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(R) HEADLAMP AIMING DEVICE FOR MECHANICALLY AIMABLE HEADLAMP UNITS

Foreword—This Document has not changed other than to put it into the new SAE Technical Sta||1dards Board
Format.

1. Scope—Thig document applies to the requirements of a device used in the field and inspectipn stations to aim
and check aim of mechanically aimable headlamp units.

The purposg of this document is to provide a laboratory test procedure to determine whather the devices
under test arne capable of accurately positioning headlamp units from,their aiming pads and|maintaining their
accuracy in gervice within the tolerances designated in this document:

2. References

2.1 Applicable Publications—The following publications form‘a part of this specification to thg extent specified
herein. The latest issue of SAE publications shall apply.

SAE J599 MAY81—Lighting Inspection Code

SAE J1383 APR85—Performance Requirements for Motor Vehicle Headlamps
3. Definitions
3.1 Headlamp Aiming Device—A device used to adjust and inspect the aim of mechanically ajmable headlamp

units consisting of one or mare fixtures designed to seat against the three aiming pads (fiming plane) on

mechanically aimable headlamp units installed on a vehicle to facilitate accurate aiming of sugh units, vertically

and laterally.

3.2 Mechanically Aimable Headlamp Units—A unit having three pads on the face of the| lens forming a
mechanical dimifig-plane used to adjust and inspect the aim of the unit when installed on a vghicle.

3.3 Aiming Plane—A plane which is perpendicular to the longitudinal axis of the vehicle and tangent to the
forward most aiming pad on the headlamp.

4, Samples For Test—Sample devices submitted for laboratory tests shall be representative of the devices as
regularly manufactured and marketed. Each sample shall include all accessory equipment peculiar to the
device. Full assembly and operating instructions shall be provided, including information on how to check
accuracy and maintain the device in calibration.

SAE Technical Standards 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 at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
QUESTIONS REGARDING THIS DOCUMENT: (412) 772-8512 FAX: (412) 776-0243
TO PLACE A DOCUMENT ORDER; (412) 776-4970 FAX: (412) 776-0790
SAE WEB ADDRESS http://lwww.sae.org
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document.

NOTE 1—All tests are to be made in air ambient temperature of 24 °C + 3 (75 °F £ 5).

Laboratory Facilities—The laboratory shall be equipped with all facilities necessary to make the tests in this

NOTE 2—If a vertical indication means other than a spirit level is used, equivalent accuracy shall be
maintained.

6.1

6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

6.1.6

6.1.7

6.1.8

6.1.9

6.1.10

6.1.11

6.1.12

6.1.13

Requirements

Design Requirements

The device

headlamp WUinits as covered by SAE J1383.

No part of
lateral align

locating plate (Figure 1, dimension C and Figures 2, 3, and 4, dimensjon 4.05 in (102.

diameter).

A device th
document

The seating plane of the device shall meet the dimensions‘shown in Figures 1, 2, 3, and 4.

When aimi
plane shall

The means
when an a

The device
calibration

If a suction
and 7 in (1}
X 165 mm)

Means sha
from horiza

shall be of such design that the seating portion will register only on the three ai

the device, except those parts (strings, sighting devices, scales, ete.)’require
ment between devices, shall extend beyond the dimensional limits-of the headla

at uses adapters to fit more than one size headlamp unit shall meet all the reg
vith and without adapters.

ng headlamp units spaced 90 in (2300 mm).apart, the torque exerted by the de
not exceed 18 Ibf in (2.0 N-m) vertically:and 12 Ibf in (1.4 N-m) laterally.

of securing the device to the headlamp unit shall retain the device against the t
ially centered tensile force of 4.0 Ib/ft (17.8 N-m) minimum is applied to the devi

shall be capable of being\calibrated and shall have available for immediate us
fixture and/or instructions to immediately recalibrate the device.

cup is used to retain‘the device to the headlamp unit, the effective diameter for !
'8 mm) headlamps shall not exceed 3.5 in (90 mm) and the effective diameter fo
and 5 x 8 in’(142 x 200 mm) headlamps shall not exceed 2.8 in (71 mm) when i

Il be provided in the device for compensating within £0.1 deg through a slope r
ntak>The method for device compensation shall be clearly explained in the oper

ming pads on the

d for referencing
mp aiming device
D mm) maximum

uirements of this

ice at the aiming
hree aiming pads
Ce.

P an independent
b-3/4 in (146 mm)
[ 4 x 6-1/2 in (100

hstalled.

ange of +1.5 deg
pting instructions.

If the horizontal aim is to be accomplished by reference between devices on opposite sides of the vehicle,
the means provided for referencing lateral alignment between devices (sight line, string, or equivalent) shall

be located

as shown in Figures 1, 2, 3, and 4.

The spirit level or other means provided for indicating vertical aim shall be capable of showing at least a
0.1 in (2.5 mm) deviation with a 1 in (25 mm )* change in level.

A horizontal aim scale shall be provided with graduations in steps of not more than 2 in (51 mm) from straight
ahead to at least 8 in (203 mm) left and right.

The instructions covering the use of the device shall include those items shown in Section 3 of SAE J599.

1.

Represents inches (millimeters) at 25 ft (7.6 m).
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6.1.14 The vertical aim scale shall be marked 0 with the aiming plane vertical.

6.1.15 The vertical aim scale shall be provided with numerical graduations in steps, each of which represents 1 in

(25 mm) to

provide for variations in vertical aim from at least 8 in (203 mm) below O.

6.2 Test Procedure—Assuming that the devices comply with the general requirements, they shall be considered
acceptable if they comply with additional test requirements as follows:

6.2.1

6.2.2

6.2.3

6.2.4

6.2.4.1

6.2.4.2

6.2.4.3

6.2.4.4

6.2.4.5

With the aiming plane vertical and with the vertical scale on the device set at 0, the angle through which the
aiming plane must be rotated vertically to center the bubble in the spirit level, or equivalent, shall not exceed
0.5in (13 mm).

With the ai
use, the an
exceed 1

With the al

(152 mm) and with the means provided for checking lateral aim in use, the'etror in reading

+1in (25 m

With the ai

be adjusted prior to each of the following tests to center the buhble.in the spirit level or equi

Each ste
exceed H

A pair of
headlam
30 min, t
pads, an
correct 19

They sha
variation
aim shall

A samplg
onto a cq
(1020 m
device. |

ming planes in the same vertical plane and with the means provided for adjus
gle through which the aiming plane must be rotated laterally to indicate straigh
n (25 mm)2 with the lamps 24 and 90 in (610 and 2300 mm) apatrt.

ming planes initially in the same vertical plane and subsequently-toed inward
m) with the lamps 60 in (1520 mm) apart.

Ming plane vertical and with the vertical scale on the device set at 0, the level g
b on the vertical aim scale shall be checked and‘in-no case shall the variation fro
0.5 in (13 mm).

devices shall be stabilized at -7 °C £:3*(20 °F = 5) and then installed on a
D units spaced 60 in (1520 mm) apartat'the - 7°C (20 °F) ambient temperature.
he seating portion of the device shall continue to register against the three head
teral aim shall not exceed +1.jn’ (25 mm)3.

from correct verticakaim shall not exceed +0.5 in (13 mm) and the variation fr
not exceed +1 in(25'mm).*

device shallbe exposed to 1.7 °C £ 3 (35 °F = 5) for 1 h and then immediately 3
ncrete floor)three times from its normal operating position on a headlamp unit a

m), after,which it shall show no damage that would interfere with the proper
t shall'then be installed in combination with its companion device on a pair of un

ing lateral aim in
t ahead shall not

and outward 6 in
shall not exceed

n the aimer shall
valent.

m the correct aim
pair of unlighted

After a period of
llamp unit aiming

H the variation from correct vertical aim shall not exceed +0.5 in (13 mm) and the variation from

Il then be installed on the pair of unlighted headlamp units spaced 60 in (1520 npm) apart and the

bm correct lateral

llowed to free fall
a height of 40 in
calibration of the
ighted headlamp

units spg

ced '60 in (1520 mm) apart and the variation from correct vertical aim shall

not exceed 1 in

(25 mm)

and the variation from the correct lateral aim shall not exceed 1 in (25 mm)®.

only to devices that are supported by the headlamp unit.)

(This test applies

Using the calibration fixture and/or instructions required by 5.1.7, the device shall be calibrated and
checked for compliance with 5.2.1 and 5.2.2.

ok wd

Represents inches (millimeters) at 25 ft (7.6 m).
Represents inches (millimeters) at 25 ft (7.6 m).
Represents inches (millimeters) at 25 ft (7.6 m).
Represents inches (millimeters) at 25 ft (7.6 m).
Represents inches (millimeters) at 25 ft (7.6 m).
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IF REFERENCE BETWEEN DEVICES 1S REQUIRED FOR LATERAL AIM,
THE MEANS PROVIDED FOR REFERENCING LATERAL ALIGNMENT

BETWEEN DEVICES (SIGHT LINE , STRING ,
SMALL BE LOCATED

IN THIS AREA . ———-

- SEATING PLANE OF AIMING DEV

OR EQUIVALENT)

-

AS SHOWM , SHOWLD € Vv

DIMENSIONS LIMITING THE

r
Wi, OIM. ANO
SHAPE TO CLEAR

1ICE  PLATE

(TOP OF SEALED UNIT AIMING PAOS ).

MAXIMUM ANO MINIMUM FUNCTIONAL GAGES ,

SED YO CHECK THE

“8° DIAMETERS THROUGHOUT TME G

SEATING AREAS —

SEALED UMIT LENS
1

NOTE:

J
g

"FrePH. R—

I
.. L

L;n‘ NO POINT M4
OF AIMING DE VIC]
TS OAMETER .,

There shall
any part of

AIMING DEVICE PLATE SEATING SURFAGE MUST BE FREE FROM—!
y BURRS , PROJECTIONS , HOLES , OR IMPRESSIONS FOR "G "
“————DIMENSIONS SHOWN.

be no projections, tangs, lugs, etc. on this locating plate,\which will permit locating the
the headlamp other than the aiming pads on the mechanical\headlamp unit.

" DiaME TERS

Y OUTER PERPMERY
£ PLATE EXCEED

aiming device on

Dimensions

Locating Unjt of A B C D E F G H J

Plate  Mepsure  p5y Min Max Min Max Max  Min  Ref  Ref Min  Mak  Min
5-3/4 in n 4.830 4.770  5.375 5.345’ 5.700 0.165 0.145 0.70 4.40 0.70 1.0  9.50
(146 mm) b 122.7  121.2  136.5 135:8 144.8 4.19 3.68 17.8 111.8 17.8 25.% 241.3

7 in n 6.140  6.080 6.7)0°\\6.680  7.031 0.180 0.160 0.96 5.60 0.70 1.00 10.25
(178 mm)  fm 156.0 154.4  170.4\_) 169.7 178.6  4.57 4.06 24.4 142.2 17.8 25.4 260.4

FIGURE 1+DIMENSIONAL SPECIFICATIONS FOR HEADLAMP AIMING DEVICE LOCAT|ING PLATE
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FIGURE 2—DIMENSIONAL SPECIFICATIONS FOR HEADLAMP AIMING DEVICE LOCATING PLATE (100 X 165)
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MYPOTENUSE BLENDING PERMISOIOLE ———
FROM MAN PERIPNEAY TO ¢.08 DA A

+F REFERENCE DETWEEN DEVICES 10 NEGUIRED FOR LATERAL
AIM, THE WEANS PROVIDED FOR REFERENCING LATERAL
ALIGHMENT BETWERN DEVICER (S100T LINE, STRING OR

\ EQUIVALENY) SMALL B€ LOCATED IN THIS AREA.
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ALL PARTS OF MW
LINE WUBT B2 WITH

NOTE: There shall

the headlamp

ALL DIMENSIONS ENCL

|
o J \<
bo oEVICE ANEAD OF Tig —/

[ & 408 MAK. DiA. (029

|
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N / ‘

| (o9 / t oF waDLAMF .
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3 5

~°s" APPLES THAOUSH

/=3 PADS —WIN. AIMING DEVICE PLATE SEATING SURFACE

Z-VM- ARCAS WUST BE FAEE OF SURAS, PROJECTIONS,
HOLED OR IMPREDSIONS RESARDLESS OF S1I€ OF
AIMING DEVICE PLATE SEATING SURFACE.

e no projections, tangs, Tugs) etc. on this locating plate, which will permit Jocating the aiming d
other than the aiming pads)on the mechanical headlamp unit.

DSED (X.XX) ARE IN MM.

AMER PLATE THESE
QUTHIDE AREAS

bvice on any part of

. Dimensions
Unit of
Measure A B C D E F G H J K L M N P S
40.010  }0.010.{40.005 20.005 +0.010 0.010 +0.010 +0.005 +0.005 +0.005 30.005 +0.010 +0.010) #0.010 +0° 30 ft
in 5,275 |2 340 4. 995 2.030 4,285 0,625 0,395 4,450 5.663 0.005 4.487 0.610 0.485 2.325 10° 0 ft
mm 133.98 186.43 126.87 179.07 108.83 15.87 10.03 113.03 143.84 0.12 113.97 15.49 12.31 53.97

FIGURE 3—DIMENSIONAL SPECIFICATIONS FOR HEADLAMP AIMING DEVICE LOCATING PLATE (142 X 200)
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