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SAE Recommended Practice

Repart of the Truek and Bus Cab and Occupzmt Envirenment Commimes, approved October 1985. Rarionale statement available. Reaffirmed by the

Truck & Bus Cab Qegupant & Enviranment Committes Mareh 1990,

Foreword—This reaffirmed document has
the new $AE Technical Board format.

L. Scope—A, driver selected seat position ool has been developed to
describe where certain percentages of drivers position herizontally ad-
Justable seats in various workspace arrangements. The tool consises of
series of equations that describe horizontal H-point locations as a fune-
tion of vehicle H-point hasght (H30): One series of equarions have been
cstablished for wsc in vehicles with H-point heights (H30) and stesring
wheel diameters (W9) less than 405 mm and 450 mm, respectively
{Class A Vehicles). This ¢lass of vehicles includes passenger cars, vans,
and light trucks, The lines describe the 2.5th, 5th, 10th, 5Qth, 90th,
95ch, and 97.5th percentile accommodation levels expressed as H-point
location for a driver population with a male-to-female ratio of 1:1, Sep-
arate driver selecred seat position equations have been established for
J1se in vehicles with H-point heights (H30) between 405 and 530 mm
and steering wheel diameters (W9) betwesn 450 and B&0 mp with trea-
dle type pedals (Class B Vehicles). (Sea Figure 1.} This class of vehicles
inClUﬂ:&i heavy trucks and some buses and multipurpose passenger vehi-

been changed to reflect

cles. Three series of equations are available for use in Class B vehicles )

depending on the percentages of males and females in the population
the desigmer wishes to accomnedate. Separate squations describe the
accommadation level for driver populations with mals-te-fomale ratios
of 50:50, 75:25, and 90:10 to 95:5. Differsnt references for locating
Chss A and Class B driver selected seat position Fines in vehicle space
have been established based on unique packaging consideradons of the
two categorics of vehicles. For both vehicle classes, the lines can be
used a5 2 design tooi to estimate the lection and length of horizontal
seat travel aft of the appropriare reference to provide accommodation
of target percentages of drivers. The lincs can also be used as a check-
ing tool to estimate the level of accommodation provided by a given
hotizoataily adjustable sear track. .
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2.1 Definitions—In addition to the definitions listed below, refer-
ence it made to the following definitions given in SAE J110Mn
a. H-pointg
b, H-point heighe (E430)
c. teering wheel diameter (W3)
d. Aresleratar heel paiat (AHP)
e. Seating reference point (SgRP)
2.1.1 The following definitions pertain 1o lecating procedures for ve-
hicles defined as belonging to Clas A,
2.1.1.1 Class A Vehicles” Driver Selacted Ssat Position Lines— Series of
curved two-dimensional side view lines which express driver selecred
seat position aft of the ball of foor reference for variows accommoda-
tiont levels as 2 function of vehicle Hpoint height. The lines can be de-
termiped from the following equations:

xprs ™ 950.6+0.613879:— 0.001862477 (Eq. 1}
Xes = 913.7+0.672316z— 0.00105530g2 {(Eq. 2)
xg = B85.0+0.735374z~ 0.00201850=2 (Egq. %)
Xy = T798.74+0.003387z— (.002255182 (Eq. 4)
xiw = 715.9+0.068703z— 0.008286742° {Eq. B)
¥y =~ 692.64+0,981497:— 0.00226250z22 (Eq. 6)
where: Mgy = 6B7.1+0.8955886:— 00021049422 (Eq- Ty

% I the location in millimeters of the ith percentile H-paint aft
of the accommodation ball of foot reference point and z is the
height of the H-point above the accommodation heel reference
point (H30) in mijlimeters,
2.1.1.2 Accommodation Hecl Reference Point—A point on the pedal
plane that intersects the depressed floor covering below the accelerator
pedal. This point defines the horizontal reference plane in side view for
locating both the accommedation ol reference line and the driver se-
lected seat position lines for Class A vehieles.
2-1.1.3 Accommodation Ball of Foot Reference Point—A point on the
pedal plane 208 mm from the accommodstion heel reference point.
This paint defines the vertical reference plane in side view for locating
both the accommodarion tool reference line and the driver selected
seat position lines for Class A vehicles,
2.1.1.4 Pedal Plane—p plane viewed as a line in side view which
Is tangent to the accelerator pedal and represents the bortam of the
two-dimensional manikin's shoe. .
2.1.1.5 Class A Vehicles' Accommodztion Teol Reference Ling—
Curved wo-dimensionzl side view line which defines a horizontal refar-
ence point as a funcdon of H-point height to which driver warkspace
accommodation tools can be located in vehicle space. This line is appro-
priate to reference workspace tools 1o accommodate a driver popular
lion with a male-to-femsale rato of 1:1.
2.2.1 The following definitions pertain o locating procedures for ve-
hicles defined as helonging to Class B. :
2.2.1.1 Class B Vehicles' Dréver Selected Seat Position Lines— Series of
two-dimensional side view lines which express driver selected seat posi-
tion aft of a heel point reference for various accommedation levels as
a function of vehicle H-point height. Thres sets of lines are provided
to accommodate trick driver populations with male-to-female Tatios of
20:50, 75:23, and 90:10 10 95:5. The lines can be determined from the
foliowing equarions:

For 5050 male-to-female ratios:

Xoze ™ 816,50=0.471x (Eq. 8)
M = 000.25=0.471%
*9p = BEB.44—0.487z
Xng - 798.74"'0.4462
Xxip = 668.97—0.340z
xy = 637.76=0.3172
¥gs = B62521—-0.327:
For 75:25 male-io=female ratios;
X2, = B41B8—0.514z (Eq. 9
Kgs ™ 928.86—0.5]9z
Xag — 908.79—0.512z
X0 = 822440450z
X0 = G99.71—0.554z
X3 = 668.86—0.939z
Xzs = 641.35—0.329z
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For 90:10 to 95:5 malero-female ragios:

(Eq. 10)

Xy = 928,13—~0.480z
xpy = 022.40=0.494z
Xgo = 908.03~0.485z
X = B66.31—-0.509z
X — 785.36—0.498z
Xx = 762,17 —0.485z
Xu, W 782.6%=0.4607

- where:

x; is the location in millimeters of the ith percentile H-point aft
of the accommodation heel reference point and z is the height
of the H-point above the accommedation heel reference point
(H30) in millimerers.

2,2.1.2 Accommodotion Heel Reference Point—A point on the pedal
plane that intersects the deprassed floor covering below the accelerator
pedal. This point defines both the horizontal and vertical reference
planes i side view for locating both the accommeodation tool referenee
line and the driver selacted sear position lines for Class B vehiclas.

2.2.1.5 Pedal Plane—A plane viewed as a line in side view that is
pirallel to the treadle pedal surface and represents the bottom of the
wwo=dimensional manikin's shoe.

2.2.1.4 Class B Vehicles” Accommodation Tool Reference Line-= Two-
dimensional side view line which defines 2 borizontal reference point a5

2 function of H-point height to which driver workspace accommaodation

rools can be located in vehicke space. Three different lines are provided
1o reference workspace tools to accommodate truck driver populations
with male-to-female ratios of 5(0:50, 75:25, and 90:10 wo 95:5,

3. Bockground—Seat position dats used to develop the driver select-
ed set position lines for Class A vehicles were collected in fourteen dif-
ferent driver workspaces (Ser Referones SAE Paper No. 840508,
1984). The workspaces included 2 range of vehicles from spores cars
with 145 to 180 mm H-point heights thirough vans and multipurpose
vehicles with 300 to 405 mm H-peint heights. Stecring wheel diameters
were between 330 and 442 mm. Driver selected seat positions of sub-
{'en:r.s scratified by stature and sex.1o represent the gencral driving popo-
ation (assuming  1:1 male-te-female ratio} were collected in these
workspaces. Data were converted to H-point locations relative to a
manikin ball of foot for cach package.

The 2.5th, bth, 10th, 50th, 90th, 95th, and 87.5th percentile H-
point Jocations were determined for each packape and plotted as a

funetion of the package H-point height (H30). A semnrjvdegree polyno- .

mial was fit to the data for each percentile level. Curved lines were fit
ter the data for sach percentile level, These lines give 2 horizontal H-
point location aft of the ball of foor as a function of vehiele Hepoiat
hlu:ight for a 50% male, 50% female driver population for Class A vehi-
cles.

Scat position data used to develop the driver selected seat position
lines for Class B vehicles were collected from a heavy truck workspace
smd':{ (Gee Reference M. 8. Sanders, 1983 and B. £ Shaw and M. .
Sanders, 1984). The workspace simulated three rruck eab configura-
tions with H-point heights of 405, 468 and 530 mm and steermg wheel
diameters of 457, 508 and 560 mm. All configurations had a treadle ac-
celerator pedal and suspended clutch, Driver selected sear positions of
maie and female heavy truck drivers were collecied in the workspace,
Data were converted to H-point locarions ralative to 2 manikin hest
peint reference for each package.

H-point height configurations by population mix and plotted as a fupe-
tion of H-pomt height (H30). Straight lines were fit to ¢ach of the four
mixes of dara for each percentile level, (Second-degres expressions
were not used due to paneity of data.) Separate sets of equations define
herizental H-point locations as a funetion of H-point height for truck
driver populations with 50:50 and 75:25 male-to-female ratios. The sets
of linear expressions for populations with 90:10 and 95:5 male-to-
female ratios were very similar, Therefore, one squation, appropriate
for both mixes, was developed to define horizontal H-point location as
a funcrion of H-point height, Thess three sets of lines define horizontal
H-point logation as a function of H-point height for three separate
truck driver populations for Class B vehicles.

4. Deseription—Equation: are given that debmne driver celected reat
position as a function of H-point height. One set of sccond-degree
equations define horizonal H-point location for Class A vehicles at the
2 Bth, 5th, 10th, 50th, 9th, 95th, and 97.5th percentile accommoda-
tion levels for a single driver population. Three sews of fimst-degree
equations define horizontal H-point jecation for Class B vehicles at the
2. 5th, 5th, 10th, 50th, 90th, 95th, and 97.5¢th percentile accommoda-
tion levels for three driver populations. Loceting procedures for both
classes of vehicles requires familiarization with 5AE J1516.

5. Locating Frocedures—Differemt procedures are used to locare
driver selected sear position lines in Class A and Class B vehicles. Both
procedures are based on 2 given H-point height and given acceleratar
pedal hardware,

5.1 Use the following procedures for Class A vehicles.

5.I.1 Refer to SAE J1516 for the procedure used to define the ac-
commodation heel and ball of fost reference points for Class A vehi-
cles. Locare Clags A Vehicles' accommedation wel reference point.

5.1.2 Locate the driver selected seat position lines 1o the same refer.
ence as used to locate the accommedation tool reference point; the in-
tersection of the lines through the accommedation ball of foot and heel
reference points, The 50th percentile selected seat position curve will
coincide with the accommedation tool reference point.

5.1L.B With the selected teat position lines in place:

a. To design a vehicle, determine the H-point travel to meet the
desired accommeodarion level. For example, to provide accom-
modation for 95% of drivers, locate H-point travel at the giv-
en height between the 2.5th and 97.5th percentile seat posi-
tion lines, ‘ ‘

b. To check a vehicle, determine the accommeodation provided
by the given H-point travel,

MoTe: The hines for Class A vehicles are referenced to & bal] of foot
defined from the SAE rwo-dimensienal manikin geometry with the B-
point at 5% accommodation. For checking purpeses, the mput H-
point height is as measured and may net be at $5% accommedation. If
the seat track travel is“inclined, one or two iterations of the procedure

- miay be required to propetly locate the 95% H-point on the H-point

Pedat configuration determined the reference points chosen for both

tlastes of vehicles. Mest Class A vehicles have suspended aeeelerater
redals. With a suspended pedal, the manikin's ball of foot refsrence is
ess likely w change due to the amount of seat travel provided in 2
workspace. The heel point Yegation, however, changes with the amount
of available travel. Most Class B vehicles have treadie pedals. With this
pedal configuration, the manikin's heel point usually has 2 physical stop
to rest against making it less likely to change as a function of pedal de-
pression angle,

A statistical technique was used to generate four populations from
the original truck workspace data with the following male-to-female ra-
tos: 50:50, 75:25, 90:10, and 9%:5. The 2 5th, 5th, 10th, 50th, 90th,
95th and §97.5th pereentile H-paint locations were determined for the

travel path. A similar situation exists in the design process if the S5gRP
is to be set at an accommeadation level greater or less than 95% and the
gear tracks are inclinsd. The resulting H-point height will be slightly
less or greater than the given value used to set the lines in place,

5.2 Use the following procedures for Class B vehicles:

5.2.1 Refer to 5AE J1516 for the procedure used to define the ac-
commodation heesl reference point for Class B vehicles. Locute Class B
Vehicles' accommodation tool reference point for the appropriate pop-
ulation mix.

5.2.2 Select the driver selected seat position lines that correspond te
the population mix derermined in 5.2.1, Locate these lines to the same
reference as nsed to locate the appropriate accommodation tool refer-
ence point; the accommedation heel reference point. The 50th percen-
tile sefected seat position curve will coincide with the accommodation
ool reference point.

5.2.%3 With the Selected 5eat Position Lines in place:

2. To dacign a vehicle, determine the H-point travel to meet the
desired accommodation level. For example, to provide accom-
modation for 95% of drivers, locate H-point trave! at the giv-
en height between the 2.5th and 97.5th pereentile sear posi-
tion lines.

b. To check a vehicle, determine the accommodation provided
by the given H-point iravel,





