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1. SCOPE

The SAE International task force on headlamp mounting height has considered the ramifications of reducing the maximum
mounting height of headlamps on highway vehicles. The task force has concluded that it is in the best interest of the
driving public to make a substantial reduction in the recommended maximum height at which headlamps, particularly low-
beam headlamps, may be mounted. Heights as low as 36 to 40 in (90 to 100 cm) have been considered. New tractor
vehicles are in fact being designed with headlamps mounted in this range. Further recommendations were withheld in
anticipation of tests to demonstrate the effect of mounting height on the legibility of certain overhead signs.

1.1 Background

For the past several years there has been increasing concern on the part of automotive lighting committees within SAE
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1.2 History
The conflict between where passenger car drivers are located and where vehicle headlamps can be mounted can be
traced by reviewing historical trends in vehicle lighting.

Passenger vehicle sizes and heights are decreasing as many vehicles are being downsized and as a result, the elevation
of drivers' eyes and rearview mirrors has been reduced accordingly. Light trucks (pickups, vans, minivans and sport utility
vehicles) on the other hand, are not decreasing in either size or market share. With headlamps routinely mounted well
above those on passenger cars, light trucks are more popular than ever. The higher mounting heights on these vehicles
most likely represent a substantial part of the increase in complaints about headlamp glare.

When headlamp mounting height standards were first written, headlamps on passenger vehicles were routinely mounted
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3. REVELANT ISSUES IN LOWERING RECOMMENDED HEADLAMP MOUNTING HEIGHTS

It is certain that the greatest effect of such recommendations would be felt in the truck, tractor-trailer and pickup vehicle
manufacturing industries. Passenger vehicles, with few exceptions, already have their headlamps mounted in the range of
22 to 26 in (56 to 66 cm). The body contours and bumper location preclude higher mounting in most passenger vehicles;
vans are the notable exception. With this background one can understand why most of the following discussion centers on

truck types of vehic

les.
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A comparison of truck headlamp mounting heights and vertical separation of the driver's eyes from the headlamps is
depicted in Figure 1. This is a compilation of recent data provided by truck and tractor vehicle manufacturers. The
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Headlamp & Driver Eyepoint Elevation - Heavy Truck
Mgr. Survey : 1993
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FIGURE 1 - HEADLAMP AND DRIVER EYEPOINT ELEVATION - HEAVY TRUCK
MGR. SURVEY: 1993

a. The average (qr median) mounting height-of:a’headlamp is about 45 in (114 cm).

b. There are situptions where a relatively ‘great separation between the driver's eyes and the light source (e.g., the
observation angle) already exists{ There are several instances in which the location of the driver's eyepoint is above
the headlamp by 60 to 70 in (152 t0°'178 cm).

c. There are truclfs on the road-with headlamps mounted at 40 in (102 cm) or lower.

A study of vehicle lighting,(see 2.1.2) also shows that there are many European trucks with headlanmps mounted at 90 cm

(36 in) and below. [Interpolation of Cobb’s data would indicate that the vast majority of articulated vehicles measured had
headlamps mountdgd-below the 90 cm height.

Based on these data, and having no information that the vehicles noted above have caused drivers to experience
problems with large observation angles, the argument that a loss of sign legibility will have dramatic negative safety
effects does not appear to be substantiated. Drivers viewing oncoming traffic from elevated positions actually experience
a substantial reduction in glare and therefore their eyes remain more consistently dark-adapted.

5. DETECTION DISTANCE EFFECT
The detection or discernibility distance for headlighting systems has been studied in real roadway situations and with

mathematical algorithms over the years. In almost all cases these studies concentrated on passenger vehicles. In most of
these cases mounting height was not the issue.


https://saenorm.com/api/?name=0ba759c36d15c297963c5c6114f48620

SAE J2338 Stabilized FEB2011 Page 6 of 9

In the limited situations in which headlamp mounting location was studied, there was a detection distance loss noted as a
result of lowered mounting height of the vehicle headlamps. While numbers such as "10 ft loss per inch mounting height
reduction" are stated, this was for passenger vehicle headlamps which were already mounted relatively low; in the range
of 25 in (64 cm). The obstacles in some detection distance tests conducted by Roper or Meese, were 40 cm x 40 cm
(16 in®) targets. The "targets" were generally detected at 200 to 250 ft (61 to 76 m) depending on the headlamp system.
The center of the target (at 8 in / 20 cm above the roadway) is located 17 in (43 cm) below the center of the headlamp at a
distance of 225 ft (69 m). At this point in the beam, it is illuminated by light at about 0.36 degree below the top of the beam
cutoff. This is in the area where the beam gradient is very large. A reduction of 2 in (5 cm) in mounting height implies that
the location of the target center would now be located slightly over 0.04 degree higher in the beam pattern. Beam
gradients in this area are generally 25%, or even 35% per 1/10 degree, and a change of one-half of 1/10 degree would
imply that 12 to 16% less light illuminates the obstacle
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required for detect

on of the obstacle was used to predict the (relative) effect of reducing headlamp height from the

average noted previously (45 in/ 114 cm) to a reduced (36 in / 91 cm) height. The obstacle characteristics selected for the
calculations were: 3 ft* area (0.28 m?), 1.5 ft (46 cm) high, 0.10 reflectance (0.1 ft-lambert/Fc). The vehicle headlamp
spacing used was 60 in (1.52 m). An H6054 (Type 2B1) sealed-beam headlamp was chosen for the experiment because
of its widespread use in the industry and its known level of photometric performance.

In order to determine the illumination of the obstacle at various distances from the vehicle, the angular position of the
obstacle's center was calculated as a function of distance for each headlamp at the two mounting heights of interest. A
representative GE H6054 headlamp was evaluated at each of these angular displacements. A programmable LMT
G-1200 goniophotometer was used to make the photometric readings with the lamp aimed photometrically to its nominal
fractional balance aim. The light falling on the obstacle center is the simple summation of the separate contributions of the
right and left headlamps. Use of the inverse-square relationship then yields the obstacle illumination as a function of
distance from the headlamps to the obstacle.
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The detection requirements as a function of distance were calculated by the algorithms proposed by Kosmatka (see
2.1.4). This was done for each of two cases: one in which the driver is nonexpectant, i.e., not reasonably anticipating a
roadway obstacle, and one in which the driver is expectant and has reason to anticipate that there will be an obstacle in or
near the path of the vehicle.

5.3 Detection Distance Model Results
Comparison of the illumination provided by the headlamp system and the illumination required for detection or
discernibility of the obstacle yielded the approximate distance at which the detection criterion is satisfied. This is shown in

Table 1:

TABLE 1 - DETECTION DISTANCE

Mounting Height

at45in (114 cm)

at 36in (91 cm)
% change

Expectant Driver
264 ft (80 m)
251 ft (76 m)

5%

Nonexpectant Driver,
157 ft (47.5 m)
144 ft (43.6)

8%

5.4 Discussion of|Detection Distance Results
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that at some point, raising the mounting height will place the object on the downside of the gradient and there will actually
be less light falling on the obstacle.)

6. GLARE REDUCTION CONSIDERATIONS FOR TRUCK VEHICLES

While most arguments point out the negative effects of having the driver's eyes at elevated heights, few recognize the
countervailing advantages. High-density traffic situations are the most critical for drivers for two reasons. Firstly, there is a
loss of visual acuity due to glare and the resultant reduced dark-adaptation levels. Secondly, the traffic density may make
alternative means of prolonging the observation time more difficult. In this situation it is easy to argue that driver needs are
most critical.
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