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MOTOR VEHICLE DRIVERS' EYE LOCATIONS —

SAE J941 JUN92

SAE Recommended Practice

Report of the Bedy Enginecring Commitiee, approved November 1965, completely revised, Truck and Bus Cab and Occupant Environment Commitice,

Ortober 1985, Rationzlc uatement available, Completely revised by the SAE

Forewdrd--'This SAE Recommended Practice is based on 2 study in-
volving over 2300 U.S. drivers performing a straight-ahead viewing task
without head turning, sitting in seats having fore/aft adjustment and
fixed back angles (References 1,2). Elliptical contours were developed
from a statistical analysis of the stereophotogrammetric data, using a
male-to-female ratio of one-to-one. These contours were given the name
Eyellipse, a contraction of the words eye and ellipse. An eyellipse affords
a convenient way 1o represent driver eye locations in a driver workspace
in order to determine what drivers can see. In a subsequent study a pro-
cedure was developed to position an eyellipse in the driver workspace
for various design torso (back) angles ranging from 5 to 40 degrees
(Reference 3).

A-typical three-dimensional eyellipse is shown in Figure 1. Four dif-
ferent eyellipses are described in this Practice. Each eyellipse was de-
rived as the perimeter of an envelope formed by a infinite number of
planes dividing the eye locations so that (P)% of the eyes are on one side
of the plane and (100-P) % are on the other. It should be noted that
with this derivation the 95th percentile eyellipse will not contain 95% of
the cyes inside the ellipse. To illustrate this consider the side view of the

“eyellipse shown in Figure 2. If a plane seen as a straight line in side view

is drawn tangent to the upper edge of the 95th percentile eyellipse, then
95% of the driver eye locations, whether inside or cutside the ellipse,
will be below the line and 5% of the driver eye locations will be above
the Iine. Further, if a similar plane is drawn angent to the lower edge
of the 95th percentile evellipse, then 95% of the driver eye locations,
whether inside or outside the ellipse, will be above the line and 5% will
be below the line, The 95th and the 99th percentile eyellipses are de-
ﬁrlled in this document and are shown in plan and side view in Figure
3

Fixed Seat Eyellipses — The eyellipses defined in this practice are valid
fof seats iaving Nonizontal track travel of at least 100 mm. Eyellipses
have been developed for .seats having no horizontal adjustment (fixed
seats), but are not defined here (References 3,4).

Class A and Class B Vehicles—In this practice there are two different
procedures Jor ocating an eyellipse, depending on whether or not the
driver workspace is like that found in a passenger car or a heavy truck,
The need for two different procedures has led to a-vehicle dassification
scheme which labels vehicles as either Class A (passenger cars) or Class
B (heavy trucks) according to definitions given in SAE J1100 (Reference
5) and repeated in Tables 2 and % in this document.

Rationale for a different locating procedure for Class B vehicles is

based on an SAE study of truck-driver eye locations in three heavy truck”

¢ab configurations having 381 mm of horizonial seat travel (References
6,7). It was found that an elliptical model having the same axes lengths
as the eyellipses previously developed for Class A vehicles provided a
good fit to the wruck driver eye position data, regardless of the popula-
tion mix of male or female truck drivers, However, the location of the
eyellipse centroid and the slope of the mafor axis in side view would not
be predicted using the location procedure for Class A vehicles (Refer-
ence B). Therefore, a different eyellipse locating procedure was devel-
oped for Class B vehicles and is described in Section 5.

New in this Revision. Recent studies in contemporary vehicles have
indicated a need 10 remove the lean factor from the cyellipse lateral po-
sitioning procedure and to reduce from 6 to 2 the number of eyellipses
for different lengths of hotizontal seat track travel (References 4,9,10),
Both of these changes have been incorporated in this revision.

Selected eye (E) points and their associated neck pivot (P) points have
been defined for Class A vehicles in this revision. These points may be
used in lieu of the complete 95th eyellipse to facilitate determination of
drivers' field of view for certain viewing tasks (References 11,12). Similar
points have not been defined for Class B vehicles,

A most significant revision has been to provide information needed to
construct eyellipses in three dimensions (Reference 13). This was neces-
sitated by the increasing use of computer modeling in occupant packag-
ing practices. The use of two-dimensional templates is now described in
Appendix A

' Plan view eyeliipses in Figures 3,5,6.8.9.11 are oriented for 0 lefi-hand drive
vehicle,
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1. Scope—This SAE Recommended Practice establishes the location of
drivers' eyes inside a vehicle for the purpose of measuring the drivers’
ficld of view, Elliptical (eyellipse) models in both two and three dimen.
sions are used to represent 95th and 90th percentiles of driver eye loca-
tions. The procedure used to locate eyellipses in passenger cars differs
from the procedure used for heavy trucks. Selected eye (E) points, use-
ful in certain viewing tasks, are derived from the 95th eyellipse. For ap-
plication of this Practice refer to SAE J1050 (Reference 14).
2. References and Definitions
2.1 Applicable Documents —The following publications form a part
of this specification to the extent specified herein. The latest issue of

SAE publications shall apply.

1. J.F. Meidrum (1985), “Automobile Driver Eye Position,” Paper

650464, SAE Mid-Year Meeting, Chicago, IL. )

2. J.F. Meldrum (1963), "Driver Eye Position,” Human Factors Re-
search Department, Automotive Safety Office, Ford Motor Compa-
ny, Dearborn, MI.

- D.C. Hammond and R.W. Roe (1872), “Driver Head and Eye Posi-
tions,” Paper 720200, SAE Annual Congress, Detroit, MI.

- R.W. Roe (1975), “Describing the Driver's Workspace: Eye, Head,
Knee, and Seat Positions,” Paper 750356, SAE Annual Congress,
Detroijt, MI. :

. SAE Ji100, “Motor Vehicle Dimensions,” SAE Handbook, Vol 4,
SAE, Warrendale, PA.

- M.S. Sanders (1983), “U.S. Truck Driver Anthropometric and
Truck Workspace Data Survey,” Final Report sibmitied to SAE,

- Warrendale, PA.

- B.E. Shaw and M.S. Sanders (1984), “Female U.S. Truck Driver

~ Anthropometric and Truck Workspace Data Survey,” Final Report
submitted 1o SAE, Warrendale, PA.

- N.L. Philippart and T.]. Kuechenmeister (1985), “Describing the
Truck Driver Workspace,” Paper 852317 (in SAE Spectal Publ.
712), SAE Truck & Bus Meeting, Chicago, 1L.

- N.8. Lee and L.W. Schneider (1088), “A Preliminary Investigation
of Driver's Lean on Late Model Vehicles with Bench and Bucket
Seats,” Report to General Motors Corp., CPC Engincering, Ponti-
ac, Ml.

10. R.W. Roe (1989), “Data to Support Revisions to SAE 941,” Letter

10 SAE Driver Vision Commiittee, Troy, MI.

W.A Devlin and R.W. Roe (1968), "The Eyellipse and Consider-

ations in the Driver's Forward Field of View,” Paper 680105, SAE

Annual Congress, Detroit, ML

W.A. Devlin (1975}, “Visibility Design Guide,” Proposed SAE Rec-

ommended Practice (also, ISO/TC159/SC4(USA1)6 ), SAE Driver

Vision Committee, Troy, MI.

- AJ. Arnold (1989), “3-D Eyellipse Dimensions,” Letter to SAE
Driver Vision Committee, Troy, M1

- SAE J1050, "Motor Vehicle Driver and Passenger Head Position,”
SAE Handbook. Vol. 4, SAE, Warrendale, PA,

11.

12.
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ELLIPSE AXES 15. SAE J1517, "Driver Selected Seat Position,” SAE Handbook, Vol.
L 4, SAE, Warrendale, PA. h i
ELLIPSE Axes 16. SAE J1516, “Accornmodation Tool Reference Point,” SAE Hand-
book, Vol. 4, SAE, Warrendale, PA.
2.2 Definitions

2.2.1 Eveurse—The contraction of the words “eye” and “ellipse”
used to describe a statistically derived elliptical modet tepresenting driv-
er cye locations in road vehicles (Figures 1 and 3).

2.2.2 Eve Ponts (“E” Points)—Two points which represent the lefi
and right eyes of the driver. They are 65 mm apart, are derived from
the 95th eyellipse, and are used in conjunction with a Neck Pivot Point
(Figure 7). ’

2.2.3 Nzcg Pvor Poiny (“P" PoiNT) ~ A point about which the driver's
head turns on a horizontal plane. Four P Points are defined, each of
which is 98 mm rearward of the midpoint between its eye points {Fig-
ures 6 and 7).

ELLIPSE AXES z 2.2.3.1 PI and P2 are used in measuring the driver's binocular ob-
struction due to the nearest or farthest A-pillars, respectively.
FIGURE 1-TYPICAL 3-DIMENSIONAL EYELLIPSE (BOTH LEFT 2.2.3.2 P3 and P4 arc used in measuring fields of view through re-
AND RIGHT EYELLIPSES ARE SHOWN) arview mirrors located 1o the driver's inboard or outboard side, respec-
tively,
2.2.3:3 No P Points have been defined to rotate the driver’s head
up or down.
TANGENT Line oy "TIDE O THE TANGEONS ARE LOGATED 2.2.4 EveLirse TempLares—Drafting tools to aid in drawing plan and

N\ side view eyellipses at the correct location and oricntation (Figure 9 and
TANGENT POINT Appendix A).

S e locion . o o g s e T i
///////////////////////////////; e B e

— F i a function of design seat torso angle (Figure 10 and Appendix A).
// -'1/ % 3. Mathematical Description of 3-D Eyellipses—In this document 95th
% and 99th percentile eyellipses are defined for each of two different
/ ' ranges of fore/aft seat track travel (L23). Eyellipses can be construced
- " in three dimensions using the following information (Figure 4):
A,% oot EYRLPes 3.1 Axes Lengths— Dimensions for the length of the 3 axes in true

T : view for the four eyellipses are as shown in Table 1:

"

FIGURE 2—-TANGENT PLANE S5th Eyelllpse $5th Eysilipse goth Eyeilipse 95th Eyeliipse
Seat Track Travel {t23)= 100 to 123 mm >R mm 100133 mm  >133 mm

TABLE 1-3 AXES IN TRUE VIEW FOR THE FOUA EYELLIPSES

AXIS
. ) 5 173.8 198.9 2424 268.2
105.0 104.9 149.0 148.9
RIGHT EYE GENTROID z 860 8.0 t22.0 1220
MID EYE CENTROID Y
s9th NeTe—The X-axis of both 95th and 99th eyellipses is about 95 mm
longer for seat track travel in excess of 133 mm. The effect of -
S8th . the longer track travel is to stretch the front of the eyellipse
forward in the workspace without changing the location of the
rear, ’

3.2 Centroids—The centroid of each eyellipse is located at the mid-
" point of the 3 axes.
FRONT X~ x , 3.3 Left and Right Eyes—Eyellipses for the left and right eyes are
\ﬁ‘ identical except that their centroids are separated horizontally by 65
mm. A single mid-eye centroid {a cyclopean eye) is located 325 mm
from the centroid of either eyellipse.

3.4 Ellipsoid Surface vy, Three Axial Sections—The user may con-
struet cither a complete ellipsoidal surface or a 3.0 ellipse containing
only the 3 axial sections defining plan, side and rear views. Use of the

ellipsoidal surface gives the greatest accuracy.
PLAN VEW 4. Procedure for Class 4 Vehicles —This procedure is applicable to
Class A vehicles, which are defined a

z s passenger cars, multipurpose ve-

GENTROM fath hicles, trucks, or buses with the following range of driver workspace di-
Rensions as shown in Table 2 (Figure 5)

-D\ Note—All values in the following equations have units of millimeters

FRONT X —at X except L40 which is in degrees. Equation coefficients provide
accuracy to £ 0,05 mm.
&'/ 4.1 3-D Eyellipse Locating Procedure
4.1.1 Locate Sg

RP - Determine a design H-Point (SgRP), preferably
using the procedure for 95% accommodation in Class A vehicles given

¥ LEFT EYE CENTROID

z in SAE J1517 (References 10,15). The (X,Y,Z) coordinates of the Sgrp
are L31, W20, and H70. Note that W20 must be made a negative num-
SIDE VIEW ber for left-hand drive vehicles,

r. 412 DETERMINE L40 —The design torso angle, L40, is specified by the
FIGURE 3—TYPICAL PLAN AND SIDE VIEW EYELLIPSES manufacturer,
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TABLE 2—-RANGE OF DRIVER WORKSPACE DIMENSIONS — CLASS A VEHICLES

"(H30) SpRP to Hes! - Vertical
[H58) H-Point Rise
L23} Seat Track Travel
) Stearing Wheal Diamater
- {k40) Torso Angle

127 to 405 mm

0 to 50 mm

more than 100 mm
mors than 450 mm
5 10 40 degrees

4.1.3 SeLEcT AN Evirurse—Determine the seat track travel and select
the appropriate’ 95th or 99th eyellipse. )

4.1.4 Loeate Centrop—The eyeliipse centroid is located to the vehi-
cle’s three-dimensional reference system, The left and right eyellipse
centroids are calculated as follows: -

a. For seat track travel (L23) greater than 183 mm:

X= 131 - 25991472 + 10.281641*(L40) - 0.032032*(L40y* (Eq. 1)
(eft eye) Y = W20 - 32.5 (Eq. 2)
(right eye) Y= W20 + 32.5 . (Eq. 3)
Z= H70 + 653.71757 + 0.398747*(L40) ~ 0.059301*(L40)* (Eq. 4)
b. For seat track travel (1.23) from 100 to 133 mm: .

X = L3]1 - 24771472 + 10.281641*(L40) - 0.032032*(1.40)° (Eg. 5)
(left eye) Y = W20 - 325 (Eq. 6)

(right eye) Y= W20 + 325 , (Eq. 7)
Z = H70 + 655.01757 + 0.398747%(L40) - 0.059301*(L40) (Eq. 8)
4.1.5 OriENT Axes—Separately rotate each eyellipse about its centroid
50 the X-axis is inward 5.4 degrees (looking forward) in plan view and

F=— 95TH WIDTH —m-]

F——=e— 98TH WIDTH — ]

b '05TH LENGTH—— o
99TH LENGTH

TRUE PLAN VIEW

=

- G6TH HEIQTH-w=!

-—— Q9TH HEIGTH ——=-

O5TH LENGTH ~—————— ]
89TH LENGTH

|

TRUE SIDE VIEW

down 6.4 degrees (looking forward) in side view.
4.2 Neck Pivot (P) and Eye (E) Points ~ Locating Procedure (Fig-
ures 6 and 7) . )

4.2.] DerermINE SgRP AND L40—Sec 4.1.1 and 4.1.9,

4.2.2 Locate P1 avp P2—These neck pivot points are linked to eye
points near the front of a 95th eyellipse. P1 ang P2 points arc defined
for gach 05th eyellipse, Use the P1 and P2 peints that correspond to the
length of your sear track travel (L23). P1 and P2 points have the same
Z coordinate.

The X coordinate of P! and P2 depends on seat track travel,

a. For L23 from 100 to 133 mm

(P1) X = L31 - 224.01472 + 10.281641%(L40) -

0.032052* (L40)P (Eq. 9)
(P2) X = X(of P1) + 28 {Eq. 10)
b. For L23 greater than 133 mm
(F1) X = L3I - 250.01472 + 10.281641%(L40) -

0.032032* (1.40)* {Eq. 1)

(P2} X = X(of P1}) + 928 (Eq. 12}
The ¥ and Z coordinates of P1 and P2 do not depend on seat track
travel,

(PLHY = w20 - 20 . (Eq. 13)
(P Y = W20 + 47 -~ (Eq. 14)
(Pl & P2) Z = H70 + 654.11757 + 0,398747*(Ld40) -

0.059301 *(L40)* (Eq. 15)

95TH EYELLIPSE 98TH EYELLIPSE

L23 100t0 138mm  >133mm  100to 133mm > 1{33mm
LENGTH 1738 198.9 2421 268.2
WIBTH 105.0 104.9 1490 1488
HEIGHT 86.0 86,0 122.0 122.0
NOTE: INTERPUPILLARY DISTANGE 65mm

[
L] [s]
5
= T
/ : g
=
-] -]
& «©
~a—- @5TH WIDTH —J
———— 88TH WIDTH ———

TRUE REAR VIEW

FIGURE 4~LENGTH, HEIGHT AND WIDTH OF 3-D EYELLIPSE (LEFT OR RIGHT EYE)
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Note—For right-hand drive, use +920 and 47 in the Y equations.
4.2.3 LOCATE P3 AND P4—These neck points are finked to eye points
at the rear of a 95th eyellipse and are valid for any seat track travel
greater than 100 mm, Their X and Z coordinates are identical.
- (P3 & P4) X = L31 — 87.01472 + 10.281641*(L40) -

0.032032*(L40)* (Eq. 16)
(P3) Y = wap - 40 (Eq. 17)
(P4) Y = W20 + 31 (Eq. 18)
(P3'& P4) Z = HT0 + 66211757 + 0.398747+(L40) -

0.059301*(L40)* (Eq. 19)

Nott—For right-hand drive, use +40 and -31 in the Y equations,
4.2.4 Locate E Points~E points are positioned relative to any P point
as follows: .

X= X(P) - 08 {Eq. 20
(Eu) Y= Y(P) ~ 32.5 (left eye) (Eq. 21)
Ea)Y= Y{P) + 32.5 (right eye) (Eq. 22}

Z= Z(P) ~ (Eq. 23)
where:

X{P), Y(P), Z(P} are the coordinates of the P point,

5. Pracedure for Class B Vehicles—This procedure is applicable to
Class B vehicles, which are defined as trucks, buses, or multipurpose ve-
hicles with the following range of driver workspace dimensions as shown
in Table 3: (Figure 6)

34.119

TABLE 3~ RANGE OF DRIVER WORKSPACE DIMENSIONS—CLASS & VEHICLES

{H30} SgRP 1o Hee! - Verlical 405 10 530 mm
[H58) H-Foint Risa O mm

(L23) Seat Track Travei more thar 100 mm
(WS} Steering Wheel Diameter 457 to 560 mm
(L4G} Torso Angle 11 to 18 degrees

5.1 3.D Eyellipse Locating Procedure

5.1.1 Locate ATRP—~Determine the Accommodation Tool Reference
Point (ATRP) using the procedure for Class B vehicles given in SAE
JI516. The X and Z coordinates of the ATRP are X(ATRP) and
Z(ATRP).

5.1.2 DeTeRMINE L40 ~The design torso angle, 140, is specified by the
manufacturer,

5.1.3 SELECT AN EVELLIPSE~ Determine the seat track travel (L23) and
select the appropriate 95th or 99th eyellipse.

5.1.4 Locate Centroip—The eyellipse centroid is located to the veki-
cle’s three-dimensional reference system. The following equations locate

ZEROQ ¥ PLANEJ
NOTE:

THE X, ¥ AND Z LINES SHOWN ARE
THE X-X, Y-Y AND 2-7 DATUM LINES
OF THE 2-p EYELLIPSE TEMPLATES

w20

MID EYE CENTROID

LONGITUDINAL
WORKLINE

A

VERTICAL WORKLINE

THROUGH SgRP ' \ ’

HORIZONTAL WORKLINEﬁ[ r4
X

- B35mm ABOVE SgRP 4

THROUGH; SgRP

DESIGN TORSO ANGLE !
ON LOCATER LINE

(SHOWN FOR AN

ANGLE GREATER

T THAN 257)

8.4°

' CENTROID- 'L
ws
/

-
EYELLIPSE AND HEAD

CONTOUR LOCATER LINE

L HEEL POINT

TO C X GRID - 131

TO O Z GRID

FIGURE 5-EYELLIPSE LOCATION IN CLASS A VEHICLES
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- ZERO ¥ PLANE—/ {

wa2o
MiD EYE GENTROID
54" ‘R_ 1

I GENTROMD
|
/=[
118"

- We

AGCOMMODDATION
TOOL REFERENCE
POINT (ATRP)

, TORSO LINE

o SgRP (

AN |

LHE_EL POINT

To o X c;mn—lmﬂ

H7Q

L2a i
TO @ Z GRID

FIGURE 6—EYELLIPSE LOCATION IN CLASS B VEHICLES

a. For a 50/50 maleffemale ratio: :
X = X(ATRP) - 175.26 + 12.68%(L40)
Z = Z(ATRP) + 691.09 - 3.57%(L40)
b. For a 75/25 maleffemale ratio: -

(Eq. 24)

X = X{ATRP) - 201.05 + 13.65%(1.40) (Eq. 26) -

Z = Z(ATRP} + 699.56 — 3.82%(L40) (Eq. 27)
c. For a 90710 to 95/5 male/ffemale ratio:

X = X(ATRP) - 184.44 + 12.28%(L40) (Eq. 28)

Z = IZ(ATRP) + 707.52 - 4,17%(L40) (Egq. 290)

- In each case the Y coordinate of the left and right eyellipse centroids
is given by:
(left) Y W20 - 32.5

= (Eq. 30)
(right} ¥ = wWeo + 325

. 51
where: 4 )

W20 must be made 2 negative number for lefi-hand drive vehicles.
5.1.5 OmienT Axes—Separately rotate each eyellipse about its centroid
s0 the X-axis is inward 5.4 degrees (looking forward) in plan view and
down 11.6 degrees (looking forward) in side view,
5.2 P and E Points—These points have not been defined for Class
B vehicles.

APPENDIX A
A.I 2-D Eyellipse Templates

., A-L.1 Description and Availability — There are two sets of plan and
side view templates described in this document, representing two differ-
ent lengths of seat track travel (L23). One set of templates is used for
track travels from 100 to 133 mm and is marked wich the 123 value of
5.0 The other set is used for track travels greater than 133 mm and is
marked with 3 6.5 value. The eyellipse templates arc shown in Figure
9. Each template contains 2 95th and a 9%th cyellipse. An eyellipse and
ead position locator template, which positions the eyellipsc for various

design torso angles (L40), is shown in Figure 10. These templates can
be obtained from SAE, 400 Commonweaith Drive, Warrendale, PA

(Eq. 25)—-15096.

A.1.2 Mathematical Description of the 2-D Eyellipse—Four 2-D
¢ycllipses may be construcied using the following information: (Figure
m .

A.1.2.1 Axes LenoThs—Dimensions for the true length of the major
and minor axes are as shown in Table Al:

NoTe—Since the ellipse major axis is skewed approximately the same

amount in both side and plan view, its length is essendally the
same in either view for the given seat travel, and about 1 mm
shorter than the three-dimensional eyellipse major axis.

A.1.2'2 OrienTaTION—See Section 4.1.5 for Class A vehicles and 5.1.5
for Class B vehicles. .

A.1.2.3 Lerr avp RigHT EvELLIPSE CENTROIDS—In plan view the mid-
£ye centroid is positioned over the centerline of driver (Y = W20). The
horizontal distance between the left and right eyellipse centroids is 64.1
mm for shorter seat track travels (L25 = 100 to 133 mm) and 64.6 mm
for longer seat track travels (L28 > 133 mm). In developing the three-
dimensional cyellipses, the interpupillary distance was adjusted to 65
mm. Because the two-dimensional plan view templates have not been
changed, eyellipse applications could yield results which differ very
slightly depending on whether a two-dimensional template or a three-
dimensional eyellipse was used (Reference 13).

#.1.24 TEMPLATE DATUM LiNgs—An eyellipse template is located in the
vehicle interior by longitudinal (X-X), lateral {Y-Y), and vertical {Z-2)
datum lines which are shown on the eycllipse temnplates (Figure 9). The
datum lines are not the eyellipse axes; they are reference lines LO.ald in
pasitioning and orienting an eyellipse into the workspace, The distance
from the template datwmn lines to the eyellipse centroids differs for the
two scts of templates as shown in Table A2:

Norz: The *y™ values assumc the template is used with a lefi-hand
drive vehicle. For right-hand drive, invert the sign of all y values and in-
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terchange the values for left and right eyes.
v A2 2-D Eyellipse Template Locating Procedure—Class A Vehicles
A.2.1 Locating a Side View Eyellipse Template

A2.1.1 DeTERMINE SERP aNp L40— Use of 2 design H-Point (SgRP) at
95% accommodation as defined in SAE J1517 (Reference 13) is recom-
mended. See 4.1.1 and 4.1.9, . i

A.2.1.2 SELEcT AN EverLviese TempLaTE—Choose the template that com-
cs closest to matching the seat track travel (L23). Use the 5.0- Template
for seat track travel from 100 to 138 mm. Use the 6.5 Template when
track travel exceeds 133 mm.

A2.13 CoNsTRUCT WoRRLINES on Lavour—These worklines are used
to position the X-X and 2-Z template datum lines. Gonstruct a vertical
workline through the SgRP. Construct z horizontal workline 635 mm
above SgRP. (If the design torso angle (L40) is 25 degrees, skip to A2,
1.5)

A2.1.4 ADjusT FOR ToRso ANGLE— Position the X-X and Z-Z datum
lines of the “Eyellipse and Head Position Locator Template” (Figure 10}
‘at the intersection of the worklines comstructed in A.2,1,3.”

A.2.1.4.1 Locate a point on the “Eyellipse and Head Contour Loca-
tor Template” that corresponds to the design torso angle (1.40) and con-

34.121

the equation coefficients will adversely affect their usefulness.

A2.1.5 Draw EvELLIPSE—Position the eycllipse template datum lines
X-X and Z-Z at the interscction of the worklines and trace the eyellipse
outline on the layout. - : : '

A.2.2 Locating a Plan View Eyellipse Template

A2.2.1 Serect AN Evettipse Tempra —Choose the one that matches
the side view selection. ’ : :

A2.2.2 CoNsTRUCT WoORKLINES ON Luvour—Construct a lateral wor-
Kliine perpendicular to the vehicle centerline through the vertical wor-
kline (projected from side vicw} that was used in A.2.1.5 1o position the
Z-Z datum line of the side view eyellipse template,

Construct a longitudinal workline parallel to the vehicle centerdine a
a Y coordinate of W20, Make W20 a negative number for lef-hand
drive vehicles.

NOTE: Plan view templates May Contain an equation (0.85*W7 +
0.075*W3) to account for driver lean, This equation is no lenger used
(References 9,10).

A2.2.3 Draw EveLUIPSES - Position the Y-Y datum line of the plan
view template on the lateral workline and the mid-eye centroid on the
longitudinal workline developed in A.2.2.9. This centers the left and
right eyellipses aver the centerline of driver (W20). Trace the eyellipses
on the layout,

# 4/ 45

Note: Instead of using the locator template, this point can be located
relative to SgRP from the following equations (Figure 12):

X = - 237.01472 + 10.281641*(L40) - 0.032032*(L40)* (Eq, A1)

Z = §62.11757 + 0.398747%(L40) - 0.059301%(L40)" (Eq. AZ)

Use of these equations Teplaces steps A.2.1.3 10 A2.1.4. Rounding of

NOTE: Before posttioning the plan view template for a right-hand
drive veicle, the template must be mirror-imaged about the longitudi-
nal workline (Y = W20), ie., used upside-down, so that the left and
right cyellipses arc interchanged and their major axes are angled in-
board (looking forward).

Er RIGHT EYE POINT

DRIVER'S HEAD CENTERLINE
STRAIGHT FORWARD

85mm +

Q
32.5mm |, oo ___,\ .
/

Ev LEFT PIVOT POINT
EYE POINT
PLAN VIEW
ZEL & Ep {P) NECK
EYE POINTS PIVOT POINT
SIDE VIEW

FIGURE 7—E POINTS RELATIVE TO P POINTS
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A3 2-D Eyellipse Template Locating Procedure—Class B Vehicles —
Eyellipse templates for Class A and Class B vehicles are the same. How-
* ever, the X-X and Z-Z template datum lines cannot be used to orient the
eyellipses in side view. The major axis of the eyellipse must be used for
onenianon., .

A3.1 Locating a Side View Eyellipse Template -

A3.11 Drremuine THE ATRP~See SAE J1516 (Reference 16).

A3.1.2 SeLect AN EyELLIPSE TemPLATE—Choose the one that comes
tloscst to matching the seat track travel (L23). Use the 5.0 Template for
seat track travel from 100 to 138 mm. Use the 6.5 Template when track

[—IEHO “r* PLANE

trave! exceeds 133 mm. o

A-3.1.3 Locate CenTROID—Use the proccdure in 5.1.4 to locate the
eyellipse centroid. : : :

A.3.1.4 ORiENT AND Draw EvELLIPSE— Construct a line through the cen-
troid with a downward sloping angle of 11.6 degrees from horizontal
(looking forward). Rotate the major axis of the cyellipse to this line and
trace the eyellipse outline on the layout, :

A3.2 Locating & Plan View Eyellipse Template—Use the proce-
dures described in A2.2 for Class A vehicles.

160—=

P4

Fat

- SnHPN_

‘P

EYELLIPSE CONTOUR
(REFERENGE ONLY}

SIDE VIEW

FIGURE 8—P POINTS RELATIVE TO SgRP IN CLASS A
VEHICLES (P1 & P2 ARE SHOWN FOR 193 = 133 mm AND

L40 = 25 ° _
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NOTE:  THE EQUATION FOR PLAN VIEW POSITIONING OF THE
TEMPLATES (.85 W7 &.075 W3) IS NO LONGER USED,

THE 5.0 AND 6.5 INCH TRACK TRAVEL DESIGNATIONS ON THE
TEMPLATES APPLY TO TRACK TRAVELS FROM 100 TO 133mm
AND GREATER THAN 133mm RESPECTIVELY,

EYELL IPSE
kb vty

EYELLIPSE
L)

. TRACK TRAVEL FROM 100 TO 133mm TRACK TRAVEL GREATER THAN 133mm

FIGURE 9-2-D EYELLIPSE TEMPLATES
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/—HEAD CONTOUR LOCATOR
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LINE = FIXED SEAT
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EYELLIPSE & HEAD CONTOUR 25,/ 40°

LOCATOR LINE ~ ADJUSTABLE
SEAT

40°

NOLLYLS du Bg
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FIGURE 10—EYELLIPSE AND HEAD CONTOUR LOCATOR LINE TEMPLATE (FIXED SEAT LOCATOR LINE AS USED IN SAE J1052
IS ALSO SHOWN ON THIS TEMPLATE)

INBOARD
BLAN
YIEW ANGLE
MID EYE
/ CENTROID
CENTROID
RIGHKT EYE
— x . X —
cEn‘rnom_/f
LEFT EYE.
“man A
PLAN views
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FIGURE 11-MATHEMATICAL DESCRIPTION OF THE 2-D
EYELLIPSE IN REFERENCE TO X-X, Y-Y AND Z-Z DATUM
LINES FOR CLASS A VEHICLE
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TABLE Al -—-DIMENS“:IONIS FOR TRUE LENGTH OF THE MAJOR AND MINOR AXES

95th Eyellipss 85th Eyellilpse 90th Eyelilose poth Eyellipas
= 10010133mm >1Rmm 100te133mm >133mm

Seat Track Travel (123)
Major Axls: 173 198 241 267
Minor Axis: Plan View 105 105 148 149
Side View g6 86 122 t22

TABLE A2 -CENTROIDS RELATIVE TO THE TEMPLATE DATUM LINES

X Y
Left Eys Mid-Eye  Right Eya
Seat Track Travel {L23)
00 o 133 mm (5.0 Tempiate) -10.7 -5.1 2685 - 58.0 1.1 mm
>133 mm (8.5 Template) 22,8 4.1 28.20 60.5 B4 mm

5 .
10 15
20° HORIZONTAL WORKLINE
635mm ABOVE SEATING

FIy REFERENCE POINT

30

_35"

VERTICAL WORKLINE )
THROUGH THE SEATING . - 40
REFERENGE POINT

FIGURE 12—EYELLIPSE AND HEAD CONTOUR LOCATOR LINE ADJUSTABLE SEAT





