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PERFORMANCE REQUIREMENTS FOR MOTOR 
VEHICLE HEADLAMPS—SAE J1383 APR85 	 SAE Recommended Practice 

Repon of ~he Lighcing Committee, approved April 1985. Ra[ionale sutement availabie. 

1. Scope—This recommended practice is intended as a guide toward 
standard practice and is subject to change to keep pace with experience 
and technical advances. This recommended practice establishes perfor- 
mance requirements, material requirements, design requirements, and 
design guidelines for 12 V headlamps. 

2. Definitions 
Y.1 Headlamp—A lighting device providing an upper and/or a lower 

beam used for providing illumination forward of the vehicle. 
Ì.I.I SEALED BEAM HEADLAMP—AIl 1(1LegI'3I 3ild indivisible optical as- 

sembly including the light source with "sealed beam" molded in the lens. 
Z̀.I.~Z REPLACEABLE Bv~s HEnni.n!~r--A divisible optical assembly in 

which [he light source and other parts may be replaced. 
2.2 Upper Beam—A beam intended primarily for distance illumina- 

tion and for use when not meeting or closely following other vehicles. 
2.3 Lower Beam—A beam intended to illuminate [he road and its 

environs ahead of [he vehicle when meeting or dosely following another 
vehicle. 

2.4 Mechanically Aimable Headlamp—A headlamp having three 
pads on the lens, forming an aiming plane used for laboratory photometric 
testing and for adjusting and inspecting the aim of the headlamp when 
installed on the vehicle. 

2.5 Aiming Plane—A plane defined by the surface of the three aiming 
pads on the lens. 

2.6 Headlamp Mechanical Axis—The line formed by the intersec- 
tion 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 head- 
lamp is not at the geometric center of the lens, then the location wi ❑ 
be indicated by the manufacturer on the headlamp. 

2.7 H-V Axis—A line from the center of the principal filament to 
the intersection of the horizontal (H) and vertical (V) lines on the screen 
(see Fig. 1). 	 - 

2.8 Light Source for a Headlamp 
2.8.1 SEn~En Bennt HEnn~nhfr—The filament or other source of radiant 

energy and the integral and indivisible optical assembly providing the 
light. 

2.82 RePi.ncens~e BuLS Henni.nM p—The filament or other source of 
radiant energy and its containing envelope providing the light. 

2.9 Seasoning—Process of energizing the filament of a headlamp 
at design voltage for a period of time equal to 1°Jo of design life. Other 
equivalent methods are acceptable. 

2.10 Design Voltage—The voltage used for design purposes. 
2.11 Test Voltage—The specified voltage and tolerance to be used 

when conducting a test. 

Y.1R Rated Voltage—The nominal circuit or vehide electrical system 
voltage classification. (Example: 12 V headlamp.) 

2.13 Headlamp Test Fixture—Device specifically designed to sup- 
port 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. Lighting /dentification Code—Headlamps may be identified in accor- 
dance with SAE J759 MAY83, Lighting Identification Code. 

Letters indicating device functions are: 

H—Sealed Beam Headlamp 
HH—Sealed Beam Headlamp Housing 
HR—Replaceable Bulb Headlamp 

4. Tests 
4.1 SAE J575, Tests for Mo[or Vehicle Lighting Devices and Compo- 

nents is a part of this report. The following tests are applicable with 
the modifications as indicated. 

'~. L I VIBRATION TEST 
4.1.1.1 T'he headlamp shall be seasoned and photometered to the 

test points in Table 4 before and after the vibration test (see 4.1.4). 
4.1.1.2 The test fixture with the test headlamp installed shall have 

a resonant frequency greater than 2000 Hz. 
4.1.1.3 Frequency—Varied from 50-1000 Hz and returned to 50 Hz 

at a linear sweep period of 2 min/complete sweep cycle. 
4.1.1.4 Filamenl—The filament shall be cold (no[ energized) for this 

tes[. 
4.1.1.5 The continuity of the filament(s) shall be monitored through• 

out the test period. 
4.1.1.6 Wave Form—Sinusoidal. 
4.1.1.7 A standard headlamp shall be tested for 30 complete cycles 

at a vertical acceleration of 49 m/s 2  peak measured on the table. (See 
Table 6.) 

4.1.1.8 A heavy-duty headlamp shall be tested for 90 complete cycles 
at a vertical acceleration of 98 m/s' peak measured on the table. (See 
Table 6.) 

4.12 DusT TesT—The headlamp shall be seasoned and photometered 
to the test poin[s in Table 4 before and after the dust test. 

'~.I.~ CORROSION TEST 
4.1.3.1 The headlamp shall be seasoned and photometered to the 

test points in Table 4 before and after the corrosion test. 
4.1.3.2 The headlamp shall be rigidly mounted in a test fixture, on 

its seating plane, in its design operating condition and design mounting 
posi[ion. 
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EO 

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

4.I.'~ PHOTOMETRY 

4.1.4.1 The headlamp shall be seasoned. 
4.1.4.2 Photometric tests shall be made with the photometer sensor 

at a distance of at least 18.3 m from the headlamp. 
4.1.4.3 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 on the photometer axis. 

4.1.4.4 Test Voltage—The voltage for the photometric tests shall be 
12.8 V± 20 mV, DC as measured at the terminals of the lamp. 

4.2 Color Test—SAE J578, Color Specification for Electric Signal 
Lighting Devices is a part of this report. 

4.3 Plastic Materials—SAE J576, Plastic Materials for Use in Optical 
Parts Such as Lenses and Reftectors of Motor Vehicle Lighting Devices 
is a part of this report except paragraph 4.2.1, Luminous Transmittance. 

4.4 Beam Pattern Location Test 
4.4.1 Headlamps designed to be aimed on the upper beam, with (nu- 

mera ►) "1" as the first character of the headlamp identification code, 
shall be seasoned and photometered to find the location of maximum 
intensity. (See paragraph 4.1.4.) 

4.4.2 Headlamps designed to be aimed on the lower beam, with (nu- 
meral) "2" as the first character of the headlamp identification code, 
shall be seasoned and photometered (see paragraph 4.1.4) at the test 
points H-2R and 1D-V. (See paragraph 4.1.4.) 

4.5 Photometric Performance Test 
4.5.1 Test samples shali be new, unused headlamps manufac[ured from 

production tooling and assembled by production processes. 
4.5.2 The headlamps shall be seasoned and photometered at the appro- 

priate test points as listed in Table 3. (See 4.1.4.) 
4.6 Filament Life Test 

4.6.1 Tungsten 6laments burn out at a normal distribution level. Test- 
ing to determine the rated average lab life shall be done on lot sizes 
established by the manufacturer. The manufacturer shall obtain and be 
able to supply this data. 

4.6.2 TEST VoL'racE—The headlamp shall be operated at 14 V± 
0.1 V. 

4.6.3 The headlamp shall be mounted in the design burning position 
for this test. 

4.6.4 The light source shall be tes[ed in its design endosure or a stan- 
dard enclosure. The standard enclosure for the purpose of this filament 
life test is an enclosure as shown in Fig. 10. Other correlated test me[hods 
are acceptable. 

4.6.5 The filament shall be turned off 15 min for each 24 h of testing. 
The off time is not part of the test time of the filament being tested. 
Other correlated test methods are acceptable. 

4.7 Wattage Test—The wattage of each filament of a light source 
shall be determined at 12.8 V-~ 20 mV DC af[er seasoning. 

4.8 Maintenance of LUminous Intensity Test 
4.8.1 The mean spherical candlepower value of tungsten filaments or 

the maximum beam candlepower value of a headlamp has a normai distri- 
bution level. Testing to determine the minimum average mean spherical 
candlepower value or the minimum average maximum beam candlepower 
value, shall be done on lo[ sizes established by the manufacturer. The 
manufac[urer shall obtain and be able to supply this data. 

4.8.2 The light source shall be tested in its design burning position, 
in its design enclosure, or a standard enclosure (see 4.6.4). 

4.8.3 Test samples shall be seasoned. 
4.8.4 The test voltage for burning [he headlamp to 70% of the design 

life shall be 14 ± 0.1 V DC. The test voltage for photometric measurements 
shall be 12.8 V± 20 mV DC. 

4.8.5 Double filament light sources shall be tested by cycle burning 
the upper beam filament 12 min and the lower beam filament 48 min 
for each hour of testing. Other correlated test methods are acceptable. 

4.8.6 The mean spherical candlepower of a single filament light source, 
or the maximum beam candlepower value of a single filament headlamp 
shall be measured after seasoning and after burning for 70%'0 of the design 
life. 

4.8.7 The mean spherical candlepower of each filament of a double 
filament light source, or the maximum beam candlepower of each beam 
of a double filament headlamp shall be measured after seasoning and 
after the lower beam filament on time equals 70% of the design life 
when [ested according to paragraph 4.8.5. 

4.9 Out-of-Focus Test 
4.9.1 This test shall be conducted on headlamps with replaceable light 

sources. 
4.9.2 The headlamp shall be mounted in the goniometer with the me- 

chanical axis coincident with the photometer axis. 

4.9.3 The test voltage for the headlamp shall be 12.8 V-_* 20 mV 
DC. 

4.9.4 The headlamp shall be photometered at the appropriate test 
points as listed in Table 3. 

4.9.5 Intensity measurements shall be made at six out-of-focus positions 
with the filament located at % of the tolerance value specified for the 
filament tolerance specifications listed in Table 7. 

4.10 Impact Test 
4.10.1 The headlamp shall be rigidly mounted in a test fixwre on the 

seating plane with [he lens facing up. 
4.10.2 The seating plane of the test fixwre shall consist of 13 mm 

thick oak wood. The test fixture shall rest on an oak wood base. 
4.10.3 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. 

4.11 Lens Inward Force Test 
4.11.1 The headlamp shall be rigidly mounted in a test fixture on its 

seating plane. A 25 mm (1 in) spherical ball shall apply a steady force 
of 90 N(20 lb) along the mechanical axis of the headlamp for 10 min. 

4.112 This tes[ is to be conducted in an ambient temperature of 
23 ± 4°C (73 ± 7°F). This lamp is not to be energized (lighted) during 
this test. 

4.11.3 For a suggested test fixture, see Fig. 2. 
4.12 Chemical Resistance Test 

4.12.1 The test shall be conducted with the headlamps and the test 
ftuids at an ambient temperawre of 23 ± 4°C. 

4.122 The test headlamps shall be seasoned and photometered to the 
test points in Table 4 before and after the chemical resistance test (see 
paragraph 4.1.4). 

4.12.3 A separate headlamp shall be used for each of the test ftuids. 
4.12.4 The test fluids are: 

Motor oil—Designated by API with SF quality. 
Tar remover (petroleum base). 
Power steering fluid. 
Windshield washer ftuid (50% concentration by volume of inethanol/ 
detergent base, 0.16% ethanolamine). 
Antifreeze (50% concentration by volume of ethylene glycol in water). 

Unleaded gasoline [89 i- 2 Octane ~R + M)1 
2 	1 

FIG. 2—INWARD FORCE TESTER 
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HOLDING FI) 

:R 

ABRADING 
MECHANIS 

TEST SAMF 

4.12.5 An unfixtured headlamp in its design operating condition and 
design mounting position shall have the exterior surface of the headlamp 
coated with the test ftuid by hand wiping with a thoroughly saturated 
soft cotton cloth. The test fluid shall be applied in sufficient quantity to 
cause dripping from the bottom of the headlamp. 

4.12.6 After applying the test Auid, the test headlamp shall be rigidly 
mounted on its seating plane in the design mounting position and set 
aside for a period of 15 days. 

4.12.7 At the end of the 15 day time period, the headlamp shall be 
removed from the test fixture and wiped clean with a soft, dry, cotton 
cloth. 

' 4.13 Abrasion Test of Plastic Headlamp Lens Material 
4.13.1 A 100 x 165 mm Aat test specimen shall be measured for lumi- 

nous transmittance before and after wiping clean after the abrasion test. 
4.13.2 The test specimen shall be mounted in the abrasion test machine 

as indicated in Fig. 3. 
4.13.3 The size of the abrading ~ad shall be 25 x 100 mm constructed 

of 0000 steel wool and firmly attached to a pad support of equal size 
such that the "grain" of the pad is perpendicular to the direction of 
motion. 
4.13.4 The abrading pad shall be loaded such that an average pad 

pressure of 14 -±- 1 kPa exists normal to the surface of the test specimen. 
4.13.5 The density of the abrading pad shall be such that when the 

abrading pad mounted to the pad support is resting unloaded on the 
tes[ specimen, the pad support shall be no closer than 3.1 mm to the 
surface of the test specimen. 

4.13.6 An abrasion cycle is one forward stroke 10 -* 2 cm and one 
rearward stroke of the same distance. The velocity of the abrading pad 
shall be 10 ± 2 cm/s. 

4.13.7 The test specimen shall be subjected to 20 abrasion cycles. 
4.14 Thermal Cycle Test 

4.14.1 The headlamp shall be seasoned and photometered to the test 
points in Table 4 before and after the thermal cycle test (see paragraph 
4.1.4). 

4.142 The headlamp shall be rigidly mounted in a tes[ fixture on its 
seating plane in its design operating condition and design mounting posi- 
tion. 

4.14.3 The headlamp shall be exposed to the thermal cycle profile 
shown in Fig. 4. 

4.14.4 Separate or single test chambers may be used to generate the 
temperature environment described by the thermal cycle. 

4.14.5 "The headlamp shall be energized at 12.8 V± 20 mV, in its 
highest wattage mode commencing at point "A" of Fig. 4 and de-energized 
at point "B" of each cycle. 

4.14.6 The test period shall be 10 cycles of 8 h per tycle. 
4.15 Thermal Shock Test 

4.15.1 An unfixtured headlamp in its design operating condition and 
design mounting position shall be energized in its highest wattage mode 
for a test period of 45 min. 

4.15.2 The test voltage for the headlamp shall be 12.8 ± 0.1 V. 
4.15.3 At the end of the test period, the headlamp shall be de-energized 

and immediately submerged, lens first, into ice water at 0~-3 —0°C (32 
t5 —0°F) for a period of 5 min. 

4.16 Internal Heat Test 
4.16.1 The headlamp shall be seasoned and photometered to the test 

points in Table 4 before and after the internal heat test (see 4.1.4). 
4.16.2 The headlamp shall be rigidly mounted in a test fixture on its 

seating plane in its design operating condition and design mounting posi- 
tion. 

4.16.3 A dirt mixture, soluble in water, shall be sprayed uniformly on 
the face of the lens and allowed to dry until the light intensity at H-V 
is reduced by 50°Jo of its original value. 

4.16.4 The headlamp shall be energized in its highest wattage mode 
and placed in a chamber at 35 ~- 3°C. 

4.16.5 The test cycle shall be 30 min. 
4.16.6 The test voltage for the headlamp shall be 12.8 i- 0.1 V. 
4.16.7 After the internal heat test, the lens face shall be wiped clean. 

4.17 Humidity Test 
4.17.1 The headlamp shall be seasoned and photometered to the test 

points in Table 4 before and after the humidity test (see paragraph 4.1.4). 
4.17.2 The headlamp shall be rigidly moun[ed in a test fixture on its 

seating plane, in its design operating condition and design mounting 
poSition. 

4.17.3 The headlamp shall be placed in a controlled environment of 
95 i- 5% relative humidity at 38°C (100°F'). 

4.17.4 The headlamp shall be energized in its highest wattage mode 
for a test cycle of 1 h"on" and 5 h"off." 

4.17.5 The test voltage for the headlamp shall be 12.8 ± 0.1 V. 

FIG. 3—ABRASION TEST MACHINE 
4 
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FIG. 4—THERMAL CYCLE PROFILE 

4.1'7.6 TEST DuewTiox—Ten complete cycles. The test is to end in 
the "off" cycle mode. 

4.17.7 After completion of the tenth test cycle, the headlamp is to be 
removed from the humidity chamber and energized at the test voltage 
in its lowest wattage mode for a period of 10 min. 

4.18 Test Sequence—The test procedures and test requirements 
specified in this recommended practice were developed emphasizing ex- 
treme conditions in the headlamp environment. Separate headlamps shall 
be used for each test. 

S. Requirements 
5.1 Performance Requirements--A headlamp, when tested in accor- 

dance with the test procedures specified in Section 4, shall meet the follow- 
ing requirements. 

~J.I.I VIBRATION (SAE J575)—The photometric values measured after 
the vibration test shall not vary more than ±10% from the values measured 
before the test. Evidence of loose or broken parts, or intermittent electrical 
circuit shall constitute failure of this test. 

5. I.2 DvsT TEST (SAE J575)—The photometric values measured after 
the dust test shall not vary by more than ~±-10% from the values measured 
before the test. 

rJ.I.3 CORROSION (SAE J575)—The test headlamp shall show no evi- 
dence of exterior or internal corrosion or edge corrosion beyond 2 mm 
(0.08 in) from a sheared or cut edge. The headlamp shall show no evidence 
of surface de[erioration, fractures, color bleeding, or deterioration of 
bonding materials. The photometric values measured after the corrosion 
test shall not vary more than ±10 Jo from the values measured before 
the test. 

5.1.4 Co~oR—The color of a headlamp shall be white as specified in 
SAE J5'78. 

~J.I.S BEAM PATTERN LOCATION 
5.1.5.1 Headlamps Designed to be Aimed on the Upper Beam—The beam 

pattern is properly oriented to the aiming plane if the loca[ion of the 
maximum beam intensity point does not deviate from the H-V axis more 
than i-0.5 deg vertically and i-0.8 deg horizontally (rectangular box). 

5.1.52 Headlamps Designed to be Aimed on the Lower Beam—The beam 
pattern is properly oriented to the aiming plane if the intensity require- 
ments listed in Table 1 for the test points H-2R and 1D-V are met. 

rj.1.F) PHOTOMETRIC PERFORMANCE—TI1C Ile3CII8IIlP S}181I iT1CC[ [IlC Pf10- 
tometric requirements shown in Table 3. 

5.1.7 Wn~►-rnce—Measured wattage shall not exceed the design wattage 
listed in Table 6 by more than 7.5%. 

5.1.8 Otrr-oF-Focus—The headlamp shall meet the requirements of 
Table 3 for each of the out-of-focus test positions. 

~J.1.9 MAINTENANCE OF LUMINOUS INTENSI7Y 
5.1.9.1 The average mean spherical candlepower value of single fila- 

ment light sources, or the average maximum beam candlepower value 

of single 6lament headlamps after burning for 70% of design liEe, shall 
F~e no less than 90% of the average value measured after seasoning. 

g , j . ~,? The average mean spherical candlepower value of each fila- 
ment of double hin~'^Pnt  light sources, or the average maximum beam 
candlepower value of each bea~:. ~f dual filament headlamps when tested 
according to paragraphs 4.8.5 and 4.8.7 si ~!! be no less than 90% of 
the average value measured after seasoning. 

5.1.10 IMrncr—The headlamp shall show no evidence of broken, 
cracked, or chipped pieces of the headlamp, coating adhesion failure, 
or delamination of material, or visible loosening or breaking apart of 
headlamp parts. 

5.1.11 LENS IrrwwRn Foxce—Maximum deflection during load applica- 
tion shall not exceed 2.5 mm (O.l in). Permanent set of the lens face 
after the load is removed shall not exceed 0.1 mm (0.004 in) measured 
24 h after load removal. 

rJ.I.I L̀ CHEMICAL RESISTANCE—T}le exposed headlamp, when com- 
pared to an unexposed headlamp, shall not show surface deterioration, 
delamination, fractures, deterioration of bonding ma[erials, color bleed- 
ing, or color pickup as a result of exposure to the test fluids. The photo- 
metric values measured after the chemical resistance test shall not vary 
more than ±10% from the values measured before the test. 

5.1.13 THe[tnan~ Cvc~e—The headlamp shall show no evidence of de- 
lamination, fracwres, seal fractures, deterioration of bonding material, 
color bleeding, warp, or deforming. The photometric values measured 
after the temperature cycle test shall not vary by more than -!-10% from 
the values measured before the test. 

5.1.14 THExntn[. Sttoex—The headlamp shall show no evidence of frac- 
tures, delamination, or seal failure. 

rJ.I . I~J INTERNAL HenT—The photometric values measured after the 
internal heat test shall not vary by more than ±10% from the values 
measured before the test. 

5.1.16 HvM[nrrv—At the end of [he 10 min test period (see 4.17.7) 
the headlamp shall be inspected immediately and show no evidence of 
condensed moisture or droplets inside the headlamp. 

The headlamp shall show no evidence of delamination, bonding, mate- 
rial deterioration, or seal failure. The photometric values measured after 
the humidity test shall not vary by more than ±10~'o from the values 
measured before the test. 

5.2 Material Requirements 
5.2.1 SAE J576, except Luminous Transmittance, paragraph 4.2. I. 
rJ.2.2 ABRASION OF PLASTIC HEADLAMP LENS MATERIAL—T}le IUIi11IlOUS 

vansmittance of the abraded test specimen using CIE Illuminant A 
(2856K) shall show 3% or less deterioration from the luminous transmit- 
tance of the unabraded control sample. 

5.3 Design Requirements 
~J. 3̀.1 DIMENSIONS OF SEALED BEAM HEADLAMPS—SeBled bC8fi1 }1C2d- 

lamps shall meet the dimensions marked "I" in the following figures to 
assure interchangeability with other sealed beam headlamps of the same 
type. 

Type lAl—Fig. Il 
Type 2A1—Fig. IO 
Type 2B1—Fig. 13 
Type lCl—Fig. 7 
Type 2C1—Fig. 8 
Type 2D1—Fig. 5 
Type 2E1—Fig. 15 

rJ. 3̀.2 DIMENSIONS OF SEALED BEAM HEADLAMP MOUNTING —SeBICCI UC3iI1 
headlamp mounting rings and retaining rings shall meec the dimensions 
marked "I" in the following figures to assure compatibility with the corre- 
sponding types of units. 

Type 1 A 1—Fig. 12 
Type 2A1—Fig. 12 
Type 2B1—Fig. 14 
Type 1C1—Fig. 9 
Type 2C1—Fig. 9 
Type 2D1—Fig. 6 
Type 2E1—Fig. l5 

~J.3. 3̀ DIMENSION FOR MECHANICAL AIMING OF HEADIAMPS—He8dI8IllP5 
shall meet the following requirements to assure compatibility with me- 
chanical aimers. 

Type IC1, 2C1, and 2D1 headlamps shall have no raised letters or 
embossing on the outside surface of the lens between the diameters of 
40 and 90 mm about the lens center. Type IA1, 2A1, 2B1, and 2E1 
headlamps shall have no raised letters or embossing on the outside surface 
of the lens within a diameter of 70 mm about the lens center. 

Aiming pad design may vary, but shall meet limiting dimensions as 
shown on the figures specified in paragraph 5.3.1. 

rJ. 3̀.4 HEADLAMP MourrrtNC Assenae~v—The headlamp mounting as- 
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sembly shall meet the requirements of SAE J580, Sealed Beam Headlamp 
Assembly. 

5.5.5 DIMENSIONS FOR HEADIAMP REPLACEABLE BULB AND REFLECT~"' 

BULB MOUNTING HOLE 	 ~ 
5.3.5.1 Replaceable bulbs for headlam~~ ;;~ail meet the dimensions 

marked "I" in SAE J1496 DR?!F": io assure compatibility with the corre- 
sponding headiamps. 

5.8.5.2 Dimensions for reflector bulb mounting hole for replaceable 
bulbs shall meet the dimensions marked "I" in SAE J 1496 DRAF"T. 

5.4 Headlamp Marking Requirements—Headlamps shall be marked 
with the following markings: 

5.4.1 Manufacwrer's name and/or trademark s_!:a:, appear on the lens. 
5.4.2 Voltage and part numuer or trade number shall appear on the 

reftector. 
5.4.3 The face of letters, numbers, or other symbols molde~ on [he 

surface of the lens shall not be raised more than 0.5 mm (0.020 in). 
5.4.'~ HEADLAMP 7'YPE IDENTIFICATION Cone—Headlamp lenses shall 

be marked with a three character code. The marking shall be molded 
in the lens and shall be 6.35 mm (~/a in) or grea[er in size. 

5.4.4.1 The first character (a number) of the three character iden[ifi- 
cation 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. 

TABLE 1—TEST POINTS AND PHOTOMETRIC DESIGN GUIDELINES FOR IOWER BEAM 

T~sf Polnfs, deg° 	 I cd-Max I 	 cd-Min 

l0U to 90U° 175 — 
1-1/ZU-1R to R 1600 — 
1U-1-1/2l to L 900 — 
ti2u-t-tn~ ro ~ itoo — 
1/2U-1R, 2R, 3R 3100 — 
H-2R 10000 4000 
1/2D-1-1/2L to l 3000 — 
1/2D-1•1/2R 20000 8~ 
1/2D-4R 5000 

1 D•V 15 000 6000 

1 D•bl — 750 
1-1/2D-9R and 9L — 750 

1-1/2D-2R — 15000 
2D-15R and 15l — ~~ 
4D-4R ~ ~ 5~ — 

• From the normally expoied surface of the lens at ehe H-V axis point. 
° A folerance of ±1/4 deg in location is allowed at any test point. 

5:; .4.2 1'he second character (a letter) stands for the size and number 
o:  hP~uiamps used on the vehic[e. 	 ~ 

A-100 X 165 mm rectangular, four lamp system 
B-142 x 200 mm rectangular, two lamp system 
~146 mm round, four lamp system 
D-178 mm round, two lamp system 
E-100 x 165 mm rectangular, two lamp system 

5.4.4.3 The third character (a number) indicates the photometric 
specification which applies to the headlamp. Headlamps designed to SAE 
J579c have "1" as the third character. 

~j.'~.~J HEADLAMP TYPE IDEN7IFICATION 

Si:~ TYPo 

Numb~r o} 
M~adiamps 

100 X 165 mm (4 X b-1/2 in) lAl 
2A1 

2 
2 

142 X 400 mm 28~ 2 

146 mm (S-3/4 in) 1C1 
2C1 

2 
~ 

178 mm (7 in) 2D1 2 

100 x 165 mm (4 X 6-1/2 in) 2E1 ~ 

6. Guidelines 
6.1 Photometric Design Guidelines—Guidelines for the photomet- 

ric design of headlamps are shown in Tables 1 and 2. 
6.2 Dimensional Guidelines—Guidelines for dimensions are shown 

in the following figures: 
f.~Z.l SEALED BEAM HEADLAMP Uxirs—Figs. 5, 7, 8, ~~, ~ 1, 1~, and 

15. 
f.2. L̀ MOUNTING AND RETAINING RINCS—FIgS. F), 9, 1 Z̀, and 14. 
62.3 ReP~.ncewB~e Bu~ss—See SAE J 1496 DRAFI'. 
6.2.4 REFLECTOR BULB MOUNTING HOLE FOR REPLACEABLE BULB—SCC 

SAE J 1496 DRAFI". 
6.3 Filament Life Guidelines—The design average laboratory life 

of a headlamp as determined in paragraph 4.6 is shown in Table 6 or 
Table 7. New designs should not be less than 150 h for upper beams 
and 320 h for lower beams. 

6.4 Summary of Requirements and Guidelinea—Table 5 summa- 
rizes the classification of the various Sections of this report into Require- 
ments and Guidelines. 

TABLE 2—TEST POINTS AND PNOTOMETRIC DESIGN GUIDEIINES FOR UPPER BEAM 

Two-Lamp Sys/sm or Foun-lamp System or 

Equivalsnf Sysfem Equival~nf Sysfem 

4B1, 201, 2E1, lAl, iCl, or 4A1, 2C1, o ►  
or Equivalenf Equivalanf Equival~nf 

cd cd cd cd 
Min 

cd 
Maz 

~d 
Min Tesf Points, Tesf Points, 

~~• RA~tt Min deg° Max 

2U-V — 1000 2U-V — 750 — 750 

lU-3R and 3L — 
75 000 

2000 
20 000 

lU3R and 3L 
H-V 

— 
60 000 

3000 
18 000 15 000 ~~ 

H•V 
H-3R and 3L — 10 000 H-3R and 3L — 1~ ~ 

H-6R and 6L — 3250 H-6R and 6L — 3000 

H-9R and 9L — 1500 H-9R and 9l — ~~ — 
7~ 

H-14R and 12l — 750 H-12R and 12l — 750 

1•1/2D-V — 5000 1-1/2D-V — 3000 

1-1/2D-9R and 9l — 1500 1-1/2D-9R and 9l — 1250 

2-1/2D-V 	~ — 2500 2-1/2D-V — 1~ — 
2•1/2D•12R ond 12L — 750 2-1/2D-12R and 12L — ~0 

4D-V 7000 — 4D-V 7000 

• A tolerance of ±1/4 deg in locafion is allowed ot any tesf point. 
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TABLE 3—PMOTOMETRIC PERFORMAN~ REQUIREMEMS 

Rpuinminf, cd 

TABLE 4 

location of photomehic points for test evaluation: 

Uppsr B~am 

T~sf Po1rM` 

Upp~r bwm: H-3R and 3L 
Type lAl and 1C1, or Equivalen! H-V 

2U-V 600min 1-1/2D-9R and 9L 
H-3R ond 3L 9600 min 
H-V 14 400 min ~OW~~ ~°~^ 

1/2U-2R 
Upp~r Bwm: 1/2U-1-1/2l 

Type 4B1 and 2D1, 2E1, or Equiralent 1/2D-1-1/2R 
2U-V 800 min 1-1/2D-2R 
H-3R and 3L 8000 min 1•1/2D-9R and 9L 
H-V 16 000 min 

low~►  Bwm: Nores: 
Type 2A1, 281, 2C1, 2D1, 2E1, or Equivelent 1. A foleronce of ±1/4 deg in Ixation shall apply fo photomehic measurements made 

1/2U-1-1/2L 1320 max at the completion of a specified test prxedure. 
1/2U•1R 3720 max 2. Photomehic measurements made at fhe complefion of a tesf procedure shall meef 
1/2D-1-1/2R 6400 min fhe specified test requiremenfs and shall meef the requirement for the test point location 
1 D-6L 600 min 

fest poinf. 

lisfed in Tables 1 or 2. 

• A tolerance of ±1/4 deg in Ixation may be allowed at any 

TABLE ~TEST CLASSIFICATION 

Rtporf S~dion 

R~qufnm~nfs 

Guid~lin~s Performanc~ D~sipn Maf~rial 

3 	Idenrification Coda X 
5.1.1 	vibration X 

5.1.2 	Dust X 

5.1.3 	Corrosion X 
5.1.4 	Color X 

5.1.5 	Beam Pattern Locafion X 
5.1.6 	Photometric Performance X 
5.1J 	Wattage X 
5.1.8 	Out-of-F«us X 
5.1.9 	Maintenance of Luminous X 

Intensiy 
5.1.10 	Impact X 
5.1.11 	Lens Inward force X 
5.1.12 	Ghemical Resistance X 
5.1.13 	Temperafure Cycle X 
5.1.14 	Thermal Shxk X 
5.1.15 	Intemal Heat X 
5.1.16 	Humidity X 
5.2.1 	SAE J576 X 
5.2.2 	Abrosion X 
5.3.1 	Dimensions X X 
and 6.2 
5.4 	Markings X 
6.1 	Photometric Design X 
6.3 	Filament Life X 
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OUT'.,OE SU~IFACE 0~ LEIb BETMIEEN A MINIMUY OIA. OF 	 ~,~~~M. 	 • 	 ~ 
TMERf SMAII BE NO RAiSED IETTERS OR EM80551nG Oh 	 I+OM. ~Z~ 

•~e-~ro~ wx~rwa~. oF ~c' 

•x cu. 	
°°~an 	oes~w+ 	

a~ ~oF ~a~n~c ~ws W 

N~p1g EpS tD110APPEAR /W~fiO%. 	 qETAWING FLAN6E 	
IOWER BEAM 	 UPVEp BEAM~ APPLIES~N~ABOVE 	

SEATING PLAf~E 	 I 

AS SHOMR'~. ~Y ON UMTS AIMED 	 UPFER FILAM[NT 	 I 	lOM'ER FILAAENT 

TO Tlf LOWER sEAN. NIl~EPAl~E~1MGM 	 ~YMAX. 	 ~00~:~~~ 

~ C'oi~. 	 'P'~ux. 	 ~.: i. 	I 
~ 

~ ~~ I ~~~j1 1? ~}i 	 ~. 	I 	 ~ 	 • • 	 I 	/ 
/- 	F~'- 	r` 	~ 	 J MUL OIA. 	I 	 B MA%.DIA. AT 	 ~\ 

~ 	'I 	I~~~~ 	~I 	~~ I ~ 	~ 	 $EA1N 	R 	 ~ 

/~ 	 I~ 	I~ i  ~ I~ 1  I I~ ` 	 , 	 • 	 ~ 	 . 

i-- 	~~ 	~~, '+ i~"~ 	 -- 	-. 	(,~• 	 ._ 	 \~ 	~ - 	lrouTS+oe~ 
~ 	 A~ 	 ~ 	 K, 

~ ~ 	~~~ 	~ 	~i~~~ 	• 	~ 	 _ b 	 _ 	 . 

I 	i 
l 	,  ~ ~ 	. 

	

It-  —  --~.T  I_ ~~ I ~  I_ 1 	 LI~R.NOM. 
i 	~I / 	 '7(~ 

~ 	 , ~ 	' ~ 	 ~T~S . R. 

	

~ _ _. _ 	_ 1~ 	 AE' 

~ 	 ~ 	~ 	 I 
ixs'tro•  `--- -- ~ ~z5e,o• 	 roaoFSaoea 	,~•s~ 

i 	~ ~ ` 	 I 	 oa T~+w.• 

	

•yy 	 `~A"DIA. 
~ 	 ~D~aA. 	

AIMING PLANE 	
(3 MOLESI 	 ~~~ 

~P'~REii 	 SEATING PIANE 

'R M~N. 

~U~ 

AETAIWNG FLANGE 

I – INTERCHANGEABILITY DIMENSION. 
OTHER DIMENSIONS ARE FOR 
DESIGN PURPOSES ONLY. 

oiMENSioNs 

i 
,~' _ r 

~G' 

13'=~ 	 l3 ~OCATnG IUGSI 
~ 	 ~AF~ 

~ 	 (65LE~A~NG 
i 

R~NE 

~M~ 

~APPlIES TO EFFECTiVE OUTSiDE 
OIA.~AIMING PADS AT AIMING PLAIE 

~APPLES AT SEATING PIANE 

WEF 1 

L~R 	 I~1 	 TT 	 ~~~f 	 I11 	 111l11 

I 	~ 	 ~.oa~+o.000 	 i~e.se+0 	 i 	s 	 e.no+o.000 	 ~~~.vs+o 

-o. ~09 	 -s.~e 	 -0.040 	 - ~.o ~ 

I~ 	 6.~60 	 164.03 	 T 	 6.00O+O.ZSO 	132.40+6.33 
–0.000 	 –0 

I 	C 	 6.6l7'}0.000 	169.84+0 
–0.0~0 	 J0.76 	 I 	U 	 0.300 t0.040 	 14J0 f 1.01 

O 	 0.393 –e.675 	107.54 –169.34 	 V 	 1.1 SO 	 ~9.21 

E 	 7/Bfl/JZ 	 9.32f079 	 yr 	 0.078+0.062 	 1.9e+1.37 
–0.000 	 –0 

I 	f 	 3.300 	 68.90 
I 	X 	 0.945'F0.060 	 eab-~1.34 

I O 	 O.S7S±0045 	 14•~±p,b~ 	
–0.000 	 –0 

+0.016 	 +0.40 
I 	N 	 0.670+0.073 	 ~~,~ ~+O.6B 	 I 	Y 	 0.90~ _0.000 	 ~'~~ –0 

–0.000 	 –0 
Z 	 0.06 	 I.S? 

I 	J 	 6.430 	 163.87 
I AA 	 0.120'}0.010 	 ~ ~~ ~F0.23 

j 	K 	 0.3~7+0.0~0 	 e.43+0.30 	 –0.000 	 –0 
–0.000 	 –0 

A~ 	 1.30 	 36.10 

AC 	 3.a0 	 91.44 
I 	M 	0.106'~0.100 	Z e9+2.31 

–0.000 	 –0 	 I AD 	 0.030t0.004 	 07ef0.03 

N 	 0.070 	 070 	 A~ 	 0.533+0.000 	 ~~Se}0 
–0.070 	 –1.77 

/ 	 0.180 	 4.37 
Af 	 O.SOf0.43 	 14.70tE.~3 

I 	~ 	 0.330 	 9.89 
~ 

FIG. 5—HEADLAMP 178 mm DIAMETER 
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I 
.720~~ 

~ 
~8.ze' A  ~ 

[ PLACES 

I - INTERCHANGEABILITY DIMENSION. 
OTHER DIMENSIONS ARE FOR 
DESIGN PURPOSES ONLY. 

.,,,,. r 	_..,~ 
I 

WIDTH pINEN510N 
APPl.lES AT TWS 
POINT ~ 

-~~~~ ~ ' 1AX. 
(2 S~J.. 

I 

	

I 	I 	/ 	\~~ 
~~~'-' n!w. 	 I 

	

[I70.25] 	~ 

I S~iZSQ MA`(. 

	

[I71.45] 	 f 

	

DIA. 	 ~ 

	

UPENiN~ 	 ~ 

— 	 — —~-- 	 — 

~ 

I 	I 
7, 040 

	

[Il6.dl] 	 \ 	 / 

MIN. DIA. 	 ` 

	

irvsioE 	(g) 	~\ 	I/ 

~.LJV ~ 	 SEATING PLANE —~ 	I 
[31.75], ~.2~4 	 .p.i2 

, ~ 	 ~ / [31.75] 	r4.73_p 	I 

~ 	E~ 	 10 PROVIDE AMPLE CLEARANCE FOR 	CODE: 
~ 	 CONPECTORS AND EUROPEAN TYPE 	 INCNES [MILLIMETERS~ 

SEATING PLANE ADJACENT 	UNITS, THERE SHALL BE A MINIMUM OF 
TO  THREE SLOTS TU BE 	 4.i3 iN. [05] FROM THE SEATiNG 	 iNC'~t_5 

7 ~ 	FREE FRUM BURRS 	 PLANE OF THE UNIT MOUNTING RING 	~ti1~LLIMETERSj 
APPROX. 	 TO THE INSIpE OF THE LAMP HOUSING. 

(ALl SLOTSI 

-SEE GENERA~ REGtUiREMENTS 
FOFt OPTIONAL ~OCATION 

FIG. f~(A) FRONT VIEW OF SLOT OR NOTCHES FOR 178 mm DIAMETER HEADLAMP MOUNTING RING OR 
LAMP BODY; (B) 178 mm HEADLAMP RETAINING RING 
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TFERE SWLL 8E NO k415E0 LETTERS 	 TOP Oi SOLOEH 
OR EMBOSSiNG ON OUTSiDE SURiACE Oi 	 OR TANG 

lENS BETWEEN 4 MINIMIM OIA. OF %16' 	
~~5~ D~0 , 

Mp  A MAXIMUM dA OF AC~ 	 ~. OF LOCATING LUGS 
AT SEATING PLANE 

"A~ 	 - 	APPLIES ~~N~ ABOVE 	 ~%10• 

NUMBER 1C1 TO APPEAR 	I 	RE TAINING ~LANGE ~ 	 ~ 	.AE.~ 

AGPRpx. AS SMOWN. 	 ~V~MAIt. 	 ~F~MAx. 	 I 

	

NUMER4L~~E~~NiGM . 	 •W. 	 ii0'00'! C~30~ 	 ' 
f1,4 DIA• 

"~" 	 12 MOLE5) 	 I 70~4 I~ 
~ 	,_, 	 ~ 	i3li• 

~ 	~ ~ i 1C1 i i `  i ~` 	 ~/ 	/ 	 "B~MAx. 	 } 
'- +1' 	i ~ 	 K 	 _ 	 DiA 4T 	 ... 	 'qF~~AT 

/ 	~~ I~~ 	 MO%.~ 	 SEATING PL~NE 	 H- 
' 	I ~ i 	i ~ ~ 	~ 	~ 	 (OUTS~DEI 	 SEI+TiNG PLANE 

/_ _ 	i ~ ~ L i  ~ 	1 ~ .~ 	 I 	 "%", „ 	 i3! I° 	 (35EATING 
I 	 ~~ I ~ ~ ~ 	 Oie 	 ~ 	 Z R OM 	 LUGS) ~ 

' 	' H 1~ ~~ L 1 	 ~~ 	~ 	 - ~ 	1 	i 7 	i 	~ ~~ I 	~ i i 	 MiN.OiA. 

	

~ 	I~ ~ 	~ 	 ~ 	_ / 	 ~ 	~ 	 .Y. 
\ _ 	 ~_ .Y 	

- - - -i 	
' 	~.T. 

~ 	 ~ 	 i 	 SPH.R 	 ROUNO 	 UPPER 

~ ~ 	 ~ 	 ~~~L 	 EF.AM 
i25'~id ` 	 ' " - 	izi'ti6 	 MAX.DI 	 "Z"R NOM j 	 ~~ 

I 	 ~ 	 I 	 i3Cf004Q30~ 	 ~ "G~AtSEATINGPLANE 
~~D~ OIA. 	 SE4TiNG PLANE 	 (3 LOC4TiNG 1UG51 

	

- 	 AIMING PLANE 	 ~•~~ 	 1 ~..~ 	 ' i 
~ MAX. 	 13~31'- ..P'7REF.) 	 ~ 	DIA.(REi.) f 	 ~ 

"R"MIN 	 } 	• 	n "K"MAx. 	 M ~ 	1 	j'MIN. 

	

J 	OIA.(REF.) 	WA fREF.) ~ATING PL~NE 

"O~DIA. 

	

IREfJ 	 ~ 
"C"dA. 

	

(REF.) 	- 	 - 	~ 
APP~IES TO EFFECTIVE OUTSIDE 
pIAMETER OF AIMING PADS AT 
AIMING PLANE. 

~P~~REF) 	
."N~IREF.) ~~P~iES TOEFFECTiVE iNSiOE 

	

"R~IREFI- 	 DIAMETER OF A;MING NA054T 

	

~ 	 4iMtNG PL4NE~~ 

~~Z~~ NOM. 
r 45~NOM. 	 pIAME TER OF ~NTERSECTiON OF 

~ 	 4~MING PLANE WITH AN~ PORTION 
~ 	 \ 	 OF LENS SUFf4CE. 

I - INTERCHANGEABILITY DIMENSION. 
OTHER DIMENSIONS ARE FOR 	 OPTiONAL DESIGN 
DESIGN PURPOSES ONLY. 

DIMENfIONS 

LNIw In ~nrn L~M~r In mm 

I 	A 5.700+0.000 ~~4~5~}0 T S.O6 t0.1~ 12B.SZt~,04 
-0.100 -2.34 

I 	u O.SOO f0.0IO 12JO f 1.01 
I 	s 3.120 t~0.04 

I 	~ 
s.ass±o.oao ~ ~ b~~ ~ ±oJe 

V 0.92 Y7.~6 

J W 0.078±0 000 1.98 {'0 37 
D 3.480-3.~40 171,11-133.63 

f 1/4t1/~7 6.93t0.79 I 	x 0.945+0.060 876-H1.34 
-0.000 -0 

j 	~ 2.60 ee.04 

I O O.~IYf0.010 7.94f0.45 I 	Y 0.704+0.016 
-0.000 

~a~+0.10 
-0 

I N o.a~o+o.oas ~~a~+o.ee 
-0.000 -0 Z 0.06 1.52 

I, 	J 5.060 12B.S4 j AA 0.140{'0.010 3.04+0.23 
-0.000 -0 

K 1.37 116.07 

t ~.SJ 113.OA A~ I.SO 98.10 

I M 0.100+0.030 ~ S4 -~  1,47 AC 3.60 91.44 
-0.000 -0 

I AD 0.0~0 f0.004 0.76 fO.OS 
N 0.0~0 0.7e 

~ O.IbS I.IV AE O.SJS'}0.000 -0.070 1~.58+0 -1.77 
I 	R 0.~Y0 l.12 

Af O.J1 	f0.12 7.87fJ.01 

I 	f 5.110±0.010 138.17±~.01 
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~
NUl~¢RS 2C1 TU APDEAp 

. A~D007( AS SHOWN. 
~4 ~ ~3[ NUMERAL 

~6.35' 0 79~ 
i 

	

` 	 '' ~ i ' i2Clt1 ` i ~ 	, 
r~.t~i~T~ 

~.__~~-• ii.l ~
i ~ r 	 • 

~ _ _ 	! ,_.~.! L I, - ~-~ ~ ., 

	

~ 	 ili 	~~~ 	~~i 
~ 	 ~,il 	I 

- 	~ 	i 	 , ~ : ~ -rr-~— -  -  

	

.~ 	~ 	I 	 1 	~ 

' t---- -- i ---- --- 

\ 	 ~ 
~ ` _ _ _ _ I _ _ _ _ ~1 / 

~ ~ ft! ~ ~ • 

AINING PIANE 

100 00'' 

70 _ I`kl 

I 
. 333 ~A00 - 	 / ~~ / 

I~ 	~ . 	~~ tl4~ 	5•UO.501(UUTSiDE 

~~ ;~ 	~~~..~. 	 - _ 

• 010 120 _ 

	

r 	0~ DIA. (3 F+olES) 
I I3p4 ~p2~ 	GaOUND - L 

I 

NOTE~ SAME AS TYGE 1C1 	 HEADLAMV 

146 mm DIAMETER,EXCEVT AS SHOwN. 

LOWER BEAM 
UPPER FILA4~E!:i 

~ 	 1 	 ~ 

~ 	/ I 

	

1 	U~'PFR bfAM 
~pµ(R fI~AMENT 

	

i 	̀ 

CODE: 

INCHES [MILLIMETERS] 

I fV~l~,
ra— _ 

[MILLIMETERS] 

FIG. 8—TYPE 2C1 HEADLAMP UNIT 146 mm DIAMETER 

	

— "C~DiA ---- 	 ~~C OiA 	 1 - INTERCHANGEABILITY DIMENSION. 
OTHER DIMENSIONS ARE FOR 

-----~~D~Dia-- 	 ~ ~~ A 	- 	 DESIGN PURPOSES ONLY. 

L 	I 	 I 

	

I _~70=. i 	 700: ~o 	 „~ MA% 

-- I 	 ~ 	 —~ 
~ 	n0° 0!CPiJ' 	 ' i00°GO'!Oip' 

~ 	 - ~ ; 	 ---- 

	

~~ -"~ \~\ 	
„~ 	

~ \ ~ 
/ 	 / 	~ 	 J DIA 	; ~ 	\ ~K~M~N DIA 

~

~ 

	

	~.\ 	 ~ 	 '~~ 	 O~ENING 	 ~NS~DE 

	

~ 	L 	 ~ 	 , ~7 

	

E \ /~ 	 E 	 / 1 	 -- - ' 	 ~' f 	 --  

- 	---  — 	•~MAMl1X 	— - 	- 	I 	 -- ~~MR.MAX J 	 - 
\ 	 (35LOT5) 	 ~ (JSLOTS) 	 ~ ' 

\ 	~ I 	 -W~DTM DIMENS~ON 	7 	' F " * 	 \\ ~ 	I 
F '~ / o / APPUES AT TMIS 	/ 	 ~•~ 

, 4 i ,  POiNT. 	 ~ i30°00' 3 0 iu' i30 0 O 0 0 	 ~_,—.----_l. 

i 

	

I 	 I~ 
,•~„ 	 ~ 	„~„ 

~ 	p 	 ~ ~ ,~ 	, 	 B 
~ 	 T 	 'i~ 	x SEE GENERAL REOU~REMENTS 

	

M--~ 	~y 	~--7'APPRO% 	
FOR OPTIONAL LOCATION 

	

~ 	' (ALL SLOT51 

	

~ SEnTiNG PLnNE ADJaCENT TO THGEE 	 I 
SL0T5 TO 8E FREE f ppM 91RR5 	 Tp pqpvlDE AMP~E CLEAFiANCE ~OQ CONNECTOpS 

FOR TYPE ZCI 	
pND EUROPEAN iYPE UNITS. T HERE SNALL BE Q 

	

FOR TYPE 1C1 	 A 	 MINIMUM OF 2.98 IN,(76 MM) FROM THE SEATING 
pLANE Of 7HE UNIT MOUNTING RING i0 THE 
INSIDE OF THE LAMP H~US~NG. 

DIMENStONS 

_' ._ ~~M~/ 
	- III 	 I TT ~~H~f '~ -"__ 	

TT 

ao.~e +o.o~o +o.ss c ~.zo 
i 	c s.~so_o.000 ~~e.~~_o 

I 	~ S.400-5.7ao ~a7.ia-iaa.0 

I 	o s.zso-S.i~o ia~as-iao.ss 
I 	K S7to ~~s.oa 

I 	E O.a1o±0.000 
~~'4~±025 

~ 0.100 7.3~ 

I 	~ o.a~a+o.00s e.ae+o.~~ o.oe i.ss —o.000 —o M 

FIG. 9—(A) FRONT VIEW OF SLOTS OR NOTCHES FOR 146 mm DIAMETER HEADLAMP MOUNTING RING OR LAMP 
BODY; (B) 146 mm HEADLAMP RETAINING RING 
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I 
2A1 TO APPEAR APPROXIMATELY AIMING PLANE 	 GROUND` 	 ~ 

AS SHOWN. 	 PLANE A ~~AG" "R" (OUTSIDE) 	i 
"AE" NUMERAL 1 	 . 	 "H" MAX. 	~`AH~:S 	 ~ 	 LOWER BEAM \ 	 AD" DIA. (3 PLACES) 	 ~ 

..e,.~ 	 4.00° 	'~.f ..P.. 

MIN. 	"AJ•: 

, ~ ,. 	̀ \ I I~ 	j~ I~~I 	~. I ~ l 	'•qF" 	~ ~~ u  ~~qK~ 	J" MAX. AT 	~ 	 ~ 	31° O6 ABSOLUTE 
„A„  - 	~ I~ I'' 1 	~~~ I j~ 	~ 	"G" 	 ~:~SEATONG P~ANE 	 t 	4 PLACES 

! ~ 	 I 

	

~t~ii~i~ f ~ ~I~IIIIII~iI 	PLANEAT 	 ••K,• ~ 	q 	1 	~ 	~~-UPPERBEAM 
i 	 ~ 

"F" R. MIN. 	SEATING PLANE ~ • V" (OUTSIDE) 	~ 	"Y" DIA. 
GEOMETRIC 	

' .,p,. 	..p.. 	 ~,.M..MIN.'AH'> 	,.T., 	..w..~ 

CENTER 	 .:C.. 	 (4CORNERS) 	„~„ 	1 „T„ 	 "AB"R.---  ~ 

OF LENS 	 ~ 	 LENS FACE 	,~,`~TYP. 3 PLACES NOM. ~~ '~~"Z" 
AT PLANE A 	 AT CENTER ~ AC'~~ 	"X"~` 	 ~ 

AIMING 	 ~ 
I,A '\  r\ PLANE ^,%~L•, 	AIMING PLANE GEOMETRIC CENTER 	

"AA" 

~.}- , ,J 	 ~i.~., 	 ~,.N.. MIN.~F LENS ~ 
~ 	 \/ 	 ..V.. 

~ ~~T1 	~~A~~~~ ~ ~~ ACI• R 	 ~N45° AC" R. 	 'AC" R. 	 , 	"AD" 	 /~ ~~~ ..N,. MIN.~~ 	 OIA. 'AJ" 	 / 
GEOMETRIC CENTER 	 , 	"AG" ~ 	 ~~ O 
AT LENS FACE 	 ~•qg~ 	 "2" REF. 

"AL" APPLIES ALSO AT THE TOP OF VERTICAL 	 A 	~NOM. 

	

CENTERLINE OF AIMING PAD. 	 OPTIONAL DESIGN 

l~fl~r in mm LNf~r in mm laff~r in mm 

I 	A 4.200 + 0.030 i0A.68 + 0.76 I 	P 0.313 + 0.01 S ~ 95 + 0.38 AA 0.535 + 0.000 ~ ~ 58 + 0 
-0.170 -4.32 -0.010 -0.25 -0.071 - 1.80 

I 	S + O.OJO e.seo 167.13 + 0.76 I 	R + 0.035 0.669 17.02 + 0.88 AB 0.060 ~ 0.020 1.5 "- 0.5 
- 0.170 - 4.32 - 0.000 - 0.00 

AC 0.060 ~ 0.020 I.5 = 0.5 
I 	C 6.440 ~- 0.0~0 163.58 ± 0.76 I 	S 0. t 22 ± 0.01 S 3.10 + 0.38 

AD 0.200 ~ 0.010 5.08 ~ 0.25 
D 4.700 ~ 0.020 68.58 ± 0.51 

I 	T 0.167 ± 0.010 

- 0.25 

A.24 µ- 0.25 AE 0.250 = 0.030 6.75 ~ 0.76 
I 	E 4.060 ~ 0.070 103.12 ~- 0.76 

I AF 1.660 r~ 0.010 42.16 ~ 0.25 
I 	f 0.510 13 7~ U 3.640 ± 0.010 -!- 9Z.47 	0.25 

I 
+ 0.020 0.335 O.S B S +  AG 0.160 ~' 0.010 4.06 ~ 0.25 

O 3.720 ~ 0.030 84.33 ~ 0.76 V - 0.000 -  ~ AM I S° mo ■ 
I 	M 3.330 85.09 

I W 0.301 ±, 0.000 ~'~~ ± 
AJ 3.33° mi~ 

I 	J 4.01 101.83 0.00 
AK 1.56° max 39.6 max 

1270.0 	± 
I 	X 0.030 -!' 0.002 OJb 3' 0.05 

K 50.000 ± 2.00 SO.B 
Y 0.120 ± 3.05 + 0'~S 

AL 16° maa 

I 	l 1.375 -~ 0.0~0 31.93 ~ 1,02 0.000 

I 	M 0.440 10.C8 Z 0.345 + 0.059 8 ~b +~.50 
- 0.000 - 0 

N 0.020 0.51 

I - INTERCHANGEABILITY DIMENSION. 
OTHER DIMENSIONS ARE FOR 
DESIGN PURPOSES ONLY. 

FIG. 10-TYPE 2A1 HEADLAMP 100 x 165 mm RECTANGULAR 
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I – INTERCHANGEABILITY DIMENSION. 
OTHER DIMENSIONS ARE FOR 
DESIGN PURPOSES ONLY. 

NOTE: SAME AS TYPE 2A1 
EXCEPT AS SHOWN 

-"R" (OUTSIDE) 
"AG" 

UPPER BEAM 	"AH" 
..P.. 

.' 	/U 

1A1 TO APPEAR APPROXIMATELY 	AIMING PLANE 
AS SHOWN 

~ S 

	

GROUND 	̀ 	 31° 06 ABSOLUTE 
_ 	 _ 	 ~_ _ I ~ 4 PLACES 

,~ 	, 	 , 	, 

~ 	 ` 

i 
SEATING PLANE~ . 

"AH" 
~ / ~. T 
~ T 

"AG" ~ 

~.n.. t~ mm 

A G o.lao ± o.oto 4.oa4 ± o.zs 

I R + 0.035 0.069_0~ + 0.9 17.0_~ 

AH 15'00' ~- 3'00' 

I T o.ie~ ± o.oioo 4.21 ~ o.ss 

AJ 1•20' ± 1•00' 

I ~ 0.313 ± ~'9S ± 0.010 0.25 

I S 0.122 + O.OIS 3 ~~ + 0.38 
— 0.010 — 0.25 

FIG. 11—TYPE IA1 HEADLAMP 100 x 165 mm RECTANGJLAR 
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lNf~r In mm L~M~r In mm 

A 6.518 3- 0.020 165.56 -~ 0.30 9.A60 ± 0.059 92.9A -±- 1.50 

B 4.1 s0 -~ 0.020 105.16 ± 0.50 ~ 6.010 ~ 0.039 133.42 ~- 1.30 

C 3.670 ± 93 '~  ~ 8 0.0037  I M 
1.080 X 0.46 103.64 X 161.10 

0.000 
I N 4.23 X 6.63 107.93 X 168.40 

D 7.408 ± 0.020 87.00 ~ 0.30 
P 0.419 10.62 

E 31.10° ± O.OB° 
R 30.0 ±~.00 1470.0 ± 

F 0.178 + 0.020 4.52 + 0.51 SO.B 
- 0.000 - 0.00 

S 0.075 1.91 
O 0.170+0.000 4318+0.00 

- 0.030 - 0.76 T 0.060 1.32 

M 0.934 8.48 

~ o. i so ~.os 
K o.oao i.ss 

I 

I 

I 

I 
i 

"R" SPHERICAL RADIUS AT "L" 
OPENING ~,H., 

..~.. MIN. AT SEATING SURFACE 	 ~„H„ 
MIN. AT SEATING SURFACE ..~„ 

..A ,. 	 ~_ ,.A,. 
~ 	 , 	 ~ 	 i 	~ 	 ~ "K" MAX. 

~~E, ~ 	 / ~.. E ,. 	~~~ 
~~8~~ 	 ~ra 	 .. ., 	

y,a 	uM.. M I N. ~~ I~ , 	
~ 

~~IACEI E 	 B 	 ••'~~t:` INSIDE 	' L" 	,, 	•, N „ MIN. 

"D"R. 	 "D"R.~ 	 PENING 	; ~NSIDE 

~~ 	 ..E.. 	 „T..R. MAX 

	

•I~II 
;u

loiCE~ F 	 1!"00 	 ~' ~•~~ ~ 
, 	 ~ 	 ~ 	 ,,,,o~,,.E 	 ~ 	INSIDE WHEN 

	

- 	 . ~..~.«, 	 I 	„P,. E~UALS ~ 	 ' 	 '; P" MAX „ „ 	., .. 	 ,. .. 	,. . 

	

. . F .  F~ 3 PLACES 	 ~ 	~~F~ F~ 3 PLACES 	g 	MAX. 

"S" R. MIN. ~ 
y~ 	'•G" 	 ~~C,•~ 	INSIDE WHEN "P" 

EDUALS MAX, 
SEATING SURFACE 	 SEATING SURFACE 

FOR TYPE t A l 	 FOR TYPE 2A 1 

~ 	 A 	 ~ 
I - INTERCHANGEABILITY DIMENSION. 

OTHER DIMENSIONS ARE FOR 
DESIGN PURPOSES ONLY. 

FIG. 12-(A) FRONT VIEW OF SLOTS OR NOTCHES FOR 100 x l65 mm RECTANGULAR HEADLAMP MOUNTING RING OR LAMP 
BODY; (B) RECTANGULAR HEADLAMP RETAINING RING 
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