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1. SCOPE

This SAE Recommended Practice is intended as a guide toward standard practice and is subject to change to keep pace
with experience and technical advances. This document establishes performance requirements, material requirements,
design requirements, and design guidelines for sealed beam headlamps.

1.1 Rationale
Proposed SAE J2595 [Modified Sections of J1383]:

a. SAE J2595 has been created as a result of rewriting SAE J1383. The intent is to remove all sealed beam
information from SAE J1383 and place it in this new SAE J2595 document.

b. Removed all text, figures and tables from J1383 that apply to sealed beam.
Ref. Text Sections — 3.3, 3.20, 4.4, 5.0, 5.1.2, 5.6, 5.7.5, 5.8, 5.8.1, 5.8.2, 5.8.3, 5.8.4, 5.8.5, 5.12.3, 5.13, 5.13.1,
5.13.2, 5.13.3, 5.14, 5.14.1, 5.14.2, 5.14.3, 6.1.2, 6.7,6.7.1, 6.7.2, 6.9, 6.14, 6.15, 6.22.3.4, 6.22.3.5, 6.22.3.6,
6.22.3.7, 6.22.8, 6.22.9, 6.22.10, 7.3, 7.4 items c and d, 7.6, 8.0 through 8.4.2.10 [entire section of “Replaceable
Bulb Filament Dimensions and Location Tests”].
Ref. Figures — 9, 10, 19, and 33 through 82B.
Ref. Tables — 1 and 2.

c. Revised numerical order of definitions, identification code designation, tests, performance requirements and
guidelines.

d. Figures 13 through 27 were redrawn for clarity.

e. Removed Tables 4, 6, 7 and 8 and combined them into one new Table 2.

f. Removed Table 9 [test classification]. Was redundant and not used.

g. Removed the 56 x 75mm “J” lamp [Figures 29 and 30] and associated criteria. Not used.

h. Corrected the 55 x 135 lamp drawings [Figures 31 and 32]. The current drawings depicted do not meet the
specifications of the original concept.

i. Changed the identification whereas the 55 x 135 lamps were referred to as “LK” and “UK”. These lamps were not
adopted by NHTSA as sealed beams and therefore were not officially assigned lamp codes.

j- Maintained the sections pertaining to VHAD in effort to meet the aiming needs of the 55 x 135 lamp. Ref. Sections
3.19,5.10, 6.11.3, 6.11.4 and 6.22.6 through 6.22.7.3.3.
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k. Removed the Luminous Flux Test [5.6] and relocated 5.6.1 and 5.6.2 under the Luminous Flux Maintenance Test
[5.7]. Revised the text in 5.7.1, 5.7.2, 5.7.3 and 5.7 4.

I.  Removed the 1G1, 2G1 and 2H1 lamps [Figures 28A and 28B] and associated criteria. These lamps were never
introduced into the commercial market.

m. Added note to Figure 2 [Face of headlamp Assembly] in order to clarify the picture of the inward force test being
conducted with a lamp and not a lens.

n. Re-numbered figures and tables to provide continuity to this new document.
o. Corrected Humidity Test to clarify test requirements (Section 5.16.8).
p. Revised Sealed Beam definition to include plastic lens units (Section 3.2).

gd. Included interchangeability requirement for Type E (Figure 22) and Type F (Figure 23) in Sections 6.18.1 and
6.18.2.

r. Added Seal test (Section 5.18) and Seal Requirements (Section 6.18).
2. REFERENCES
2.1 Applicable Publications

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

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA and
Canada) or 724-776-4970 (outside USA), www.sae.org.

SAE J575 Tests for Motor Vehicle Lighting Devices and Components

SAE J576 Plastic Materials for Use in Optical Parts Such as Lenses and Reflectors of Motor Vehicle Lighting
Devices

SAE J578 Color Specification

SAE J599 Lighting Inspection Code

SAE J600 Headlamp Testing Machines
SAE J602 Headlamp Aiming Device for Mechanically Aimable Sealed Beam Headlamp Units
SAE J759 Lighting Identification Code

SAE J387 Terminology - Motor Vehicle Lighting
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2.1.2 |IES Publication
Available from IESNA, 120 Wall Street, Floor 17, New York, NY 10005-4001, Tel: 212-248-5000, www.iesna.org.

Procedure LM-45 IES Approved Method for Electrical and Photometric Measurements of General Service Incandescent
Filament Lamps, IES Lighting Handbook, Reference Volume

2.1.3 ASTM Publication

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, Tel: 610-832-9585, www.astm.org.
ASTM D 471-79Reference Fuel “D”

2.2 Related Publication

The following publication is provided for information purposes only and is not a required part of this document.

2.2.1 Federal Publication

Available from the Superintendent of Documents, U. S. Government Printing Office, Mail Stop SSOP, Washington, DC
20402-9320.

49CFR571.108 Lamps, Reflective Devices and Associated Equipment (FMVSS 108)

3. DEFINITIONS

3.1  HEADLAMP

A lighting device providing an upper beam and/or a lower beam designed to provide illumination forward of the vehicle.
3.2 SEALED BEAM HEADLAMP

A lamp unit comprised of a reflector system, a lens system and one or more light sources which has been sealed when
manufactured and which can not be dismantled without rendering the unit completely unusable.

3.3 SEALED BEAM HEADLAMP ASSEMBLY
A headlamp assembly that includes one or more sealed beam headlamps.
3.4 MECHANICALLY AIMABLE HEADLAMP

A headlamp having three pads on the lens, forming an aiming plane or an aiming ring, the aiming plane or aiming ring
being used for laboratory photometric testing and for inspecting the aim of the headlamp when installed on the vehicle.

3.5 AIMING PLANE

A plane defined by the surface of the three aiming pads on the headlamp lens or by the forward surface of an aiming ring.
3.6 HEADLAMP MECHANICAL AXIS

The line formed by the intersection of a horizontal and a vertical plane through the light source parallel to the longitudinal

axis of the vehicle. If the mechanical axis of the headlamp is not at the geometric center of the lens, then the location will
be indicated by the manufacturer on the headlamp.
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3.7 HORIZONTAL — VERTICAL (H-V) AXIS

A line from the center of the principal filament (lower beam filament of two filament bulbs) formed by the intersection of the
horizontal (H) and vertical (V) planes which intersect the filament and are perpendicular to the test screen (see Figure 1).
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maximum, whichever is shorter.
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3.9 DESIGN VOLTAGE

The voltage used for design purposes.

3.10 TEST VOLTAGE

The specified voltage and tolerance to be used when conducting a test.

3.11 RATED VOLTAGE

The nominal circuit or vehicle electrical system voltage classification. (Example: 12 V headlamp.)
3.12 HEADLAMP TEST FIXTURE

Device specifically designed to support a headlamp in the test position during laboratory testing. Mounting hardware and
components shall be representative of those necessary to operate the headlamp in its normal manner.

3.13 MOUNTING RING

The adjustable ring upon which the sealed beam bulb is mounted and which forces the sealed beam bulb to seat against
the aiming ring or retaining ring when assembled into a sealed beam headlamp assembly.

3.14 RETAINING RING

The clamping ring that holds the sealed beam bulb against the mounting ring.

3.15 AIMING RING

The clamping ring that retains the sealed beam bulb against the mounting ring, and that provides an interface between the
giL;Lt?;}sgapilrginneq/seating pads and the headlamp aimer adapter (locating plate). It also describes and is coincident with the

3.16 AIMING SCREWS

Screws with self-locking features used for adjusting horizontal and vertical aim and to retain the headlamp unit in the
proper position.

3.17 VEHICLE HEADLAMP AIMING DEVICE (VHAD)

An aiming device incorporated in a headlamp system which allows for inspection and adjustment of headlamp aim in both
vertical and horizontal axes without the use of aim measuring equipment external to the vehicle.

3.18 UPPER BEAM

A beam intended primarily for distant illumination and for use when not meeting or following other vehicles.
3.19 LOWER BEAM

A beam intended to illuminate the road ahead of the vehicle when meeting or following another vehicle.
3.20 UPPER BEAM FILAMENT

Filament coil designed to provide upper beam function.

3.21 LOWER BEAM FILAMENT

Filament coil designed to provide lower beam function. Docu ments
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3.22 FILAMENT ROTATION

Any non-parallelism of either coil with respect to the centerline of the design nominal filament location or any additional
width of the end view of the filament in excess of the outside diameter of the first full turn.

3.23
3.24 RATED AVERAGE LAB LIFE
An average life in hours which is obtained by laboratory life testing of bulbs at the specified test voltage over a long period
of production time. It is meant to partially describe a manufactured product recognizing that individual lifetimes vary greatly.
It is not the same as service life which is generally shorter due to environmental conditions such as vibration, voltage
fluctuations, and temperature.
3.25 DESIGN LIFE
An operational time objective in hours of a headlamp filament at the test voltage.
3.26 AIMING REFERENCE PLANE
A plane which is perpendicular to the longitudinal axis of the vehicle and tangent to the forwardmost aiming pad on the
headlamp or, where such a plane would intersect the surface of the lens between the aiming pads, a plane which is
perpendicular to the longitudinal axis of the vehicle and is located forward of and as close to the lens as possible without
causing interference.
4. |IDENTIFICATION CODE DESIGNATION
4.1 SAE J759 Lighting Identification Code
4.2 Headlamp Marking Requirements
Headlamps shall be marked with the following markings:

a. Manufacturer’'s name and/or trademark shall appear on the lens.

b. Voltage and part number or trade number shall appear on the headlamp.

c. The face of letters, numbers, or other symbols molded on the surface of the lens shall not be raised more than 0.5
mm (0.020 in).

4.3 Headlamp Type Identification Code

4.3.1 Headlamp lenses shall be marked with a two or three character code.

4.3.2 The marking shall be molded in the lens and shall be 6.35 mm (0.25 in) or greater in size.

4.3.3 The first character (a number) of the three-character identification code indicates the number of beams in the

headlamp. All headlamps marked with a “1” are aimed on the upper beam and all headlamps marked with a “2”
are aimed on the lower beam.
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4.3.4 The second character (a letter) stands for the size and number of headlamps used on the vehicle:
a. 100 x 165 mm rectangular, four lamp system
b. 142 x 200 mm rectangular, two lamp system
c. 146 mm round, four lamp system
d. 178 mm round, two lamp system
e. 100 x 165 mm rectangular, two lamp system
f. 92 x 150 mm rectangular, four lamp system
* —55 x 135 mm rectangular, four lamp system
NOTE * Unspecified
4.3.5 The third character (a number) indicates the photometric specification that applies to the headlamp. Headlamps
designed to Tables 1A and B have “1” as the third character. Headlamps types 2A1 and 2C1 have upper beams
which are designed to the specifications for the upper beams of two filament lamps for four lamp systems. The
photometry values are dedicated and had the 1A1 or 1C1 lamps as the upper beam principal components.
4.3.6 The lens markings of headlamps designed to UF and LF specifications shall meet the following criteria.
a. The first character indicates the upper (high) or lower beam function.
b. The second character indicates the size and number of headlamps used on the vehicle.
4.3.7 Headlamp Type Identification

See Table 2.

TABLE 1A - PHOTOMETRY LOWER BEAM

Lower Beam Min. Max
10U to 90U, 45° R to 45° R 125cd
8L to 8R, H to 4U 64cd
4L to 4R, H to 2U 125
1U--1%LtoL 700
“2U--1%LtoL 1000
%D-1%LtolL 3000
1% U-1RtoR 1400
% U--1R, 2R, 3R 2700
%D --1%R 8000 20 000
1D -- 6L 750
1% D -- 2R 15 000
1% D -- 9L and 9R 750
2D -- 15L and 15R 700
4D -- 4RM 8000

1. For L lamps 12500 cd Maximum.
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TABLE 1B - PHOTOMETRY UPPER BEAM

Type 1 or U Type 2A or 2C
Upper Beam Min. Max Min. Max
2U--V 1500 cd 750
1U -- 3R and 3L 5000 2000
H--V 20 000 75 000 7000 15 000
H-- 3R and 3L 10 000 3000
H -- 6R and 6L 3250 2000
H--9R and 9L 2000 1000
H--12R and 12L 500 750
1D--V 5000
1%D-V 2000
1% D -- 9R and 9LM 1500 750
2%, D -V®@ 2000 1000
2% D - 12R and 12L@ 750 400
4D-V 12 500 2500

Maximum Beam Candela® 30 000

1. 55 x 135 minimum 1000 cd.
2. Applies to 55 x 135 lower beam.
3. The highest candela reading found in the beam pattern.

4.4 Beam Pattern Location Marking

4.4.1

4.4.2

4.4.3

444

Headlamps designed to be aimed by fractional balance means shall be marked with the letter “B”.

Following the letter designation will be two, two-digit numbers indicating first, the “H-2 degree right,” and second,
the “V-1 degree down” fractional balance percentage values chosen to represent the design aim of the headlamp.

The two numbers may be separated by a space, dash (-), or slash mark (/), (e.g., B25-35 or B25/35).

Lens marking will be no less than 3 mm in height and imprinted indelibly on the lens.

4.5 Mechanical Axis Mark

If the mechanical axis of the headlamp is not at the geometric center of the lens, then the location shall be indicated by the
manufacturer on the headlamp lens. This mark is also recommended for headlamps which are to be optically aimed.
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5. TESTS

The test procedures and test requirements specified in this document were developed emphasizing extreme conditions in
the headlamp environment. Separate headlamps shall be used for each test.

Bulbs - Unless otherwise specified, bulbs used in the tests shall be representative of bulbs in regular production. Testing
shall be conducted on lot sizes established by the manufacturer. The manufacturer shall obtain and be able to supply the
data.

5.1 SAE J575 Tests for Motor Vehicle Lighting Devices and Components

The following tests are applicable with the modifications as indicated.

5.1.1  Vibration Test

The headlamp shall be seasoned and photometered to the test points in Tables 1A and B before and after the vibration
test. The filament shall not be operated during the test. (See 5.1.3)

TABLE 2
Headlam Ref. Retaining & Des. Des.
Type &p Trade Lamps/ Size/ Flange Dimensional Mtg. Rirgig Desl.J Vélatts Desl.- VBVatts Life Life
Ident. Code Number  System mm Thickness Specs. Dimensions = . U.B. L.B.
2C1 4000 20of4 146 Dia. 11.7mm Figure 19 Figure 12 37.5 60 200 320
2C1 4040 20of4 146 Dia. 11.7mm Figure 19 Figure 12 375 60 200 320
2C1 H5006 20of4 146 Dia. 11.7mm Figure 19 Figure 12 35 35 200 320
1C1 4001 20of4 146 Dia. 11.7mm Figure 18 Figure 12 37.5 - 200 -
1C1 H4001 20of4 146 Dia. 11.7mm Figure 18 Figure 12 37.5 - 200 -
1C1 5001 20f4 146 Dia. 11.7mm Figure 18 Figure 12 50 - 200 -
1C1 H5001 20of4 146 Dia. 11.7mm Figure 18 Figure 12 50 - 200 -
2D1 6014 20of2 178 Dia. 11.7mm Figure 20 Figure 13 50 50 200 320
2D1 H6014 2 0of 2 178 Dia. 11.7mm Figure 20 Figure 13 60 50 200 320
2D1 6015 20of2 178 Dia. 11.7mm Figure 20 Figure 13 60 50 320 320
2D1 6016 20of 2 178 Dia. 11.7mm Figure 20 Figure 13 60 50 300 500
2D1 H6017 20of2 178 Dia. 11.7mm Figure 20 Figure 13 60 35 200 320
1A1 4651 20of4 100 x 165 33.9mm Figure 15 Figure 10 50 - 200 -
1A1 H4651 20f4 100 x 165 33.9mm Figure 15 Figure 10 50 - 200 -
2A1 4652 20of4 100 x 165 33.9mm Figure 16 Figure 10 40 60 200 320
2A1 H4656 20of4 100 x 165 33.9mm Figure 16 Figure 10 35 35 200 320
2A1 H4662 20of4 100 x 165 33.9mm Figure 16 Figure 10 40 45 200 320
2A1 H4739 20of4 100 x 165 33.9mm Figure 16 Figure 10 40 50 500 2000
2B1 6052 2 0of 2 142 x 200 10.1mm Figure 17 Figure 11 65 55 150 320
2B1 H6052 20of2 142 x 200 10.1mm Figure 17 Figure 11 65 55 150 320
2B1 H6054 2 0of 2 142 x 200 10.1mm Figure 17 Figure 11 65 35 150 320
2E1 H4666 20of2 100 x 165 33.9mm Figure 21 Figure 10 65 45 150 320
UF H4701 20of4 92 x 150 9.6mm Figure 22 Figure 65 - 150 -
LF H4703 20of4 92 x 150 9.6mm Figure 22 Figure - 55 - 320
55x 135U H4352 20of4 55 x 135 9.6mm Figure 23 Figure 14 65 - 150 -
55x135L H4351 20f4 55x 135 9.6mm Figure 24 Figure 14 - 55 - 500
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5.1.2

5.1.2.1

5.1.2.2

5.1.3

5.1.3.1

5.1.3.2

5.1.3.3

5.1.3.4

5.1.3.5

Corrosion Test

The headlamp shall be seasoned and photometered to the test points in Tables 1A and 1B before and after the
corrosion test.

The test period shall be 240 h consisting of 10 cycles of 23 h exposure followed by 1 h drying.
Photometry

Test samples shall be new, unused headlamps manufactured from production tooling and assembled by means
of production processes.

The headlamp shall be seasoned and photometered at the appropriate test points as listed in Tables 1A and 1B.
The headlamp shall be in operation a minimum of 5 min prior to photometry.

Photometric tests shall be made with the photometer sensor at a distance of at least 18.3 m from the headlamp.

The headlamp shall be aimed mechanically with the aiming plane at the design angle(s) to the photometer axis
and the mechanical axis of the headlamp coincident with the photometer axis.

Test Voltage

The voltage for the photometric test shall be 12.8 V + 20 mV, DC as measured at the terminals of the headlamp.

5.2 Color Test

SAE J578 is a part of this report.

5.3 Plastic Materials

SAE J576 is a part of this report except, Luminous Transmittance Test.

5.4 Beam Pattern Location Test

This test applies only to headlamps designed to be aimed by the fractional balance method. (Headlamps do not have
VHADs.)

5.4.1

54.2

Headlamps designed to be aimed on upper beam shall be seasoned and photometered to find the location of
maximum intensity. (See 5.1.3.)

Headlamps designed to be aimed on lower beam shall be seasoned and photometered at the test points H-2R
and 1D-V (see 5.1.3). The highest intensity within the beam pattern shall also be measured and recorded.
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5.5 Wattage Test

5.5.1 The wattage of each filament shall be determined at 12.8 V £ 20 mV DC.

5.5.2 Filaments shall be seasoned prior to wattage measurement.

5.6 Luminous Flux Test

5.6.1 Each filament shall be seasoned and photometered at 12.8 V £ 20 mV DC to determine luminous flux.

5.6.2 The tests shall be conducted in accordance with IES Approved Method for Electrical and Photometric
Measurements of General Service Incandescent Filament Lamps, IES Lighting Handbook, Reference Volume,
llluminating Engineering Society, New York, NY. Procedure LM-45.

5.7 Luminous Flux Maintenance Test

5.7.1  The luminous flux for each filament shall be determined as follows.

5.7.2 Each filament shall be seasoned and photometered at 12.8 V £ 20 mV DC to determine luminous flux.

5.7.3 The tests shall be conducted in accordance with IES Approved Method for Electrical and Photometric
Measurements of General Service Incandescent Filament Lamps, IES Lighting Handbook, Reference Volume,
llluminating Engineering Society, New York, NY. Procedure LM-45.

5.7.4 The bulb shall then be energized in a horizontal or it's normal burning position.

5.7.5 The test voltage shall be 14.0 V £ 0.1 V DC. 5.7.6 The luminous flux of a filament shall be measured after burning
for 70% of the design life.

5.8 Impact Test
This test applies to headlamps with plastic lenses or outer covers.
5.8.1 The headlamp shall be rigidly mounted in a test fixture on the seating plane with the lens facing up.

5.8.2 The seating plane of the test fixture shall consist of 13 mm thick oak wood. The test fixture shall rest on an oak
wood base.

5.8.3 One impact shall be delivered to the headlamp lens along the mechanical axis using a 23 mm diameter steel
sphere (approximately 50 g) dropped freely, without side forces, from a distance of 40 cm above the lens.
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5.9 Aiming Adjustment Test for 55 x 135 Lamp
5.9.1  When making the aiming adjustment test, an accurate measurement technique shall be used. This may consist of:
a. Attaching a device such as a spot projector to the headlamp or
b. Replacing the headlamp with a mirror along with a separate light source or
c. Other equally accurate means
5.9.2 When conducting the test, the headlamp shall be mounted in the design position with the unit at nominal aim (0,0).
5.9.3 The vertical aiming screw shall be turned to the upper and lower extremes of its range and the vertical angle
between the mechanical and H-V axes shall be measured in each position. Any change in vertical angle
throughout the horizontal aim range shall also be recorded.
5.9.4 The horizontal aiming screw shall be turned to the left and right extremes of its range and the horizontal angle
between the mechanical and H-V axes shall be measured in each position. Any change in vertical angle
throughout the horizontal aim range shall also be recorded.

5.10 Inward Force Test

The headlamp assembly, including the aiming adjusters, shall be subjected to an inward force of 222 N directed normal to
the headlamp aiming plane and symmetrically about the center of the headlamp assembly face. (See Figure 2.)

ARBOR MOUNTED
SPRING SCALE
{0-250N3

Face of Headlamp Assembly

FIGURE 2 - INWARD FORCE TESTER
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5.11 Torque Deflection Test

Applies to headlamps that do not incorporate on-board headlamp aiming system and are not aimed solely by the fractional
balance photometry method.

5.11.1 The headlamp assembly to be tested shall be mounted in design vehicle position and set at nominal aim (0,0).
5.11.2 Sealed beam headlamps shall be replaced by the appropriate deflectometer (Figures 3 to 7).

5.11.3 The torque shall be applied to the headlamp assembly through the deflectometer and a reading on the
thumbwheel shall be taken. The torque shall then be removed and a second reading on the thumbwheel shall be

taken.
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FIGURE 3 - DEFLECTOMETER (ROUND UNITS)
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