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1.0 Introduction 

It has been suggested that many people when changing 

headlamps assume that because the original headlamp was 

properly aimed, the replacement will also be aimed properly 

if the headlamp aiming adjustments were not altered during 

replacement. For SAE headlamps, the photometric aim relative 

to the aiming plane is controlled during manufacture. For 

installation in a vehicle the aiming plane is then used as a 

reference by mechanical aiming devices. When changing head-

lamps the only physical reference points are the seating pads 

which form the seating plane, so the relationship between the 

seating plane and the aiming plane of the original and replace-

ment lamps determines the change in aim of the replacement 

lamp. 

This note describes and tabulates measurements done 

on twenty-five headlamps to determine the relationship between 

the seating and aiming planes. The results obtained from 

similar measurements in LTR-ST.695 (reference 5) are included 

in figures 6, 7 and 9. 

2.0 Definitions 

Type 1 Sealed Beam Unit 

A 5-i inch diameter unit having a single filament 

and used in a four-lamp system to provide the principal 

portion of the upper beam. 

Type 2 Sealed Beam Unit 

A 5-Li inch diameter unit having two filaments and 

used in a four-lamp system to provide the lower beam and the 

secondary portion of the upper beam. 

Mechanically Aimable Sealed Beam Unit 

A unit having three pads on the face of the lens 

forming a mechanical aiming plane used to adjust and inspect 

the aim of the unit when installed on the vehicle. 
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Aiming Plane 

A plane through the three aiming pads on the face 

of the lens. 

Seating Plane 

A plane through the three seating pads on the back 

of the unit. 

3.0 Equipment and Methods Used for Measurements and Calculations 

The headlamps were mounted on a machined ring (seating 

plane ring) with the seating plane parallel to the surface 

table. Another machined ring (aiming plane ring) was mounted 

on the headlamp aiming pads and held in position by the aiming 

plane ring guides, anti-rotation pin and tension bands (figures 

1 and 2). The aiming plane ring has a polar co-ordinate grid 

in its center for obtaining angular readings. A Starrett 0.0001 

inch dial indicator was used to take readings on the top of the 

aiming plane ring (figures 2 and 3). Starting at the zero 

degree position on the aiming plane ring, (top of the headlamp) 

the headlamp assembly was rotated against the 'V' guide and 

the maximum and minimum readings and the angular position of 

each were recorded (Table II). 

To calibrate the measuring system, the aiming plane 

ring was placed on the seating plane support and measurements 

were taken every ten degrees (Table III). The average of 

three measurements was used to determine the errors caused by 

the dimensional tolerances of the seating plane support, 

aiming plane ring, and the surface plate. Figure 5 is a 

graphical representation of the average readings. The measured 

readings were then corrected using these error values. 

The distribution of the resultant deviation between 

the aiming plane and seating plane at 60 feet is shown 

graphically in figures 6 and 7. The results from the headlarnps 

measured in LTR-ST.695 were included in these graphs. 
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Figure 8 is a polar vector plot of the headlamps 

aiming plane-seating plane angular deviation for headlamps 

NAE 181 to 205. Figure 9 is a similar plot including 

headlamps from LTR-ST.695. 

Figures 10 and 11 are the SAE dimensional specifica-

tions for the headlamps (taken from reference 1). 
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FIG. I GENERAL TEST ARRANGEMENT 
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TABLE I 

HEADLAMP IDENTIFICATION AND CALCULATED RESULTS 

Headlamp Identification 
Relationship Between "Aiming" 

and "Seating" Planes 

Headlamp 
No. Make Model SolBy

d 
Angular 

- • Resultant Deviation'At 

Difference 
(degrees) 

60 ft. 
(in.) 

25 ft. 
(in.) 

NAE 181 GE 4000 GE 0.461 5,798 2.416 

182 GE 4001 GE 0.283 3.560 1.484 

183 GE LF000 GE 0.487 6.117 2.549 

184 GE 4001 GE 0.154 1.932 0.805 

185 GE 4000 GE 0.106 1.337 0.557 

186 GE 4001 GE 0.133 1.671 0.696 

187 GE 4000 GE 0.111 1.395 0.581 

188 GE 4001 GE 0.302 3.792 1.580 

189 GE 4000 GE 0.643 8.079 3.366 

190 GE 4001 GE 0.123 1.293 0.539 

191 GE 4000 GE 0.452 5.681 2.367 

192 GE 4001 GE 0.112 1.40!1 0,.587 

193 GE 4000 GE 0.318 3.996 1.665 

194 GE 4001 GE 0.335 4.214 1.756 

195 GE 4000 GE 0.392 4.926 2.052 

196 GE 4001 GE 0.134 1.685 0.702 

197 GE 4000 GE 0.112 1.409 0.587 

19e GE 1+001 GE 0.199 2.499 1.01+1 

199 GE 4000 GE 0.458 5.754 2.398 

200 GE 4000 GE 0.469 5.899 2.458 

201 GE 1+000 GE 0.465 5.841 2.433 

202 GE 4000 GE 0.214 2.688 1.120 

203 GE 4002 GE 0.498 6.262 2.610 

204 GE 4002 GE 0.330 4.141 1.726 

205 GE 4002 GE 0.371 4.664 1.943 

Note: 

Model 4000 - dual beam (plus 25) - type 2 

" 4001 - single beam - type 1 

" 1+002 - dual beam - type 2 
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APPENDIX A 

TABLE I (FROM LTR-ST 695) 

HEADLAMP IDENTIFICATION AND CALCULATED RESULTS 

Headlamp Identification 
Relationship Between "Aiming" 

and "Seating" Planes 

Headlamp 
No. M ake M odel 

Sold 
By 

Angular Error At ,Resultant 
Difference 
(degrees) 

60 ft. 
(in.) 

25 ft. 
(in.) 

NAE 141 GE 4001 GE 0.371 4.66 1.94 

143 GE 4002 Atlas 0.331 4.16 1.73 

144 Philips 4002 Philips 0.091 1.15 0.48 

145.. GE 4001 Atlas 0.324 4.07 1.70 

146 GE 4000 GE 0.207 2.60 1.08 

147 GE 4001 Atlas 0.221 2.78 1.16 

148 GE 4002 Atlas 0.157 1.98 0.82 

149 GE 4001 Atlas 0.208 2.62 1.09 

150 GE 4002 Atlas 0.309 3.89 1.62 

152 
, 

GE 4000 Ford 0.330 4.14 1.73 

153 GE 4001 Ford 0.234 2.94 1.23 

154 GE 4000 Ford 0.356 4.48 1.86 

155 GE 4000 GE 0.385 4.84 2.02 

156 GE 4001 GE 0.185 2.33 0.97 

157 GE 4001 GE 0.249 3.12 1.30 

158 GE 4000 GE 0.331 4.16 1.73 

159 GE 4000 GE 0.197 2.47 1.03 

160 GE 4001 GE 0.155 1.95 0.81 

161 GE 4000 GE 0.321 4.04 1.68 

162 GE 4001 GE 0.093 1.16 0.49 

Note: 

Model 4000 - dual beam (plus 25)- type 2 

rt 4001 - single beam - type 1 

tt 4002 - dual beam - type 2 


