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DRIVER HAND CONTROL REACH—SAE J287

SAE Recommended Practice

Report of Human Factors Engineering Committee approved. July 1976.

1. Introduction—The hand reach envelopes were developed using data
acquired from test subjects performing reach tasks in test fixtures simulating a
range of-actual vehicle configurations.? The test subjects included equal
numbers of men and women selected to represent the (United States) driving
population on the basis of stature and age, and were tested beth with and
without upper torso three-point restraint (a diagonal non-extending shoulder
strap atiached separately to the lap belt, that is, not a continuous loop). The
envelopes constructed using the non-extending shoulder and lap belt are
meant to define a restrained reach and the envelopes constructed using the lap
belt only will describe an unrestrained reach. The hand reach envelopes are
three-dimensional surfaces described in table form and can be referenced to a
particular vehicle seating configuration according to procedures described in
Sections 5 and 6. Only the 95% boundaries are presented in the tables.

4.2 Basic Reach Task—The hand reach to a forward mounted cuntrol
with the control held in a three-finger grasp. See Fig. 1.

4.3 Hand Reach Envelopes—Geometric description of the hand reach
capability for a specified proportion of a driver popuilation and type of torso
restraint system. The contour of the hand reach envelope refers to the geo-
metric 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.

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

2. Scope—This recommended-practicedesertbesboundartesof tramd-comtrot
locations that can be reached by desired proportions of different driver popu-

‘lations in passenger cars| multi-purpose passenger vehicles, and light and

medium trucks. This recopnmended practice is not applicable for heavy trucks.
3. Field of Application | -
3.1 This Practice is primarily directed towards the initial design stages of

a new vehicle program, Wwhere reference to H-point or Rearmost H-point
implies Rearmost Design| H-point or Seating Reference Point (SgRP). Its

1 el
SITOWTIT UCIOW

HR = 786—(99) G, mm
HR = 30.96—(3.90)yGyin

4.5 General Package Factor (G)—An{algebraic pquation that expresses
and summarizes the geometry of a particular vehicle feating configuration in
terms of a single index value. See Figs. 3and 4.

4.6 Interior Dimensions—All'\interior dimensidns referred to in this

application for checking plrposes-in actual vehicles and prototype seat models

will take into account an

allowable tolerance for actual H-point.

3.2 The hand reach pnvelopes are directly applicable to left hand drive
motor vehicles designed fgr seated operators in full width or single width seats
having fore and aft seat agjustment approximately horizontal. Application to

right hand drive vehicles

is assumed to be symmetrically opposite.

3.3 The hand reach fenvelopes are directly applicable for a three-finger

grasping reach 1o 3 forwa
maneuviced horizontally
4. Licfinitions .
4.1 Driver Hand Re.
drivers in a simulated dr
steering wheel and the ri

'D. Hammond and R. R
presented at SAE Automotivg
January 1972,

?D. Hammond. D. Maurer
Drivers.” SAE Paper 750357
Exposition, Detroit, Michiga

d mounted control knob of 25 mm (1 in) diameter
n the fore-aft direction. -

tch Capability—The maximum reach capability of
ving situation with the non-reaching hand on the
bht foot on the accelerator pedal.

oe, “SAE Contrpls Reach Study.” SAE Paper 720199
Engineering Congress and Exposition, Detroit, Michigan,

and L. Razgunas, “Controls Reach—The Hand Reach of
presented at SAE Automotive Engineering*Congress and
. February 1975.

Recommended Practice, exceptiwhere noted, are d
mended Practice J1100a, ‘“Motor Vehicle Dimensior
defined normal to the thrée-dimensional reference s

fined in SAE Recom-
s.” All dimensions arc
stem of the vehicle as

described in SAE Recominéended Practice J182a, “Motor Vehicle Fiduciai

Marks.”

The characteristics ‘of seat geometry are described ip terms of the iwo- and

three-dimensional/ H*point devices with 95 percentile
as described i SAE Recommended Practice J826b, “L
ing and Measuring Vehicle Seating Accommodation

leg length adjusuments
evices for Use in Defin-
” The interior dimen-

sions arc measured with the front seat in the rearmost phormal driving position

as specified by the manufacturer. All other adjustablé

features, such-as steer-

ing'wheel, seat height, or tilt adjustment for the seat black or seat cushion, are

located as specified by the manufacturer, and if not
tioned at a normal driving position.

4.7.1 CexterLive oF Occupant (C/LO)—Centerl
“Y” coordinate of the H-point and is represented by

specified will be posi-

ne of occupant is the
the centerplane of the

occupant or H-point machine in each designated seafing position.
4.7.2 AcceLerator HeeL Point (AHP)—Acceleratpr heel point is located

at the intersection of the two- or three-dimensional dq

ice heel point and the

depressed fioor covering with the shoe on the undepressed accelerator pedal

This diagram represents a three-finger grasping reach to a 25 mm (1.0 in.) diameter controt knob. All
measurements for the hand-reach envetape zre referenced te the centre of the control knob face.

FIG. 1—THREE-FINGER GRASPING REACH
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and the fout angle
(H30) greater than
specified by the ma

at a minimum of 87 deg. For vehicles with SgRP to heel
457 mm (18 iny. the accelerator pedal may be depressed as
nufacturer. If the depressed pedal is used. the foot must be

flat on the accelerator pedal.

4.7.3 Type 2A—

A seart belt assembly consisting of either a separate upper

torso restraint intended for use only with a Tvpe 1 seat belt assembly or an
upper torso restraint which may be connected to a Type 1 seat belt assembly

for use as a Type_

9

seat beltagsembly.

5. Required Characteristics
3.1 The following table lists the ranges of the interior dimensions for
which this Recommended Practice is applicable:

Hand Reach Reference Plane. The fore and aft Jocation of this plane rearward
from the Accelerator Heel Point is determined from the value of the General
Package Factor (G) as shown in paragraph 4.4.
6. Procedure for Using the Hand Reach Envelopes
6.1 The envelopes are located in the vehicle according to a set of orthog-
onal reference planes: a “Z” plane through the Seat Reference Point set at
zero. an “X" plane set at HR, and a “Y” plane extending through the C/LO.
6.1.1 EstaBLisH A REFERENCE ORIGIN
6.1.1.1 Specify the dimensions describing the geometry of the vehicle
seating configuration and calculate the value of the General Package Factor
(G) as described in Fig. 3.
6.1.1.2 Calculate HR from the value of the General Package Factor (G)
as shown in paragraph 4.4. Determine the longitudinal location of the hand
reach reference plane by comparing HR to L33, the horizontal distance from
SgRP to Accelerator Heel Point.
6.1.1.2.1 I (HR-L53) is less than zero, then the hand reach reference plane
is located longitudinally at a distance (HR) rearward of the Accelerator Heel

L40 Back angle-front 9.0 deg 33.0 deg
142 Hip angle-front 87 deg . 103 deg
H30 SgRP-front to hee! pt 130 mm (5 in) to 520 mm (20.4 in}
L23 Normal driving and riding

seat track travel 130 mm (5 in) nominal
w¢e Steeringruheal

outside diameter 330 mm (13 in) to 600 mm {23.6 in)
Hig Steering wheel angle 10.0 deg to 70.0 deg
i Accelerdtor heel point to

steerifg wheel center 660 mm (26 in) to 152 mm {6 in)
H17 Accelerdqtor heel point to

. steerifig wheel center 530 mm (21 in} to 838 mm (33 in)

5.2 The enve
be reached by at lg
of 50/50, 75,25, 3
envelopes for each
aft direction to s
400 mm (15.7 in)
and from — 100 m
(31.5 in) above thd

5.3 Hand rea
different seating g
ratios. The selectig
value of the Gener
fernale driver popu
age Factor (G) is
seating configurati

5.4 The Hang
relationship that
horizontal compon

bopes describe the boundaries of control locations that can
ast 95% of certain driver populations that include mixtures
nd 90/10 male to female driver population ratios. The
pf these categories are described as referenced in a fore and
pecified seating coordinates. The envelopes extend from

ohtboard to 600 mm (23.6 in) inboard of operator centerline

n (—3.9in) below the Seating Reference Point to 800 mm
Seating Reference Point. See Fig. 2.

h envelopes are provided in the following tables for seven
onfigurations and three male. female driver population
n of an envelope for a vehicle is based on the calculated
al Package Factor (G) and the identification of the male
ation ratio appropriate for the vehicle. The General Pack-
calculated using the dimensions describing the vehicle
bn as shown in Figs. 3 and 4.

Reach Envelope is located in the vehicle by emploving a
tilizes the value of the General Package Factor(G). The
ent of the envelope is measured as a distance {6rward of a

H18

Point.
6.1.1.2.2 If (HR-L53) is greater than zerg, th
located longitudinally at the H-point of-thered
as specified by the manufacturer.
6.1.2 IDENTIFY THE APPROPRIATE HAND REA
6.1.2.1 Referring to the following tables,
lope appropriate for the value of the General
for this vehicle and for the specified driver pol
6.1.2.2 Determine ¢he\lateral locations of
locations will be described as lateral locations
the height of the «control above the horizon|
described in paragraph 6.1 above.
6.1.3 DeerMiNe IF THE CoNTROL 1S WITHIN
6.1.3,1y The limiting value of reach can
table at the designated elevation and station Id
requiredif the necessary locations are not incl
latetally first before interpolating vertically. Cu
be made using two locations on either side of

3The blank areas in the hand reach tables are rd
measured or where design limit values could not b
regions where the difference between the hand reach m|
values exceeded 25 mm (1 in). The reach values sho
cautiously.

hand reach reference plane is
rmost normal driving position

tH ENVELOPE

dentify the hand reach enve-
Package Factor (G) calculated
pulation.

the controls of interest. These
from the (C/LO). Determine
tal elevation reference plane

Reacu?®

e read from the appropriate
fcations. Interpolation may be
hded in the table. Interpolate
rvilinear interpolations should
the desired control.

gions where hand reach was not
established. The gray areas are
bdel and the observed design limit
vn in these areas should be used

|

L53

FIG. 2—VEHICLE SEATING CONFIGURATION
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FIG,4-HAND REA

HORIZONTAL REF

\_ AT “0" GRID ELHVATION
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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 .
vehicte can be calculated by substituting the principal package dimensions
into the eguation shown below.
tn computations using millimetres:
G =0.0018 (H30) - 0.0197 (L40) + 0.0027 {W9) + 0.0106 (H18)

-0.0011 (L11) + 0.0024 (H1‘7) +0.0027 (L42) - 3.0853
In computations using inches:

G =0.0458 (H30) - 0.0197 (L40) + 0.0688 (W9) + 0.0106 (H18)

-0.0283 (L11) + 0.0603 (H17) + 0.0027 (L42) - 3.0853

HAND REACH ENVELOPE

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 LESS THAN -1.25) POPULATION MIX: 60/60 MALES-TO-FEMALES

CH ENVELOPE IN VEHICLE POSITION

TABLE 1

(INCH)

FIG. 3—-GENERAL PACKAGE FACTDR (G)

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

AI'GBOP\;’E STATIONS OUTBOARD OF\C L/O (inch) ‘ STATIONS INBOARD OF C L/O (inch)
(inch) 1540 125 1040 . Ta5~ 5.0 2.5 0.0, 040 2e5 50 7S5 100 12+5 15¢0 175 | 20.0 22.5
350 12¢a 1BeB 1501549 165 169 17.0 169 1760 17+1 169 1643 .
325 148 1pel 19417 179 18.4 18+8 191 18«7 190 19¢]1 188 183
30.0 169 1Be1" _1B.9 19.6 20.0 20.4 207 20+3 20.8 20.4 20.5 20.0

27+5 18.7 137 203 210 2I+a 2tl+7 o3 220 2I+9 8 199  T9+0 17R 1644
2540 20«1 210 21.7 22.2 22.5 22.7; 235 233 22.8 22.1 21le4 205 19.4 17.9
225 2142 28e¢1 2267 23«1 23.4 2304 2444 243 2349 233 2246 2177 2046 19.0
20+0 22.0 22+.8 234 23.8 24.0 23.8 2Se1 250 PAeT 2a.P 23+6 PPe? PleS 1949
u-_S 22¢6 23+3 2349 24+¢3 244 23.9 (Ph4el 252 25.5 2546 25.4 4.9 24.3 23.3 22.1 205
1540 2248 235 24+l 2445 2445 238 223 280l P52 D25e7 2%+9 PS5 2S5s4 247 23T 2Peh1 PNLK
1245 2248 23+4 2401 2446 2444 234 213 D462 2409 255 Phe0 26e¢] 257 25.0 23.8 22.4 20.8%
100 22.4 23.0 23.8 24+3 24.2 26.1 2548 2849 2346 22.0 2n.5
_Te5 21.9 22.4 23.3 239 23.6 259 2546 V?b-'l 23«1 21¢4 19+9
5.0 210 21.6 22.6 23.3 25«4 2543 24a.2 2P2.3 204 19.0
_2_-_5 199 205 2146 224 239 248 2447 234 213 19.0

Q0e0 18B+6 1942 221 P39 238 2Ps4 199 1744

=25 1740 ~l7o6 2lels 2249 2248 Zlel 1Be3 15.s
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HAND REACH ENVELOPE

TABLE 2
VEHICLE RANGE: (G LESS THAN -1.25)
{INCH)

POPULATION MIX: 75/26 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

ELi\BISvEON COMPOSED OF 75% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT,
H PT STATIONS QOUTBOARD OF CL/O (inch) STATIONS INBOARD OF C L/O (inch)
(inchh 1540 125 10.0 7¢5  5¢0 245 0.0 0.0 245 5.0  7+5 100 12.5 15.0 175 20.0 22.5
35:0 138 1542 1644 172 17.8 18.1 18.2 18+5 1Bs7 1847 1845 1749 1740 15:8 1445 1341
32+5 162 17¢4 18¢4 191 1946 200 20.3 202 20.6 20+6 20+:3 198 18.9 17-9A 167 1545
30+0 18+2 1943 20+2 2048 21+2 21+5 21.9 2147 2242 22.2 2149 2144 720.6 1947 187 . 1745
Eﬂ 199 20.92tvT—22v2 2278228230 T35 236 2353 2P B Prs Tl ZIs3 20sa 1912 17.4
25.0 21.3 22.2| 22.9 23.3 23.6 24+6 24+7 24.5 240 23.4 22.7 P1.8220}7 19,1
22.5 2244 23.2| 238 24.2 24.4 25.4 256 254 PS50 2445 238 H249 2118 20.2
20.0 23.2 23.9| 24.5 24.9 25.0 24.7° 25.8 26+41 2641 25.8 25.3 2447 L23.8 226 21.0
175 23.6 24+3| 24.9 25.3 25.3 24.8 . 2640 2644 2645 2644 2640 ,/25:3 24.3 2311 21.5
15:0 23+8 24¢5| 25+1 25¢5 2564 2446 229 2502 25.9 2645 268 2647 2694 )25¢7 2446 23pP 2146
12:5 2347 24+4| 25¢1 25¢5 25¢3 24.1 217 24.9 255 2648 2649 26W6 258 24.6 23p1 21,5
10.0 23.4 24.0| 24.8 25.3 25.0 26+5 26.8- 2646 25.7 24.3 20p6 21.1
75 227 23.4] 2443 24.8 24.4 2640, 26.5 263 25.3 23.7 21}8 20.4
S5¢0 2149 22.5| 23.5 24.2 25¥3 £6.0 25.9 24.7 22.6 20b7 19.4
2.5 20+7 21e4| 22.6 23.3 24.3 25.3 25.2 23.8 21+.6 19p2 1B.0
_0.0 19¢3 20,1 23¢1 24+4 24.3 22+7 20¢1 17pS 1644
=25 17+7 18.5 21e6 23.2 23.1 21.3 1R.3 15p4 14.4
. _ 4 o TABLE 3
HAND REACH ENVELOPE VEHICLE RANGE:(G LESS THAN -1.25) POPULATION MIX: 80/10 MALES-TO-FEMALE.S
{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.
A:Op\f STATIONS OUTBOARD.OFC L/Oi {inch) STATIONS INBOARD OF C le (inch)
finch)  15.0 12.5]| 100 7.5 ) 5.0 2.5 0.0 0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20}n 20.5
35:0 14e7 1641|1741 /1890 1845 1849 19.0 19¢4 1946 197 194 18.9 18.0 168 15.5 1442
32.5 17.0 18.2 | 19.2 19.-9 20.3 20.7 21.0 2101 21+5 2145 21e2 207 198 18ed 177 16{4
300 19.0 20.1 L2099 ©21.6 21,9 90,0 20,9 88.5 33.0 93.1 99.4 o0.2 a1.s an.e 10.6 1als
27.5 20+7 21e7 2244 22.8 23+2 23+4 23e7 24s3 24e4 P4sl 2346 22.9 2241 2142 2041 1R.6
25:0 22.0 229 23.5 24.0 24:2 24+3 2404 25:3 5.4 25.2 2448 24.2 P3e4 2046 2led 1949
82+5 23«1 23.9 24.5 24.9 25.0 24.9 24.6 26e0 2642 26¢1 257 P5.2 245 236 22.5 20.9
2040 23¢8 2446 252 2545 25.6 25¢3 24.5 L R6.4 2647 2647 26.4 2640 25.3 24.4 23.2 216
175 24+3 25:0 25.6 25.9 25.9 25.3 24.0 26e5 27+0 27«1 270 2646 £5.9 24.9 23.6 22.0
15¢0 2444 25¢1 25.8 261 2640 25.7 26+4 2649 2743 27.3 26.9 262 25.1 23.7 22,1
1245 2443 250 25.7 26¢1 25.8 25¢3 25.9 P72 274 2T¢1 2h¢3 95N 23.5 2£1.9
10+0 23¢9 24.6 25.4 25.8 25.4 26.9 27.3 27.0 26+1 246 P29 214
_T7:5 23¢3 24+0 24.9 25.4 24.8 . 2644 2649 26.7 257 2440 2261 207
_5.0 22¢4 231 2441 24.7 25.6 26+4 2642 25.0 230 PN.T  19.5
_2s5 212 22.0 23.1 23.8 2445 25.6 2505 2440 21e7T 19.3 182
_0.0 19.8 20.6 23+3 2446 P4.5 2249 208 17.5 1645
-2.5 18+2 19.0 21.8 23+4 23¢3 21s4 1.3 15.3 14.4
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TABLE 4
HAND REACH ENVELOPE 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.
ABOVE ’
H PT STATIONS OUTBOARD OF C L/O (inch) STATIONS INBOARD OF C L/O (inch)
finchy  15.0 12,5 10.0 7.5 5.0 2.5 0.0 0e0 2.5 5.0 LeS 100 12+5 15.0 17¢5 20s0 22.5

35:0 12e5 1440 15¢2 1641 1647 17«1 17.2 1742 173 174 1742 1645
32+5 15+0 1643 1743 18.0 18.6 19.0 19.3 190 193 194 19.1 18.6

300 1740 1842 1941 19¢7 20e2 20¢6 2049 2046 21} 21e1 20.8 2043

27:5 1848 1948 20.6 21.2 21.5 21.8 2. 21,9 20,5 0.6 22.3 2.8 16.7

2520 2002 211 (2148 223 22.6 22.8 - 23+8 2345 2341 2244 2147 20~ 1947 18.1

225 2143 2242 |22.8 23.3 23.5 23.5 .. 8; 4.7 24.5 24¢1 236 22.9 22¢0) 2049 19.3

20+0 2241 22.9 |23+.5 23.9 24.1 23.9 253 253 25.0 24.5 23.8'.22.9 218 20.2

1745 2246 23.4 [24.0 24.4 24.5 24.1 23.1 2446 2543 25.7 2548 25.6 25.2 ,24.5 23.6 2243 20.7

15:0 2209 235 [24.2 2446 2446 24.0 22.5 2446 253 25.8 2641 2641 25,72/5.0 23.9 296 21.0
1245 22.8 23¢4 [24.2 24.6 24.6 236 21.5 24.+3 2540 L2601 2643 (2.0 25.2 24.0 22{5 1.0

100 22.5 23+1 |23.9 24.4 24.3 25+9 26.3U26+0 2S¢t 23R 22J1 2044

TeS 219 2245 |23e44 2440 23.8 P55 266} PSR 2448 23.2 21{4 20.0

Se0 211 '2146 |22.6 23.3 2499 25.6 P5.4 2443 224 2044 19.0
2+5 200 20+5 |21.6 22.5 23+9 24.9 2448 2345 21.3 1941 17.8
0.0 18.6 19.1 2248 241 24.0 22.5 20.0 1744

=25 170 17+6 2led  23.0 2249 212 1He3 1544 -

TABLE 5

HAND REACH ENVELOPE VEHICLE RANGE: {-1.24 <G <-0.75} 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 76% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
AHBOIx’E STATIONS OUTBOARD OF/CIL/O (inch) STATIONS INBOARD OF C L/O (inch) .
(inch) 150 1245 |10.0 7e5 50 25 0.0 N0 25 50 745 100 1245 150 17.5 20k0. 2245
35+0 . 14+0 155 [16+6 175 18.0 lBoh.FIS-S 18¢7 1849 19.0 1847 1842 173 16el 143 (3ha
32¢5 1664 1747 [18¢6. 1943 19.9 202 2045 20+5 208 P09 2066 20N 19+2 1Ke2 17.0 15hR
300 18¢4 19+5 |2044 21+0 21.4 21.8 22.1 22.0 225 22.5 22.2 217 209 P00 19.0 17K

27«5 20+1 21«1 2148 223 22.7 23.0

238 23.9 23.6 P3.1 22.4 2146 207 19.5 1841

25¢0 215 22¢4 23.0 23.5 23+.8 23.9 . . 2448 25.0 24.8 243 2347 23«0 22.1 2140 194

2245 22.5 233 24.0 24e4 2446 2406 & 25:8 25.7 25.3 248 24.1 £3.2 2Pel 20N.5

200 2343 2430 24+6 25.0 25.1 24.9 2604 2643 2601 P56 24.9 24.0 P28 S1.2

1745 238 24.5 251 25:5 255 25.0 2545 - 262 2647 26¢8 2646 2642 25.5 28Le6 23.3 Ple7

15¢0 23¢9 2446 25¢2 25.7 25¢6 24.8 23.2 25¢4 2601 2647 27¢0 27.0 2646 25.9 24.% 93.4 219
1205 2348 2445 25.2 25.6 25.5 24.4 221 25:0 25.7 2644 27.0 2741 P6eH 2640 2448 3.3 21.7
100 23.5 24.1 24.9 25.4 25.1 2549 2647 27.1 2643 25.9 24.5 9P.R 21.3
_Te5 2248 23.5 24.3 24.9 2446 #8541 26.2 26.8 2645 25.5 23.8 P2.n  20.5
520 21.9 22.6 23.6 24.2 25.4 2643 2641 24.9 22.9 208 19.5
_2+5 20+8 21.4 22.6 23.4 2445 25.5 25.4 2440 2147 19+4 1R.P
0+0 19.4 201 . 23e2 2446 24,5 2249 20.2 1746 16.5

=25 177 1845 21e4  23+4 23e4 21.5 1RBe4 15+5 1446
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TABLE 6
HAND REACH ENVELOPE 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

. B 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 2s RESTRAINT.

?op\‘lrs STATIONS OUTBOARD OF C L/O (inch) STATIONS INBOARD OF C L/O (inch)

{inch) 15,0 1245 1040  7¢5 5.0 2.5 0. 0.0  2¢5 560 7¢5 1040 12+5 150 1745 20.0 22.5
3540 14.9 16+3 174 18¢3 188 19.2 19.3 1946 199 19¢9 19+7 19+1 18¢2 17+1 158 14t

32¢5 1742 18+5 19:4 20¢1 206 21.0 2143 213 217 21+8 21¢5 2049 2001 1941 1.0 16e7
30:0 19.2 20.3 21.1 217 22.1 22.5 82.8 2248 233 2343 230 22¢5 218 20.9 19.9 1R.7

27.5 2049 218 22.6 23+1 23.4 23.7 23.9 23.9 2446 24+6 244 23.9 23.2 22.4 Pl.S 20.4 1R.9

25:0 2242 23e1 2347 24.2 24,4 24.6 2446 2507 25.5 25.0 24.4 237 P28 21.7 20.2

22+5 2342 2440 24¢7 25.0 25.2 25.2 2449 26¢5 26+3 2640 2525 | P48 P39 22.7 21.2

20+0 2440 24¢7 253 25.7 25.8 25.5 24.8 2740 27.0 26+7 2643 25.6 P4sT 235 21.9

175 2444 251 257 2641 261 2545 2444 2742 27¢4 272, 26+.8 26«1 PS5.]1 23.9 22.3

150 2446 2542 2549 2643 2549 2666 27+2 2745 027¢6 27.2 26¢5 PS.3 23.9 22.4

125 2444 2541 258 2642 25e5 26e1 2648 2744, 276 273 2645 P52 23.7 22.2

100 2441 247 25.5 2640 2745 27.3 2643 P4.9 23.1 21.7

Je5 2344 2440 24+9 25.5 25.0 PTeP 2720 2549 P42 2263 209

5.0 2215 23«1 24.2 24.8 Pheh 2645 25.2 P3e2 21s1 19.8

25 2143 22.0 23.2 23.9 2447 2549 2507 243 Ple9 19.5 18.4
0.0 1919 20.6 ' 23+5 2449 24.8 23¢1 P04 17.7 167
ﬂ 1842 19.0 22.0 237 23.6 21«7 [18+S 155 14e7
TABLE 7
HAND REACH ENVELOPE VEHICLE RANGE: (~0.74 <G < -0.25) P.OPULATION MiX: 50/50 MALES-TIO-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.

ltiwr‘g's STATIONS OUTBOARD OF C L/O (inch) STATIONS INBOARD OF C L/O {inch)

finch) 1540 12.5 4040 745 5.0  2+5 0 020 _2¢5 560 745 100 1245 1540 1745 20.0 52.5
Qé:g 1247 14427 15.4 163 16+9 173 174 17.5 17+€ 177 1745 169 1740 .14-8 32t 12.0

32e5 1541 <1644 17+4 18+2 18¢8 19+2 19.4 1903 19e7 19«7 19¢4 1849 18.0 17.0 [5.8 14.5

30.0 17 18-+3—19-+ 219~ )—LOvi—LOvF—EvD 2O PP T 20T TSR TRy 1 7.8 16.6

275 18.9 2040 20¢7 21+3 21,7 22.0 22.2 2202 22.8 2249 22.6 28.1 21.4 2046 1946 1945 17.0
EELQ 20+3 213 22.0 2245 22.8 23.0 23.0 2342 23.9 24.0 238 234 2247 22.0 21} 200 184
2245 2le4 22.3 22¢% 23¢4 23.6 23.6 23.5 2440 24eT DAY DPhuK  DA4 2D ©3.8 22e3 21.8 1946
20:0 222 23.0 23+6 24+1 242 2441 2346 2445 25.2 256 25.5 25:3 24.8 24.1 23.2 22.0 20.4
175 22¢7 23e4 2401 24+5 2446 2442 233 ° 2447 25.5 25.9 26.0 25.9 25.5 2448 23.8 22.6 21.0°
lé:g 230 23.6 2443 20.? 24.7 260 2643 P6:3 25.9 2£25.2 24.1 PPsR  Dl.2
1245 2249 23+5 24.2 24.7 2447 : 2548 2643 2heS 2642 25.4 24.2 22.7 Pi.l
10.0 22.6 23.1 23.9 24.5 24.4 253 2661 26+5 26.2 25¢3 2349 22.2 2047
_7¢5 22.0 22.5 234 24.0 23.9 2446 256 2642 2640 25.0 23.4 21.5 2041
5.0 2lel 216 22:6 23.4 2540 2548 25.6 24.4 22.5 205 19.1
2.5 200 20¢5 21+6 22.5 24¢0 2541 25.0 23+6 21e4 19.1 17.9
0s0 18¢6 1941 20e4 21.4 R2.9 P42 24.1 2246 20.0 17.4

“2e5 17¢0 175 19.0 2041 215 23¢1 2341 213 18.3 15.4
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HAND REACH ENVELOPE

TABLE 8

VERICLE RANGE: {-0.74 <G < -0.25)

(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

ELEVATION COMPOSED OF 75% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
ﬁlsop"’ri STATIONS GUTBOARD OF C L/O {inch) STATIONS INBOARD OF C L/O (inch)
linchy 1540 1245 100 7¢5 5.0 2.5 0.0 0s0 25 500 7+5 100 12:5 15.0 1745 200 22.5
3540 1443 15:7 1648 177 18«3 18.7 18.8 19:0 192 1943 1940 1He4 17e6 164 15.0 1347
32.5 16.6 T17.9 1848 19.6 201 20.5 20.7 P07 21¢1 21e2 2049 2043 19+5 1845 17+3 161
300 186 19+7 206 21+2 21.6 22.0 22.3 2242 22.7 22.8 22.5 22.0 21+2 20.3 19:3 1B.1
27+5 202 21+3 22.0 2245 22+9 23.2 23.4 234 2408 24,2 23,9 23,4 20,7 21.9 21.0 19.8 8.3
25¢0 2146 22.p 2342 2347 2349 2441 2442 2444 25¢1 25:2 25.0 28646 2440 23.3 2244\ 1.2 19.7
&-5 2246 23.p 241 2449 2447 2447 2445 25.1 PheH 261 25.9 2546 25.1 Pdey 2355 22:3 20.7
20.0 23+4 24.p 24.8 25.2 2543 25.1 24.5 255 263 2646 26+6 264 25«9 252 24+.3 33.1 21.5
175 23¢9 24¢p 25:2 2546 25.6 25:2 2442 2507 2644 2649 27.0 2649 2645 25.8 24,8 23.5 21.9
1500 2440 2441 2564 258 2567 2649 27.2 27.3 2449 " 26.2 25.1 3.7 22.1
12.5 23.9 24.p 25.3 25.7 Bs.6 26¢6 2742 27.4 "27sl 2643 25.0 23:5 2i.9
100 2346 24.p 25,0 25.5 25.3 26+0 269 _27:3 2740 2641 24.6 22.9 21.5
T:5 2249 23.5 2444 25:0 24.7 25.2 2644N\'27:0 268 25:7 24:0 921 2047
_5:0 22+0 .22.p 2346 24.3 8546 26.5 2643 25.1 231 1o 19,7
_2:5 20+9 21.p 22.6 23.4 PAi6 R5.¢7 2546 P42 21.9 19.5 18:3
_0+0 19.4 20.) 2lea 22:3 23.4 24.8 P4.7 2341 20.8 7.7
2245 17.8 18. 19.9 21.0 2169 23.6 2346 2147 18:6 (5.6
TABLE 9
HAND REACH ENVELOPE VEHICLE RANGE: (~0.74 <G < —0.25) 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 ENVELIOPE DESCRIBES A 95% LEVEL OF PERFORMANCE OF A DRIVER POPULATION
ELEVATION COMPOSED OF 90% MALE AND 10% FEMALE DRIVERS WEARING A TYPE Za RESTRAINT.
AHB%‘f STATIDNS OUTBOARD OF) C\L/O {inch) STATIONS INBOARD OF C L/O (inch)
{inch) 100 705\ 5.0 2.5 0.0 0:0 2.5 5.0 7+5 10s0 12+5 150 17.5 2P0
177 <1835 19«1 19+5 19.6 199 2061 2062 1949 19¢4 185 173 160 1fse7
19752044 209 212 21.5 2146 220 2240 21e7 2142 20e¢4 19+4 18.2 1|70
; L83 21.9  22.4 22.7 23.0 23.0 23¢6 23.6 23¢3 22.8 22.0 212 20.2 1p.0 17.6
275 210 22.0 22.8 23.3 23.6 23.9 24.1 2442 24.8 24.9 2446 24.1 235 22.7 21.8 2046 1901
250 2244 2343 23:9 24e4 24¢T 2448 2448 25e1 258 2569 25.7 2563 2447 24:i0 23«1 P2.0 20.4
225 23¢4 24.2 2448 2542 25.4 2544 25.2 25.7 2645 2647 2646 2643 25.7 25.1 24.2 23.0 2l.a
200 2441 2449 25¢5 2549 26.0 25.7 25.1 26s1 2649 2742 2742 27.0 2645 25.9 24.9 23.7 22.1
17+5 2445 2542 25.9 2662 26+3 25.9 2447 2642 269 274 2746 P75 27«1 2644 25¢4 2441 22.5
1540 2447 25.4 26.0 26.4 263 2748 PTeR 27.K 275 2647 P5.6 24.2 2246
125 24.6 25.2 25.9 2664 26.2 2740 27¢7 27«9 2746 26:8 2£5.5 23.9 22,4
10+0 242 24.8 25.6 261 25.8 P6+5 274 27.8 275 2646 P5e1 23.3 P1.9
_7:5 23+5 24.1 25.0 25.6 25.2 2546 P64 274 27.2 PHhel PUels 2R.4 Pla)
_5:0 22.6 23.2 24.2 24.9 2640 2649 26.7 25.5 23.4 21.2 20.0
2:5 21+4 2.0 23.2 2349 2540 2641 2640 24.5 22.1 1947 1He6
_0e0 19:9 20+6 219 22.% 23+7 25:1 25.0 23¢3 20.6 1749
=2e5 1842 18+9 20+5 2145 P22 2349 23eR 2143 18R4T 1547
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ELEVATION

HAND REACH ENVELOPE VEHICLE RANGE: {—0.24 <G < +0.24)

TABLE 10

'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

COMPOSED OF 50% MALE AND 50% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
‘:-lBOPYTE STATIONS OUTBOARD OF € L/O {inch) STATIONS INBOARD OF C L/O (inch)
finch) . 15.0 12¢5 1040 7.5 5.0 2.5 0.0 0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5_ 20.0 22
35:0 1249 1444 1546 1645 17e1 17.5 17.7 1747 1840 1840 17.8 17.2 16+3 15.1 137 1243
325 1542 1646 1746 18+4 1849 1943 1946 19¢6 20.0 20,0 19.7 19+1 1843 1743 16el 1448
3040 ‘1743 18+5 194 20.0 20.5 20.9 21.2 211 21e7 21+7 2144 20.9 20+1 19.2 18.2 17.0
27+5 140 20+1 20.9 21.4 21.8 7o 2244 22.4 23¢1 232 2249 22¢4 217 209 (2040 188 1743
25:0 2Qe4 21.4 2241 22.6 22.9 23.1 23.2 23e4 2441 2443 24.1 23.6 23.0 2233 [21.4 20.3 1847
2205 2145 22.4 23.0 23.5 23.7 23.8 23.6 2442 24.9 25.2 25.1 24.7 2452, 93.5 [22.6 21.4 19.%
20.0 293 23.1 ‘2347 24.2 24.3 2442 2347 24.7 25.4 25.8 25.8 25.5 s 24.4 |23.5 2.3 2047
175 2448 23.5 24.2 2446 2447 24.4 23.5 24.9 2546 26+1 26.2 2641 25.7 25.0 [24.0 22.8 1.2
15.0 2340 2347 ‘2404 2448 24.9 26.1 26.5( 2645 26.2 25.4 |24.3 22.9 21.4
‘1205 23.0 2346 2443 2448 24.8 : 25.9 2645 2647 26+4 25.6 |24.3 22.8 21.3
100 2.7 23.2 2440 2446 24.5 25.4 0 2642 26.7 2644 25.5 |24.0 22.4 20.9
_7:5 24¢1 2246 23.4 2401 24.0 28.6 25.8 26e4 2642 25.2 |23.5 21.6 20.2
5.0 2fe2 217 22.7 23.4 : 25¢1 259 25.3 ‘24.6 2206 2045 19.2
_2.5 2qe1 20.5 21.6 22.5 2441 25.2 25¢1 233 [21.5 1941 17.9
0.0 1d¢7 19.1 20.4 21.4 2340 2443 2443 297 2041 17e4
2225 17¢1 1745 18.9 2041 21ef 23.2 23.2 214 [1Be4 15.5
TABLE 11
" HAND REACH ENVELOPE VEHICLE RANGE: (—0.24<G<+0.24) POPULATION MiX: 75/25 MALESTO-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.
143%\45 STATIONS OUTBOARD OF C L/O {inch) STATIONS INBOARD OF C L/O (inch)
linch) 1500 . 12.5 40040, 7+5 . 5.0 2.5 0.0 0.0 2.5 5.0 7.5 10.0 1245 15.0 [17.5 20.0 22.5
35.0 145 1569 “17+1 17:9 1846 18.9 191 19.2 19.5 19.5 19.3 18.7 1758 167 [15.3 14.0
32.5 1648~ 18s1 19,0 1948 20.3 20.7 21.0 2140 21+8 21e4 21.2 2046 198 188 [17.6 1604
30.0 18%%—19+6 507 044248 03.0 23.5 TS ITO— P T —TrTA—Trr—ETTS—PTTE—19.6 1.4
27.5 20.4 21+4 22.2 22¢7 23.1 23.4 23.6 23.7 2443 2444 2442 23¢7 23.0 22.2 21.3 201 18.6
25:0 217 2247 23+4 23.8 24.1 24.3 24.4 2446 2503 25.5 253 24.9 2443 23.6 22.7 21.5 20.0
22.5 2208 23.6 24.3 24.7 24.9 24.9 24.8 25.3 2640 26¢3 262 25.9 2543 4T 2348 22.6 2140
2040 23+5 24.3 24.9 25.3 25.5 25.3 24.8 2547 2645 26¢8 2648 2646 2642 as.ls 2446 2343 2147
17+5 24.0 2407 25.3 25,7 25.8 254 24e4 5e9 26+6 27.1 27.3 27.2 26+8 86e1 25.1 23.8 np
15:0 2442 2448 25.5 25.9 . » 27.0 27.4 27.5 7.8 26.4 25.3 23.9 22.3
12:5 2441 2447 254 2549 267 2Te4 2746 2743 2645 25.2 23.6 22.1
100 23.7 24¢3 25.0 25.6 25.4 : S 2602 27¢1 27.5 27.3 26.3 24.8 23.1 21.6
_7:5 23+0 23+6 24.5 25.1 24.9 25.3 26.5 27.2 27.0 25.9 24.2 22.3 20.9
5.0 22¢1 28.7 23¢7 24.4 25.8 2647 2645 25.3 23.2 21.1 19.8
245 20+9 21.5 2246 23.5 248 5.9 25.8 24.4 22.0 196 18.5
0s0 195 20.0 21+4 22.3 2346 25.0 24.9 23.2 20.5 17.8
-2.5 17.8 18+4 19.9 2140 2241 23.8 23.8 21.9 18.7 1548
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ELiVATlON COMPOSED OF 90% MALE AND 10% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT,
: %\f STATIONS OUTBOARD OF C L/O (inch) STAﬁONs 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_10e0 1245 150 17+5 20.0 22.5
35:0 1544 16+8, 18.0 18.8° 19.4 19.8 19.9 201 2044 2044 20.2 19+6 18+7 1746 16+3 14.9
Qa;é'vlzo1 1849 19.9 2046 21<1 21.5 21.5 21+8 22¢3 22.3 22.0 21¢4 2046 197 18.5 17+3
30.0  19e6 20+7 21+6 22.2 22-6 23.0 23.3 23+3 238 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 24.4 24.4 25.1 25.2 2449 24.4 2348 23,0 22.1 20.9 194
25.0 22.5 234 [2441 2446 24.9 25.0 25.1 253 26.0 26+2 2640 25.6 25.0 243 23.4 22.3 20.7
22.5 23.5 24.4 [25.0 25.4 25.6 25.6 25.4 260 2607 27:0 2649 2645 26+0 25¢4 245552343 21.7
&._o 242 25.0 |25¢6 2640 2642 260 PS4 26«3 27.1 274 275 27:3 26s8B 2601 RS2 240 2244
17.5 24.7 25.4 |26.0 26.4 26.4 26.0 25.0 6ol 2742 27¢6 279 278 274 26472507 2443 22.8
15.0 248 25.5 [26.1 26.6 2648 £27.6 28.0 281 27.8+ 27.0 25.8 4o P2.R
12¢5 24¢7 253 [26+0 265 2644 - 278 279 28.2 27.9, 27.0 25.7 244l P2.6
10,0 243 24.9 |25.7 26.2 2640 2606 276 280/ \27e3 2648 253 2345 22.1
_7.5 23.6 24.2 [25.1 25.7 25.4 258 2740 271 2745 2644 2446 2246 21.3
_ 5.0 2246 '23.2 | 2443 25.0 2642 Ng7.1 27.0 25.7 23.6 2144 0.2
_ 2.5 2led4 2240 [23.2 2440 25,0 2643 26+2 24.% 22.3 19{9 18.8
_0.0 20.0 20.6 [21.9 22.9 23+9 25.4 25.3 23.6 20.8 1441
=245 1842 1849 | 20+4 2145 Pl 20e2 2401 2241 1940 15{9
TABLE 13
HAND|REACH ENVELOPE  VEHICLE RANGE: ((+0.25 < G< +0.74) POPULATION MIX: 50/50 MALES-TO-FEMALEY
' {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.
A:o P\f STATIONS GUTBOARD OF/C L/O (inch) STATIONS INBOARD OF C L/O (inch)
{inch)  15.0 12.5 | 100  7¢5~5.0 2.5 0.0 Ds0 2.5 540 7e5 100 12+5 150 17.5 PNd0 225
350 13e1 14:5 [ 157 162% 7173 177 1749 18+0 18¢3 183 1Bel 175 1646 bls.u ta.0 1245
32¢5 15+4 1647 [17.8 186 19¢1 19.5 19.8 1948 20.3 2043 2040 19.5 1He6 17¢6 16+4 1542
30.0 174 18.6 | 1945 20.2 20.7 21.0 21.3 21e4 22.0 22.0 21+7 21.2 20.4 196 18.5 1743
27.5 19.1 202 21.0 21+6 22.0 22.3 225 22.7 2343 P3.4 23.2 22.7 22+0 1.2 203 19+1 17¢6
2540 20s5 2145 2242 22.7 23.0 232 23.3 2347 244 2446 24.4 23.9 234 22.6 217 206 1940
22.5 21.6 22.5 23.1 23.6 23.9 23.9 23.8 2444 25¢1 25.4 25¢3 25.0 24e5 238 229 217 20.1
20:0 224 2342 23+8 24.3 2445 24.4 23.9 24.8 25.6 26+0 26,0 25.8 25.3 2447 23.7 22.5 20.9
175 22.9 23.6 24.3 2a.f 24+8 2445 2347 25.0 25.8 2642 2645 26¢4 26s0 25.3 24.3 23.0 21.4
1_5-2 231 238 2444 2449 2540 P6s3 PbHeT 268 PHed 2547 ‘214-5 23,1 2145 v
12.5 231 23e7 24e4 24,9 24.9 2640 2647 2649 2646 P5.8 P4eS 22.9 214
10.0 22.7 233 24.0 24.6 246 25.5 2644 26+8 2646 25.7 P42 225 P10
Te5 22e1 226 23¢5 2442 2441 24.7 25.9 2606 26+4 25.3 23.6 21.7 20.3
5.0 21.3 21.7 22.7 23.5 £25.2 26+1 260 24.7 22.7 2046 1943
245 20«1 205 2146 2246 24.2 25.4 253 23¢9 21+5 19.?7 1840
0«0 18.7 191 20e¢4 2144 23¢0 2445 24.4 228 201 179
=2¢5 1741 175 189 26.1 2146 23+4 2344 215 18.4 1545

HAND REACH ENVELOPE

TABLE 12

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
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10

ELEVATION COMPOSED OF 75% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 23 RESTRAINT.
‘14809\45 STATIONS OUTBOARD OF C L/O {inch) STATIONS INBOARD OF C L/O (il;d‘l) .
{inch) 15,0 1245 1040 745 5.0 2.5 4.0 0:0 245 5.0 7.5 10s0 12¢5 1540 1745 20.0 22.5
35:0 1447 16¢1 173 1842 1848 19+2 19.3 1905 1948 19+8 19¢6 19+0 18e1 1649 15.6 14.3
32:5 1740 1843 19:3 2040 2045 20.9 21.2 2142 2147 21.7 21e4 2049 20+1 19+1 1749 1647
30.0 18.9 2041 2049 21.6 £2.0 22.4 2247 22.7 23.3 23+4 2341 2245 2148 20.9 19.9 18.7
27:5 20e5 [21.6 22¢4 2249 23.3 23.6 23.8 23¢9 2446 2447 2444 23.9 23+3 22.5 216 20.4 18.9
25:0 2149 [224B  23e5 2440 2443 24.5 2446 2448 25.6 25.8 25.6 25.2 24.6 2349 \23.0 21.8 20.2
22.5 22.9 [23.8 24,4 24.8 2501 2501 25.0 25:5 26.3 26.5 2645 26.1 25.6 2449 24.] 27.9 21.3
2040 2346 [24:4 25.0 25.5 25.6 25.5 25.0 25.9 26.7 27.0 27.1 26.9 26.3\35.8 24.5 23.6 22.0
17.5 2441 4B 25.4 25.9 2640 25.6 24.7 PRe0 2648 27.3 27.5 27.4,727.1 26.3 25:8 24.0 P2.4
15:0 24.3 P4.9 25.6 26.0 261 2742 27.7 2758 ,27.4 2647 25.5 24.1 22.5
12.5 24.2 P4.8 B5.5 26.0 25.9 2649 27.6 ~27.9 27.6 267 25.4 23.8 22.3
100 23.8 P4.3 25.1 25.7 25.6 26¢3 2943 27.8 27.5 2646 25.0 23.3 21.8
_7:5 23+1 3.7 2445 25.2 25.0 P5.5)'26.7 27.4 27.2 26+l 24.h 22.4 2140
5.0 222 247 2347 24.5 2640 269 2648 255 23§ 21.2 2040
ig‘ai.o b1.s 2.6 23.5 2449 2641 2640 2446 220 198 1846
0.0 19+5 P00 21.3 22.4 2347 252 25¢1 23.4 20.f 18.0
-2.5 17.8 [18.3 19.8 21.0 2243 24.0 2440 2241 18+% 1549
Table 15
HAND REACH ENVELOPE VEHICLE RANGE: (+0.25<G<+0.74} - 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.
maop\g's STATIONS OUTBOARD OF C L/O {inch) STATIONS INBOARD OF C L/O {inchy
linch)  15.0_ ]2.5 10,0\ 745 5.0 2.5 0.0 0:0 2¢5 560  7e5 100 125 150 17+9 200 2245
35.0 4 £8e2 1941 19.7 20.1 20.2 20¢4 207 207 204 19+8 190 1749 16+6 15.2
32.5 ¢ 20.1 20.9 214 21.8 22.0 2201 2245 22.6. 22.3 21.7 209 19.9 18.8 17.5
30.0 28— Evd—LPv—PITe—23TS 23T 2ns T 2u 23 8 23e 3 22+6 2l.7 20. 19.6
87:5 21.4 22.4 23.2 23.7 24l 24.4 24.6 2447 25.3 25.4 25.2 2427 2441 23e3 2244 212 19.7
25:0 22.7 2346 24.3 2448 25.1 25.2 25.3 2546 2643 2645 2643 25.9 25.3 24.6 23e7 2246 21.0
22.5 23.7 24.5 £5.2 256 25.8 25.8 25.7 2602 2649 27.2 2741 2648 2643 25.6 2a.7 23.6 22.0
2040 24e4 25.2 25.8 2642 2643 2642 25.7 2645 27+3 2747 27¢7 27e6 27.1 26el 25.5 2442 22.6
17¢5 24+8 2545 26¢1 2646 2646 263 25.3 2646 2744 27.9 2Bel 28e1 27.7 27.0 25.9 24.6 23.0
15.0 25.0 25.6 278 28.2 2844 28.0 27+3 2641 2446 23.1
12:5 24¢8 25¢4 26.1 2646 2645 27e4 2841 2B.q 28.2 57.3 25.9 24.3 22.8
100 24.4 25.0 2_5.3 2643 2642 2648 27.8 2843 2B.1 27.1 25.5 2347 2843
7e5 2347 24843 25.2 25.8 25.6 2509 27.2 27.9 27.4 26¢6 24e8 22.8 21.5
5:0 2247 23.3 24.3 25.0 26+4 27.4 27.2 25.9 23.8 21.6 20.4
8.5 21.5 22.1 23.2 241 25.4 2646 2645 25¢0 2046 20s1 190
0:0 200, 2046 21.9 22.9 PALl 2546 £5.5 2343 21.0 1H.3
“2+5 18.3 1848 215 2246 Q4el4 2444 22.4 19.2 161

HAND REACH ENVELOPE

TABLE 14

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

{INCH)

POPULATION MIX: 75/26 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

2043

-
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HAND REACH ENVELOPE

TABLE 16

VEHICLE RANGE: (+0.76 <G <+1.24)

{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/0) 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. i
‘:'iBOPYrE STATIONS QUTBOARD OF C L/O {inch) - STATIONS INBOARD OF C L/O (inch)
_“"d?’ 15.0 125 1040 7.5 5.0 2.5 0.0 0.0 2.5 5.0 7.5 1040 12.5 15.0 17.5 20.0 2245
35:0 13.2 14.7 1509 1649 17.5 17.9 1841 1843 1846 1846 18+4 17.8 169 15¢7 1444 13.0
32¢5 1545 1649 17+9 18.7 19.3 19.7 20.0 20¢1 2046 20.6 20.3 19.8 18.9 18.0 .16+8 1545
30.0 17+5 18+7 19+7 20+3 20.8 21.2 215 2147 2242 2243 22.0 215 20.8 19.9 1849, 17.6
27¢5 192 20v3i—ftvi—fivi—fPAvi—PRve—SRv? 2940 33+6—03+7—03+6—03+0—DR~-3—LI~5—BO+6— 19e4  17.9
250 20+6 2046 22.3 2248 24.8 24.6 24.2 23.7 22.9 28,0, [20.9 .19.3
22.5 21;7 22.6 2343 23.7 25.6 2546 25.3 24.8 2440 \(28.2 [22.0 20.4
20.0 22.5 2}.3 23.9 24.4 2642 26.2 26.1 25.6 2449 24.0 |22.7 ..2|ol
175 23¢0 287 2443 2448 | 2644 2647 2646 2643 25.5 24.5 |23.2 21.6
15.0 23.2 23.8 24:7.5 25.0 25.1 26.4 26.9 27.0 2697 25.9 24.7 [23.3 21.7
12.5 23¢1 287 24e4. 25.0 25.0 2601 2648 27,1\/86.9 26.0 24.7 |23.1 21.6
10.0 22.8 2B.3 24.1 2447 x 2648 2549 24.3 (2206 2141
_7e5 22.2 20.7 2345 24.2 26.6 25.5 23.7 [21.7 20.a
_5:0 213 2}.7 2247 23.5 25.3 26+2 2641 24.9 .22.8 [20.6 16.4
2¢5 202 2006 21¢7 2246 24¢3 25.5 25.5 28.0 2146 | 19+2 18.1
0.0 18+8 1Pe) 2044 21.5 23e1 24.6 24+6 22.9 202 [17.5 1645
=2:5 1741 1ffe4 18.8 20.1 21e7 23¢5 23¢5 21¢6 1845 [15¢5 1a.6
TABLE 17
HAND REACH ENVELOPE VEHICLE\RANGE: {+0.75< G< +1.24} 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 OT.75% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
‘:imPYrE STA[FIONS OUTBOARD OF'C L/O {inch) STATIONS INBOARD OF C L/O (inch) .
finch) 15.0 195 10.0 (755 5.0 2.5 0.0 0s0 25 540 7+5 100 12¢5 150 17+5 | 2040 22.5
Mv 1449 —1 . >17.s 1§-a 19¢1 19.5 19.6 197 2040 20e1 19.8 19¢2 18+4 17¢2 159 [ 1445
32¢5 171 .16+4 1945 20.2 2048 21.2 21.4 ‘21e5 2240 220 21+7 21e1 2043 194 182 [1740
3040 19¢1 20e27_21+1 . 21.8 22.2 22.6 22.9 23.0 23.6 23.6 23+3 22.8 22¢1 212 20.2 | 19.0
2745.- 2067 21s7 22.5 23+1 23.5 23.8 24.0 24.2 2448 25¢0 24.7 2442 2346 2248.7 2149 ao'.,7 19.2
2500, 2240 “23+0 23.7 242 245 24.7 24.8 25¢1 25¢8 2640 258 25¢4 2449 24+2 2343 22841 2045
2245 2340 23.9 .24.6 25.0 25.3 . 25.3 25.2 - 25¢7 2645 26+8 267 26+4 25.9 25.2 24.3 23.1 21.5
20.0 23.8 24.5 25.2 25.6 25.8 273 27+2 2647 2640 25.1 P38 22.2
1745 24.2 24.9 - 25.6 2640 2601 ;f 27¢7 27¢7 . 2703 -26¢6 25.6 24+2 22.6
15:0 24.4 25.0 25.7 262 26.2 2749 2840 27+7 26¢9 25¢7 24.3 22.7
12s5 2443 24¢9 25.6 26e1 2601 27.1 27.8 28.1 27.8 27.0 25.6 24.0 22.5
10.0 23.9 24.4 ‘ 745 o4 27.8. 26«8 25.2 23;4 22.0
_Ts5 23¢2 23.7 24.6 25.3 27.5 264 2405 22.6 21.2
. 5.0 223 22.8 23.7 24.5 2601 271 27.0 25.7 2346 21ea - 201
245 21el 215 22.6 23.6 2501 2644 2643 24¢8 22¢3- 19.9 18.8
- 0+0 19.6 20.0 21.3. 22.4 23.9 '25.4 25.3 23.6 208 8.1 17.%
2e5 17.9 18.3 19.8 - 21.0 22.4 2442 28.2 22.3 191 15.2

1640
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ELEVATION

COMPOSED OF 0% MALE AND 10% FEMALE DRIVERS WEARING A TYPE 28 RESTRAINT.
NPT STATIONS OUTBOARD OF C L/O (inch) STATIONS INBOARD OF € L/O (inch)
finch) 15,0 12.5 1040 7.5 5.0 2.5 0.0 000 2.5 5.0 7+5 1040 12.5 15.0 17.5 20,0 22:5
. 350 15.9 17.4 18.5 19.4 20.0 20e4 2045 2046 2049 2140 2047 20.1 19.2 18e1 1648 15.5
3245 1841 1944 2004 21.1 21.7 2240 2243 2203 22.8 22.8 22.5 22.0 21.2 20.2 1941 17.8
30.0 2040 21.1 22.0 22.6 23.1 23.4 23.8 3.7 24.3 24:4 241 23.6 22.9 22.0 21.0 1943
27.5 25 22.6 23.4 23.9 24.3 2446 24.8 2449 25.6 25.7 25.5 25.0 24.3 2346 | 22.7 21.5 2000
25.0 2448 23.8 24.5 25.0 25.3 25.5 25.6 12508 2605 26.7 2646 26.2 25.6-24)9 | 24.0 2248 21.2
22:5 2348 24.7 25.3 25.8 26.0 26.1 25.9 2644 2742 27.5 27.4 27.1 2646, £5.9 | 25.0 23.8 pa.2
20:0 24.5 5.3 25.9 26.4 26.5 R6es $8. - ; 2800 27.8 27.4 2647 |25.8 24.5 2249
1705 2449 25.7 26.3 2647 2648 28.4 2843 4B.0 27.2 [ 26v2 24.8 23.2
!_5_-'0 29e1 257 2644 26+8 2649 2B8¢0 2845 2846 2B¢3 2745 | 263 24.9 23.3
1205 24.9 25.5 2642 26.7 2647 27:6 2634 '2B.7 2844 27.5 2642 24.6 23.1
10,0 24.5 25.1 {wg&w _ l26.3 27.3|25.7 24.0 2205
7.5 24-8 24.3 25.2 25.9 2601 27.4 2842 2B.0 26.9 [ 25.0 23.0 21.7
5.0 2.8 £3.4 24.4 25.1 . 2646 2746 27.5 2642 [ 4.0 21.8 2046
2.5 2.6 22.1 23.2 24-1 25.6 26.8 26.7 25.2 | 22.8 20.3 19.2
00 2de1 20.6 21.9 2249 2403 25.9 25.8 241 [21.2 1845 17.5
-2.5 14.3 18.8 20.3 21.5 2248 2447 2446 2246 [19.4 1644 1545
.
_ TABLE19
HAND REACH ENVELOPE VEHICLE RANGE: (G GREATER THAN 1.25) POPULATION MIX: 50/60 MALES TO-FEMALES
(INCH)
HORIZONTAL JREACH 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 85% LEVEL OF PERFORMANCE OF A DRIVER POPULATION
ELEVATION COMPOSED OF 50% MALE AND 50% FEMALE DRIVERS WEARING A TYPE 2 RESTRAINT.
T STATIONS OUTBOARD OF C L/O (inchy STATIONS INBOARD OF C/LO (inch)
{inch) 190 " 1245 (1040 - 75 ° S0 2.5 0.0 0.0 25 ° 5.0 Te5 100 125 150 |17e5 200 22.5
35.0 1.4 14991601 17.0 17.7 ' 18+1 18.3 1806 18.9 19.0 1847 1841 17+2 161 |14+7 13.3
3205 19.7. 1750 18+1 18.9 19.5 19.9 20.) 2004 2049 20:9 2046 20e1 1943 18+3 [1741 15.9
30.0 1767182 19.3 20.5 210 844 813 B9 2046 006—£OI—08—otr—RO0ve19.2 1840
2705 19.3 2044 21.3 21.8 22.3 22.6 22.8 2341 23.9 24.0 23.8 23.3 £2.6 21.9 0.9 19.8 18.2
2540 20¢7 2147 224 23.0 23+3 23.5 23.6 . 2441 24.9 25.1 24.9 24.5 gﬁ-o 232 22.4 P£l.2 19.6
22.5 2148 22.7 23.4 23.8 24.1 24.2 24el 248 25.5 25.9 25.8 25.5 25.0 24.4 £3.4 2248 20.6
2040 2246 3.4 24.0 245 2447 B6:4 26.5 2653 25.9 25.2 24.2 P3.0 21.4
1745 2301 23.8 244 24,9 25.1 2646 2649 26.9 2645 25.8 24.7 23.4 21.8
15.0 23.3 2349 24.6 25.1 25.2 / 6.5 2741 27.2 .26+9 - 2641 2449 23.3 2149
12.5 23.2 23.8 24.5 25.0 25.1 2642 27.0 27.3 27.1 26:2 24.8 23.2 2147
10.0 22.9 23.4 24.2 24.8 : 25.6  27.0 26,0 24.5 28.7 21.2
705 22,3 22.7 23.6 2443 . 2448 26.1 2649 2648 25.6 23.8 21.8 .20.5
5.0 21.4° 21.8 22.7 2346 5.4 2644 26.3 25.0 22.9 20.7 19.4
S 245 2042 2046 21.7° 2246 24.4 25.7 25.6 24e1 2147 19.2 1841
0.0 188 1941 20+4 21.5 23.2 2448 2407 23.0 2042 17.5 .1645
-2.5 17.2 17.4 1848 2001 2148 £3.6° 23.7 2147 18.5 15.5 14.7

TABLE 18
HAND REACH ENVELOPE VEHICLE RANGE: (+0.75< G <+1.24)

(INCH)

POPULATION MIX: 90/10 MALES-TO-FEMALES

HbRIZONTAL 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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HAND REACH ENVELOPE

TABLE 20

{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 26% FEMALE DRIVERS WEARING A TYPE 2s RESTRAINT.
ILBOP\_II_E STATIONS OUTBOARD OF C L/O (inch) STATIONS INBOARD OF C L/O (inch)
linch) 150 1245 1040 7+5 540 2.5 040 0e0 2.5 5.0 75 1040 12¢5 15.0 17«5 20+0 22.5
350 15.1 1646 1748 1847 1943 19.7 19.9 20.0 20¢3 20+4 20e1 195 18¢6 175 162 148
32¢5 17+3 18.6 197 20+.4 21.0 21.4 2147 2147 222 2243 2240 214 206 1947 18+5 17.3
30.0 19.2 20.4 21.3 22.0 22.4 22.8 231 23.2 23.8 2349 23.6 231 22¢4 215 20+5 19.3
27.5 2048 P 2140 19.5
25.0 22¢1 [23e]1 238 24.3 2447 2449 25a 2503 2661 2643 2601 25.7 25.8 240523+ 22.4 2048
22.5 23.1 2544 259 267 27:0 27.0 267 2642 25¢5) 24ep 2344 2148
200 23.9 2640 i 27.5 27.6 27.a 27.0 “g6.3 25.p 24.1 22.5
17.5 24.3 2643 | 2747 28+0 28+0 2746 , 269 258 24.4 22.9
150 24.5 2644 27.6 28.1 28037 28+0 27.2 26.p 24.5 22.9
12+5 2444 2642 27.2 28.0 (2833 28.1 27.2 25.8 R24.2 22.7
10.0 2420 SBR T IR6E 08,0 27.0 258 23.6 2202
2 TR
7.5 23.3 é&ﬁ%@m 2901 27.9 27.7 26+6 2441 22.7 21.4
5.0 22.4 ’ 2643 27¢3 272 25:9 23¢7 215 20.3
2.5 21.2 25.3 2646 26+5 25.0 2245 20.0 18.9
0.0 1947 2440 25.6 25.6 23.8 2140 18.2 17.3
=25 1749 |18.3 197 2140 2246 24+4 244 22,5 1942 16+2 15.4
TABLE 21
HAND REACH ENVELOPE VEHICLE RANGE: (G GREATER THAN 1.25) POPULATION MIX: 50/10 MALES-TO-FEMALES
(INCH)
By From TR courea 0, S U, AR e o T L SATED LR
ELEVATION COMPOSED OF B0% WALE AND 10% FEMALE DAIVERS WEARING & Yuek o At amm o OF ULATION
ABOVE .
(::J;T in\TIF)Ns OUTBOARD OF C L/0 (inﬁt) . ' STATIONS INBOARD OF C L/O (inch)
150 [12:5 1000 )7e5 5.0 2.5  n.0 00 2e5 T 540 Y¢S5 10.0 1245 15:0 1743 P00 2245
350 1642 [17e6 ARGT v'?‘ﬁ T20.3 20477 204K 2045 21427 21.2 209 203 19.5 18.4 17 15.7
32.5 1.3 [19.692646 21.4 2149 22.3 PP.6 T 2245 23.0 2341 22.8 2242 2le4 205 19¢f 181
3040 20.1 [2T.3 22.2 22.9 2343 23.7 2400 24.0 24.6 24.7 24.4 23.9 23.2 22.3 21§ 20;1
275 21e7 224% 235 P4l 24.5 24.8  25.1 25:1 258 2640 257 25.3 24.6 23.9 230 21.8 20.P
25.0 2340 "23+9 2446 2501 255 25¢7¢ 255 - 2640 2648 27¢0 268 2644 £5:9 25.2 24.3 2341 2145
B2.5 2349 2448 25.5 25.9 26.2 2643 2646 277 277 27e4 2649 2642 25¢3 24.1 2245
2040 2446 25.4 2641 2645 28e1 283 28.1 2747 2740 2640 2448 23.1
175 25e1 25.8 2644 2649 PHel3 2Be6 2846 2802 27.5 P6s8 25.1 2345
1540 25e2 285.9 2645 27.0 271 ' 28.2 2347 28.9 PB.6 27.8 2646 25.1 23.5
12e5 25.1 256 26.9 : 2748 286 2849 28.7 27.8 2644 24.8 23.3
1040 2446 25.2; | 9Bi6 27.6 2640 2a.2 2247
7e5 23¢9 2444 6.3 P7.7 284 2B.3 27.1 252 23.2 2149
5.0 2340 234 2648 2749 2Yel 2648 2442 P20 208
245 217 PRl 23e3 24.2 25.8 2741 27+0 25¢5 23.0 20.5 19.4
0.0 202 2046 2149 22.9 2445 2601 2640 2443 24 18.7 1747
-245 1844 1Be8 20.2 21.5 2341 2449 2449 22.9 1946 1646 158

13
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TABLE 1m

HAND REACH ENVELOPE VEHICLE RANGE: (G LESS THAN -1.25)  POPULATION MIX: 50/50 MALES-TO-FEMALES

(nm)

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 S50% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT
AHBOP\"I'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« 20Us 250+ 300. 400. 500. 600
800. 387. 438. 456. 470. 490+ 497. 50P. 493. S0l. 504. 495. 483. 468, it
100: 463+ S06. S20. 531+ 546. 551+ 556. 550. 562+ 566+ 557+ 546. 5324 |
600s S19e 555. 567, S76. 586, 611 604+ 595. S584e 555. Sl4s 449
00. § : 553. 486
450¢ § : 565. 498,
400. 74, 600+ 612 621 618. 601e 571 621+ 637 64Bs 656+ 654+ 646\ 619+ 572, 506.
350. 976+ 601. 614. 623. 616+ 594. 555 619. 633. 646+ 660. 660. KA. 625.| 5744 Si1e
m d74. so7. 612+ 622+ 611, S8 sco. 662+ 658+ 626 572. 510.
250, 967. 590. 60Ss 617. 602 657, (662  658. 6244 S564. 506.
200. 957. S78. 596+ 608. 590. 6499658, 656+ 613.| 551 498
100. 924. 544. 566+ S581. 620, 639, 640 593.| 510+ 469.
_0s 474. . S84 607+ 610. 551.[ 449.
-100. ‘4'10- 528« 561« 567+ 493.( 367.
TABLE 2m
HAND hEACH ENVELOPE VEHICLE RANGE: (G LESS THAN -1.26) .POPUI_.ATION Mng 75/25 MALES-TO-FEMALES
A . (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 wsAan A TYPE 2a RESTRAINT,

AHBOP\g'E STATIONS OUTBOARD OF CL/O (mm) STATIONS INBOARD OF € L/0 (mm) .
{mm) 4po.~”300. 250. 200. 100. S0. 0. 0. _50. 100. 200. 250. 300s 400. |500. 600.
800. 422, 470. 488. SOl 520. 526, 532. 530. 539, S42. 537, 520. 505+ 466s 4i9.
100. 496« 536. 550 560+ 574s 579. 584 582. 595. 600+ 590. S80. 567+ 534. 492,

600. 550+ 584. 596+ 604. 612 640+ 634s 626+ 615. SB6e 545. 480
500. S84+ 614. 625. 633. 634 663. 664. 658. 649s 622. SB0. 513.
450. 594. 622. 634. 64l. 639. : : Bel 668.. 673. 670. 6A2. 634. 589, 593,
400. 600+ 626+ 639. 647. 640« 620 587. 642+ 657« 668+ 679« 678. 671 642+ 594. 529.
350. 601s 627. 640.. 648+ 637+ 611e 568 637. 651. 664+ 6R1e 6R2. K77+ 646+ 594. SAle
300, 598. 623. 637. 646s 63l.. 6HO. 683 679. 646. 589. 529
250s S91. 615« 630s 641s 621. 675. 68Ls 678, 642+ S5TB. 523,
200. S79. 603. 620. 632. 607. 666+ 675. 673. 633, 563. 513
100. S44s 568+ 590.' 604 ) _ 637« 654« 654« 604+ 517+ 480
. _0. 492, 593. 618+ 621+ S558. a5le 430
-100+ 426,

534« S569¢ 575« 496+ 364. 363,
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TABLE 3m
HAND REACH ENVELOPE VEHICLE RANGE: (G LESS THAN — 1.25) POPULATION MIX: 90/10 MALES-TO-FEMALES
. (rm)
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%“/!'5 STATIONS OUTBOARD OF C L/O (mm ) STATIONS INBOARD OF C L/O (mm }
(mm) 400. . 300. 250. .200. 100. 50. 0. N 5N.  IN0e 200¢  250.  $NN.  4N. 50N. ADDL
800s 443. 490. 507+ 519 S38. 544+ 550, 551« 561s 564. 554. S&r. 527, 4X). 443,
122; Sl6e 555« 568. S78. 591+ 596. 600. 601 K15« A19e HINe ADNe 587. 555. 513

600 568+ 601 613. 621. 628. 627. 6424, 657« 652+ b44. A33. ANS.  SA4.  49R.

500. 601+ 630vBAT+ 649+ 58+ 6I9: 670

BT 680 674+ RGhs #39: 595, |5°K.
450, 611+ 63F. 650. 657. 653. 638. 612. 681, &84, ARS. ATT. K49. 60b, S [537.
400. 616. 64P. 654+ 662. 653. 48 654. 66R. 64N. K93, £9P. £HS. 6554\ KT, [542.
350. 616+ 64R. 655+ 663+ 649 648« F61e 675+ £94s 695. AIN. HSTS ANS. 5“1
300. 613+ 63B. 652. 661. 642, 665+ 691+ A95. K9V 657. 59R. [san.
250. 605. 63p. 645. 655. 631, ; 651. A35. 492, (KA. K52. S5%7. [533.
200 592. 618 635. 646+ 617 632¢ K75. 6856 KR4. K42, S57N. [591.
100, 556¢ S8B. 604. 617, h 6ub./ AT 6AD. K11. S501. |uma,
_0. 503. ' S98.) A24. ADPT. 560. 451. |434.
-100. 43?.' S87. 573. 579. 497. 361. [365.
TABLE 4m
HAND|REACH ENVELOPE VEHICLE RANGE: (- 1.24 <G <-0.75) 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 POINTATHE 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-IBOP\'/I'E STATIONS OUTBOARD OF C L/O (mm ) STATIONS INBOARD OF C L/O (mm )
(mm)  400. 30p. 250. 200. 100.  50. 0 0. 50. 100. 200. 250« 300« 40U+ 500. |s00.
800« 391. 441. 460 474 494. 501. 507, S00. 509. S51R. 502. 491« 475. 438 a8s.
700s 466+ 509s 523« 535. 550 555¢ S60. 556« 569 573« 564. 553. 540, Soij»nhﬁgz
600, 521. 558. 570. 579. 5R9. -sbﬁi‘fagps $95e Blie 617. 611. 602. S91. 562. 521. 456.
500. 558+ 5SB9. 600. 609+ 613 g§£; 594# 618. 63%¢ 643. 6K44. 3R, 629. K02, 55G. 492,
450. 569. 597. 609. 618« 619. éos. 586-: 684+  640e “649. 654. 650. 643. 615+ STle S04.
400, 576« 602+ 615+ 623. 621. 605, 577 625. 640. 651 A6le 660s 653e £25. 577+ 512
350. 578. 602. 616. 625+ 620. 598. 550 62P: 636. 649. 665. £65. Ah0e A30. ST9.  S16.
300. 576+ 599. 613. 624. 615. 68ts 565. 6A4. 6A3. Al. 575. S51S.
250. 569« 591. 607. 618+ 606. 630« 661. 667+ Ah4e 629. 557. 510,
200, 559. 580. 597. 6i0. 594 : 6t4s  653. 662. 6K60. 622. 553. S0,
100. 525. 545. 566+ 5H2. : 627+ 643. 644. 596+ Sile 471
0. 476+ 536+ Alle AKlde SS54. 449. 42Se

-100. 411}, S3N.  S64. 57N.  495. 367. 3I6Re
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HAND REACH ENVELOPE

TABLE 5m
VEHICLE RANGE: (- 1.24< G < - 0.75)

(mm)

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

ELEVATIdN ' COMPOSED OF 75% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 2a RESTRAINT.
‘:18(:’\? STATIONS OUTBOARD OF CL/O {mm ) STATIONS INBOARD OF C L/O (mm }
(mm}  400. 300. 250. 200% 100, 50. Oe O 50« 100+ 200. 250. 300« 400« 500. 600,
ﬂ_o 427« 475+ 493. 506« 525 532. 538, 536+ 546+ 549. 539, S527. 512. 474. 426,
ﬂ 500« 541« 555+ 565« 579. 584. 539. 588. 602. 606s 597+ 5SR7. 574. 542+ 499,
600« 553« 588. 600 608+ 6170 646¢ 641« 633. A22. 594. 553. 4B7.
ﬂ 587 6T 7. 62Bs 636. 638 6 519,
450« 597 625¢ 637¢ 6485 643 673 6¢ 529
400. 603 629+ 64le 650 645. 626+« 595. 646 661: 673« BHH5«. 6HR4se 67834 /649 A(Q0. 535.
ﬂ 604 629« 642+ 651« 642. 617« 5760 641+« 655, 668. 687. 688. 6B3.°.652. 599. 537.
__3& 601 625+ 639¢ 649+ 636 6RS5. 689./ AR5, 652. 593+ 535.
2_50_. 593 617« 632« 643. 626 680« 6876 ) 6K4e 647+ S5H43. 528
200« 582 605« 622s 634¢ 6120 ; 6715 6Bl 679+ A39«. 547« SR8
_1_02 S46 569+ 591+ 606 641+ 659. 660 6N0%e 531. 484,
O« 494 597« 623. 627« 5A3. 4%4. 43S.
-100. 427 53Rs 574+ '5B0s S00s. 347, 368:
: TABLE 6m
HAND REACH ENVELOPE VEHICLE RANGE: {(—1.24< G <—-0.75) POPULATION MIX: 90/10 MALES-TD-FEMALES
(mm)
HORIZONTAL REACH FORWARD OF THE HR REFERENCE PLANE AT STATIONS LOCATED LATER-
ALLY FROM THE CENTERL'NE 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 28 RESTRAINT.
AHBOP‘:’E STATIONS OUTBOARD OF C L/O (mm ) STATIONS INBOARD OF C L/O (mm ) .| -
{mm) 400.l_3dn. 250. 200. 100 S0 Oe 0. S0, 100, 200, 250. 300 400, 500« 600,
&-_ 448« 496+ 513. 526 Slmr- 551« 557 557« 567« 570« 560« 549¢ 534« 496« 450,
700+ 520« 560. 573. 583 597. 602. 606. 6Phs 617« 60T+ 594. 5A2. 520.
_60_0-. 572« 606e¢ 617« 626¢ 633+ 633« 630, 663« 6£59. 651« A4N. 612 571« 504,
S00e« 605« 634. 645« 653« 654+ 645+ 630+ 683+ 686+« 681e 673s 646 AN2e 538,
450« 6l4. 6426 653. 661+ 658. 644. 620. 61 687« 694+ 692 A84. 656+ 610 544,
_4& 619+ 646+ 658+ 665 658 659« 673« 6B6. 699, 698+ 692+ AAR3. 613« 549,
ﬂ_- 620+s 645+ 658« 666+ 655 653 666« 6B0es 700« T02. A97+ AHHSe AHAlls 550,
300. 616« 641« 65S5. 664« 648, 697« 702. 698. hba4e 6N4e 5Slbe
250s 608+ 632¢ 648¢ 658« 637 699« 696« 658. 592. 539.
& 595+ 620« 637+, 648. 623, 692. A90. AHR. ST5. 527
_122 558« 584+ 605+ 619 650 668. 669. 616+ SP6. 49?2,
__0_— S05. 6N4e K30« 634s 568 456 G4hs
-100. 437. 543« 579« 5SB5. S03. 366e 371
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HAND REACH ENVELOPE

TABLE 7m

(rmm)

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

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 ELEVAT{ONS 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.
?2’\;’5 STATIONS OUTBOARD OF C L/O {mm ) STATIONS INBOARD OF C L/O {mm )
(mm) 400. 300. 250. 200. 100. 50 0. O+ 50 100+ 200+ 250+ 300. 400. 500. 500,
800« 394. 445 464. 473. 498+ 505+ Sl S07. Sl6. 519. S510. 498. 483+ 443. 1395.
_700. 469+ Sl12¢ 527. 538. 553, 559. 564. : S62. 576+ 540. STl. S61. S48+ S15. 472,
600. 524+ 560. 573. SB3. S593. S94. 593. 601. 617. 6P3. 618, 610. S99. S79. 529. 467
_5_0_0_: 56 59+ GO S 6t 610598~ BE3+  BIFe  BORs  b5e  EAhs  K3Be &NMFe  Fhhe 498,
4500 571f¢ 600s 612. 621« 622« 6124 593, 628+ B43e 654. 660. K57. K43. ARSR \E76. SSin.
_400. 5784. 604. 617. 626. 624, 655.  467. 66, 659,800, o, - 517,
350, 580 604. 618. 627. 623, 652, 670+ K71+ AB6T) A36. SK3.. 52N,
300. 578. 601. 615. 626. 618, 644. 669, 67340 A69. £3h.  H19. - 519.
250. 571« 593. 608. 620. 609. 632. 665. A73.) AK9. 633.  S69. Slas
_200. 561 S581. 598. 6li. 597 615. 6576 567+ 665. 696, 355. (505,
100. 5279. 545. S66. 583. 630v 647. 64%. 599. S12. a4,
__ 0. a74. 49a. 521. S542. 58%. 614. 61R. 5SS 450,
-100. atgde 429. 461 4B7. 532+ SA7s 574, 497. 3IsR.
TAéLE 8m .
HAND REACH ENVELOPE VEHICLE RANGE: (- 0.74< G < - 0.25) POPULATION MIX: 75/25 MALES-TO-JEMALES
) (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.
A;iB%YrE STATIONS OUTBOARD OF CL/O {mm ) R STATIONS INBOARD OF C L/O {mm )
(mm) 40d. ~300. 250. 200. 100s  S0. ' Q. 0. 50. 100. 200+ 250. 300s 400. Sho. 600.
800. 431. 480+ 498« 512. 531. 538+ 544e $43. 552, $56. S46. 534. S19. A81. 434,
700. 504. S45. 559. 570. S84. 590 594. 595. 608. 613. 604 594, S8le. 5S49. 507.. .
_600. 556+ T591. 604. 613. 622. 522. £20. 630 646+ 653. K4B. 640. AP9. 601. 560. 493
500. 590. 620. 632+ 640. 643+ 636, 622, 549+  665. 674+ 6T7. 672+ 664. 636+ 593. 525,
450. 600. 628. 640. 648+ 648+ 636. 615+ 652+ 667+ 67He £46. AB3. 6T6. 64R. ANP. 535,
400. 606+ 632+ 644. 653 €A9a 677+ 691. 690, 6R4. 655+ 605. S4l.
350. 607. 632 645. 654. G&%Fer 673« 693+ 695+ 690+ 6SBs 604 543
300. 604. 627. 642. 652. 640+ 663. 690+ 695. 692. 658. 598. 540
_250. 596+ 619. 635. 646e 631e 649. 685. 693. A90. 653. SB7. S24.
200. S84. 606. 624 636. 617- 631+ 675+ 687. 685. 644e STle 523.
100. 548. 570. 591. 607 646. 664. 665. 6Kla. SP4. 439,
0. 496+ Si¥e 545. 565. 601s 625+ 632. 567. 457.
-100. 428 451. 4B84- 509+ 543. 579. SB85. SN5. 371.
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TABLE Sm

HAND REACH ENVELOPE 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.
At»iaol’\‘ll’E STATIONS CUTBOARD OF C L/O {mm ) STATIONS INBOARD OF C L/O (mm )
{mm) 400s 300. 250+ 200. 100. S50 0. O+ S0e 100+ 200. 250¢ 300« 400« 500« 600+
S0le 519+ 532+ 551« 557¢ 563. S64+ ST4e¢ 577+ 567+ 556« 541« SC3. 457.
565. 578. 589. 603. 608. 613, 614, 628+ 632+ 624. 614 601e 5T0¢ 528,
ﬂ 575. 610. 622. 630. 639« 639, 637« 647« 663+ 670+ 666+ 658+ 647+ 619+ 573+ 511,
_5_0_0_- 6pB< 638+ G4Ys 657+ 659+ 651« 6&37- 64« 680« GBI+ g g g v |609. 54l
ﬂg: 607« 645+« 657+ 665 651« 628. 666+ 681. 692+ 701+ 698+ 691¢ 663.0 |16+ 550
LOQ_- 62+ 649+ 661+ 669 691« 705+« 705« 6994 “670. |619+ 555
ﬂ)_. 6p3e 648+ 661+ 670, 645« 706¢ TOBe 04,y 672. |617« 556
_3_0_0; 609¢ 643¢ 657. 667 674« 703« 708 705+ 670+ |609. 552.
250« 6Q1es 634s 650 661« 643, 660s 697+ 705 703+« 664+« [597+ 545.
ﬂ Sp8e« 622+« 639+ 651 629 640 686+« 698+ 697 654+ |580s 533,
ﬂ)_- Shle 5B85. 606. 621 655« 674+ 675+ 622+ |530s 498,
0. 5p7+ 532+ 559. 578, 609¢ 637+ 640+ 574+ |461.
ﬂ 488« 465« 498. 522. 548« S86¢ S592¢ 509 |372
TABLE 10m
HAND REACH.ENVELOPE VEHICLE RANGE: (- 0.24 <G <+0.24) POPULATION MIX: 50/50 MALEB-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.
‘:'IBOPYI'E STATIONS OUTBOARD OF C L/O {mm ) STATIONS INBOARD OF C L/O (mm|)
{mm) 4Qo0. . . 0o 129' 50 O [V S0e _100. 200 250, 300 400, 1500. 600,
_8_(&: 397« 449+ 467+ 482. 503« 510s 516 Std4e 524+ 527« 517« 506+ 491+ 452. 403.
_Z& 472« 515« 530+ 542¢ 557« 563+ 568 569 583+ 588. 579+ 568. 555. 523« 480
ﬁ)& S26+« 563. 576« 586+ 596+ 597. 596, 606+ 623« 629« 625« 617« 606 578+ 5366 470
500s 562« 593+ 605+ 614« 619« 6l4s. 603, 627« 6440 653« 656« 651e 643« 616« 572+ 505,
450« 573+ 602« 6l14. 623« 625 616+ 597, 632+ 647« 658« 666+ 663+ 6566 K28 SR2. Slhe
_4_(12: 580« 606+ 619. 628. 628. 654. 672+ 672« 666« 6(37. 587. 523,
_ﬁ)_o 582. 6.06- 620+ 630 ‘626- 654« 675« 677« 672« 641+ 587+ 595,
_3_00_- 580« 602. 617« 627+ 621 646+ 673« 678« 675. 641« 582+ 524.
_2& 573« 594+« 610+« 622. 613, 633« 669+ 677« 6744 637+ 572+ S1AR.
& 563+ 582« 599, 613« 601 616« 660. 671+ 670 629+ 557. S09.
I_OC: 529. S46. 567« 584. 632« 651« 652. 602+ 513¢ 477,
___O_o 479« 494. 520. 542. 590« 617+ 621+ 558+ 450
=100« 414. 427. 460. 487. 534+ 570+ 577+ 499« 368.
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HAND REACH ENVELOPE

TABLE 11m

VEHICLE RANGE: (- 0.24 < G < +0.24)

(mm)

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

ELEVATION COMPOSED OF 75% MALE AND 25% FEMALE DRIVERS WEARING A TYPE 23 RESERAINT.
‘}'18()!’\'1'E STATIONS OUTBOARD OF CL/O (mm ) STATIONS INBOARD OF C L/O (mm )
{mm) 400. 300. 250. 200. 100. 50 O 0 50« 100. 200. 250+ 300. 400+ 500+ 60U«
800. 436. 485. 503. S517. S537. 544. 549, 549« 559« 563« 553+ S4le 527. 439. 442,
_700. 507. 549. S64. 575. 589. 595. 600. 601« 615. 620+ 6l1e 60ls 588. 557. 515,
600, 559+ 595. 60B. 617. 626. 627. 626, 636+ 652. 659. 655« 647. 637. 609« 567+ 500.
500. 593. . . . . 3. 679. 671. 643, 599. 532.
450, 603. [631. 643. 652. 652. 642. 622. 657« 672+ 683+ 692. 690. 683. 655. 607{ Saf.
_400. '608+ [635¢ 647+ 656 ¥ 682+ 697 697« 691. 6626611 547
350. 610« 34. 64B. 657. 677. 698. 701+ 696+ (665 609] 548.
_300. 606 an. 644+ 654 667+ 696+ 701. 698. 663. 6034 546,
250. 599 [621. 637. 648+ 635. 653+ 690. 698.()696." 658. 59] 539.
_200. 587. [608. 625. 638. 622 634+ 680« 69247691« 649 S75{ 528
100. 551 [571. 592. 608, 650. (669 £71. 618B. S27f 494,
0. 498. |518. S544. 565« 606. 633. 637. 572. 460
-100. 430.° |449. 483. 508. S47. S84+ S91e S09. 374
TABLE 12m
HAND REACH ENVELOPE VEHICLE RANGE: (- 0.24 < G< +0.24) POPULATION MIX: 90/10 MALES-TO-FEMALES
(mm)
HORIZONTAL REACH FORWARD OF THE HR RE!EERENCE 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.
"LB(:’\!I'E YTATIONS OUTBOARD OF C L/O {mm ) STATIONS INBOARD OF C L/O {(mm )
(mm) 400. |3004 250. 200s 100. 50. Ue 0. 50.  100s  200¢ 250+ 300+ 400« 5003 600.
800. #$95 S07. S524. S538. 557. S564. 570, 570. 581s 5B4s ST4e 562+ 54B+ Slle 464
700. 569. S584. 594« 609. 6l4. 619, 620. 634+ 639, 631. 621+ 608¢ 577. 535
600« V;79- 614. 626+ 635« 644+ 645+ 643 653. 669+ 676+ 672+ 665+ 655. 627+ S585. 518s
500+ 611+ 642+ 653. 661« 664. 657+ 6440 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
400, 626. 652. 664. 673« T 696+ 712+ 712. 706 676+ 625. 562,
350, 626. 651 664 673s 690+ 712+ 715« 7T1le 678. 622+ 562
300. 622. 646« 660+ 670. 659, 679+ 709+ 715. 712. 676+ 615« 559.
250 614. 637. 653. 664 649, 664+ 702. 71ls 709. 670. 602+ 5SSl
200. 601« 624+ 64l. 653+ 634, 644+ 692. 704. T03. 660. S85. 539.
100« 564s 585 607. 623. 661. 680. 682+ 628. 535. 504.
0« S10s 532« 559« 579« 615. 643« 687 579. 466,
-100. 439+ 463. 496. 521, 554. 592. 598. S15. 378.
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