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1. SCOPE

This code is intended only for the inspection and maintenance of lighting equipment on motor vehicles that are in use.
2. REFERENCES

2.1 Applicable Documents

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the
latest issue of SAE publications shall apply.

2.1.1  SAE Publications

5696=0601Tet—877-§06-7323 (inside USA

p: 3

Available from SAE | liclllaiiuuai, A60-Commonweaith Dlivt:, Warrer |u'ait:, P

and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

SAE J387 Terninology - Motor Vehicle Lighting

SAE J581 Auxiljary High Beam Lamps

SAE J583 Front Fog Lamp

SAE J600 Headlamp Aim Test Machines

SAE J602 Headlamp Aiming Device for Mechanically Aimable Headlamp Units

SAE J2338 Recgmmendations of the SAE Task Force on Headlamp Mounting Height
2.2 Related Publicgtions

The following publicgtions are provided for informationcpurposes only and are not a required part g¢f this SAE Technical
Report.

2.2.1 SAE Publicafions

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-§06-7323 (inside USA
and Canada) or +1 724-776-4970 (outside’USA), www.sae.org.

SAE J1383 Perfgrmance Requirements for Motor Vehicle Headlamps

SAE J1735 Harmonized<VVehicle Headlamp Performance Requirements

2.2.2 ANSI Accredjted Publications

Copies of these documents are available online at http://webstore.ansi.org/

ANSI D7-1939 American National Standard Code for Inspection Requirements for Motor Vehicles
2.2.3 AAMVA Publications

Available from American Association of Motor Vehicle Administrators, 4301 Wilson Blvd. Suite 400, Arlington, VA 22203,
Tel:703-522-4200, www.aamva.org.

Vehicle Inspection Handbook — Passenger Vehicles and Light Trucks

Vehicle Inspection Handbook —Trucks, Busses and Trailers
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3. DEFINITIONS (S

3.1  GRADIENT

EE ALSO SAE J387 TERMINOLOGY-MOTOR VEHCILE LIGHTING)

An objective measure of the light/dark boundary (cutoff) at the top of the light pattern produced by a low beam lamp.

3.2 VISUAL/OPTICAL AIMING

Terminology and markings used on headlamps in the USA and Canada which denote that a headlamp is to be aimed by

visual or optical meth

3.21 VO (Visual/O

ods to an aiming screen or prepared wall.

ptical)

Lens marking indicati
to ground.

3.2.2 VOR (Visual

Lens marking indicati
beam.
3.2.3 VOL (Visual/

Lens marking indicat
beam.

3.3 HIGHINTENS

bl L ! P S S : 1l 41 4 F YO R R g
1Y a Ty oediimidaitip uiat 151U UC diiTICU Dy U1S CCTTICT VTS THYTT TIETISILY ZUTIT

Optical — Right)

ng a low beam lamp that is to be aimed by using the cutoff gradientfeature to th

Dptical —Left)

ng a low beam lamp that is to be aimed by using the_cutoff gradient feature to {

TY ZONE

The brightest observable portion of a beam pattern viewed on-an aiming screen or wall. This hot spot

or near the center of
3.4 VEHICLE HEA

An aiming device su
system which allows
equipment external tq

4. GENERAL LAMH

This includes the fol
position (parking) lan

4.1 General Lamp

he beam and may not be readily observable in all beam patterns.

DLAMP AIMING DEVICE (VHAD)

Ch as a spirit level or calibrated scale and pointer, incorporated in a mechanig

for inspection and adjustment of headlamp aim in both vertical and horizontal a
the vehicle.

INSPECTION\OTFHER THAN HEADLAMP/FOG LAMP AIM

owing typestof lamps: headlamp, tail lamp, stop lamp, license plate illuminati
ps, turn-signal lamps, marker lamps, reflex reflectors, and fog lamps.

nspection

along its axis parallel

e top, right side of the

ne top, left side of the

is typically located at

ally aimed headlamp
es without the use of

pn, clearance lamps,

Any of the following defects shall be cause for rejection.

411

Any light source in any lamp which fails to function properly.

A cracked, broken or missing lens.

“right”, not appropriately installed.

specifically approved for use with that lamp body.

An improperly connected circuit which does not light the proper light sources for the different switch positions.

A lens that is rotated, upside down, wrong side out, or is otherwise incorrectly installed. A lens marked “left” or

A separate type lens, the name of which does not correspond with the name stamped on the lamp body, unless
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5. HEADLAMP AND FOG LAMP AIM SETUP FOR INSPECTION OR ADJUSTMENT

5.1 Equipment

All headlamp aim can be inspected and adjusted by visual means, either on a wall or screen located at a distance of 7.6 m
(25 ft) ahead of the headlamps or on the view screen of an optical headlamp aiming machine. It is recommended, however,
that mechanically aimable headlamps having raised aiming pads or features be inspected or adjusted for aim by mechanical

aimers.

5.1.1

calibrated, and used according to the manufacturer’s instructions.

5.1.2

the screen (
centerline, th

horizontal tap

r its vertical centerlme) so that |t can be ahgned with the veh|cle axis. In"a
screen should be provided with four laterally adjustable vertical tapes afd tw:
es. The four movable vertical tapes should be located on the screen at.the left

for in the spefcification with reference to centerlines ahead of each headlamp unit. ¢ The head|
be spaced tq either side of the fixed screen’s vertical centerline on the screen‘by 2 the latg
the light sourfce centers of the pertinent headlamps. The horizontal tapes sheuld be located
upper and loyver limits called for in the specifications with reference to the height of lamp cen

which the ve

5.1.3 A headlamp

calibrated, and used according to the manufacturer’s instructions.

aiming VO, \/
5.2 Vehicle Prepar

Before aim inspectior

icle rests, not the floor on which the screen rests. See Figane 1.
esting machine shall conform to the requirements of 'SAE J600. The device sh
It shall use a confirmed
OR and/or VOL headlamps — this type of machineishould be used only for these

htion for Aim Inspection or Aim Adjustment

or adjustment, the inspector shall:

A mechanical aimer used shall conform to the requirements of SAE J602. The device shall be in good repair,

An aiming wall or screen should be of adequate S|ze W|th a matte whlte surface weII shaded from extraneous light.
It shall be prope s < s i

| be made for moving
jdition to the vertical
b vertically adjustable
and right limits called
amp centerlines shall
ral distance between
on the screen at the
ters and the plane on

all be in good repair,
blgorithm for properly
types of headlamps.

5.2.1 Remove ice ¢r mud from under fenders.

5.2.2 Set tire inflation pressures to the valuesspecified on the vehicle tire information label or tire sidewall.

5.2.3 Check car sgrings for sag or brokenleaves and suggest repair if required.

5.2.4 See that therg is no load in the‘vehicle other than the driver (or appropriately placed equivalent ballast of 75 kg (165
Ibs), fluids at|full level, spafe-tire, tools and jack.

5.2.5 Check functipning of-any automatic vehicle leveling systems and specific manufacturer’s insfructions pertaining to
vehicle prepgrationfor headlamp aiming. Suggest repair if required.

52.6 Clean lensesland if applicable headlamp aiming pads.

5.2.7 Check for burnout of light source, broken aiming pads, and proper beam switching. Suggest repair if required.

5.2.8 Check if the vehicle has an automatic or manually adjusted headlamp aim leveling system. For a manual aim
leveling, set the switch to position zero (0).

5.2.9 Place vehicle on a flat and level surface.

5.2.10 Stabilize suspension by rocking vehicle sideways.

5.2.11 After the suspension stabilization, measure the vertical height of the optical center of the headlamp’s low beam light

source and/or reference mark from the ground. This dimension will be required for comparison to Table 1, Table 2

or Table 3.
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5.2.12 Mechanically aimable headlamps shall be “OFF” whenever mechanical aiming devices are attached to the aiming
pads or features.

5.2.13 Review vehicle Owner's Manual for any headlamp aiming requirements that supersede those included in this

standard.

SCREEN
T— SCREEN
DISTANCE BETWEEM HEADLAMP .
—_ : CENTERLINE
ADJUSTAELE VERTICAL \
TAPE -4 PLACES :h_‘__h_ g

6. HEADLAMP ANL

Complete the Generg

The following inspecfion limits apply te-stations that conduct mandatory inspection of vehicles. Fail

stated herein shall bd

ADJUSTABLE HORIZOMTAL
TAPE -2 PLACES

Tff'ﬁ‘l i

Figure 1 - Alignment of headlamp aiming screen
FOG LAMP AIM INSPECTION LIMITS FOR VEHICLE INSPECTION FACILIT

| Inspection and Aim«Setup as defined in Section 4 and 5 respectively.

cause for rejeetion.

imed Lamps

bnded-that mechanically aimable lamps be inspected using mechanical aimers

~—
- _._—_k_\ﬁ_:‘m T HEIGHT OF
L— m— \ =

\ X\ ..-—3\\4_ . LAMP CENTERS

ll". e 'q."' e .
_ "’11,# \ {:\\) Jo 7T T = caraxs

- H'r'l-f r'l,.'f/
|\

| e 78mizs iy
—

ES

ire to meet the limits

(5.1.1). The aimers

ope of the floor in the

ated for accuracy and shall be adjusted o provide compensation for the level s

aiming inspection area.

6.1 Mechanically A
6.1.1 It is recomm

shall be calib
6.1.2

Vertical Aim Inspection Limits

Table 1 - Mechanical aim headlamp vertical low beam aim criteria

Case

Headlamp Mounting Height

Nominal Vertical Aim
Offset Below H

Vertical Aim Inspection Limits

(H) (Ho) From Nominal Vertical Aim
1 56 to 90 cm (22 to 36 in) No Offset 100 mm (4 in) Up to 100 mm (4 in) Down
2 90to 120 cm (36 to 48 in) 50 mm (2 in) BelowH 50 mm (2 in) Up to 150 mm (6 in) Down
3 120to140cm (48to54in) 64 mm (4in)Below H 40 mm (1.5in) Up to 165 mm (6.5 in) Down
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6.1.3 Inspection Using Mechanical Aimers

6.1.3.1  The mechanical inspection limits for a high beam headlamp aimed independently of a low beam shall be 100 mm
(4 in) up to 100 mm (4 in) down and 100 mm (4 in) left to 100 mm (4 in) right.

6.1.3.2 The mechanical aim inspection limits for the low beam headlamp or the low beam of dual-beam headlamp shall
be 100 mm (4 in) left to 100 mm (4 in) right. The vertical aim inspection limits are given in 6.1.2 based on the
height of the vertical center of the headlamp from the ground (Case 1 shown in Table 1).

6.1.4 Inspection Using Visual Method or Optical Aim Testing Machines

6.1.4.1 The inspection limits for a high beam headlamp aimed independently of a low beam shall be with the center of
the high-intensity zone from 100 mm (4 in) up to 100 mm (4 in) down; and, from 100 mm (4 in) left to 100 mm (4

in) right of hU VUIt;\Ja: \lw | ItUI :;I A>3 \Jf thc :Cllll'.l. (SUU r;yulc 2)
SCREEN
VERTICAL CENTERLINE
VERTICAL CENTERLINE
AHEAD OF LEFT —_— gf(fé ~ AHEAD OF RIGHT
HEADLAMP HEADLAMP

' HEIGHT OF LAMP
1 1 : CENTERS
4) i . !
————— 2 e N

CENTER OF HIGH
INTENSITY ZONE MUST
BE WITHIN THIS AREA

LAMP SAME AS LEFT

|
|
|
" |
@@ i |« INSPECT RIGHT
|
|

Figure 2 - Aim inspection limits for high beam headlamps

6.1.4.2 The inspedtion limits in the vertical direction for low beam headlamps or the low beam of a dual-beam headlamp,
shall be ag described in Table 1. In-the horizontal direction, the left edge of the high-intensity zone shall be
located from 100 mm (4 in) left to %00 mm (4 in) right of the vertical centerline of the lamp. (See Figure 3, Case 1
shown fronp Table 1).

SCREEN

VERTICAL CENTERLINE | CAR VERTICAL CENTERLINE
AHEAD OF LEFT — —~— IS | «~— AHEAD OF RIGHT
HEADLAMP HEADLAMP

TOP EDGE OF HIGH

INTENSITY ZONE MUST
BEVAITEIN TLHIS AREA r----f------- 4, NOMINAL VERTICAL
i U9 ATM (Ho)
L. Lol _y@wl_ £ _
Moo
)]

INSPECT RIGHT
LAMP SAME AS LEFT

LEFT EDGE OF HIGH —Iﬁﬁl
INTENSITY ZONE MUsT 100 |10

BE WITHIN THIS AREA 4| @

Figure 3 - Aim inspection limits for low beam headlamps which are not VOR or VOL

6.1.4.3  The visual inspection limits for symmetrical beam fog lamps installed with universal mounting applications, shall
be with the top edge of the high intensity zone at horizontal or below and with the center of the high-intensity zone
from 100 mm (4 in) left to 100 mm (4 in) right of the vertical centerline of the lamp. (See Figure 4).


https://saenorm.com/api/?name=54da9ef238bc64e68471374b17c1bd11

SAE INTERNATIONAL J599™ NOV2015 Page 8 of 15
SCREEN
VERTICAL CENTERLINE | CAR VERTICAL CENTERLINE
AHEAD OF LEFT —_— '(_AXIS | «— AHEAD OF RIGHT
FOG LAMP ! FOG LAMP
TOP EDGE OF HIGH !
INTENSITY ZONE !
MUST BE BELOW I HEIGHT OF LAMP
. CENTERS
B N I T4
I
100 100 |
@ 1Y e
CENTER OF HIGH ! INSPECT RIGHT
[NTENSTTY ZONE I LAMP SAME AS LEFT
HOT SPOT) MUST BE i
WITHIN THIS AREA :
| mm (iﬂ
Figure 4 - Ajm inspection limits for a symmetrical fog lamp beam (universal mounting lapplication)
6.1.4.4  The visual [nspection limits for symmetrical beam fog lamps, which are designed to be integrated into one specific
vehicle, shall be with the top edge of the high-intensity zone at or below the horizontal plape of the lamp. (See
Figure 5.)
SCREEN
VERTICAL CENTERLINE | ofd JER AL CENTERLINE
MEDSEET T e RS
TOP EDGE OF HIGH !
INTENSITY ZONE !
MUST BE BELOW \ | HEIGHT OF LAMP
THIS LINE | / CENTERS
‘|
i
! INSPECT RIGHT
! ™ LAMP SAME AS LEFT
|
i
Figure 5 — Alm inspection limits for a symmetrical fog lamp beam (integrated mounting application)
6.2 Visual/Optical Aimed-Lamps
6.2.1  Vertical Aim Inspection Limits
Table 2 - VO/VOR/VOL headlamp vertical low beam aim criteria
. . Nominal Vertical Aim
Case Headlamp I\/éoHL;ntlng Height Offset Below H Vertical Aim Inspection Limits
(Ho)
1 56 to 90 cm (22 to 36 in) No Offset 50 mm (2 in) Up to 75 mm (3 in) Down
2 90to 120 cm (36 to 48 in) 50 mm (2 in) Below H 25 mm (1in) Up to 100 mm (4 in) Down
3 120t0140cm (48t0o54in) 64 mm (4 in) Below H 20 mm (0.75 in) Up to 105 mm (4.25 in) Down
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6.2.1.1

6.2.1.2

6.2.1.3

(4 in) right of the vertical centerline of the lamp. (See Figure 6).

VERTICAL CENTERLINE

SCREEN

VERTICAL CENTERLINE

The inspection limits for a VO high beam headlamp aimed independently of a low beam shall be with the center
of the high-intensity zone from 100 mm (4 in) up to 100 mm (4 in) down; and, from 100 mm (4 in) left to 100 mm

The inspegtion limits in the vertical direction for a VOR low beam_headlamp shall be as

|
AHEAD OF LEFT —_— (_/EQE AHEAD OF RIGHT
HEADLAMP I HEADLAMP
|
!
S | HEIGHT OF LAMP
100 : CENTERS
N @O Y 8 I
100 - I
@ i
PR
“od | 1od :
CENTER OF HIGH @ | @ ! INSPECT RIGHT
[ LAMP SAME AS LEFT
INTENSITY ZONE MUST i
BE WITHIN THIS AREA !
i

Figure 6 - Aim inspection limits for high beam headlamps

(See Figure 7, Case 1 shown from Table 2)

The inspedtionilimits in the vertical direction for a VOL low beam headlamp shall be as
Note: VOL|bgam patterns may have cutoff lines similar to Figure 8a or 8b (See Figure 8a

VERTICAL CENTERLINE
AHEAD OF HEADLAMP

NOMINAL VERTICAL

N X

THIS STEP MAY OR'MAY NOT BE EVIDEN
IN EACH LAMP. IT MAY VARY IN CLARITY,
LOCATION, ANGLEYETC.

SCREEN

v
4
|

ACCEPTABLE REGION

FOR CUTOFF LINE

50 (2)

CUTOFF LINE

mm (in)

Figure 7 - Aim inspection limits for a VOR low beam

Hescribed in Table 2.

Hescribed in Table 2.
or 8b, Case 1 shown

from Table 2)
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NOMINAL VERTICAL

CUTOFF LINE \

SCREEN

\Y

ACCEPTABLE REGION
FOR CUTOFF LINE

Hiil2s () i

VERTICAL CENTERLINE
AHEAD OF HEADLAMP

i THIS STEP MAY VARY IN LEFT/
i RIGHT LOCATION, CLARITY,

o2

Figure 8A - Aim inspection limits for a VOL low beam

SCREEN

ACCEPTABLE REGION
FOR CUTOFF LINE

NOMINAL VERTICAL

VERTICAL CENTERLINE
AHEAD OF HEADLAMP

i THIS INTERSECTION MAY VARY

i IN LEFT / RIGHT LOCATION.

7. AIM ADJUSTME

The following aim ad

and fog lamp aim adj

Complete the Aiming

Istmént:

thlp as-defined-in-Section-5.

NT FOR VEHICLE SERVICE FACILITIES

Figure 8B - Aim inspection limits for a VOL low beam

ustmentirequirements are to be followed by dealers, service stations, and othgrs who do headlamp

It is recommended that mechanically aimable headlamps be aimed using mechanical aimers (5.1.1). The aimers shall be
calibrated for accuracy and shall be adjusted to provide compensated compensation for the slope of the floor in the aiming

area.

Table 3 - Headlamp vertical low beam aim criteria

Headlamp Mounting Height

Nominal Vertical Aim

Case (H) Offset Below H
(Ho)
1 56 to 90 cm (22 to 36 in) No Offset
2 90to 120 cm (36 to 48 in) 50 mm (2 in) Below H
3 120to0 140 cm (48to 54in) 64 mm (4 in) Below H
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7.1 Mechanical Aim Lamps

7.1.1 If a high beam headlamp is aimed independently of a low beam lamp, its correct aim shall be 0-0 regardless of its
height from the ground.

7.1.2 The correct nominal vertical aim of a low beam headlamp, or of a headlamp which combines the aiming of the low
and high beams, is defined in Table 3.

7.1.3 Vehicle headlamps incorporating VHADs are to be aimed per the manufacturer’s instructions.
7.2 Visual/Optical Aimed Lamps

7.2.1 If a high beam headlamp is aimed independently of the low beam, or is labeled “VO” on its lens, its correct aim is

such that thereenter-of-the hlyh irrtet |aity rormetstocatedat-thehorizontat-and atla;yht atread \/ertically. See Figure

9.
SCREEN
VERTICAL CENTERLINE I CAR VERTICAL CENTERLINE
AHEAD OF LEFT —_— —~— s AHEAD OF RIGHT

HEADLAMP HEADLAMP

HEIGHT.OF LAMP
CENTERS

AIM RIGHT LAMP
SAME AS LEFT

Figure 9 - High intensity zone location (shaded area) of a properly aimed high heam

7.2.2 The correct dim of a low beam headlamp, or of a headlamp which combines the aiming of thel low and high beams,
is defined pef one of the following cenditions:

7.2.2.1 Lamps whith are labeled “VOR*on the lens are aimed using the horizontal cutoff line (usually the top edge of the
high intensjty zone) just to:the right of the headlamp’s vertical centerline. The correct aim {s such that the cutoff
is located per the nominahaim location defined in Table 3, see Figure 10. Although the overpll shape of the beam
pattern may vary fromthat shown in Figure 10, the portion used for setting the vertical aim Wwill be primarily flat in
nature as ghown in-that schematic. Lamps labeled “VOR” may or may not be equipped witl means for horizontal
adjustment. If horizontal adjustment capability is provided, it should be set per the manufagturer’s instructions.
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IN EACH LAMP. IT MAY VARY IN CLARITY,
LOCATION, ANGLE, ETC.

mm (in)

Figure 10 - Cutoff line location of a properly aimed VOR low beam
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Lamps which are labeled “VOL” on the lens are aimed using the horizontal cutoff line (usually the top edge of the
high intensity zone) just to the left of the headlamp’s vertical centerline. The correct aim is such that the cutoff is
located 53 mm (2.1 in) below the nominal aim location defined in Table 3; see Figures 11a and 11b (Case 1
shown from Table 3), which show two different general shapes of the overall beam pattern. Although the overall
shape of the beam pattern may vary from that shown in Figure 11a or Figure 11b, the portion used for setting the
vertical aim will be primarily flat in nature as shown in those schematics. Lamps labeled “VOL” may or may not
be equipped with means for horizontal adjustment. If horizontal adjustment capability is provided, it should be set
per the manufacturer’s instructions. Lamps which meet CMVSS 108.1 (or have an “E” Marking) may also be
aimed to “VOL” requirements, generally to Figure 11b.
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Figure 11A - Cutoff line location.of a properly aimed VOL low beam
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Figure 11B - Cutoff line location of a properly aimed VOL low beam

Lamps which are not labeled “VOR” or “VOL” are aimed based on the shape of the beam pattern when shone on
an aiming screen. Lamps which use HB2 bulbs for the low beam are aimed per Section 7.2.2.2 above. The code
HB2 will be on the outer lens of this type of headlamp. Other lamps are to be aimed vertically so that the top edge
(the cutoff) of the high intensity zone just to the right of the headlamp’s vertical centerline is located per the
nominal aim location defined in Table 2. The correct horizontal aim is such that the left edge of the high-intensity
zone is at the vertical centerline of the headlamp (see Figure 12).
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