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400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096 PR ACTICE Revised May 1987

Submitted for recognition as an American National Standard Supersedes J1052 MAR87

MOTOR VEHICLE DRIVER AND PASSENGER HEAD POSITION

1. SCOPE: This SAE Recommended Practice describes two dimensional“side and rear
view EEth and 99th percentile driver and passenger seated head pogition

contours for fixed and horizontally adjustable seats. New~information
obtained from the SAE Truck Driver Anthropometric and Workspace Study has
resulted in development of new head location procedunes for trucks$ and other
vehicles with high H-point heights and large steering wheel diameters.
Therefore, this practice has been separated into two'parts. Part|I describes
the head location procedure for vehicles with Hépoint heights (H30) and
steeriing wheel diameters (W9) less than 405 mm_and 450 mm, respectively
(Class| A Vehicles). This class of vehicles ¥ncludes passenger cars, vans and
light ftrucks. Part II describes a separate~head locating procedute for
vehicles with H-point heights (H30) between 405 and 530 mm and steering wheel
diameters (W9) between 450 and 560 mm.(€lass B Vehicles). This class of

. vehiclles includes heavy trucks and some buses and multipurpose pagsenger
vehicles (See Fig. 2).

2. DEFINITIONS:

2,1 Head Position Range: A statistical representation of the front,|top, sides,
and back of heads, when seated in a vehicle. Top and back of head includes
hair,

2,2 Head [Position Contours: Two-dimensional shapes that describe the seated
vehiqgle occupant head positions in side and rear view. The driver head
posiffion contours with seat travel apply to drivers in horizontally
adjusgtable.seats. The head position contours without seat trave] apply to
both |drivers and passengers in fixed seats.

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences.

The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

‘ SAE reviews each technical report atleast every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

Copyright 1987  Socisty of Automotive Engineers, Inc. Printed in U.S.A.
All I'igh's reserved. Distributed under license from the IHS Archive
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2.3

2.4

2.5

2.6

2.6.1 H-point.
2.6.
2.6.
2.6,
2.6.
2,6,
2,6.
2.6,
2.6.

3'

9 W7|- Steering wheel center to centerline of car.

from eye position studies (Refs;

Head Location Clearance Line: The edge view of a plane or boundary on-
either side of which a specific percentile level of driver head locations is
known. A clearance line is drawn tangent to the head position contour in
either side or rear view. The selection of the head location clearance
lines relative to the head position contours are made by the user depending
upon his design problem.

Eyellipse and Head Locator Line - Adjustable Seats: The side-view head
position contour locater for horizontally adjustable seats with back angles
between 5 and 40 deg (Table 1). Zero x-z coordinates are at the 25 deg back

anglg indice and are 25 in (635 mm) above the H-point,

Head| Locater Line - Fixed Seats: The side-view head position coptour
Tocakor for seats with no adjustment (Table 2). The 25 deg back|angle
indige is 4.83 in (122.7 mm) aft and 25.65 in (651.5 mm) above tphe H-point.

The behicle interior_dimensions used with this recommended practfice are
defified in SAE J11001 and are Tisted below:

2 Septing reference point.

3 L1} - H-point travel.

4 L4p - Back angle - front.

5 L6B - H-point to accelerator-heel point.
6 H3p - H-point to heel ;point.

7 H58 - H-point rise,

8 W3| - Shoulder, room.

PART I - HEAD LOCATION PROCEDURE FOR CLASS A VEHICLES

ontours we d_using datal gathered
1-4) and anthropometric data of the head
(Ref. 5). Mean top of head (including hair) and back of head (including
hair) were determined relative to the eye from these studies (Refs. 2 and 3)
and averaged. The mean front and side of head was determined relative to the
eye from anthropometric data (Refs. 1, 5, and 8). This information was used
to develop a mean head profile in side and rear view referenced to the eye.

BACKG

Fixed-seat head position contours were developed by placing the mean head
profile over the side- and rear-view eye ellipses developed in Ref. 7 and
tracing the head contours as the eye is spotted around the eye ellipses.
Only the upper half of the eye ellipses was used.

Tavailable from SAE J1100 JUN84.

Distributed under license from the IHS Archive
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(Conti

nued):

The same procedure was used with the side view 5.0 in (127 mm) horizontal

seat travel eyellipse (Ref. 6) to develop the adjustable seat head position
rs. A rear-view head location contour for the adjustable seat was

generated from a rear-view eye ellipse taken from the original driver's eye
on study (Ref. 2). (This was a rear-view composite of the data from
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lane seen as a straight line in the side view is drawntange

pdge of the 95th percentile head position contour, then 95%
will be below the line and 5% will be above.

|earance is established as the distance betweeh.the tangent
r and any protrusion or surface. This distafice is measured
bf tangency normal (90 deg) to the tangent cutoff line. (S¢

positioned for straight-ahead viewing without head turning.
nead location will vary according to seatback angle, locatef
Refs. 1, 4, and 6) to Tocate the head position contours reld

g reference point (SRP). Seeé’Tables 1 and 2.

are two side-view and two-rear-view head position contours i
ecommended practice.
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TABLE 1 - HORIZONTAL (X) AND VERTICAL (Z) COORDINATES OF EVELLIPSE AND'
HEAD CONTOUR LOCATER LINE - ADJUSTABLE, SEATS

(Relative to & horizontal Tine 25 in (63F'mm):abOVegtﬁéfgéftfnbgféférénqé‘Eoint'

and a vertical Tine extending upward from the seating reférence point).

Back ' Horizontal Displacement (X) | Vertical Displacement (Z)
Angle _— — :
deg [t _ _in om0 in
50 . =-186.4" =134 27,6 .09
640 =176,5 . S =6.95 " 10 27,3 ofv . .08 -
740 . -166.6 | =6.56 ) . 22,0 .01 . o6
840 =156.8 . | 7, =617 | .. 26,5 | .[1.04
940 -147.7 5,79 2597 1.02
1040 -137.4 =5,41 DS . 10,99
1140 -127.8 - =5,03 o 4.3 .0.9%.
1240 -118.3 -4.66 - ) 23.3 0.92
1340 -108.8 - -4.,28 ' T 22.2 0.88
1440 -99.4 =3.91 . .. 21.0 . 0.83
1540 =90.0 =3,54 19.7 0.78
1640 =80.7 =3. 18 - 18.3. 0.72
1740 =71.5 =2,.81 6.7 - 0.66
1840 - -62.3 22045 15.0 0.59
1940 -63.2 =2.10 13.2 0.52
2040 -44,2 =174 11.3. 0.45
2140 ~35.2 =1,39 9.3 0.37
2240 =26,.3 =1.04 7.2 [0.28
230 -17.5 -0.69 4.9 0.19
24 ]0 8.7 <0.34 2.5 0.10
250 0.0 0.00 =0.0 <0.00
2640 8.6 0.34 -2.6 40.10
270 17.2 0.68 -5.4 ~0.21
2840 25.8 1.01 ~8.2 40.32
290 34.2 - 1.35 =11.2 0.44
3040 42.6 1,68 -14.3 40.56
3140 50,9 2,01 =17.5 40,69
32.0 59.2 2,33 =20.8 -0,82
33.0 67.4 2,65 -24.3 -0.96
34.0 75.6 2,97 =27.9 =1.10
35.0 83.6 3.29 ~31.5 ~1.24
36,0 91.6 3.61 =35.4 =1.39
37.0 99.6 3,92 ~39.3 -1.55
38.0 - 107.5 - - 4,23 -43.3 =1.71
39.0 1156.3 4,54 =47.5 =1,87
40.0 123,0 4,84 -51.8 =2,04
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TABLE 2 - HORIZONTAL (X) AND VERTICAL (Z) COORDINATES OF EYELLIPSE AND
HEAD CONTOUR LOCATER LINE FOR FIXED SEATS
(Relative to a horizontal Tine 25 in (635 nm) above the seating reference point
and a vertical line extending upward from the seating reference point)

bBack ‘Hort1zontal DispTacement (X) Vertical DispTacement (Z)
Angle :
deg mm in mm in
5 -114.6 -4,51 47.8 P1 88
6 -101.7 -4.00 47.6 1187
7 -88.9 -3.50 47.2 1486
8 -76.2 -3.00 46.6 1184
9 -63.6 -2.50 46 .0 1481
10 -51.1 -2,01 45,2 1478
11 ~38.7 ~1.52 44,2 1474
12 -26.5 -1.04 43,1 1470
13 -14.3 -0.56 41.9 1165
14 -02.3 -0.09 40.5 1160
15 09.6 0.38 39.0 1154
16 21.5 0.85 37.4 1147
17 33.2 1.3 35.6 1140
18 44,7 1.76 33.7 1133
19 56.2 2,21 31.7 1425
20 67.6 2.66 29.5 1416
21 78.8 3.10 27.2 1407
22 90.0 3.54 24,7 0197
23 101.0 3.98 22.1 0} 87
24 111.9 4.40 19.4 0476
25 12257 4,83 16.5 0} 65
26 133.4 5.25 13.5 0153
27 144.0 5.67 10.3 0141
28 164.5 6.08 07.0 0} 28
29 164.8 6.49 03.6 0114
30 175,1 6.89 00.0 0{00
31 185,2 7.29 -03.7 -0L14
32 195.2 7.69 -07.5 -0 29
33 2651 808 -11.5 ~0.45
34 214.9 8.46 -15.6 -0.61
35 224.6 8.84 -19.8 -0.78
36 234,2 9,22 -24.2 -0.95
37 243.7 9.59 -28.7 -1.13
38 253.0 9.96 -33.4 -1.31
39 262,2 10.33 -38.2 -1.50
40 271.4 10.68 -43.1 -1.70
41 280.4 11.04 -48.2 -1.90
42 289.3 11.39 -b3.4 -2,10
43 298.1 11.74 -58.8 . =2.31
44 306.8 12,08 -64.3 -2,53
45 315.4 12.42 -69.9 -2.75
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4, APPLICATION:

4.1 The head position contours provide a drafting tool from which driver and
passenger head locations can be described in vehicles with horizontally
adjustable or fixed seats.

4.2 The head position contours are applicable to motor vehicles designed as
passenger cars, multipurpose passenger vehicles, trucks, and buses with
bench or bucket type seats and within the following range of driver
workgpace dimensions: ' -

(L40) Back angle 5-40 deg

(H30) Vejrtical H-point to heel point 5.0-18,0in (127-457 mm)
(H58) Velrtical H-point rise 0.0-1¢5-in (0.0-38 mm)
(L17) Hojrizontal H-point travel 0 or. 4.0-6,0 in| |(101-165 mm)
(L53 Mian L17) Horizontal H-point to heel point| 2050 ‘in (508 mm)

(minimum)

5. HEAD POSITION CONTOUR LOCATION:

5.1 The head position contours are located in the vehicle interior by
longitudinal (X-X), lateral (Y-Y)3 and vertical (Z-Z) datum lines which are
showin on the contours. Thesecdatum 1ines are not the contour's |geometric
axes, but are work lines to establish the contour's position in [the vehicle
with| respect to seated drivers.

5.2 Driver Head Position.Contour - Side View - Adjusted Seat: Relatlive to the
vehilcles:

5.2.1 Sdlect the side=view head position contour appropriate for adjlustable
selats. '

5.2.2 Cdnstruct a vertical workline through the seating reference pgint.

5.2.3 Cdristruct a horizontal workline 25.0 in (635 mm) above the segting
reference point.

5.2.4 Position the 25 deg mark of the eyellipse and head contour locater 1ine
(Table 1) at the intersection of the lines constructed in paragraphs 5.2.2
and 5.2.3.

5.2.5 Position the side-view driver head position contour on the eyellipse and
head contour locater line at the intersection of the contour datum Tlines
X-X and Z-Z at the packaged back angle - front (L40) such that the contour
datum lines and the worklines of paragraphs 5.2.2 and 5.2.3 are parallel,
and trace the outline on the layout,

21f it is desired to obtain side-view driver's head position relative to the .
seat, follow procedures described in paragraphs 5.4,1 through 5.4.4 using the
side view fixed seat head position contour.

Distributed under license from the IHS Archive

+ ‘\


https://saenorm.com/api/?name=cfc542620630acf284ff2cd8cb68ff27

~ SAE Jx1052 &7 B 8357340 0037L08 0 W

Page 7 SAE J1052

5.3 Driver Head Position Contour - Rear View - Adjustable Seat: Relative to the
vehicle:

5.3.1 Construct a lateral workline (Y-Y) perpendicular to the vehicle centerline
through the Tine (X-X) projected from the rear view.

5.3.2 Construction of a vertical workline (Z-2).

5.3.2.1 Passenger Cars: Construct a vertical workline (Z-Z) parallel to the
i i i equal to

v

0/85 (W7) + 0.075 (W3). The dimensions W7 and W3 are definé
paragraphs 3.6.8 and 3.6.9. (This formula positions the Z-Z
a|point 15% of the distance from the steering wheel centerlin
imner surface of the driver's door as described in Ref: 6.)
formula is applicable to both passenger car bench.and-bucket-type seats;
however, in the case of bucket-type seats, the contour centerfline shall
located no further inboard than the longitudinal centerline of the
s¢at.
5.3.2.2 Myltipurpose Passenger Vehicles, Trucks, and Buses with Individual
Driver Seats: Construct a vertical workline (Z-Z) parallel fo the
veéhicle centerline and position it a«distance from the vehicle
centerline such that it will locatesthe contour centerline atf the Y
coordinate of the H-point.

5.3.2.3 Multipurpose Passenger Vehicles, Trucks and Buses with Bench [Seats: Use
paragraph 5.3.2.1 as described above.

5.3.3 Posjtion the rear view contour on the constructed worklines (Z4Z) and
(Y-F) and trace the outline on the layout.

5.4 Passephger Head Position Contour - Side View - Fixed Seat:

5.4.1 Select the fixed seat head position contours and construct a vdrtical
workline 4.83°9n (122.7 mm) aft of the H-point. -

5.4.2 Conktruct-a horizontal workiine 25.6 in (650 mm) above the H-pqint.

5.4.3 Posfition the 25 deg indice of the head contour locater Tine (Tgble 2) at
the intersection of the 1ines constructed 1n paragraphs b.4.1 and 5.4.2.

5.4.4 Position the side-view fixed seat head position contour on the head
contour locater line (Table 2) with the intersection of the contour datum
lines X-X and Z-Z at the packaged back angle-front (L40) such that the
contour datum 1ines and the worklines of paragraphs 5.4.1 and 5.4.2 are
parallel, and trace the outline on the layout.

Distributed under license from the IHS Archive



https://saenorm.com/api/?name=cfc542620630acf284ff2cd8cb68ff27

SAE J*1052 A7 WM 8357340 0037L09 2 mm

J1052 oar Page 8

5.5 Passenger's Head Position Contour - Rear View - Fixed Seat:

5.5.1

5.56.2

5.5.3

5.5.4

6.

Construct a Tateral workline (Y-Y) perpendicular to the vehicle centerline
through the Tine (X-X) projected from the rear view.

Construct the vertical workline (Z-Z) as follows.

The rear view Z-Z line is positioned such that the contour centerline is
at the Y coordinate of the H-point as specified by the manufacturer,

P$sition the rear-view fixed seat head position contour on-the constructed
wgrklines and trace the outline on the layout.

HEAD |LOCATION CLEARANCE LINE CONSTRUCTION: Minimum head ¢Tearanges are

measyred from points on the selected contour that are closest to|any
protiusion or surface (See Fig. 1). The distance isCmeasured normal to a
1ine [drawn tangent to the contour. The selection of 95th or 99th percentile
tangdnt cutoffs and comfortable clearance distances must be made[by the user.

REFERENCES:

1.

2.

D. C. Hammond and R. W. Roe, "Driver:Head and Eye Position."| SAE
Transactions, Vol. 81 (1972), paper,720200.

. F. Meldrum, "Automobile Driver Eye Position." SAE Transa¢tions, Vol.
4 (1966), paper 650464,

1C

letter to SAE Driver Vision Subcommittee, Driver Eye Location Data from
$AE Controls Reach Study, Ronald W. Roe, February 12, 1973,

letter to SAE Vision Subcommittee, Definition of a Fixed Seat Eye
B11ipse, Ronald-Wi Roe, May 30, 1973.

H. T. E. Hertzberg, G. S. Daniels, and E, Churchill, Anthropﬂmetry of
H1ying Personnel - 1950. WADC Technical Report 52-321, Wright-Patterson
Air Force)Base, Ohio, 1954,

Jociefy of Automotive Engineers Recommended Practice, "Motor|Vehicle
Orivers' Eye Range." SAE J9%1c, June 1972,

Letter to SAE Design Devices Subcommittee, Driver and Passenger Head
Location, Ronald W. Roe, June 12, 1973.

Letter to SAE Design Devices Subcommittee, Driver Head Position Contours,
Lewis J. Tomiko, February 3, 1972.
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PART II - HEAD LCCATION PROCEDURE FCR CLASS B VEHICLES

BACKGROUND: Truck driver head location data were collected in th

Driver Anthropometric and Workspace Study (9,10) in three heavy t

configurations with 381 mm of horizontal seat travel. Top of hea

e SAE Truck
ruck cab
d and rear

of head points (including hair) were determined relative to the eye for each

driver.
percentages of heads for various truck driver

population mixes re
variety of male to female ratios.

The procedure in Part I for developing head contours from the eye
used to generate contours to compare with the experimentally detdq
boundgries. The mean head profile developed in Part I was“rotate
upper|halves of the experimental eyellipses generated from eye 19
colle¢ted in the same study. 1In all cases, contours generated fr
ellipses approximated the experimental boundaries with Tess than
difference. These head contours were also similar in size and sh
SAE head contours for adjustable seats described Gn Part I regard
proportions of males and females in the truck-dtiver population.

truck driver head contours were located further forward, Tower an
greater slope than would be predicted using. the Tocating procedur]
because of differences in user populatiohs. Therefore, although
contolirs described in Part I are appropriate for use in Class B u
new 1gcating procedure and referencing system was developed for
H-point heights between 405 and 530“mm. Three locator lines are
positjon head contours in Class B Wworkspaces for a range of back
between 11 and 18 deg; one foreach of the populations representi
following ratios of males to femaies; 50/50, 75/25 and 90/10 to 9
REFERENCE DOCUMENTS:

SAE J$41 0CT85, MotorVehicle Driver's Eye Range
SAE J]100 JUN84, Motor Vehicle Dimensions
SAE J]516 0CT85, ‘Accommodation Tool Reference Point

DEFINITIONS

The following definitions from Part I are also app
Part|II:

These data were used to construct boundaries which contained certain

presenting a

11ipse was
rmined

d around the

cation data

om eye

15 mm

ape to the
less of
However,

d with

e in Part I

head

ehicles, a

ehicles with

provided to

angles

ng the

5/5.

licable for

Head Position Range

Head Position Contours

Head Location Clearance Line
Head Locator Line - Fixed Seats
H-Point

Seating Reference Point (SgRP)
SAE J1100 Interior Dimensions

The following definitions are specific to Part II:
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10.1 Class B Vehicles' Accommodation Tool Reference Line: A two dimensional

10.2

side view line which defines a horizontal reference point as a function of
H-point height to which head contours can be located in vehicle space,
Three different lines are provided to accommodate truck driver populations

with male/female ratios of 50/50, 75/25 and 90/10 to 95/5.

Accommodation Tool Reference Point, SAE J1516)

Head Position Locator Lines:

(See

A series of two dimensional side view lines
Which define head contour X and z location as a function of seat back

commodate

angle
truck driver popu1at1ons with male/female ratios of 50/50, 75/2% and 90/10
to 95/5. Further subsets of locater lines are provided tosalloy for seat
tragk travel ranging from 4.0-6.5 inch. The Tocator 1inés) can
determined from the following equations:
For|50/50 male/female ratio: ’
Seat track travel
4.0 in x = =177.76 + 1268 (BA deg)
z = 697.09 = 3.57 (BA deg)
4.5 in x = =171.26 + 12.68 (BA deg)
z = 698,59 - 3.57 (BA deg)
5,0 in x =\=165.76 + 12.68 (BA deg)
zor 699,59 - 3.57 (BA deg)
5.5 in x = -159,26 + 12.68 (BA deg)
z = 700.59 - 3.57 (BA deg)
6.0\in x = -1565,26 + 12.68 (BA deg)
z = 701.09 - 3.57 (BA deg)
6.5 in x = 152,26 + 12,68 (BA deg)
z = 701.59 - 3.57 (BA deg)
For |75/25 ma]e/fema1e'ratio:
Seat track travel
4.0 in X = -203.55 + 13.65 (BA deg)
z = 705.66 - 3.82 (BA deg)
4,5 in x = -197.05 + 13.65 (BA deg)
z = 707.16 - 3.82 (BA deg)
5.0 in x = -191.55 + 13.65 (BA deg)
z = 708,16 - 3.82 (BA deg)
5.5 in X = -185,05 + 13.65 (BA deg)
z = 709.16 - 3.82 (BA deg)

Distributed under license from the IHS Archive
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(Continued):

Seat

valu
the

cont
heig
11, APPLI
11.1 The

CATION:

head position cantours have the same function for describin

6.0 in X = ~181,05 + 13.65 (BA degq)
z = 709,66 - 3,82 (BArdeg)
6.5 in x = -178.05 + 13.65 (BA deg)
z = 710,16 - 3.82 (BA deq)
For 90/10 to 95/5 male/female ratio:
travel travel
4.0 in X = -186.94 + 12.23 (BA deg)
z = 713.52 - 4,17 (BA deg)
4,5 in X = -=180.44 + 12.23 (BA deq)
z = 715.02 - 4.17 (RA deg)
5.0 in X = =174,94 + 1223 (BA deg)
z = 716,02 - o417 (BA deg)
5.5 in X = -168,44 + 12.23 (BA deg)
z= 717.02 - 4.17 (BA deg)
6.0 in x = =164.44 + 12,23 (BA deg)
z =\717.52 - 4,17 (BA deg)
6.5 in X = -161.44 + 12,23 (BA deg)
z = 718,02 - 4.17 (BA deg)

wherte X is the horizental head contour location in mm forward (
e being forward in cab space, and a positive x value being
Accommodation Tool Reference Line at height H30, z is the v
our location-in mm above the Accommodation Tool Reference L
ht H30, and BA deg is the seat back angle in degrees.

a negative x
rearward) of
ertical head
ine at

j driver

head
4.1,

tocation 1n Class B workspaces as described in Part I,

(L40) Back Angle

11.0 - 18 deg

(H30) H-Point Height
405 - 530 mm
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See paragraph

11.2  The head contours shown in Part I are applicable to Class B workspaces
regardless of the male to female population mix one wishes to accommodate.
However, Class B locating procedures are applicable only to motor vehicles,
whether trucks, buses or multi-purpose passenger vehicles with bucket or
bench seats, that are within the following range of driver workspace
dimensions:
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