPE DESCRIBES A 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

VEHICLE RANGE: (G GREATER THAN 1.25) POPULATION MIX: 78/25 MALES-TO-FEMALES

ELEVATION COMPOSED OF 75% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.

‘:-IBOP‘;E STATIONS OUTBOARD OF C L/O (inch) STATIONS INBOARD OF C L/O (inch)

(inch) 15.0 12.5 10.0 75 5S¢0 2.5 0.0 0.0 2.5 5.0 7¢5 100 12¢5 1560 17¢5 200 225
35¢0 1541 1646 1748 18¢7 193 19¢7 199 200 20+3 204 20e1 19¢5 18¢6 17¢5 16¢2 1448

32e5 173 18s6 197 20e4 210 218t 2147 21e7 222 223 2240 21e4 20e6 19¢7 18+5 1743

300 19¢2 20[4 21¢3 22¢0 22.4 22.8 231 232 23¢8 23¢9 23.6 23¢1 22.4 2150905 19.3

275 208 2159 227 23¢3 23¢7 24+0 2442 2404 2541 2542 250 24.5 23.9 2390 d2.2 21.0 19.5
2540 2241 23fe1 23e8 2443 247 2449 254 253 26e1 263 26e1 25.7 25.2.)84.5 g3.6 22.4 20.8
22e5 2361 24f0 2447 25.2 2544 25.5 2544 25.9 2647 27¢0 27¢0 2647, 262 25¢5 dae6 234 21.8
2040 23¢9 24f7 25.3 25.8 26.0 25.:9 £85.5 26e3 BTsl 27¢5 27¢6 27¢4) 270 26+3 5.4 24.1 22.5

T17.5 24.3 25k0 25¢7 26«1 2643 2640 254 26.4 31§; 277 28400 2Be0 276 269 5.8 24.4 22.9
15¢0 2445 25k1 25.8 263 2644 27¢6 28+1~ 2843 28.0 27.2 6.0 24.5 22.9
125 24¢4 25k0 257 26+2 2642 27.20 28+0 28¢3 28.1 27.2 g5.8 24.2 22.7
100 2440 24f5 25«3 25.9 2606 27.7 2Be2 28.0 27.0 35.4 23.6 22.2
7¢5 23+3 23k8 2447 25.3 “55.7 27¢1 27¢9 27¢7 2646 G4eT 227 2144
5S¢0 22.4 22k8 23.8 24.6 26¢3 27¢3 2742 259 g3¢7 21¢5 2043
2¢5 21+2 21h5 22¢7 2346 2543 2646 2605 250 425 20¢0 1849
0¢0 19¢7 20p0 213 2244 2440 2546 2506 238 21.0 18+2 173
=2¢5 17¢9 1843 19.7 21.0 2246 24e4 2444 225 19.2 1642 1544
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HAND REACH-RESTRAINED

TABLE 21

(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 REARMOST
H POINT. THE ENVELOPE DESCRIBES A 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

VEHICLE RANGE: (G GREATER THAN 1.25) POPULATION MIX: 90/10 MALES-TO-FEMALES

ELIE\\B/(A);rllEON COMPOSED OF 90% MALE AND 10% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
(i:c:)T STATIONS OUTBOARD OF C L/O (inch) STATIONS INBOARD OF C L/O (inch)
0 1245 100 Te5 50 2.5 Ne0 0el) 25 S5e0) Te5 100 125 15:0 175 200 2245
35:0 1642 176 1ReT 19¢6 2043 20e7 204K 20X 212 2162 2009 20e3 19¢5 18e4 17e1 1547
32¢5 18e3 196 206 214 219 22¢3 PPk 225 2340 23l 228 2242 21e4 2045~ 1|94 18.1
300 20¢1 2143 2242 22.9 23¢3 23e7 2440 2440 2446 2447 2444 2349 23.2 2803) 1.3 20.1
275 217 2ded 2345 Phel 2445 2444 25,1 25¢1 258 2640 2547 253 2446~ 28.9 3.0 21.8 20.2
250 2340 2449 2446 25.1 25¢5 257 2543 2640 2648 2740 268 2644 25:9 25.2 4.3 93e1 21.5
22e5 23¢9 248 25.5 259 262 2he3 2642 2646 27¢4 277 27¢7 27484 \PHL9 2642 25¢3 2441 2245
200 2446 29e4 2601 265 2647 Phe6 P26eP 2740 27.1 2Be1 2843 2Bur 27e7 270 6.0 24.8 23,1
175 25¢1 298 264 2649 27.0 P6e7 £549 2740 2748 2Be5 28.6\28e6 28.2 27.5 26.4 2541 23.5
15:0 252 23¢9 26+5 270 27.1 2842 P8l 2849 2846 274R 2/6e6 25.1 2345
12¢5 2541 2346 2644 2669 2649 2768 VeRe6 PRI P2Be7 278 el 24.8 2343
10:0 2446 23+7 2640 2645 272 BB e&;g» PBe6 2746 2he0 2442 2247
TeS 2349 2444 253 2640 26e3 27¢7 2RBel4 2Be3 2741 25.2 2342 2149
5¢0 2340 234 2444 2547 P6e8 279 27e1 P60l Dlue? 90D 2048
2e5 217 P3¢l 23e3 2442 258  27¢1 270 2545 2[B+0 205 19.4
00 2062 2(eh 2149 2249 24e5 2601 2640 Z48e3 2led 18.7 1747
“2¢5 184 1He8 202 21.5 P3el 2449 24.9 22.9 1Peh 1646 1544
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HAND REACH-RESTRAINED

TABLE 1m

VEHICLE RANGE: (G LESS THAN -1.25)

(mm)

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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

POPULATION MiX: 50/60 MALES-TO-FEMALES

ELEVATION COMPOSED OF 50% MALE AND 50% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
AHBoP\g'E STATIONS OUTBOARD OF C L/O {mm ) STATIONS INBOARD OF C L/O (mm )
(mm) 400. 300. 250. 200. 100. _ 50. 0. 0. S50. 100. 200. 250. 300. 400+ 500+ 600.
800. 387. 433. 456. 470. 490. 497. 507. 493. 501. S04. 495. 483. 468. 4Es 377s
100e 463+ _506e 520. 531. S46. SS}e 596 8580s S562¢ S66e¢ S857s SliGe S32. _m_T :‘&15&0 ‘
600. 519.] 555. 567. 576. 586.  611. 604. 595. SB4. 455 sia. aso.
500. 556.| S586. 598. 606. 609. 638. 637. 631. 622009595| ss3. 4me.
450. 567.] 595. 607. 615. 615. ' 645. 649. 644. 6367 609) s565. 498,
400.  574.] 600+ 612+ 621. 618, 637+ 648+ 656+ 654+ 646+ 6191 572. S06.
350. 576+ 601. 614. 623. 616. 594. 555. 619. 633. 646. 660, 660. A54. 625 ST4e Slla
00. 574+ 597. 612. 622. 611. ‘ 66007 662. 658. 626} 572. 510.
250. 567.| 590. 605. 617. 602, 657. 662. 658. 624} S64. 5S06.
200. 557.] 578. s96. 608. 590. 649« 658+ 656« 613} 551. 498.
100. s2a4. saa. s66. S81. 624+ 639, 640. 593k 510. 469.
_0. 4744 S84. 607. 610+ S551p  449. |
-100. 410, 528+ S61. 567. 493h 367. A&
TABLE 2m
HAND REACH-RESTRAINED VEHICLE-RANGE: {G LESS THAN -1.25) POPULATION MIX: 75/25 MALES-TO-FEMALES
(mm)
HORIZONTAL REACH, FORWARD OF THE HR REFERENCE PLANE AT STATIONS LOCATED LATER-
ALLY FROM THE-CENTERLINE OF OPERATOR (C L/0O) AND AT ELEVATIONS ABOVE THE REARMOST
H POINT. THE ENVELOPE DESCRIBES A 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION
ELEVATION COMPOSED OF 75% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
I}'iBOP\':'E STATIONS\QUTBOARD OF CL/O (mm ) STATIONS INBOARD OF C L/O (mm )
(mm) 400.| 300. 250./200. 100. 50. 0. 0. 50. 100s 200. 250. 300. 400. 500. 600
800. 422.| 470. 48K.) 501. 520. 526. 532 530. 539. 542. 532. 520. 505. 466+ 419,
700. 496.| 5364/,550. 560+ S574. S79. 584 582. 595. 600. 590. S80. 567. 534 492.
600. 550 596. 604. 612. 618 ‘ 640+ 634. 626. 615. 5364 545. 480,
500. 584. SEST— ST HS 6225 580. 513,
450, 594. 668. 673. 670. £62. 634, S89. 523,
400. 600. 626. 639. 647. 640. 620. 587. 642, 657. 668. 679. 678. K71e 642. 594. 599,
350. 601. 627. 640+ 648+ 637+ 611. 568. 637 651. 664. 6R1s 6RP. 677+ 64k S94. 531.
300. 598. 623. 637. 646. 631. &+ 680. 683. 679. 64k. S589. 529.
250, S91. 615. 630 641s 621s 3. 675. 681. A78. A42. 573. 523,
200. 579. 603. 620. 632. 607. }ggg;‘ 666. 675. 673+ 633+ 563 513.
100. 544. 568. 590. 604. 637. 654+ 654+ 604e 517« 480
_0. 492. $93. 618+ 6P1. 558. 451. 430,
-100. 426. S34. 569. ST5. 496+ 364s 363e
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HAND REACH-RESTRAINED

TABLE 3m

VEHICLE RANGE: (G LESS THAN - 1.25)

(mm)

POPULATION MIX: 90/10 MALES-TO-FEMALES

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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

ELEVATION COMPOSED OF 90% MALE AND 10% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
118(:’\'1’5 STATIONS OUTBOARD OF C L/O (mm ) STATIONS INBOARD OF C L/O (mm )
(mm) 400. 300. 250. 200. 100. 50 0. 0. 50« 100. 200e 250« 300« 400« 500. AOO.
800. 443+ 490. 507. S519. 538. 544. 550 551e 561« 564 554. S42s 527e 4KO. 443
700 516 - 563 5392 SO 596 6£00. £19 A1Q A00 o SH7e 5595 513
600. 568+| 601. 613. 621+ 628s 627+ 6240 657+ 652+ 644 633+ 6051 S64. 498,
500. 601+ 630. 641. 649. 648. 639. 622. 678+ 680+ 6T4s 6665 )639f 595. SPH.
450+ 611+| 638+ 650. 657. 653. 638. 612 681. 688. 68S., '&A7. 649L 604. 537.
400. 616+ 642+ 654+ 662+ 653 . 640s 693+ 692 6B5. 656 K07. 547
350. 616+| 642. 655. 663+ 649 648+ 661e 675+ 694s~695. 690+ 659} ANS. 543
300. 613. 638. 652. 661. 642 691N 695. 691« 657F 598. 540.
250. 605.| 630. 645+ 655. 631. #85. £92. 689. 652L SB7. 533
200+ 592.| 618+ 635. 646+ 617+ 675+ 685+ 6K%4a. 642F 570. 521,
100, 556+ 583+ 604. 617+ 644. 6K6Pe 662. 611F S5Pl.  4RA.
__ 0. 503 S98. A24. K27 562k 4S51. 434
-100. 436. 537. 573+ 579« 497 361. 365.
TABLE 4m
HAND REACH-RESTRAINED VEHICLE RANGE: (- 1.24< G <-0.75) POPULATION MIX: 50/50 MALES-TD-FEMALES
(mm)
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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION
ELEVATION COMPOSED OF 50% MALE AND 50% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
l:ieol’\'/l'E [STATIONS OUTBOARD'OF C L/O (mm ) STATIONS INBOARD OF C L/O (mm
(mm)  400.| 300. 250./200. 100. S0. 0. O« 50s 100. 200. 250. 300s 40Uk 500+ 600,
800« 391.| 441. 460.) 474+ 494+ 501+ SO7. 500. 509+ 512. 502. 491. 475. ;
700. 466.| 509« ,523. 535. 550. 555. 560 556« 569+ 573. 564. 553. 540.
600. 521.| 558¢ 570. S79. 5R9. 590+ S ,SQ&.FEQ':" 617. 611+ 602+ 591. 562F 521. 456
500. 558, —SE9T—6AET—609—6t5 - 559. 492,
450. 569+ 597. 609 618. 619 giéc; 556; 624. 6&&?5 649+ 654+ 650¢ 643. 615« 571« 504.
400. 576+ 602. 615+ 623. 621s 605+ 577+ 625. 640+ 651+ 661. 660. 653+ 625. 577. 512.
350. 578. 602. 616. 625. 620« 598+ 560 622. 636. 649+ 665. 665. 660. 630. 579+ 516
300. 576. 599. 613+ 624. 615 » 665. 668. 663+ 631. 575. 515
250 569+ 591. 607. 618. 606« 661+ 667+ 664 629. 567. 510
200. 559. 580. 597. 610. $94. 653+ 662+ 660. 622. 553. 502
100. 525. 545. 566. 582. 627. 643. 644+ 596e Sll.
__0. 476. 586+ 611e 614e 554. 449,
-100. 4ll. 530. 564s S70. 495+ 367.
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HAND REACH-RESTRAINED

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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

TABLE 5m

VEHICLE RANGE: (- 1.24<G<-0.75)

(mm)

POPULATION MIX: 75/26 MALES-TO-FEMALES

ELEVATION COMPOSED OF 75% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
/:l'BOP\./rE STATIONS OUTBOARD OF CL/O (mm ) STATIONS INBOARD OF C L/O (mm )
(mm)  400. 300. 250. 200. 100« 50. 0. 0. 50. 100. 200. 250« 300« 400« 500. 600
_800. 427. 475. 493. 506+ 525. 532. 538. 536+ 546+ 549. 539+ 527. S12. 4T74e 4264
.ﬂ: 500 sS4l 555 S$6.5. [~ KXo S84 S89Q S88 £02 L5086 S92 S27 sS4 sS42 499 .
_600. 5531 588. 600. 608. 617. 61Ts 618 646+ 641+ 633+ 622,594, 553. 487,
500. 587! 617. 628. 636+ 638 »;3;,'”g@g* 669+ 670« 665. 6573 ) 629« 586+ 519.
450+ 597{ 625. 637+ 645+ 643+ 631« 'g@?% 673+ 680. 6760, “669. 641« S596e 529,
400+ 603} 629. 641« 650+ 645+ 6260 595. 673+ 685. 6B4e. ,678. 649« 600. 535.
350. 604f 629. 642. 651. 642+ 617+ 5766 641+ 655 687+, (688« 6B3. 659+ 599. 537.
300. 601§ 625. 639 649+ 636 685%, 689. ABS. 659. 593. 535.
250. 593f 617. 632. 643. 626. 680. 687+ 684. 6471+ 583. 528,
_200. 582f 605. 622. 634. 612 671« 68le 679+ 639+ 567+ S518.
100. 546} 569« 591« 606e 641+ 659+ 660. 609. 521« 484
__0. 494 597« 623 627+ 5hJe 454 43S.
-100. 427 538« 574 580e S0(e 367« 368.
TABLE 6m
HAND REACH-RESTRAINED VEHICLE RANGE: (-1.24< G <-0.75) POPULATION MIX: 90/10 MALES-TO-FEMALES
(mm)
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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION
ELEVATION COMPOSED-OF 90% MALE AND 10% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
‘:48(:’? . STATIONS OUTBOARD, OF C L/O (mm ) STATIONS INBOARD OF C L/O (fm )
(mm) 400.] 300. 250+ 200. 100. 50. 0. 0. 50s 100« 200+ 250 300+ 400k 500 /00
B00. 448e 496+ 513.)526. S44. S5S51. 557. 557« 567+ 570s 560s 549 534s 496L 450,
700. 520+ 560./,573. 583+ 597. 602. 606+ 608+ 621+ 626+ 617« 607« S94. 562k 520,
600. 572. 6065~"617. 626+ 633. 633. 630. 641e 687+ 663. 659. 651. 64N. 612k 571. 504
500. 605. 634. 645. 653, 654. 645. 630e ;gggg__jﬁg&_ 633s  6B6. 68le 673. 646k 602. 535.
450+ 614+ 642+ 653« 661+ 658+ 644s 620 661. 676% 687. 694. 692. 684. 656+ 610. S4d4.
400. 619. 646+ 658+ 665. 658. 639« 608 659. 673. 686+ 699. 698« 692. 663. 613+ 549.
350. 620. 645. 658. 666+ 655. Aé§§§ ;sgg;; 653. 666. 680. 700« 702. £97. 665+ 611e 550
300. 616+ 641. 655. 664+ 648, 870. 697. 702. 698. 6K64s 6N4s 546
250. 608. 632. 648« 658+ 637 685« 691. 699. 696. 658. 592. 539.
200. 595. 620. 637. 648. 623 636. 681. 692. A90. 648. 575. 5P7.
100+ 558+ 584. 605 619 650+ 668. 669. 616+ 526+ 492,
0. 505. 604« 630 634. 568. 456+ 440
-100. 437, 543. 579. 585. 503 366+ 371
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ELEVATION COMPOSED OF 50% MALE AND 50% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
AHBC:’\‘?’E STATIONS OUTBOARD OF C L/O (mm ) STATIONS INBOARD OF C L/O (mm )
(mm) 400. 300+ 250. 200. 100. SO« O O 50. 100. 200« 250. 300. 400+ 500. 600«
800« 394. 445. 464. 478. 498. 505« Slle 507. S16« 519+ 510« 498. 483 443. 395.
700« 469 S12¢ 527. S538. S53. S59. SA4. 563 576 X ¥at S+ S6+ S48 5t 472.
600« 524 560« 573« 583. 593¢ 594. 593 601 617. 623« 618. 610. 599.~5720. 529. 463,
500. 560 591. 603« 612. 616+« 610« 598 623« 639+ 648+ 650. 644. 6k36s.) 609 5S66. 498,
450. 5714 600« 612 621+ 622¢ 612¢ 593 628« 643+ 654+ 660« 657.) HK49. 622« 576. SIN.
4_00_- 578 604¢ 617« 626« 6240 655« 6h6T7« f66¢ ,659. 631]e 582, 5[7;
350« 580 604« 618« 627« 623 652+ 6704 (671e 666+ K36 SB3e 520
300 5784 601« 615« 626+ 618 644. 669y 673 669« 636l¢ 579 S519.
250« 571 593« 608. 620+ 609. 632, 665. 672« 669+ 633« 569, 5l4.
200+ 5614 5S8l. 598. 611+ 597. 615¢ 657 667« 665+ 626« 555+ 50S.
100 5274 545. 566+ 5S83. 630 647« 648+ 599« S12. 474,
__0_- 4784 494. 5S21. 542 588« 614e 6K18¢ 556/« 4S50
ﬂ 412 429+« 461. 487 532+ 567« 574+ 497 368.
TABLE 8m
HAND REACH-RESTRAINED VEHICLE RANGE: (- 0.74< G < - 0.25) POPULATION MiX: 75/25 MALEY-TO-FEMALES
(mm)
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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION
ELEVATION COMPOSED(OF, 75% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
‘:-IBOP\;'E STATIONS\OUTBOARD OF CL/O (mm ) STATIONS INBOARD OF C L/O (mm
(mm) 400 300« 250.,9200. 100 S50 Oe Oe 50e 100« 200« 250. 300+ 400 500« 600
800+« 431 480« 498.) 'S12+ S31s 538« 544. 543« 552« 556+ 546. 534. 519. 481 434.
700+ 504 5454 659« 570« 584« 590+ 594. 595+ 608. 613« 604 594. SB8le. 549 507.
600. 556 S9le~ 604e. 613. 622. 622+ 620 630« 646+ 653+ 648. 640. 629. 601 560« 493,
_500. 590 620s 632 640. K43, K3K £22 649 665 674 677 V7 &4 636 593. 525.
450. 600. 628+ 640« 648. 648+ 636« 615. 652+ 667+ 678 646 6AB3e 6760 648+ 602, 535,
400. 606+ 632+ 644. 653, 677. 691+ 690« 684+ 655. 605+ 541
350. 607« 632. 645. 654 673« 693« 695« 690+ 658 604e¢ 543,
ﬂ()_- 604. 627« 642. 652, 663+ 690. 695¢ 692. 658« 598. 540,
_2_5_0_; 596+ 619« 635+ 646+ 631 649. 685+ 693¢ 690. 653. S87. 534.
200 584. 606¢ 624+ 636 617 631« 675« 687+ 685+ 644. S5Tle 523,
ﬂ S48« 570« 591« 607. 646+ 664+ 665+ 614¢ 5S24. U4R9.
Oe¢ 496+ 518¢ 545« 565 601 628. 632. S567. 457.
-100. 428. 451 4B4. 509. 543« 579. 585« 505« 371

HAND REACH-RESTRAINED

TABLE 7m

VEHICLE RANGE: (- 0.74< G< - 0.25)

(mm)

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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

POPULATION MIX: 50/50 MALES-TO-FEMALES
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TABLE 9m
HAND REACH-RESTRAINED VEHICLE RANGE: (-0.74 <G <-0.25) POPULATION MIX: 90/10 MALES-TO-FEMALES
(mm)
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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

ELEVATION COMPOSED OF 90% MALE AND 10% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
/:iscme STATIONS GUTBOARD OF C L/O (mm ) STATIONS INBOARD OF C L/O (mm )
(mm) 400. 300. 250. 200. 100. S0 0. 0. 50. 100. 200. 250. 300. 400. 500. 600+
800. AS&s 501. 519. 532. 551. 557. 563. 564+ 574+ 577+ 567« 556+ S4le 503+ 457.
700. ®@Af 565. 578. 589, €03. 608. 613. 614. 628. 632. 604. 614 601+ 570 528.
600. 575 610. 622. 630. 639. 639. 637, 647. 663. 670. 666+ 658. 647.0 619 578. S11.
500. 608} 638. 649. 657. 659. 651. 637. 664. 680+ 659. 693. 688. 680% 653. 609. 541.
450. 617f 645. 657. 665. 663+ 651« 628. 666+ 681 692. 701. 698+ \691. 663« 6K16. 550
400. 622] 649. 661. 669. 66As 691. 705. .705./699. 670. 619. ss5.
350. 623] 648. 661. 670. 661 685. 7106.),708. 704. 679 617. ss6.
300. 619] 643. 657. 667. 654. 674+ 103.° 708. 1705. 670. 609. 552.
250. 611] 634. 650. 661+ 643. 6604 697. 705. 703. 664. 597. s45.
200. 598{ 622. 639. 651. 629. 6u0. 686. 693. 697. 654. S850. 533.
100. 561 585. 606. 621. 655. 674. 675. 622 S530. 498.
0. 507{ 532. 559. 5783. 609+ 637. 640+ 574. 461.
-100. 438y 465. 498. 522. s48. 586. 592. 509. 372.
TABLE 10m
HAND REACH-RESTRAINED VEHICLE RANGE: (- 0.24 <G <+0.24) POPULATION MIX: 50/50 MALES-TO-FEMALES
(mm)
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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION
ELEVATION COMROSED OF 50% MALE AND 50% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
‘:18%\45 STATIONS OUTBOARD OF C L/O (mm ) v STATIONS INBOARD OF C L/O (mm )
(mm) 400.]| 300. 250¢~.°200. 100. 50. 0. Ue 50 100+ 200. 250. 300. 400. 500. 600.
800. 397.| 449. 467 482. S503. 510. 516 514. 524. 527. S517. 506« 491« 452 403.
700. 472+ | 515+ 4530. s542. 557. 563. 568. 569. 583. SBB. 579. 568. 555. 523, 480.
600, 526.| 563. 576. 586. 596+ 597. 596. 606+  623. 629+ 625+ 617+ 606. 578 536. 470
500. 562+ 593. 605. 614+ 619. 614. 603 627+ 644. 653. 656. 651. 643+ 616+ S572. 505.
450+ 573« 602. 614. 623. 625. 616+ 597 632. 647. 658. 666+ 663+ 656, 628. SRP. Slh.
400. 580. 606. 619. 628. 628, 654+ 672+ 672+ 666+ 637. 587. 593.
350. 582. 606. 620. 630. 626, 654. 675+ 677+ 672+ 641 S8T. 595,
_300. 580. 602. 617. 627. 621. 646+ 673. 678. 675. 641. 582+ 524.
250. 573. 594. 610. 622. 613. 633« 669+ 677+ 674« 637« 572. 518.
200. 563. 582. 599. 613 601 616. 660+ 671« 670+ 629. 557. 509.
_100. 529. 546+ 567. S584. 632. 651+ 652. 602. 513. 477.
0. 479. 494. 520. 542. 590. 617. 621+ 558. 450.
-100. 4l4a. 427. 460+ 487. 534. 570. 577. 499. 368.
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TABLE 11m
HAND REACH-RESTRAINED VEHICLE RANGE: (- 0.24< G < +0.24) POPULATION MIX: 75/25 MALES-TO-FEMALES
(mm)
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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

ELEVATION COMPOSED OF 75% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
P;?OPYrE STATIONS OUTBOARD OF CL/O (mm ) STATIONS INBOARD OF C L/O (mm )
(mm) 400 300 250e 200. 100« 50 Qe 0e 50 100+ 200 250e¢ 300« 400+ 500 60V«
800. 436« 485+ 503+ S17. 537« S44¢ 549. 549« 559. 563« 553. S4le 527. 489. 442,
700+ 507.—549. S64. 575, S89. 595. 600. 601e 615. 620, 611. 601. 588. 557. 515
600. 559 595« 608e 617« 626¢ 627 6260 636+ 652+ 659+ 655. 647+ 637. 609 567« 500
500. 593 624+ 635. 644. 64T+ 641« 629 654+ 670« 679 683« 679« 671643 599. 532.
450+ 603+ 631« 643+ 652+ 652« 642. 622 657« 672+ 683+ 692+ 690+ (6B3e 6556 607« 542,
400. 608s 635. 647. 656 682+ 697. 697+ 691+ 662 611+ 547
350. 6104 634. 648+ 657 677+ 698. (J701. 696+ 665+ 609. 54B.
300, 6064 630e 644. 654. 667+ 696% 701« 698« 663+ 603. 546
250« 599 621« 637+ 648+ 635. 653+ 690« 698. 696+ 658 591¢ 539
200« 587 608. 625. 638. 622 634+ 680« 692« 691+ 649« 575+ 528.
100« SS51 571« S592¢ 608. 650¢ 669« 671e 618 527« 494,
O 498 518+ S44e¢ 565. 606s 633+ 637« 579« 460.
-100. 430 449. 483« 508, 547+ S84+ S591e¢ 509. 374.
TABLE 12m
HAND REACH-RESTRAINED VEHICLE RANGE: (- 0.24 <G < +0.24) POPULATION MIX: 90/10 MALES-TIO-FEMALES
(mm)
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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION
ELEVATION COMPOSED OF'90% MALE AND 10% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
‘:'CBOP%‘E STATIONS OUTBOARD OF C L/O (mm ) STATIONS INBOARD OF C L/O (mn )
(mm) 4004 300. 250.200. 100. S0. Ue O 50« 100+ 200. 250« 300« 400k SO0« 600«
800. 489 507« 524.) 538« 557« 564« 570 570« S81. 584. S574. 562. 548. Slip 464.
700« “Q 569+ '984e 594« 609. 61l4s 619 620« 634. 639+ 631« 621¢ 608+ 577+ S3Se.
_600. :::79- 6145~ 626« 635 644+ 645+ 643, 653. 669 676+ 672+ 665+ 655« 627 585. 518,
_500. 6114 642. 653. 66le 664. 657« 644. 669 685, 695, 699. 695, 687, 660 615« 548,
_450. 621+ 649. 661. 669+ 669 657+ 636 671« 686+ 698+ 707. 705+ 698+ 670¢ 623, 557.
400e 626« 652+ 664s 673 o 696« T12e 712+ 706s 676« 625+ 562
_350. 626 651. 664 673 690+ T12¢ 715+ 71le 678+ 622¢ 562
300« 622+ 646¢ 660e¢ 670« 659 679« 709« 715+ 712¢ 676+ 615+ 559
_250. 614. 637+ 653« 664. 649 664+ 702 T71le 709« 670s 602+ 551
_200. 601e 624¢ 641« 653« 634 644. 692. 704+ 703. 660+ 585+ 539.
_100. 564. 585. 607. 623, 661« 680. 682+ 628¢ 535« 504.
Oe S510. 532¢. 559« 579. 615« 643+ 647« 579« 466,
-100s 439« 463. 496. 521. 554. 592. 598. 515. 378.
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TABLE 13m

HAND REACH-RESTRAINED VEHICLE RANGE: (+0.25 < G < +0.74) POPULATION MIX: 50/50 MALES-TO-FEMALES

(mm)

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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

ELEVATION COMPOSED OF 50% MALE AND 50% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
l:'IBOPYI'E STATIONS OUTBOARD OF C L/O (mm ) STATIONS INBOARD OF C L/O (mm )
(mm) 400. 300. 250. 200. 100. S0« O Oe 50« 100+ 200« 250¢ 300+ 400¢ 500 600
800« 401e 453« 471« 486« 507« Sl4e 520 521« S31le 535¢ 525« 513« 498« 460. 412.
_7% 474¢ _S18, S34. S4S. SA&1 S67 572 576 £90 506 586 576 56353+ 489 .
JZE& 529+ 566+ 579« S89. 599. 601« 600 612+ 628+ 635. 632« 624« 614+ SBS} S44. 476,
_222; 564+ 596+ 608s 617« 623¢ 6K18. 607 632. 648. 658. 662. 658. 6504622 S578. Sii.
450+ 575« 604. 616+ 626+ 629« 620+ 602 635« 651« 662+ 671e 669¢) 663« 634 587« 521
400+ 582+ 608e 621« 630+ 631 662+ 677« 618+ ,672. 642 592. 528.
350« 584.| 608. 622. 632. 629. 657« 6794 682+ 678 646p 591« 530
300« 5S82.| 604+ 618e 629. 6240 648+ 678+ 683« 68B0. 646 585. 528
_322: 576« 595« 611 624. 616, 635, 672« 681s 679. 642 575« 522
200« 565+ 583« &0« 614. 604, 617+ 664¢ 6760 675. 633 559« 512
_122; 531e¢| S46e¢ S67¢ 585 635+ 655+ 657« -605 515« 480«
—0e 481 494. 520. S42. 593. 621« 625. 561 451
-100. 415¢| 426+« 458+ 486. 536+ 573« 581. 501 369.
TABLE 14m
HAND REACH-RESTRAINED VEHICLE RANGE: (+0.25< G <+0.74) POPULATION MIX: 75/25 MALES{TO-FEMALES
(mm)
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 REARMOS'[:
H POINT. THE ENVELOPE DESCRIBES A 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATIO|
ELEVATION COMPOSED OF 76% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
l:‘B%\q’E STATIONS QUTBOARD OF CL/O (mm ) STATIONS INBOARD OF C L/O (mm )
(mm) 400.| 300 250. ~200% 100. 50 . 0. 0 S0« 100e 200+« 250« 300. 4004 500. 600
800« 440+ | 490. 5S08. ) 522 542+ 549« 555 555« 566« 570 S60. 548. S534. 496 449 .
700 Slle| 553+ 568¢ 579 594+ 600es 605 607« 621+ 627« 618. 608. 596+ 565 522
600e 562+ | 599 ™~ 611¢ 621« 631e 632 631 641« 657« 665+ 662¢ 654¢ 644. 616 S74« 507
500 596+ L 627 639 647 652 646 £35S &9 PETY 685 69666 IFT—ESO 605. 538
450¢ 606+ 634. 646« 655 647+ 623, 661« 676+ 688« 698¢ 696+ 690¢ 661¢ 613+ S48
400 611¢ 638 650¢ 659, 686« 703+ 703« 698+ 668+ 616+ 553
350 612« 637« 650+ 660« 4 681« 704¢ 707« 703« 671¢ 6l4. 554
300. 609. 632+ 646+ 657 670« 701« 707« 704e¢ 669+ 607¢ 5SSl
250+ 602+ 623« 639« 650. 640 656« 695« 704. 702+ 664e 595. S44.
200e 590. 610¢ 627« 640+ 626 637« 685+ 698+ 697+ 654+ 579« 533.
100 553« 571« 593« 610« 655+ 675« 677« 623« 531e¢ 499
O« 500« S17« 5S44. 565. 610e 638« 643+ 576+ 464.
=100« 431. 448. 481. 508. SS1e S5S89. 596+ S14. 378,
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TABLE15m
HAND REACH-RESTRAINED VEHICLE RANGE: (+0.25< G < +0.74) POPULATION MIX: 90/10 MALES-TO-FEMALES
(mm)
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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

ELEVATION COMPOSED OF 90% MALE AND 10% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
AI'GBOPYI'E SfATIONS OUTBOARD OF C L/O (mm ) STATIONS INBOARD OF C L/O (mm )
(mm) 400. 300. 250. 200« 100e 50« O O 50+ 100+ 200. 250« 300¢ 400. 500. 600«
800« + 513. 530« S44. 564. 570¢ 576. 576+ 587« S591e¢ 58le¢ 569 555« 518¢ 471
i jo 542
ﬂ 583k 618« 631« 640« 649+ 650 649 659« 675« 682+ 679+ 672¢ 662+634. 592. 525,
500« 615k 645+ 657« 665+ 669« 663« 6516 675+ 691« 701e 706¢ 702¢ 6946 ) 667 622¢ 555

450+ 624 652. 664« 673 663« 644. 677« 691« 703 7Tl4e¢ 7126 “106e¢ 677 629+ 563«

400. 629F 655. 668. 677+ 701« 718« 19« , 713+ 683s 631e 568

350 629k 654« 667+ 677 695. 7184 1722 718+ 689« 628. 568

300+ 625p 649. 663« 673

684+ F15% 722. 718¢ 683¢ 620s 565.

250. 617p 639+ 655. 666+ 654. 668, 708+ 718« 716+ 671s 608¢ 557.
2000 605p 626. 643« 656+ 640 649+ 698+ Tl1le 710+ 664+ 590+ 545,
100. 567p 586« 608e 624. 666. 687. 688. 634. 540. 509

0. S12k 531. 558. 579. 620e 649+ 653« S8%. 4Tle
-100. 441h a61. 494. 521, 560. 598. 605. 521. 383.
TABLE 16m
HAND REACH-RESTRAINED VEHICLUE RANGE: (+0.76< G < +1.24) POPULATION MIX: 50/50 MALES-TO-FEMALES
(mm)

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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

ELEVATION COMPOSED OF 50% MALE AND 50% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
AHBC:’\;'E STATIONS OUTBOARD'OF C L/O (mm ) STATIONS INBOARD OF C L/O (ym )
(mm) 400.| 300+ 250¢/200. 100« 50 O 0. 50+ 100. 200« 250+ 300« 4004 500. 600,
800« 404¢| 456« 475+, 490+ S11s S18. 524, 528+ 539. 543¢ 533¢ 521. 506¢ 4694 421,
700 477«| 521«  y587« 549« 565 570« 575 581« 596+ 602¢ 594¢ 584. STle 5404 497,

641e 639. 631« 621e 5934 551. 483,

600s 531e¢| 5696 582¢ 592+ 603

566« 98 616 626 626 6 668~ 6+ . 529+ S584. 517.

500«
450¢ 577+ 606es 619. 628« 632

666« 677« 676+ 669« 64le 593 527,

400« 584+ 610¢ 623¢ 633+ 634. 665« 682+ 683e 678+ 648. 596+ 533,
350« 586+ 610« 623+ 634. 633. 660+ 6B4. 688« 684. 651. 595. 535,
300. 584+ 605. 620. 631 650. . 651+ 589. 533.
_250. 578s 597. 613. 625 636« . 646+ S577. 526,
637 562« 516

200. 567« 584. 601. 616. 618. &

100 533. 547« S68. 586« 608. 516+ 483.

O 483+ 493. 519. 542. 595+ 624. 629. 563. 452. 435.

=100 416« 424. 457. 485. 539. 577. 584+ 503. 370. 372.

-35-



https://saenorm.com/api/?name=b3f68f950c7dc211e512bafb0df25bad

SAE J287 Reaffirmed JUN88

HAND REACH-RESTRAINED

VEHICLE RANGE: (+0.75< G <+1.24)

TABLE 17m

(mm)

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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

POPULATION MIX: 75/25 MALES-TO-FEMALES

LEVATION COMPOSED OF 75% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
An°°p‘45 STATIONS OUTBOARD OF CL/O (mm ) STATIONS INBOARD OF C L/O (mm )
(mm) 400. 300. 250. 200. 100+ 50 0. 0+ 50. 100. 200. 250. 300e 400+ 500. 600
800+ 445. 495+ 513e 528. 548. 555. 561 562+ 573. 577 567+ 556« 54le S04e 457
700+ S514. 557.  572. S5B4. 599 605. 610. 633. 625« 616+ 603. 572+ 530,
600+ 566+ [602. 615+ 625+ 6354 671+ 668+ 66le 651. 623 581 513
500. 599. |630. 642. 651. 656. 690. 696. 692+ 685.()657.| 612. 545.
450. 609. |637. 650. 659+ 661 693. 704. 703. 696’ 668. £19. 554.
400. 614. | 640 653. 662. 662+  691. 709. 710. 705. 674.] 622. 559.
350. 615+ | 639. 653. 663. 660« 635. 709. (13% 7709. 677.] 519. 560
300. 612. | 624 649» “ﬁv’ : : 675« 612+ 557
250. 604+ | 628y 853 669.[ 600. 549
200. 592. [ 6114 6894 4. ‘ 659+ 583. 538.
100+ 556+ | 572+ 594+ 611 659. 628. s534. 503.
0. 503+ | 517« 544. 566 614. 644+ 648+ 581e 467. 453
-100. 433. | 446« 479. 5S07. 556. 594. 602. 519.] 382. 387.
TABLE 18m
HAND REACH-RESTRAINED VEHICLE RANGE: (+0.75 < G < +1.24) POPULATION MIX: 90/10 MALES-TD-FEMALES
(mm)
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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION
ELEVATION COMPOSED OF-90%-MALE AND 10% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
?OPVTE STATIONS OUTBOARD.OF C L/O (mm ) STATIONS INBOARD OF C L/O (mf )
(mm) 400.| 300. 250. 200 100« 50 0. 0. 50« 100e 200s 250+ 300s 400+ 500¢ 600«
800+ 469.| 518« 536+ '550. 570+ 577« 583, 582+ 594. 597+ 587. 576+ 561+ 525 479.
700. 537+ 579./ 594. 605. 620. 625. 630 632. 647 652+ 644s 635. 622. 592. S549.
600+ 586.| 6227~7635. 644. 655 68B. 636+ 679+ 669. 641s 599. 531
_ﬂ: 618 649« 661 . 670 674 106« 713 709 o 702 674 628 S61.
450. 627+ 656+ 668+ 677« 679, 708+ 720. 719+ T13. 684+ 635. 570.
400. 632. 658+ 671 680+ 679. 706. 724. 725. 720. 690+ 637« ST4.
350. 632+ 657+ 670. 680+ 6760 699. 724+ 728+ 724. 691. 634. 575
300. 629+ u 685. 181e 689. 626 571+
250. 620. 673. 683+ 613. 563
_200. 608. &8 653, v 672. 595. 551.
100. 570« 587+ 609+ 626¢ 672. 693. 695. 640. 545. 515.
___0. 515, 531. 558. 580. 626+ 655. 660+ 591e 476+ 464
-100. 443+ 458 492+ 520 566+ 605+ 612. 528. 389. 397.
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TABLE 19m

HAND REACH-RESTRAINED VEHICLE RANGE: (G GREATER THAN +1.26) POPULATION MIX: 50/50 MALES-TO-FEMALES

(mmm)

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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

ELEVATION COMPOSED OF 50% MALE AND 50% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.

;:430;45 STATIONS OUTBOARD OF C L/O (mm ) STATIONS INBOARD OF C L/O (mm )

(mm)  400. 300. 250+ 200. 100 50. 0. 0+ S50¢ 100. 200s 250« 300« 400« 500+ 600

800. 40B. 460. 479. 494. S515. 522. 528, 534. 547« 551« 541« 529 S5l4s 477« 430,

700« 480. —S25 S40 552 568 S7he S79a SK7,. 603s 609e 601e S91,., S79, S48 505.

_600. 533+ 571. 585. 595 647. 645+ 638« 629. 601 558+ 490.
500+ 568.| 600. 613+ 622+ 667+ 674+ 671e 6644()636{ 590. 523.
450+ 579.| 608 621+ 630. 670. 683. 682.,6 676. 647{ 598. 533.
400. 586.| 612. 625. 635. 637 668+ 687+ 689+ 684. 654{ 601« S38.
350. 588+ 612+ 625+ 636. 636« 662+ 689.-.693. 690« 657{ 599+ 540
300. 586.| 607 622+ 633, 652.  886s  6ss} se2. s37.
250. 580e| 598. 6l4s 627 6384 650} S80. 530
200. 569.| 585+ 603« 617. 6194 641} 564. 520
100+ 535+| 547. 568+ 587 641« 663« 665. 611} 517. 486

0. 485.| 493. 519. S42. 598. 628+ 633« 566} 453. 438.

-100. 418.| 423. 455. 484 S41. 580. 5SH8e 506} 371. 374

TABLE 20m
HAND REACH-RESTRAINED VEHICLE RANGE: (G GREATER THAN +1.25) POPULATION MIX: 75/25 MALES- TO-FEMALES
(mm)
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 REARMOSYT
H POINT. THE ENVELOPE DESCRIBES A 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION
EL%S\T/'EON COMPOSED OF j75% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.

H PT STATIONS, OUTBOARD OF CL/O (mm ) STATIONS INBOARD OF C L/O (mm
(mm) 400.| 300. 250.{,200. 100 50« 0. O. 50e¢ 100. 200. 250 300 4004 500+ 600,
800+ 449.| 500 518+ 533« 553+ 561+ 566 568+ 580 584. 574. 563¢ 548. S12{ 465.

700. 518.| 5624 /577. S88. 604s 610+ 615 619. 634. 640. 633. 623. 611. 580{ 538.

600. 569.| 6066 619. 629. 640. \ 675« 668+ 6S8. 631} 588. 520.
_500. 602. 633+ 645+ 654+ 661+ 702+ 699+ 692. 664. 618+ 551.
450 611s 640+ 653« 662+ 6650 710s 709« 703+ 674. 625+ 560
400e 617+ 643+ 656+ 666+ 667+ 714¢ 716« 711e 680« 627. 565
350e 618 642+ 655¢ 666+ 6646 ‘ 689+ 715. 719« 716« 632« 624. 5664
300. 615. 68, 749 680+ 616+ 562.
250. 607+ 674+ 604+ 555.
200 595. A €93+ 709y 709. 664. 5B6. 543.
100 559. 573+ 594+ 612. 664« 685. 688. 633. 538. 508.

0. 505¢ 517« 5434 566 619. 649. 654+ 586+ 471s 458.

-100. 43Se 444. 477« 506. 560s 600« 607+ S524. 386+ 392.
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ELEVATION COMPOSED OF 90% MALE AND 10% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
ABOVE
H PT STATIONS OUTBOARD OF C L/O (mm ) STATIONS INBOARD OF C L/O (mm )
(mm)  400. 300. 250. 200. 100. 50 0. 0. 50. 100s 200. 250e 3U0e 40Ue 500s _600s
800. 474. 524 542. 556+ 576+ 583+ 589 588. 600. 604. S5S94. 583+ 568+ 532. 486,
700. S4le 584+ 598+ 610+ 625. 631e 636. 638. 653. 659. 651. 642+ 630. 599. 557.
600. 5904 627. 639. 649. 660. ’ 695« 693. 686+ 676+ 649k 606+ 538
500. 6214 653+ 665. 674 679+ 712. 719+ 716+ 7090 681} 635. 568.
450. 6304 659. 671. 681. 684. 714. 727. 726. (7204 691 641. 576
400. 635 662. 674. 684. 684. 711.  730. 732. “727. 696 643. 581,
350. 6364 660. 673. 683. 681. 704+ 731+ (235.7 731. 698 639. S81.
300. 632 9. 693. 787« 738, 138¢ 695 631. 577,
250. 624 677, 781s 7199« 689 618. 569.
' i s
200. 6114 & 6575 709 783. 783+ 678 600. 557.
100. 573{ 588. 610. 628. 677+ 699. 701. 646 550. 521
0. 517{ 531. 558. 580. 631. 662. 667+ 597 482+ 470
-100. 445{ 456. 490. 519. 572. 611. 619. 534« 395. 403.
TABLE 22mm
HAND REACH-UNRESTRAINED VEHICLE RANGE: (G <-1.25) POPULATION MIX: 50/50 MALES-TO-FEMALES
(mm)
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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION
ELEVATION COMPOSED OF 50% MALE AND 50% FEMALE DRIVERS WEARING A TYPE 1 LAP BELT RESTRAINT.
ABOVE
HPT STATIONS OUTBOARD OF C L/O (mm) STATIONS INBOARD OF C L/O (mm)
(mm)  400. |300. 250. _200)" 100. 50. 0. 0. 50.  100.  200. 250.  300.  4Q0.  500.  600.
800. 532 |563. 573._/580. 579. 570.  566. 568. 575. 580. 581. 575. 566.  5}2.  477. 398
700. ©05. |628. 635, ) 638. 633,  622.  606. 619.  620.  637.  642.  640.  633. :Is‘ 556. 482
600. 662. |679. 684" 686. 677. 665. 648 659.  672.  681.  691.  690.  685. 2. 617. 548
500. 703. | 717..<720. 721.  710. 698. 681, 689.  703. 713,  726.  727.  723.  793.  661. 595
450. 77. | 7300 733. 733 723,  711.  695. 700. 714, 725,  738. 739. 737. 1{7.  677. 612
400. 727. —739- F42 743 733 722 706 708" 722. 733, 737, 739, 736, 727 688. 624.
350. 732. 745. 748. 749, 740. 739. 753. 754. 752. 734. 694. 631.
300. 734. 746. 750. 751. 744, 741. 755. 756. 754. 736. 697. 633.
2&. 730. 744, 748. 750. 744, 740. 753. 755. 752. 734. 694, 631.
200, 722, 737. 742, 74s. 748.  749.  747.  727.  688. 624
100. 692. 711.  718. 724, 727.  727. 724.  702.  660. 595
0. 642. 667. 678.  687. 692.  690.  685.  660.  615. 546
100.  573.  605.  620. 634, 642.  638.  630. 601.  551. 478

TABLE 21m

HAND REACH-RESTRAINED VEHICLE RANGE: (G GREATER THAN +1.25) POPULATION MIX: 90/10 MALES-TO-FEMALES

(mm)

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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION
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300.
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100.

ELEVATION
ABOVE
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(mm)
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HAND REACH-UNRESTRAINED

SAE J287 Reaffirmed JUN88

TABLE 23mm
VEHICLE RANGE: (G <-1.26)

(mm)

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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

POPULATION MIX: 75/25 MALES-TO-FEMALES

COMPOSED OF 75% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 1 LAP BELT RESTRAINT.
STATIONS OUTBOARD OF C L/O (mm) STATIONS INBOARD OF C L/O (mm)
400. 300. 250. 200. 100. 50. 0. 0. 50. 100. 200. 250. 300. 400. 500. 600.
673. 602. 612. 617. 616. 609. 598. 599. 607. 613. 615. 611. 602. 571. 620. 447.
642. -665. 671 674 668 £59 £45. 645 666664 £71 668 662 637, 591. 524.
695. 714, 718. 719. 709. 698. 684. 681. 694. 704. 714, 713. 709. 688. 646. 584.
732. 748. 751. 750. 739. 728. 713. 708. 722. 732. 745. 746. 743. 724. 686. 626.
745. 760. 762. 761. 750. 739. 724. 718. 731. 742. 755. 757. 754, 736. 699. 640.
753. 767. 770. 769. 757. 746. 732. 725. 739. 750. 763. 764. 762. 74%. 708. 651.
757. m. 774. 773. 762. 754. 767. 769. 766. 749. 713. 656.
757. 772. 774. 774. 764. 755. 768. 770. 767. 751. 714. 657.
753. 768. 771. 771. 762. 754. 766. 767. 764. 747. 711, 654.
744, 760. 764. 765. 760. 761. 758. 749. 703. 646.
72, 732. 738. 741. 739. 738. 734, 713. 675. 615.
663. 687. 695. 701. 703. 701. 695. 679. 628. 566.
594. 625. 637. 646. 654, 649. 640. 61}. 564. 498.
TABLE 24mm
HAND REACH-UNRESTRAINED VEHICLE RANGE: (G <-1.25) POPULATION MIX: 90/10 MALES-TO-FEMALES
(mm)
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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION
COMPOSED OF 90% MALE AND 10% FEMALE DRIVERS WEARING A TYPE 1 LAP BELT RESTRAINT.
STATIONS OUTBOARD OF C L/O.(mm) STATIONS INBOARD OF C L/O (mm
400. 300. 250. 200. 100, 50. 0. 0. 50. 100. 200. 250. 300. 500. 600.
614. 639. 646. 650. 647. 640. 628. 629. 636. 641. 643. 640. 632. 560. 495.
677. 698. 703. 705, 697. 688. 674. 671. 681. 688. 694. 693. 687. 624, 563.
725. 743. 747. 747. 736. 725. 710. 705. 716. 725. 734. 734. 730. 673. 616.
758. 774. 777° 776. 763. 751. 735. 729. 741, 750. 761. 762. 759. 707. 652.
769. 7§4. 786. 785. 772. 760. 744, 737. 749. 759. 7M. 772. 769. 719. 664.
776. 790. 792. 791. 778. 766. 749. 743. 785. 765. 777. 7178. 776. 726. 672.
778. 793, 798. 794, 781. 768. 780. 781. 779. 729. 676.
777. 792. 794. 793. 780. 768. 780. 781. 779. 729. 675.
7. 787. 789. 789. 777. 765. 776. 777. 775. 724. 670.
761. 778. 781. 781. 770. 7. 768. 716. 661.
729. 748. 753. 754, 747. 747. 743. 686. 630.
680. 703. 709. 713. 711, 709. 703. 640. 581.
612. 641. 650. 656. 662. 657. 649. 622. 677. 514.
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ELEVATION COMPOSED OF 50% MALE AND 50% FEMALE DRIVERS WEARING A TYPE 1 LAP BELT RESTRAINT.
E
A:‘:’\‘:‘ STATIONS OUTBOARD OF C L/O {mm) STATIONS INBOARD OF C L/O (mm)

(mm) 400. 300. 250. 200. 100. 50. 0. 0. 50. 100. 200. 250. 300. 400. 500. 600.
800, 545. 583. 594. 601. 601. 595. 586. 589. 602. 611. 615. 609. 596. 552. 479. 374.
700. 619. 651 658 662 654 645 631 633 649 662 672 620 567. 475.
% 676. 703. 708. 709. 696. 683. 666. 666. 684. 698. 715. 716. 634. 552.
§0_0_. 717. 740. 744. 742, 725. 710. 690. 689. 708. 723. 743. 746. 680. 607.
4_50; 731. 753. 756. 754. 735. 719. 699. 697. 716. 731. 752. 756. 696. 626.
400, 741, 762. 765. 762. 742. 726. 708. 703. 721, 737. 758. 762. 707. 641.
310;_ 747. 768. 770. 767. 747. 740. 761. 765. 713. 650.
go_g._ 748. 770. 772. 769. 748. 741, 761. 765. 716. 654.
& 746. 768. 770. 767. 747. 739. 758, 762. 714. 654.
22;. 740. 763. 765. 763. 753. 756. 707. 649.
‘5)2._ 715. 741. 745. 744. 735. 737. 683. 625.
L 675. 705. YARN 2. 708. 707. 644. 585.
1_00_ 618. 655. 664. 668. 674. 668. 591. 528.

TABLE 26mm
HAND REACH-UNRESTRAINED VEHICLE RANGE: (-1.25<,G <-0.75) POPULATION MIX: 75/256 MALES-TO-FEMALES
{mm)
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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION
ELEVATION COMPOSED OF 75% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 1 LAP BELT RESTRAINT.
Aﬁ?’YI'E STATIONS OUTBOARD OF C L/O,(mm} STATIONS INBOARD OF C L/O (mm)

(mm) 400. 300. 250. 200. 100, 50. 0. 0. 50. 100. 200. 250. 300. 409. 500. 600.
800. 687. 621. 631. 636. 636, 630. 622. 620. 633. 642. 646. 640. 630. 691. 528. 438.
700.  657. 684. 691. 693, 686. 677. 665. 661. 676. 688. 698. 696. 689. 659. 605. 525.
600. 710. 733. 737. 737. 724, 713. 698. 691. 708. 722. 736. 737. 733. 719. 664, 593.
E‘&O_._ 747. 767. 769. 767. 751. 737. 720. FARN 729. 744, 762. 765. 763. 744. 704. 640.
4_52._ 759. 778. 780Q. 778. 760. 746. 728. 718. 736. 751. 770. 774. 772. 756. 718. 657.
1_42;_ 768. 786. 788. 785. 766. 751. 733. 723. 741. 756. 775. 779. 779. 768. 728. 669.
:ﬂ. 772. 791. 792. 789. 770. 759. 778. 782. 781. 76§. 733. 676.
30.; 773. 791 793. 790. 770. 759. 777. 781. 781. 76y. 734. 679.
2_52._ 770. -89 +90- +87- 768- #56- 74~ 778~ F78- 764. 732. 678
ZL 762. 782. 784. 782. 769. 772. 7. 757. 725. 672.
1_0_0_._ 737. 759. 763. 762. 750. 751. 749. 734. 700. 648.

0. 696. 723. 728. 729. 721. 720. 716. 697. 661. 607.
1? 640. 673. 682. 685. 684. 680. 673. 648. 608. 551.

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 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION

HAND REACH-UNRESTRAINED

TABLE 25mm

VEHICLE RANGE: {-1.25< G <-0.75)

POPULATION MIX: 50/50 MALES-TO-FEMALES

-40-
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