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SUMMARY:: Theagency is curently examining the issues related to glare produced by lamps
mounted on the fronts of vehicles. Typicaly, these are lower and upper beam headlamps, fog lamps,
driving lamps, auxiliary lower beam headlamps and daytime running lamps. All except the later, are
used dmogt exclusvely at night. Glare associated with daytime running lampsis the subject of an
ongoing rulemaking intended to reduce their intengty (see 63 FR 42348, Docket NHTSA-98-4124
Notice 1.) This notice does not address daytime running lamps; it does address headlamps and other
front- of-vehide roadway illumination lamps that are used primarily at night.

We have received dmost two hundred complaints from consumers on this subject in the last
two years. The three most common complaints we have received recently were on the glare created by
the higher-mounted headlamps, glare from high intengity discharge heedlamps (HIDs), and glare from
extra headlamps. While we have received complaints about upper beams, too, this paper addresses
only those lamps mentioned above that drivers use in the presence of other drivers. Regardless, the
subject of glare, whether from lower beams, upper beams, daytime running lamps or any other smilar
lamp, isimportant to NHTSA.

Thefirg of the complaintsis about high mounted headlamps found on sport utility vehicles
(SUVs), pickup trucks, and vans, collectively known as LTVs. Mounted high enough to place the more
intense part of their low beam into passenger car insde and outside mirrors and to light up the interiors,
high mounted headlamps are viewed by many drivers as dangerous and intimidating, in addition to being
annoying and disabling. The second st is aout HID headlampsiinitidly found on higher priced
passenger cars, and recently on LTV's and moderately priced passenger cars. Their robust illumination
performance and whiter, dmost blue, color make them easlly identifiable as a new source of glare. The
third set is about extra headlamps, that are those auxiliary lamps fitted to motor vehiclesthat are
typically caled fog, driving and auxiliary headlamps. The misuse by drivers and poor performance of
these popular origina equipment and aftermarket lamps may be creating a glare problem. All three of
these form a common thread throughout the letters written to NHTSA about nighttime glare. Many of
these |etters may be found in Docket Number: NHTSA-1998-4820.

This document discusses these and other issues, some potentid solutions and asks some
questions that we hope will help us find some practicd and effective solutions for the American public.
DATES: Comments must be received on or before [Insert date 60 days from publication date].



ADDRESSES: Comments must refer to the docket and notice numbers cited at the beginning of this
notice and be submitted to: Docket Management, Room PL-401, 400 Seventh Street SW,

Washington, DC 20590. It isrequested, but not required, that two copies of the comments be
provided. The Docket Section is open on weekdays from 10 am. to 5 p.m. Comments may be
submitted dectronicaly by logging onto the Dockets Management System website at
http://dms.dot.gov. Click on“Help” to obtain ingtructions for filing the document eectronicaly.

FOR FURTHER INFORMATION CONTACT: For technica issues, please contact Mr. Chris
Hanigan, Office of Safety Performance Standards, NHTSA, 400 Seventh Street, SW, Washington, DC
20590. Mr. Hanigan's telephone number is (202) 366-4918 and his facamile number is (202) 366-

4329. For legd issues please contact Mr. Taylor Vinson, Office of Chief Counsd, at the same address.
Mr. Vinson's telephone number is (202) 366-2992.

SUPPLEMENTARY INFORMATION:
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1 Background
At the turn of the Twentieth century, with the automobile industry il in itsinfancy, some

vehicles began to be equipped with kerosene lamps for use as night time road illumination. Within ten
years, vehicle manufacturers began to use eectric headlamps on vehicles. In 1914, members of the
Society of Automotive Engineers (SAE) who were involved in the design and specification of motor
vehicle lighting began to express ther first concerns about the glare produced by these headlamps.
Since tha time, SAE members, who were primarily lighting and optica engineers, and human factors
scientists have sought various ways to reduce glare for other drivers and, at the same time, improve the
roadway illumination for drivers. Over the years, hundreds of variations of headlamps and unique
technol ogies have been implemented on motor vehicles. For example, there were many variants of glare
reducing devices, before lower and upper beams became the norm, that were achieved by amechanical
meta shidd that was rotated into place in front of the bulb within the heedlamp, typicaly by usng a
driver actuated cable. The effect was to reduce the emitted light, either direct or reflected, leaving only
light directed away from oncoming drivers. Another example from about 1929, was Genera Electric-s
Tung-Sal Blue-Wited headlamp bulb. It was advertised as providing whiter light for safer road
illumination and added comfort, with courtesy extended to others. The pae blue color of the glass,
reduced the red content of the light emitted. It was clamed to be the latest development at the time.

Many reams of paper in the form of formal research reports, technical papers and mesting
minutes of the World=s motor vehicle lighting experts have been generated over the last nine decades to
discuss and tune the ddicate balance between glare and vison at night from motor vehicle headlamps.
These resulted in fairly condgstent decisions among the headlamp researchers and designers around the
world. The resultant beam pattern specifications, with some subtle variations to accommodate specific
roadway and driving conditions in different countries, have been incorporated in the lighting regulations
of many countries for many decades.

The headlamps available in the firgt third of the Twentieth Century were not nearly asreiable
and asresstant to environmenta degradation as headlamps today. Consequently, the replacement of
headlamps parts was a perdstent safety maintenance and ingpection issue that concerned the states.
This occurred because of the proliferation of hard to find replacement lenses, replacement reflectors and
replacement bulbs. These were often not available a loca service gations. Thus, in the U.S,, the Sates
agreed circa 1937 to adopt and standardize sedl ed beam headlamps technology, establishing
interchangeability as specified in SAE standards as atop safety priority.  1n 1968, in response to
Congressond initiatives, Federal Motor Vehicle Safety Standard No. 108, ALamps, reflective devices,
and associated equipment,f (FMVSS No. 108) set, on anaiond badis, the minimum and maximum
luminous intensities for headlamps, heedlamp mounting heights, and standardization of headlamps. This
sandard essentialy adopted the existing performance levels in industry consensus standards by the
SAE. Tha performance, as evolved since the beginning of motor vehicle lighting, is ill intended today
to ensure that a ba ance between glare and necessary illumination is maintained.

The balance the agency has maintained between visbility for the vehicle operator while
minimizing glare for other operators has changed very little Snceitsfedera codification. 1n 1968,
however, light trucks represented only 10 percent of light vehicle sdes and the most advanced



technology used then for lighting was incandescent filament type seded beam lamps.

The dlowable range of totd illumination performanceisfarly wide. There are pointsin the
beam that require minimum levels of intengty, maximum levels and some that have both minimums and
maximums. Between those points, there are no requirements. The NHTSA assumption has been that
the nature of headlamp optics tend to make additional test points not necessary.

Also, the range of headlamp mounting height has been relatively consstent for decades. In
adopting the industry consensus standard, NHTSA st the initial mounting height as required to be
within the range of 24 to 54 inches measured to the center of the headlamp. Today, it isfrom 22 to 54
inches. The range exists to accommodate the wide variationsin vehicle size and ground clearance
needed for vehicles intended purpose, while addressing the need for safety. Heavy duty trucks and
LTVs which may use larger tires and heavier duty suspensions, usualy have headlamps mounted higher
than passenger cars. Thisis because the body is higher, so the lamps are higher, too. Typicdly, glare
complaints of years past were about heavy trucks. More recently, such complaints are rare to non
exigent. We believethat it islikely that the public has transferred its glare concerns to vehicles that
represent alarger portion to the total vehicle population. Many of the recent glare complaints are about
LTV headlamps.

The nature and response to glare isinteresting. Whether from headlamps or lampsin your
home, there is a digtinction between glare that is disturbing and glare which is disabling. Essentidly, as
the intengity of alight source increases, the impression of the light seen by observers can range from
barely noticeable to disturbing, and eventudly disabling. The particular response of an individud to any
glare source varies based on its luminance, the intengity of ambient lighting, the distance and angle
between the light source and the observer, the duration of observation, the age of the observer, and
many other factors. Controlling the intengity of the light source is one variable anong many dozens that
affect the glare for drivers. Contralling the location of the light source, relative to the observer=sline of
sght, whether direct view or indirect view (e.g. from mirrors) is another way. Asan example of
contralling the intensity, the use of day-night mirrors has been available for decades. Asan example of
changing the position, most formd driver=s training, teaches drivers to avert their eyes awvay from
oncoming vehides headlamps and look toward the road shoulder ontheir sde. The effect of thisisto
increase the angle between the observers line of sight and the glare source reducing glare and make it
less annoying and/or disabling.

In the past, the agency has taken a number of stepsto address headlamp glare. Inthe 1970's,
NHTSA began research in response to consumer suggestions that vehicles should have alower intensity
third beam for driving in wdl-lit areas. A contractor was asked to determine whether such athree-
beam head lighting system was feasible. This system would give the option of using an urban beam, a
suburban beam, or an open highway beam. The results of this research, however, were discouraging.

With three beams, choosing the correct beam quickly would be at least asimportant as
choosing between just the lower and upper, today. A wrong choice because of indecision or because
of apoorly thought-out switching scheme would cause risk of a crash from ether disabling glare or from
insufficient illumination. 1dedlly, gpproaching drivers should deselect the upper beam and choose one of
the lesser beams. Choosing the suburban beam might till achieve disabling glare, especidly if the
opposing driver had chosen the urban beam intended for lower speed, higher density traffic. One of the



problems was the difficultly of devisng a switching scheme that would assure that the driver would be
able to easily sdect the desired, and hopefully correctly chosen, beam. With athree beam system, the
selection of the particular beam desired, becomes not one of just selecting Athe other,@ but of sdecting
the better of the two remaining choices, and switching to it correctly and quickly. Then, and today, the
lower or upper beam is sdected by a smple dternating switching method. A switch or sak is pushed
or pulled once, and the other beam is selected. Thereislittle likelihood for error, either in choosing or
sdecting. Itisadecison that on occasion, must be done virtudly instantaneoudy, and maostly without
conscious thought.

Another step that the agency took was to address the issue of headlamp misaim. Studies of
headlamp am have shown that as vehicles age, the amount of misaim increases. Misaim will cause
glare; it will dso cause loss of seeing distance. Thus, in March of 1997, the agency implemented afina
rule based on a negotiated rulemaking intended to reduce the number of vehides with misamed
headlamps. The rule reflects the consensus of the negotiated rulemaking concerning the improvement of
headlamp aimability performance and visud/optical headlamp aiming. This committee was composed of
representatives of federal and state governments, world-wide motor vehicle industry, industry consensus
standards bodies and consumer interest groups.

The new rule established improved headlamp aiming features that will provide more reliable and
accurate aming, and help vehicle operators to more easily determine the need for correcting am. As
the number of vehicles on the road with these festures increases, the number of vehicles with misaimed
headlamps should decrease. This should help to moderate some of the am-related glare problems.

While this action results from NHTSA:s authority to regulate new motor vehicles sold to the
public, NHTSA does not regulate motor vehiclesin use. The states have that repongibility. Thus itis
the states that have the authority to regulate the safe condition and operation of motor vehiclesin use.
Headlamp am and condition ingpection is an areathat is addressed by many states. However, many
gtates do not have periodic motor vehicle ingpection, and even those that do, do not aways ingpect
headlamps.

Complaints about headlamp glare dso accompanied the introduction of halogen technology in
headlamps that began in 1979. The public wrote about the blinding white lights in letters to the press
and to NHTSA. Asintroduced, the halogen lamps, generdly, were not intended to be more intense
than non-ha ogen headlamps; their only distinguishing characteristic was that they were whiter in color
than other headlampsin use. This occurred because the vehicle manufacturers were interested in using
less energy, while achieving acceptable performance. The haogen lamps used about two-thirds of the
energy of that of annon-haogen headlamp. Gradudly, vehicle manufacturers chose to provide more
performance oriented hadogen headlamps. Many ha ogen headlamps were made with better than
average performance within the bounds of the federal safety standards on headlighting intengity. The
complaints about halogen headlamps ceased fairly quickly, however. This may have been because of
their widespread use and subsequent lack of distinguishing characterigics. By about 1985, the mgority
of new vehicles were haogen equipped.

Now, with the introduction of another new technology for headlamp light sources, HID and
look-dike halogen bulbs, combined with the increased popularity of LTVS, and the upswing in auxiliary
lamp use, citizens have begun to complain about headlamp glare again. The agency has received



hundreds of |etters regarding glare from the new Abluefl headlamps on luxury cars, and about the glare
from the ever increasing LTVs. Also, over the last three years, the number of glare complaints about
fog and other auxiliary front-mounted lamps has increased subgtantialy. This may be because of the
ggnificantly increased OEM inddlation of optiona fog lamps and the smilar increased aftermarket
inddlations by the public on vehidesin use. Thisisaccompanied by frequent misuse of these lamps:
using fog lamps during conditions other than permitted by most Sates laws. They are reported to be
most often used at night in clear wesather, and not under conditions of reduced vishility.

One criticd issue regarding glare iswhether it increases therisk of being in acrash. Given this
renewed response to glare, complaints do not mention crash involvement, yet concern about that issueis
expressed. Whileit is easy to say that there are few, if any, crashes that are documented to have been
directly caused by nighttime glare from other vehicles, it may not be totaly representative of the
relationship between glare and crashes.

The drivers dependence upon atificid lighting and the lesser fidld of view at night are factors
that contribute to this greater safety risk. In these circumstances, glare, whether at the levels that are
annoying or disabling, increases the stress for drivers. Increasing stress for driversin a more dangerous
nighttime environment has adverse safety consequences, even if those consequences can not be
precisdy quantified. Many remedies for glare work by reducing the driver=s vison of the driving
environment; for example, switching mirrors to the nighttime driving postion or averting one=s eyes to
the right shoulder insteed of the middle of the road. It is reasonable to assume that reducing vison will
lessen the amount of warning a driver has of particular risks, and that, in a least some cases, less
reaction time will result in more crashes. Accordingly, NHTSA believesincreased glare is something
the American people are experiencing, and that this glare raises important safety concerns that need to
be addressed thoughtfully and effectively.

2 Specific Issues
21  Glarefrom High Mounted Headlamps

Because LTVS, in generd, are taler than passenger cars, their headlamps are generdly mounted
higher than those of passenger cars. This often occursfor styling or functionality purposes, the latter
related to load carrying capacity and potentid off-road use. Whenever a headlamp is higher than an
observer=s eyes, or higher than the height of amirror, the more intense portions of the lower beam,
those portions amed straight to downward, can cause much greater glare than the portions of the beam
amed upward. Thisheight differentia creates a problem for operators of lower vehicles, when the
more intense aress of the taler vehicless headlamps, shine directly into the eyes of oncoming drivers or
into the mirrors of preceding vehicles. The oncoming drivers experience trandent glare because of the
rate of closure speed, the quickly widening angle from the observer to the glare source, and the transent
nature of hillsand curves. Preceding drivers, however, can experience long term reflected glare and
high interior brightness adaptation. They are more likely to have greater discomfort and disability, and
thus, higher risk of a crash.

Consequently, the agency is interested in examining the issue of headlamp mounting height on
LTVsthat have agross vehicle weight rating of 10,000 pounds or less, for their ability to produce glare,
and for what potential solutions can be implemented to reduce the glare and its consequences.

In model year 2000, LTVs achieved about 50 percent of new vehicle sales, adding about eight




million of them every year to the 170 million vehicle nationa fleet. With this steedy increase, the average
headlamp mounting height isincreasing. This resultsin more and more glare events being experienced
by drivers.

The most obvious way to address the issue of high-mounted headlamps isto reduce the
permissible mounting height. As noted previoudy, the current maximum mounting height for headlamps
is54 inches. Thislimit was adopted in 1968 from existing state laws and consensus standards.
However, thislimit is so high as to leave the maximum mounting height essentidly unregulated for most
light vehidles. While that choice may have been acceptable when nearly dl light vehicles were cars (0
the range of mounting heights was within areatively narrow margin), it may not be as appropriate as the
light vehicle fleet becomes more evenly divided between carsand LTVs.

An independent organization, the SAE, isdso looking a glare from higher-mounted headlamps.

The SAE:s Lighting Committee is the source for many automotive lighting Sandardsin the United
States (including many aready incorporated in the Federd lighting standard) whether they are used
voluntarily by manufacturers or referenced in state or Federd laws. The SAE Lighting Committeess
Headlamp Mounting Height Task Force examined the issue of truck headlamp mounting height and its
relationship to glare in 1996 and published areport on that effort (SAE J2328 OCT96). This report
concluded that headlamp mounting height for trucks should be lowered, but the task force could not
achieve a consensus for anew lower maximum mounting height. The task force discussed 900 mm and
1000 mm maximum mounting heights (as compared to the current 1370 mm maximum), but got no
definitive mgority for ether dternate maximum limit. A minority opinion was that factors other than
headlamp mounting height should aso be studied, including beam distribution, headlamp output,
rearview mirror reflectivity, and different glare limits. The 1996 report did forewarn that as headlamps
incorporating new technology are implemented to improve seeing, there is the distinct possibility of
increasing glare to others if headlamp mounting height is not lowered on trucks. The report concluded
that the transportation industry and standards associations should consider significantly reducing the
mounting height of headlamps on vehicles whose purpose was highway travel for transporting goods and
passengers.

The Headlamp Mounting Height Task Force then reconvened to further examine the issue of
mounting height of light truck heedlamps and glare. At the Fall 1999 SAE Lighting Committee meetings
in Cleveland, Ohio, the Chairman of the Headlamp Mounting Height Task Force commented on data
that showed a substantia increase in Sde mirror luminance, or glare, as the mounting height of the
fallowing vehidess headlamps increased. The data show that hitoricdly the driving public has been
exposed to between three and six [ux in the side mirror with sealed beam headlamps and early
replaceable-bulb types usng transverse bulb filaments. With the advent of axidly-oriented bulbsin
newer replaceable-bulb headlamps, the Sde mirrors are now illuminated to more than 50 lux when the
headlamps are 12 inches higher than the mirror, a not uncommon difference between car mirrors and
LTV headlamps. During this same meeting, other measures to limit glare from high-mounted headlamps
were dso discussed, such as using pecid automatic-dimming mirrors and dtering heedlamp beam
patterns. The data discussed are not available, however, that task force is preparing a document that is
intended to be published by the SAE sometime later this year.

Lowering the headlamp height islikely to be a very effective solution to the glare problem



associated with higher mounted headlamps. One reason that might be brought forward to NHTSA by
commenters for not pursuing this direct gpproach isthat it might necessitate a redesign of the front ends
of some LTVswhich potentially imposes substantial codisif that redesign occurs sooner than avehicle
manufecturer had planned. However, such costs would be minimized if lower headlamp heights were
one of the parameters that had to be accomplished during a scheduled redesign or refreshing of the front
end of the vehicle. Another concern likely to be expressed by commentersisthat the utility of the
vehicles could be reduced if the redesigns needed to accommodate lowered headlamps resulted in
ggnificantly lessened load capacity or off-road cgpabilities. Significantly reducing the off-road
cgpabilities of LTV's could make them less desirable to potentia purchasers. NHTSA notes, however,
that some Damler-Chryder LTV, specificdly the Ram pickup and the Durango sport utility vehicle,
have headlamps mounted lower than some other manufacturers LTVs and that this has been
accomplished without sgnificantly reducing the off-road capabilities of those vehicles, to the best of
NHTSA:=s knowledge. NHTSA aso notes the new Modd 2002 Chevrolet Avaanche, afive
door/short bed sport utility vehicle has headlamps mounted below the turn sgnd lamps. The height of
these lower beam lamps is about 890 mm (35 inches). This new vehicle does not gppear to be
hampered in capability or marketing value. NHTSA prefers a policy of making the vehicle type (LTVS)
that caused the problem (glare for other drivers) achieve the solution, aslong asit is done in a manner
that condders the problem and the cost of the fix.

There are other gpproaches to addressing the problem of glare from high-mounted light truck
headlamps, although none so appedaling as the above. One approach is to make a specia beam pattern
for headlamps to be mounted above a certain height. Thisis an dternative that the SAE task force
continues to congder. It iscertainly possble to develop abeam pattern that would reduce the glare
from current levels. 1t would appear to be a challenge, however, to develop a pattern that reduced
glare a higher mounting heights while still providing acceptable light for illuminating the roadway.
Another approach would be to adjust the am of light truck headlamps down, thereby decreasing the
distance in front of such aheadlamp where it could cause glare for other drivers. Again, however,
NHTSA would need to be assured that this aim adjustment would still result in acceptable roadway
illumination for the LTV driver. A sgnificant advantage of these approachesis that the cogs for the new
light with the dtered beam pattern or the atered aim would be borne by the purchasers of the vehicles
with the higher-mounted headlamps that were causing the glare issues for other vehicles.

Other approaches involve modifying cars so their drivers experience less glare from the higher-
mounted headlampson LTVs. Asa policy matter, these gpproaches are less gppealing snce they
oblige purchasers of vehiclesthat receive the LTVs glare to bear the entire burden of addressing that
glare problem. One approach in this category isto require enhanced mirrors on cars. Automatic
€l ectro-mechanicad dimming insde mirrors have been available for decades as standard equipment on
luxury modds and as an option in many vehicles. More recently, there have been dectronicaly dimming
mirrors, typicaly caled photochromic and liquid crystd automatic dimming mirrors. The advantage of
these mirrorsis thet they reduce the intengties of incoming light at leest as well as manud or dectro-
mechanica auto-dimming interior mirrors, but they aso reduce glare reflected from the outside mirrors
aswdl. The primary disadvantages are that these mirrors can add $100 or more to the cost of anew
vehicle and they can lessen only the glare from following vehicles.
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Another gpproach to addressing glare from following vehicles high-mounted headlampsisto
reduce the amount of light reflected off the interior surfaces of the car, particularly the instrument panel
and the ingde surface of thewindshield. These changes would have the concurrent advantage of
enhancing vishility during the day, when veiling glare may occur as light reflects from the indde of the
windshield onto the instrument pandl. Again, these costs would be borne by the glare burdened driver,
and help only with glare from following vehicles

A third indirect approach, would be to reduce light transmitted through side and rear windows
on cars. Carsare currently required to have at least 70 percent light transmittance through al windows.

Reducing the light transmission through the glazing would reduce glare, but vehicles that have reduced
light transmisson aso have outsde mirrors, usudly larger ones, that will reflect glare quite handily.
However, reducing vishility through sde and rear windows would aso reduce the ability of driversto
see through those windows when it isimportant to safety to see clearly and well. Tinted glazing can dso
reduce the effectiveness of mandated safety equipment like indgde rear view mirrors and center high-
mounted stop lamps. NHTSA would prefer to address glare without trading off safety performancein
other aress.

2.2 Glarefrom High Intensty Discharge Headlamps

In the case of HIDs, we have received numerous complaints sating that these newer lamps
produce excessve glare.  Even though they are required to comply with al federa lighting requirements
and we have no reason to believe that they do not comply, HIDs are still being singled out as being
troublesome glare producers for other drivers. The reason expressed by driversisthat the HID
headlamps are brighter. This may be due to the spectra content of the produced light, the generaly
wider and more robust beam pattern, and/or their conspicuous color relative to other headlamps, or
misam.

In an effort to create a headlamp which provides better illumination, longer life, and aunique
yling gopearance, vehicle lighting manufacturers developed HIDs. They have been typicaly offered on
higher end vehicles and can cost as much a $400 to $300 for the option. HIDs are unlike conventiond
halogen headlamps in that they operate more like street lamps. Instead of heating a tunggten filament, an
electricd arcis created between two dectrodes. This excites a gas ingde the headlamp (usualy xenon)
which in turn vaporizes metdlic salts. These vaporized metdlic sdts sustain the arc and emit the light
used for the headlamp=s beam. These lamps provide more light than that produced by halogen lamps
and only use two-thirds the power. Asareault, they are more efficient, and because there is no filament
to burn out, these bulbs are claimed to last for as much as 100,000 miles of driving time.

Although the agency has seen advertisng and received many complaints daming thet the light
produced by HIDsistwice or three times as bright as that which is produced by halogen lamps,
laboratory measurement, made by various parties, do not support these claims. HID light sources
(bulbs) typicaly have about two to three times the available light flux (volume) of halogen light sources,
but because of such an abundance of light, the HID optica design does not necessarily need to be as
efficient a collecting and didtributing light as a hdogen syssem. The HID beam peattern is certainly more
robugt, providing more even and wider illumination and the potentid for better vighility and comfort.
This performance results in more light on the road surface and more of the roadway being illuminated.
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However, this additional light is not supposed to be projected upward from the lamp toward other
drivers eyes. During inclement weather, when the road surface is wet, the additiond volume of light can
result in higher levels of light reflected off the road surface into other drivers eyes. However, those who
have complained about HID glare have not specificaly reported inclement westher asthe only time
when there is a problem with HID glare.

Another factor that may be involved is the phenomenon that may have occurred with the
introduction of halogen lampsin the early 1980's. Drivers are attracted to headlamps that are different
colors than would normally be seen. As such, the driversmay ook directly a oncoming headlamps
during driving to see the unfamiliar item. Thisis something thet they do not normdly do. Initia haogen
headlamp introduction dicited some glare complaints, even though the first hdogens used were actualy
very smilar in performance to the sandard non-hal ogens headlamps. The only marked difference was
the color of the hdogen headlamps. If thisis the case now, one would expect glare complaints about
HIDs to stop when drivers become familiar with the HID color. NHTSA isaware of no sudies or
evidence to suggest thet thistheory is correct.

Another factor that may lead to the perception that HIDs are sgnificantly brighter than halogen
lampsisthat human eyes may be more sengtive to bluish-white light of HIDs than to yelowish-white
light of halogens. When observing some HIDs, it may seem that they are not emitting white light, as
required by Standard No. 108. However, when observing the beam pattern projected on awhite
screen, HID headlamps that comply with our lighting stlandard will appear to be white with color
separations occurring only a the extreme edges of the pattern. Non-haogen, hadogen, and HID light
sources appear to be different colorsto observers. Non-hadogenlamps appear to be yellow when
compared to haogen lamps, and haogen lamps appear to be yellow when compared to HIDs.

In arecent study by the University of Michigan Transportation Research Ingtitute
(Flannagan, M. J.; 1999, ASubjective and Objective Aspects of Headlamp Glare: Effects of Sze and
Spectra Power Digtribution,” Report No. UMTRI-99-36, available in Docket Number: NHTSA-
2001-8885-3) the differences reported between halogen versus HID lamps caused a smal but
datigicdly sgnificant difference in discomfort glare noted by observers. However, it had no effect on
disability glare. It is not known yet whether it isthe difference in spectra power dengty of these
headlamps, but this difference in the human eyess glare response to these different lamp designsis shown
in that sudy.

HIDs are not just more white (having less ydlow content and more blue content in the emitted
gpectrum), but the light is generated in a different manner. HIDs achieve light by having vaporized
metdlic sdts participate in the dectricd current flow through an arc in the bulb cgpsule. Thisis
contrasted to a heated metd filament which gives ardatively even leve of light at dl colorsin the
spectrum, and thus achieves smoother white light. The HIDs blend of metdlic sdtsis designed such that
the different sdlts, emitting different colors of light with different energy levels, will complement each
other when fully heated and dectricity is passed through them, because each sdt contributes various
frequencies of light and at different levels of energy. Theresult iswhite light, but with afew relatively
high energy spikes of light at very narrow bandwidths. These spikes are obviousin a mapping of the
spectrd power dendty of the light emitted. (See Docket Number: NHTSA-2001-8885-4, USA
Today, June 7, 2001, “Bright Lights, Big Controversy” by James R. Healey, page 1, the Sde bar Aharsh
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blue light contributes to glare”). This comparison shows that the light spectrum of HIDs is not as
smooth as the light from a heated filament in ahaogen lamp. It is possble that our eyes are not
necessaxily reacting to the whiter light, but to the high energy spikes that rise above a background
energy achieving the white light. If thisisa cause for the UMTRI findings, it may be that aredesign of
the HID system is necessary. However, thisisjust atheory, with no supporting datas NHTSA is
initiating research to study dl potentid factors that may be causng HIDs to be an annoying lighting
source.

2.3  Glarefrom HID L ook-dike Bulbs and Other Colored Headlamp Bulbs

The advent of HIDs on more expensve vehicles has spawned attempts a achieving haogen
based look-a-likes. These are achieved by using coated, tinted, filtered or otherwise dtered glass
capaules for the haogen headlamp bulbs that can be used in place of the OEM bulbs. Alternatively,
aftermarket headlamp housings with smilar coating, tinting and filtering are being sold as replacements
for OEM headlamps. The god of many of these bulbsisto emit light that is different than an OEM
ha ogen headlamp bulb, while attempting to maintain a heedlamp:=s legdly complying performance. The
whiter light is offered as being closer in color to natura daylight, thus the claim is that drivers see better
with the same amount of emitted light. Thisis nat unique in motor vehide lighting higtory; in fact, it isthe
same clam and intent as accompanied the 1929 Tung- Sol Blue-WiteJ headlamp bub. The ydlow
variants of colored bulbs are intended to be more useful in wet weether where the color, till measured
to be white, is more yellow than OEM hadogen bulbs. Theintent isto offer acolor of light lesslikely to
be reflected back from precipitation and fog. At the other extreme of colored aftermarket bulbs, are
those that are very blue or multicolored. The multicolored bulbs are the result of many different colors
being emitted by the bulb in various directions, indead of white light being emitted in dl directions as
occursin norma haogen bulbs.

Generically categorized as Ablue bulbs, al of these aftermarket bulbs have become popular
among auto enthusiasts and some other drivers, either because the bulbs produce the look of a more
expendve vehicle a afraction of the cost, or dlams of improved vishility. Many of the bulbs are from
well known bulb manufacturers, others are from less familiar companies and importers. Depending on
the make and modd of bulb desired, some are sold by auto parts stores and mass merchandisers,
others are sold by speciaty auto accessory stores and through the Internet. While there are no reasons
to believe that dl such bulbs cause headlamps to perform badly, many such bulbs do just that, as
explained below.

The designing origind equipment headlamp bulbs is a precise science, fraught with many design
compromises in order to achieve the desired balance of energy usage, service life, emitted light and
robust optical images of the filament. In generd, headlamp bulb designs take years of thoughtful work in
consultation with the designers of headlamp optics. The OEM bulb design is standardized and codified
by industry consensusin SAE and Internationd Electrotechnica Committee (IEC) standards so that dl
bulb manufacturers can build and sell bulbs with the expectation that they will perform in asafe and
satisfactory manner in dl headlampsin service. This standardization isincorporated into Federd Motor
Vehicle Safety Standard No. 108, Lamps, reflective devices and associated equipment (FMV SS
108) by referencing information about each bulb. Thisinformation isin Docket Number: NHTSA-98-
3397.
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When changing the basic design of a headlamp bulb the way that placing a coating, filter or
tinting can, the results can range from just color changes to reducing the emitted volume of light from a
headlamp by dmost hdf. For example, certain kinds of filters and coatings, while having the effect of
reducing yelow light emission, are sometimes o very reflective. Thereault isthat, instead of most of
the light coming from the filament directly through the glass cgpsule and being used by the headlamp:=s
optica design to have afocused beam down the road, the light bounces once or twice off the inner wall
of the bulb. This causes strong images of the filament to be emitted from the capsule in directions and
intengties never possible in the sandardized OEM design. Because headlamps are designed to use
standardized bulbs, the lighting performance of the headlamp could be markedly different, both
impairing seeing down the road and causing others to have undue glare, when a modified, non-
standardized bulb is subgtituted. Such poorly designed bulbs may aso be areason for the public=s glare
complaints.

In contragt, if the bulb designer uses a more benign filter dement, the inner bulb reflectivity may
be subgtantialy reduced or virtudly diminated. For abulb that isintended to be whiter, less yelow light
may be emitted, giving the light awhiter, even bluish light, but Hill white light as defined in various
industrid and legd standards. To assure that this bulb emits the equivaent and correct volume of light
compared to an OEM version, the filament design must be subtly changed, but not so much so that
wattage increases above the acceptable limits required of a standard bulb. These careful changes may
continue to make the bulb interchangeable with an OEM design without noticeable consequence other
then whiter light.

Besides replacing the OEM bulbs with bulbs with the characteristics described above, it is
possible to purchase whole headlamps and replacement lenses for those that are replaceable, that are
tinted. Under our standards, these must comply, with our lighting standard but again, the blue, or other
color, tinting may have Smilar adverse disturbing and disabling glare effects .

Another disturbing trend in this look- a-like phenomenon is the subgtitution of OEM filament
headlamp bulbs with aftermarket HID conversion bulbs. The desireisto achieve thelook and achieve
the more robust performance of HIDs. While not designed to be interchangeable, some aftermarket
companies are substantially atering the HID bulb bases or providing adapters so that the HID bulbs can
be inserted in headlamps designed for filament bulbs. The consequence of making these subdtitutionsis
to adversdly affect sefety. Filament heedlamps are opticaly designed for the volume of light and filament
placement and other critica dimensions and performance that OEM filament bulbs have. The HID
conversions result in two to three times the volume of light and potentialy imprecise arc placement.
Such conversions often result in beam patterns that behave nothing like the origind filament beam
pattern, cannot be reliably amed, and have many times the permitted glare intendity. In informa
conversaions with persons who have tested such conversions, the light intensity on one at a point aimed
toward oncoming drivers was 22 times the dlowable intengty limit. Another lamp was more than 7
timestoo intense. With poor HID bulb and arc placement, the glare intensity could be significantly
worse. Thus, the use of these conversions could be yet another source of the glare problems about
which many drivers have complained.

Regarding bluer light achieved by these filament bulbs, recent research (Sullivan, JM. and
Flannagan, M.J.: AVisud Effects of Blue-Tinted Tungsten-Hal ogen Headlamp Bulbs’, Report No.
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UMTRI-2001-9, available in Docket: NHTSA-2001-8885- 2) shows consistency with prior research,
that discomfort glare ratings increase as the chromaticity moves toward the blue color range of the
visible light spectrum. The authors dso Sate that there is no evidence to show that target detection is
enhanced with such blue colored headlamps, ether in direct viewing or peripherd viewing of illuminated
targets. This, essentidly, showsthat there likely is an inherent disbenefit from the use of such blue bulbs
and headlamps that are intended to change the color of light emitted from headlamps. While one might
assume that this aso gpplies to the bluer HID powered OEM headlamps, the authors did not study this,
nor speculate about it.

24  Glarefrom Fog Lamps, Driving Lamps, and Auxiliary Low Beam Headlamps

Fog lamps, driving lamps, and auxiliary low beam headlamps are lamps used in addition to the
normaly required headlamps. These lamps have been identified in state laws for decades as being
alowed to be used under certain conditions of vishility. Generdly, as defined in SAE standards, fog
lamps have awide even beam, lessintense than alow beam, and intended to be mounted low to shine
out under blankets of fog hovering near the ground, and in other conditions of reduced vighility such as
rain, snow and dust. Properly aimed, fog lamps can be used to reduce the back scatter glare that often
results from water droplets, snowflakes and dust particles illuminated by heedlamps. The fog lamp with
its downward aimed beam can reduce that velling glare and permit seeing, albeit at much shorter
distance, the roadway and important targets. Speeds, of course, have to be reduced under those
conditions.

Driving lamps are lamps not intended for genera driving, but are intended to supplement the
upper beam headlamps. In essence, they are auxiliary upper beam headlamps. As such, they should
never be used under conditions that do not permit the use of upper beam headlamps. Their beam
intengity and aim are described in SAE standards and often referenced in state motor vehicle law.

The Auxiliary Low Beam Headlamp, is judt that, alamp smilar in beam pattern and
performance to alower beam headlamp. It isintended to supplement the lower beam headlamp, more
typicaly for turnpike driving, where the roadway has widdly separated opposing lanes.

More and more passenger cars and LTV's are being equipped with auxiliary lamps these days.
As an OEM option, the lamps, usudly fog lamps, offer different styling cues than the norma model
vehicleto help differentiate it in the market. Also, the public may be interested in Abetter( lighting,
because the number of both OEM and aftermarket ingdlationsisincreasing markedly. Because of fog
lamps limited performance, they by design will not markedly improve seeing under norma conditions.

These auxiliary lamps are now becoming a source of complaint for glare. Often described as
another set of headlamps, sometimes mounted lower, the public reports that these lamps seem to be
used al thetime at night. In fact, research has now documented that the publicisright. Svek et. d.
reported that fog lamps were in fact used much more often than was gppropriate for the conditions. In
fact, mogt of the auxiliary lampsin the census were on regardless of the wesather or visbility conditions,
and mogt vehicles that had them ingtalled had them in use (see Sivak, M.; Flannagan, M. J.; Traube, E.
C.; Hashimoto, H.; Kgjima, S. 1997, AFog lamps. Frequency of Ingtdlation and Nature of Use,” No.
UMTRI-96-31, available as Docket NHTSA-1998-8885-1).

This documented misuse of fog lampsin particular hel ps subgtantiate the complaints that
NHTSA has been receiving. NHTSA has had complaints about fog lamp use for awhile, but never so
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many as recently. As part of another rulemaking (63 FR 68233, December 12, 1998), NHTSA asked
whether it should regulate fog lamps in general, becauise it was petitioned to regulate the geometric
vighility of fog lamps as ingtaled on motor vehicles. The response by commenters to this question was
unanimous. yes, please regulate them. NHTSA-s authority to regulate their safety will have the
conseguence of having a common nationa standard for them. Some of the commenters suggested
waiting until the SAE and other internationa organizations achieved a harmonized, but updated verson
of afog lamp standard. Asaresult of that request, NHTSA has been waiting severd yearsfor thisto
occur. However, there appears to be significant disagreement within both the SAE=sLighting
Committee and the Groupe de Travail Brusselles, 19581, (GTB) asto what condtitutes the current state
of industry performance for fog lamps. For the foreseeable future, NHTSA has no expectation that a
harmonized fog lamp performance consensus standard will be forthcoming from SAE or GTB. Because
of the sgnificant increase in complaints, NHTSA plans to propose action independently of outdated
industry standards for fog, auxiliary and driving lamps to regulate these at the federd leve.

25  Voltageto Headlamp

The voltage supplied to headlampsis one of many factors that establish the performance
achieved. Safety Standard No. 108 specifies that headlamps be tested in alaboratory for the purposes
of compliance & atest voltage of 12.8 volts D.C. The designers of headlamps and their filament type
bulbs rely on this standardized voltage to assure that when anyone tests the headlamp at the
standardized voltage, the lamp will perform as prescribed in the law. The lamp designers, in setting out
to design the headlamp, use the stlandardized specifications set forth for the light source (bulb),
determined a 12.8 volts and use them as part of the calculationsfor the prescriptions of the lamp:=s
optical ements. The finished product is alamp design that will be reliable, be capable of mass
production, and meet the prescribed illumination performance set out in the Standard.

Unfortunately for drivers, the lamp performance experienced in the red world on their vehicles
is not dways the performance measured in the [aboratory. The reason for thisis that motor vehicles
need to Store vast amounts of dectrical energy in its battery, and must have aelectricd charging sysem
to supply the energy that is stored. That charging syslem must provide varying voltages to charge the
battery. Batteries expend some of that energy when used to start the vehiclessengine. To fully charge
the battery, a voltage higher than that of the battery is necessary to return energy to the battery for

1 The GTB is the organization of motor vehicle and lighting industry experts that advises the United
Nation=s rulemaking organization that is responsible for Economic Commission for Europe vehicle
regulations.
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storage and future availability. Depending on the state of charge of the battery, the ambient
temperature, the quickness of restoration designed into the charging system, and other factors, the
voltage of the vehidess dectrica syssem may be as high as 14 or 15 volts. On the other hand, it may be
below 12.8 valts, if the ambient temperature is very low.

The effect on filament headlamps, taking into congderation the eectrica resistance of the wiring
to them, the headlamp switch, fuses, distribution pands, relays, and other devices often found in the
headlamp circuit, reduce the voltage dightly when compared to the voltage at the battery. When the
standardization of test voltage was concelved, it was intended to accommodate this vehicle eectrica
system variability by testing a the typica operating voltage of the headlamp, such that thelamp ina
motor vehicle could be expected to operate most of the time with the same intensity as measured in the
laboratory, and as specified for it.

Over the years, the design of motor vehicle eectricd systems has evolved such that the amount
of electrica energy necessary to operate the myriad of eectricaly powered devices, has more than
quadrupled in many cases, from what was needed twenty or thirty or more years ago. With the advent
of eectricaly powered steering and brakes, and complex environmenta systems, the electrica energy
need will continue to increase. To supply dl this energy and to till charge the battery in a quick manner,
the average voltage on vehicles has increased over the years. The consegquence to many vehicles as
stated above, isthat for headlamps, the operating voltage is more likely to be somewhat above the
specified test voltage.

In NHT SA-s experience in measuring the voltage supplied to daytime running lamps, that
voltage can be a least 14 volts. Others who have measured the voltage of headlamps have
documented such high voltages, too. Even vehicle manufacturers have documented voltages higher than
12.8 volts. The effect on increased intendity as aresult of varying voltages to filament type headlamps
can be seen in the table below. It provides amultiplier for finding the new intengity when going from one
voltage to a higher or lower one.

Candela Specified at: Factor to Useto Get Canddla at:

120V 12.8V 13.2V 135V 140V
120V 10 1.25 1.37 1.50 1.68
128V 0.80 1.0 11 12 1.35
13.2V 0.73 0.90 10 1.07 1.23
135V 0.67 0.83 0.93 10 1.14
140V 0.60 0.74 0.81 0.88 1.0
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In the case of U.S. headlamps, 12.8 isthe specified test voltage in FMVSS No. 108.
However, moving to the right in the row, one can see that if the vehicle voltage at the headlamp was
only 12 volts, the heedlamp’ s intensity would be only 80 percent of the specified intengty. Conversdly,
if the voltage measured on the vehicle were 14 voalts, the headlamp would be operating at 135 percent
of its specified intendity. The consegquence for adriver in these two cases would be respectively, less
light on the road and less glare to others, and more light on the road and more glare to drivers. Both
Stuations are possible, depending on many factors as stated earlier. The possibility of newer vehicles
having headlamps operating at higher than specified intenstiesis very red. For your vehicle, you would
probably be more comfortable with the higher voltage and higher intengty. Drivers who oppose you
probably would not appreciate that more robust performance.

3 Discussons
3.1  Discusson of Headlamp Performancein Generdl

Aswas discussed above, the specification of alower beam headlamp pattern dowly evolved
over the last one hundred years. Inthe U.S,, most of that work was done by dedicated motor vehicle
lighting engineers and other automotive engineers and human factors scientists through the auspices of
SAE. Today, that beam pattern as codified in FMV SS No. 108 is certainly more robust than it wasin
1914, 1937, 1968, or 1985. The latest performance change in 1997 made the beam wider to lessen
its sengtivity to horizontd misaim and to add a horizontally oriented cutoff delineating asharp gradient
between the higher intensity roadway light below and lesser intengity glare/sign light bove. This cutoff
was the cue for determining correct am of the beam. Still, the fundamental aspects of specifying the
beans performance remained the same as it has for over the last hundred years: individua test pointsin
various places on an angular coordinate system with the axis originating at the headlamp lens center.
The test point performance specified is gpplied to each headlamp, and the consequence isthat each
individua headlamp has the same generd beam pattern. Y &t, because lamps are made by many
different companies, with differing customer needs, headlamps for different models of vehicles can have
visudly different beam patterns and performance, and still must comply with the specifications set forth
in FMVSS No. 108. Regardless of headlamp mounting height or separation distance, the federd
specification for the beam pattern isthe same (and a the Sate levd, the am isdmost dways the same)

Thus, the result is what we now have in our vehicles- varying performance between vehicle makes and
models, and even between makes of headlamps. The inherent philosophy that guided this evolution was
absolute interchangesbility and ease and quickness of replacement (to limit the time and miles driven
before replacement of the failed lamp occurs). That was the basis for the 1937 decision to mandate
seded beam headlamps. All were the same so there would be only one modd to find at the loca
sarvice gation. Consdering how often headlamp bulbs, lenses and reflectors falled prior to 1937, this
was a paramount safety concern. Until 1983, this was still the basic approach, dthough afew
dternative szes and shapes were introduced. Then the standardized replaceable bulb headlamp was
introduced, alowing virtudly any size or shepe of headlamp, but using the universal, sandardized,
replaceable light source. 1t was this standardized, colorless bulb that was to be readily available at
many stores, many of which were no longer service gations. The additiona performance required of
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these headlamps was intended to assure that they had long term environmental resistance performance
amilar to what sealed beams had.

This move toward headlamp housings made specificaly for an individual make, model and year
of vehicle, together with subgtantialy longer bulb life, led NHTSA to congder the potentid for having a
vehide-based roadway illumination performance requirement. As envisoned, the vehicle as assembled,
regardless of the type of headlamps, the type of vehicle, the mounting height or separation distance,
would be required to illuminate the roadway in a certain manner, taking into account al the various
important and often conflicting aspects of illumination versus glare. Such an gpproach would ensure that
avehidesslighting performance would be evauated just as it would be on the road when used by the
public, and remove NHTSA from the business of specifying detalls of bulb and lamp design. With this
gpproach, the challenge for vehicle manufacturers was that the performance had to be designed into the
vehicle, rather than being added on at the end. Consderation of the vehicless performanceis required
by most of NHTSA’s sefety standards, but not for compliance with many aspects of FMVSS 108. To
specify the roadway illumination and glare performance of the whole vehicle would add desgn
complexity and make compliance test procedures more expensive, and time-consuming. Both vehicle
and lamp manufacturers have commented that a move toward a more systems-based approach toward
vehicle lighting is not desirable because of these issues.

Given the dilemmaraised above, NHTSA has not pursued this gpproach sSnce investigating in
the late 1980s. We would like your comment on the following questions:

Quedtion 1: Given the vast amount of new technology in headlamp hardware and design, and in
the design of light sources, is the long-standing method of specifying a single headlamp:s performance by
test pointsirrespective of its particular vehicle gpplication, till an effective way to consder the problem
of glare? Please explain.

Quedtion 2: Isthere any feasible dternative, such as having many more test points in and near
the glare areas in the beam? Would applying intensity zones for glare be appropriate instead of points?
Would awhole vehicle roadway illumination specification solve the problem, limiting glare regardless of
lamp mounting height? Please discuss these and fully explain your reasoning for your choice or
suggestions.

One consderation in deciding whether to proceed with regulationsin this arealis assessng how
effectivey an industry is addressing a problem. With respect to lighting generdly, the vehicle and
headlamp manufacturers customers are mogt likely to complain if the lamps are not robust enough to
dlow good nighttime driving vighility. The glare from the lamps would not disturb the cusomer of this
vehicle or headlamp unless the lamps were so glaring thet every passing vehicle flashed itslights. In
these circumstances, the charge to designers could be to get as much light as possible from the
headlamps and congider glare only to the extent necessary to comply with lega requirements.
Alternaively, desgners could be charged with producing lights that ddliver good lighting performance
but also consder how this headlamp design will affect others on the road.

Quedtion 3: To what extent do lamp or vehicle manufacturers consder potentid glare from
headlamps beyond the glare limits set in the Federa lighting sandard? What assessment is made of
potentid glare from lamps a points in the beam pattern that are unregulated? Are there any lamp or
vehicle manufacturer corporate design guideines that lamp or vehicle manufacturers use at unregulated



19

points in the beam pattern? If s, please indicate what those guidelines are and explain why the
manufacturer believes they are gppropriate. Please provide examples of specific headlamp designs and
identify changes that were made to the beam pattern specificaly to reduce glare for other drivers, even
though the beam pattern met the existing Federd standard.

Quedtion 4: To what extent do vehicle manufacturers consider potential glare from headlamps
asingdled on ther vehicles, even though thisis not currently required by the Federd lighting standard?
Please provide details on the assessment procedures that are used. Do vehicle manufacturers routinely
evauate prototype vehicles driven a night as occupants of other vehicles to evduate the potentia glare
from headlamps? Are there other assessment methods used to assess the glare from the headlamps
actudly ingtaled on the vehicle before vehicle manufacturers commit to a particular headlamp design?
Please provide examples of specific 1999 through 2001 new vehicles and identify changes that were
made to the headlamp beam pattern as ingtaled on the vehicle, even though such changes were not
required by the existing Federd standard.

Quedtion 5: To what extent do lamp and vehicle manufacturers consider the reports and work
by the Society of Automotive Engineers and other nongovernmenta bodies on the subject of glarein
designing the performance of lamps on ther vehicles? If so, please provide alist of the reports, papers
and datathat you use. Please provide specific examples of interna glare limits that have been adopted
as aresult these references.

Another approach to reduce glare that was mentioned earlier is correct am. While NHTSA
has made changes to improve the ability to correctly am headlamps and to determine when aming may
be needed, such changes are not dl that different from what has been used in Europe for decades.
However, even with these features, European vehicles are aso required to have headlamp aiming knobs
or leversinsde the passenger compartment o that drivers may move the headlamp aim downward to
compensate for vehicle loading conditions. More recently, as a condition for allowing HID headlamps
in Europe, these lamps must be ingdled only when automatic leveling (@ming) and automatic low beam
washing and/or wiping isingaled. European regulatory bodies have determined that automatic leveing
and washing would help reduce the potentia for glare from these headlamps that are specificaly alowed
to have higher beam performance than current halogen heedlamps. The rationae behind the autometic
washing isthat, in generd, alamp with higher luminance is more adversdly affected by dirt on the lens,
resulting in more light directed toward the glare zone. In the U.S,, because HID headlamps have been
designed to comply with the existing required intengity performance, and not some new, higher
performance as in Europe, there appeared to be no need for manufacturers to seek changesto
introduce HID headlampsinto the market nor for NHTSA to prevent them from being introduced.

Question 6: Should the U.S. adopt the HID glare control measures of automatic leveling and
washing that have been adopted by Europe? Please identify the data and analyses that support your
views. What costs would be incurred to do s0?

Question 7: Should the U.S. adopt the driver operated manua headlamp leveling for halogen
and/or HIDs that has been the norm in Europe? Isthere evidence that leveling devices are used by
many drivers? What would the costs be from adopting these?

Another aspect of glare is whether NHTSA should reduce glare at the expense of seeing down
theroad. Comments and letters over the years have been mixed. Some people want Abetter(
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headlamps, meaning ones that will serve them better for seeing a night. Others state that the glare from
headlamps is so bad that we should al be required to use the same headlamps that we had in the
1960's. Asdated earlier, NHTSA and other governments, as well as lighting researchers have
searched for the correct balance between roadway illumination and glare. The perfect bdanceis of
course different for each roadway because of the variability in geometry, ambient light and other factors,
for each person because of age, visua acuity and other factors, and for each vehicle because of lamp
mounting height, heedlamp aim and other factors.

Some lighting researchers have suggested that net visibility would be maximized if dl drivers
would use only upper beams. While this may sound incredible, it is based on findings that the increase
in roadway illumination would provide greater benefit than the high glare from upper beams would take
away. Whilethisisan interesting observation, the driving experience at night would not be optimized,
basad on the volume of complaints of glare with current headlamps.  This raises the issue of whether
NHT SA:s baance between glare and roadway illumination should move toward less glare even if that
means less vighility of the roadway environment.

The average age of our driver population increases every year. Older persons: eyes are more
sengtive to glare, yet Smultaneoudy, such drivers need more light to see down the road.

Quedtion 8: Because reducing glare might improve older persons: mobility, and improving
roadway illumination may do so too, gven the age trend, should the reduction of glare be a priority,
even a the expense of some vighility?

Question 9: To what extent do medica problems with eyes that are associated with aging, such
as cataracts, and the current medical procedures such as Lasik, reduce or improve resstance to glare
effects?

A possible modd for glare reduction would be to move toward the European beam pattern for
headlamps. That headlamp beam pattern dlows less glare than the current U.S. beam pattern, but it
a0 offersless seeing distance and less vighility for road signs. NHTSA is not presently contemplating
an adoption of the European standard because the roadway environment is quite different - Europe
relies heavily on lighted signs, while the United States largely depends on vehicle heedlamps to illuminate
ggns. Nevertheless, the U.S. beam pattern could move closer to the European beam pattern in
response to concerns about glare.

Quedtion 10: Isit reasonable for the United States to sacrifice some visibility at night to address
the glare problems identified by the driving public? Would amove closer to the European headlamp
beam pattern effectively address glare concerns? Please provide any data that are available on the glare
with European headlamps. What would be the effects on vigihility a night from switching to amore
European beam pattern with its downward am? Please provide available studies on the comparative
vishility of roadway and sign targets with the current European and U.S. headlamp beam patterns, and
on the safety tradeoffs between vishility and glare, and what the safety and cost consequences of those
tradeoffs are.

Quedtion 11: What would be the cost impects, if any, for lamp manufacturersif the U.S.
headlamp beam pattern were changed for new lamps? Please provide a detailed breakdown of how
that cost impact was estimated.

Quedtion 12: Isit conceptually feasible to produce a viable beam pattern by retaining test points
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needed to ensure adequate Sgn vishility in the U.S. while moving to European values and test points to
reduce glare for other drivers? If feasible, might this beam pattern be adopted as a globa standard?

Quedtion 13: Because NHTSA:-s funds for safety initiatives are finite and the agency must useits
judgment in deciding which initiatives are the most gppropriate, isit gppropriate for NHTSA to initiate
an effort to develop an updated baance between glare and roadway illumination from headlamps at this
time? On the other hand, if NHTSA does not undertake such an effort now and the public=s complaints
about glare continue to increase, what are the likely consequences?

Quedtion 14: If NHTSA begins such an effort, should the desired end be a new beam pattern
with the rest of the headlamp portions of the lighting standard retained largely intact, or should the
agency am for avehicle-based performance standard that evaluates the performance of headlamps as
ingaled on the vehicle? With this latter gpproach, vehicle manufacturers would have much greeter
freedom in choosing headlamp location and attributes. The agency:=s god could be to Smply turn on the
vehidess headlamps and shine them on a screen, and assess the performance of the headlamps asthey
will perform when used and seen by the American public. What woud be the impact on vehicle and
heedlighting manufacturers from such an gpproach?

3.2  Headlamp Mounting Height Issues

As noted above, the most direct way of addressing glare from light truck headlampsisto
mandate lower mounting heights. As headlamps move higher, the most intense part of the beam moves
closer to the height of mirrors and drivers eyesin lower vehicles, typicaly cars.

Quedtion 15: Isthere areasonable policy rationae for addressing the glare to drivers of lower
vehides from higher-mounted headlamps by requiring changes to the lower vehicles? Please articulate
that rationale as clearly and succinctly as possble.

Assuming that the preferred gpproach is to address the problem on the vehicles with the higher-
mounted headlamps, one might consider lowering the acceptable mounting height for headlamps.

Quedtion 16: Has the current 54-inch maximum mounting height for heedlamps ever forced a
vehicle manufacturer to modify the design of alight vehide because the headlamps would have been too
high? Please provide some details on the design and indicate the height at which the headlamps would
have been mounted.

Quedtion 17: How often do Arefreshes) and Aredesignsil occur for LTVS? Please be specific as
to the modd s and approximate sales volumes of the vehicles. For example, some LTVs such as SUVs
appear to be on gpproximately the same styling/redesign cycle as passenger cars, while full-szed vans
apparently are not. Please provide estimates of the costs that would be associated with lowering
headlamp mounting heightsiif it were done during the normally- planned refresh or redesign over and
above the cost of the refresh and redesign, and explain how those estimates were derived. Istherea
lead time that would minimize the costs of lowering headlamp mounting heightson LTV S?

Quedtion 18: Assuming that NHTSA were to mandate lower headlampson LTV, and that a
time frame were specified that minimized the codts, are there other design considerations NHTSA
should be aware of in reviewing the SAE report suggesting alimit of 900 or 1000 mm. For instance,
would the headlamps necessarily then be so low that they would interfere with the ground clearance or
the bumper performance of LTVS? Please provide as much information as possible to support or
explain the answer.
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There are two possible negative ramificationsif the maximum alowable headlamp mounting
height were lowered sgnificantly, athough the Sze of these negative ramificationsisuncdear. Firg, the
ability to see retroreflective traffic sgns could be modestly degraded. These signs depend on vehicle
headlighting for their conspicuity and legibility. Second, detection distance will be modestly decreased.
This could reduce the ability of vehicle operatorsto detect an obstacle in time to avoid hitting it.

In past research when the detection of objects was studied in comparison with the mounting
height of the headlamps, there was a detection |oss noticed as the mounting height was decreased. For
passenger cars, the generd findings have been that, for every one inch the headlamp is lowered, the
detection distance is decreased by approximately ten feet. Lowering light truck headlamps five inches
could result in aloss of fifty feet of roadway visibility. 1t should be noted that roadway visbility would
gtill be greater than passenger car roadway visihility because the lamps may ill be higher than
passenger carslamps. Also, light trucks do not necessarily have different stopping distances than
passenger cars. Consequently, there may be no safety reason that would need to be considered in such
adecison.

Question 19: Please comment on these and any other trade-offs of lowering the maximum
mounting height. s there a maximum permissible mounting height that would not significantly reduce the
seeing afforded to vehicles with higher mounted headlamps, while significantly reducing the glare to
drivers of lower vehicles? Because LTVsareincreasngly being used as passenger vehicles, why should
their seeing distance and stopping distance be different enough to make this a concern?

3.3  Discusson of HID Issues

HIDs are beginning to become the norm for many vehicles. Oversess, they condtitute amuch
higher percentage of production than in the U.S. HIDs agppear to have an advantage of providing a
beam pattern that is broader, more uniform, and modestly more intense especidly to the Sdes. Some
hal ogen-based lamps behave thisway, dso, but it is generdly more difficult to make such robust
headlamps with the limited volume of light flux available from haogen bulbs. On the other hand, the
HID bulbs with up to two to three times more available flux (2800 to 3200 lumen versus 1200 to 2300
lumen for halogen,) would seem to have an abundant volume of light available. Based on various
technicd papers about HID headlighting, the technology offers Sgnificant styling freedom, and isable to
sacrifice efficiency and Htill achieve arobust beam because there is so much light flux available. As
mentioned above, European rulemakers, concerned about such high available flux, impose upon HID
headlamps the requirement that they must have autometic aiming and cleaning.

Also, NHTSA notes that HID light sources are being used for auxiliary lamps such asfog, low
beam and driving lamps that are just now appearing in the aftermarket, as well asfor upper beamsin
OEM applications.

Quedtion 20: Do HID bulbs have too much light flux available for the roadway illumination
task? If so, please discuss why and what could be done to resolve this.

Quedtion 21: How do HID headlamp lower beam patterns vary from halogen lower beam
patterns? Do these differences necessarily result in higher levels of glare for other drivers?

Quedtion 22: The agency isinterested in receiving comments regarding human factors issues
surrounding the use of whiter (and/or bluer) light in headlamp systems, whether from HID or haogen
bulbs, that has uneven spectra density emission performance as do HIDs. Have there been any studies
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done regarding HID light sources, whether with automotive, indudtria, home or any other venue that
addresses this uneven energy emission and its visual perception by people?

Quedtion 23: Onetheory isthat drivers are attracted to HID headlamps because of the
newness or different gppearance. This theory suggests that drivers then end up staring into the HID
headlamps. Isthistype of behavior documented relative to automotive or any other type of lighting
event? |Isthere some period that is necessary for the public to adapt to a new lighting technology,
whether on vehicles or otherwise (for example during the introduction of HID dreet lighting)? Are there
any safety or other consequences from that adaption period?

Quedtion 24. Arethere any studies or data that support or disprove the claim that illumination
that is closer to daylight in color provides vison improvements that could enhance driving sefety in the
myriad of driving conditions a night? Please discussthese.

Quedtion 25: Are there any studies or data that support or disprove the clam that illumination
that is more ydlow (or any other color) provides vison improvements that could enhance driving safety
during inclement wesather in day or night? Please discuss these.

Quedtion 26: Are the conventiona photometry and color measurement methods specified in
current industry consensus standards and national and internationa regulations appropriate for HID
powered headlamps? Doesit accurately predict glare or doesit underestimate it? What dternative
testing methods should be used?

Questions 27: Has there been any research on achieving a more uniform spectra power
digribution from HIDs that would be smilar to that of a heated meta filament? If so, please provide
references and discuss. What would be the safety and economic consequences of arulemaking change
that mandates a more uniform spectral power distribution?

Quedtion 28: The UMTRI-99-36 study found that to be considered smilar in glare perception
by test subjects, the halogen lamp had to be about 1.5 times or 50 percent brighter than the
comparable HID lamp. What would be the safety and economic consequences if HID headlamps were
required to meet photometric intengty performance but limited to about two-thirds of that now
permitted? Please explain how your answer is determined.

Quedtion 29: It iswdl understood that raising the mounting height of headlamps raises the most
intense part of the headlamp beam up to whereit is closer to causing glare problems for other, lower
drivers. Itisdso wdl understood that HIDs afford sgnificantly more light flux and this gregter volume
of light raises the potentia for increasing glare for others. Based on these generdlly understood glare
parameters, one would expect that manufacturers would be very cautious about ingdling HIDsIn
higher-mounted positions, because the likelihood of glare would seem to be very high. Nonetheless,
HIDs are now offered on severd LTVs such asthe BMW X-5, Mercedes Benz ML seriesandin
previous mode years, the Oldsmobile Bravada. To alow usto better understand the current practices
of manufacturers of trucks having HID headlamps as stlandard or optional equipment, What analyses of
glare that you consdered when deciding to use HIDs in these higher-mounted lamps and why did these
analyses led you to conclude that glare from these lamps was acceptable? Please provide copies of
these andyses.

Question 30: Given that HID light sources are being used in non-headlamp applications such as
fog, auxiliary low beam and driving, and for OEM upper beam, should NHTSA regulate any or al
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exterior lighting devices that use HID light sources on motor vehicles? If so, should the regulated
aspects be the same as those required for the currently required lighting devices, or should these
requirements be different, more congraining or less congtraining. Which lighting devices should have the
highest priority to regulate first?
34  Discusson of Glare from HID L ook-dike Bulbs and Other Colored Headlamp Bulbs

NHTSA has regulated headlamp bulbs since about 1983 by standardizing their
interchangeability performance. Until about three years ago, colored bulbs other than those used for
amber turn sgnd lamps were generdly not available to the public. With HIDs, this changed. The
specifications for halogen and HID light sources (bulbs) collected in NHTSA:s public docket (NHTSA-
98-3397) lis amyriad of necessary interchangesbility details including capsule coatings that are
necessary for proper operation. One such coating is called abulb cap or capsule cap or black cap.
One of these was present on the very first bulb introduced in FMV SS No. 108 for headlamp usein
1983. It reduces glare by preventing light from the filament from being emitted toward the headlamp:=s
lens. While not essentid for al headlamp designs, the mgority of those using thisfirst bulb needed such
acoating and bulb types designed specificdly for low beam use dmost universally have such ablack

cap.

Since 1983, many other interchangeability specifications for many other headlamp bulbs have
been introduced into federd law. Many have black caps. Until recently, none had any other specified
coating, filter, tinting or shielding. There are two types of bulbs, HIR1 and HIR2, that have specid
durable infrared reflective coatings on the bulb capsule. These coatings exist to make the bulbs more
efficent a producing light; focusing back on the filament heat energy that would otherwise belost. This
insulaing effect permits the filament to operate a a higher temperature while using less dectricd energy.

Also thereisan HID bulb that has a coating, dissmilar to atraditional black cap, but serving the same
function. None of the listed bulbs have had any other coatings specified.

Because coatings, filters, tinting, and shidding can adversdy affect the light emission of bulbs,
these, of necessity, have to be part of the origina specification of a newly introduced headlamp bulb.
There are two reasons for requiring these to be included with the bulb-=s origind specifications. Thefirst
is S0 that in designing a heedlamp:s optics, headlamp designers can rely on the fact that bulbs sold for
this headlamp will achieve the performance designed into it and required of it by FMVSS No. 108.
The second is so that the headlamp will continue the same safe performance when replacement bulbs
are purchased.

Any changes to the origina specification for abulb that can affect the interchangeability
performance can cause headlamps to perform poorly, such as emitting not enough roadway illumination
or too much glare and having beam shape changes. As with photography and the use of filtersto dter
photographic images, coatings, filters, etc., that dter the image of the bulb-s filament will change
headlamp performance. Coatings, filters and etc., can change the color of light, the intensity, the
sharpness of filament image and, in some cases, make multiple images of the filament, gppearing much
like adouble or triple exposure in a photograph. Any of these dterations could adversdly affect a
headlamp:s performance.

Marketers of auto parts began to sdll colored headlamp bulbs to alow vehiclesto appear to
have they have the latest HIDs at an affordable price. These bulbs began to show up on cars and
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trucksin early 1998, shortly after the introduction of HIDs on more expensive cars. Having noticed
this, NHTSA lighting engineers who regularly participate in SAE Lighting Committee meetings asked
committee members to discuss the science, engineering, optics and other aspects of these new bulbs.
Those engineers were mostly ignorant of the existence of those bulbsin the U.S. market. Upon being
shown one of the sugpect bulbs, dl were surprised by the orange metalic interference coating that was
present on the entire surface of the bulb capsule, because they did not believe that it would dlow a
headlamp to perform properly. During that meeting, a test was performed on the bulb in a headlamp,
comparing it to the OEM bulb for the headlamp. When set up in a photometry |aboratory, the colored
bulb reduced pesk intensity in the seeing light area of the beam by two-thirds, and markedly increased
the glare intengity in the area where preceding and oncoming drivers eyes are typicaly located and the
totd volume of light emitted by the headlamp dropped by dmost haf. The beam emitted using the
colored bulb, shining on awhite measuring screen in the lab, showed a psycheddic array of colors,
ranging from white near the hot spot to reds, greens, golds, blues and magentas, in vast areas of the
beam. It was remarkably different than the performance of an OEM bulb. While the laboratory at
which the meetings were held did not test the colored bulb/headlamp combination for compliance with
FMVSS No. 108, the plot of itsintengties showed that it was incapable of complying. The plots of this
testing of the headlamp with the OEM bulb versus the colored one may be seen in Docket NHTSA-
2001-8885-6.

Sincethat time, NHTSA saff have asked and worked with SAE and other international
organizations to develop atest procedure for objectively determining when a coating, filter, or etc.
would change a bulb=s performance such that it would be unacceptable from a bulb/headlamp
interchangeability and performance perspective.  Since that first meeting, the organizations have worked
together to discuss the issue and potential methods to dedl withit. A consensus test procedure and
performance criteria have been developed that could be added to the specifications of headlamp bulbs.

Thiswould help to ensure that the color separations and the resulting multiple filament images would be
minimized enough to provide a headlamp with uniformly strong white colored images of the filament and
not introduce headlamp performance problems. Thefirst formal proposa of that procedure was
provided to the United Nations Economic Commission for Europess Working Party on Lighting and
Light Signding. That procedure and its supporting information is provided in Docket NHTSA-2001-
8885-5. Such a procedure, when used in the development of anew bulb should markedly help to
reduce the introduction of glare and vision loss that might otherwise occur from the addition of coatings,
filtersand etc. Thus, if the specification of a coating and the use of this test were to be added to an
exiging bulb-s specification as an optiond method of building a complying bulb, coated bulbs might be
readily evaluated to ensure that there would be no adverse effects on a headlamp:-s performance.

Based on the work done to date by SAE members and their associates, it appearsto be
possible to have bulbs with coatings that provide whiter light and still achieve satisfactory headlamp
performance even though none are specifically referenced by FMVSS No. 108. For years, under the
provisons of Part 564, manufacturers of bulbs have had the opportunity to amend the origina
specifications of a headlamp bulb. This opportunity comes with the proviso that any adverse
consequences of the amendment would be the responghbility of the manufacturer making the
amendment. In this case, such an amendment could provide for an option thet is a colored verson (but
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dill achieving the defined white light) of the origind design. Such an amendment to a bulb=s
specifications would clarify that a coated versgon of an OEM bulb could be built and certified under
FMVSS No. 108. The potentid for such amendments that would be submitted by manufacturers
wishing to sdll coated bulbs has been discussed a numerous SAE meetingsin the U.S. and at numerous
GTB Mestings and a the Working Party for Lighting and Light Signdling (GRE) meetings oversess as
mentioned and referenced above. However, because of the proviso regarding the respongbility for the
amendment, no manufacturer has taken the opportunity to use it to Sandardize any coated, filtered,
tinted or colored bulbs.

Quedtion 31: Given the concern of commenters that Awhiter§ and Abluer@ mean more glare,
should any haogen bulbs be permitted to have emitted light with dtered color that is different than that
emitted by a heated wire filament through a colorless, unfiltered, uncoated glass or quartz bulb envelope
"

Quedtion 32: Alternatively, and less redtrictively, should NHTSA reduce the alowable
tolerance for the measurement of color within the defined definition of the color white such that bulbs
will emit color traditionaly provided by haogen bulbs with colorless, coating-less, filter-less capsules?
Would the procedure proposed to the United Nations Economic Commission for Europes Working
Party on Lighting and Light Signding Docket (see NHTSA-2001-8885-5) be areasonable one? Is
there any reason to believe that this test performance will not resolve al performance problems
associated with coatings, filters, tintings, and shidds that are not part of the original specifications?

Question 33: What safety vaue do any of these colored bulbs have? If there are any safety
clams made, please provide the data and studies that substantiate those claims. If there are safety
clams, provide an anayss of how those clams offset the disbenefit of increased glare.

Quedtion 34. If there are substantiated safety claims that overwhelmingly offset the glare
disbenefits, should NHTSA mandate these colored bulbs, or just alow them? Would mandeting these
bulbs ensure greater safety benefit to the public than the public paysin differentia cost for these versus
uncolored bulbs?

Quedtion 35: If there are no substantiated positive or negeative safety claims, should NHTSA
prohibit these colored bulbs? What justification is there for being so performance or design redtrictive?

Question 36: Given the results of recent research documented in UMTRI 2001-9, indicating
that discomfort glare ratings increase as the chromaticity moves toward the blue color range of the
visible light spectrum, is there any reason not to ban headlamp bulbs and headlamps that ater the color
of thelight emisson?

Question 37: Should al replacesble light sources be designed to conform the specifications of
the standardized OEM light sources, regardless of whether they are to be used as original or
replacement equipment?

Quedtion 38: Because manufacturers gppear to be reluctant (due in part to liability concerns) to
modify the standardized OEM design specifications to account for the advertised performance
enhancements that some of the replacement light sources are claimed to have, should NHTSA redtrict
manufacturers ability to modify Part 564 submission information to Smply those modifications that
correct errorsin previous submissons?

Quedtion 39: Many states have restrictions on the use of lamps on motor vehiclesthat have



27

gppearance Smilar to lamps required for emergency vehicles, i.e., lampsthat have the emisson of blue
or red light. How has the enforcement of these state laws been affected since the introduction of
replacement light sources that have bluish or other nort permitted colors?
3.5 Discusson of Glare from Fog Lamps, Driving Lamp, and Auxiliary Low Beam Headlamps
Fog Lamps, Driving Lamp, and Auxiliary Low Beam Headlamps are governed by many states laws.
Often the state |laws reference SAE performance and ingtallation standards set for these lamps.
Because state laws regarding the indalation and use of these lamps are not congistent, motor vehicle
manufacturers have publicly stated that NHTSA should regulate front fog lamps. Because of the
complaints of glare, NHTSA has stated in the padt that it isinclined to do that for safety reasons,
pending the development of the world-wide harmonized front fog lamp standard. Complaints do not
aways specificdly identify fog lamps as the cause of glare; complaints are often about extra headlamps.

Because aftermarket sales of auxiliary lamps, including fog lamps, gppear to be steedily increasing, it is
possible that some of the complaints concerning front mounted lamps are about auxiliary lamps other
than front fog lamps. Currently, European and other regiond regulations specificaly ded with front fog,
driving and reer fog lamps. In these, there is not an auxiliary low beam lamp defined; it gppears to be
uniquely North American.

Question 40: Should NHTSA regulate any of these auxiliary lamps? If so, which ones, and
why?
Quedtion 41. For fog lamps, should NHTSA adopt either or both of the archaic SAE and the

ECE performance requirements for thislamp? In the absence of any modern fog lamp standards,
should NHTSA propose a new standard based on the recent, but unproductive, efforts of SAE and
ECE? Should NHTSA propose switching, wiring, and aiming hardware performance that, to the extent
possible, reduces the incidence of fog lamp abuse? Please provide support for your answers and
recommendetions.

Question 42: Should NHTSA regulate any of the other auxiliary lamps to minimize, to the
extent possible, aberrant performance and misuse? If s0, should NHTSA adopt either or both of the
SAE and the ECE performance requirements for these lamps, even though some are decades old? In
the absence of any modern auxiliary lamp standards, should NHTSA propose new standards? Should
NHTSA propose switching, wiring, and aiming hardware performance, that to the extent possible,
reduces the incidence of their abuse? Please provide support for your answers and recommendations.
3.6  Discusson of Voltage to Headlamp

| s there anything that should be done about the problem of higher than specified lighting intengty
that is bound to occur on motor vehiclesin service? Certainly, NHTSA testing the headlamp’s
illumination performance at a voltage higher than 12.8 volts would ensure that future designs of
headlamps would operate in the real world at a performance leve closer to their tested level. However,
their performance would il vary because of the varying voltage present in any particular vehicle.
Neverthdess, this solution would be ardatively inexpensve way to moderate the upward cregping
intendty and attendant glare that it can produce.

Alternatively, providing a congtant voltage to headlamps would make their performance be
virtudly the same as that achieved when they aretested. The effect would be that, regardless of the
vehidess performance, the headlamps would provide the intended illumination and the measured levels
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of glare. Therewould be an increase in vehicle purchase cost for this solution, however, because an
electronic module that can perform this constant voltage supply would be required. Theingaled price
of this module on anew vehicle would be smilar to that of the modules used for many current daytime
running lamps, typicaly less than $20.

Question 43: Should NHTSA require a standardized voltage be applied to headlamps when
they are operating on motor vehiclesin service?

Quedtion 44. What isthe actud cogt of providing such solutions for bringing on-vehide
headlamp intengity back in line with what is specified for them in the [aboratory? Provide an andyss of
the source of these costs to justify your answer.

Question 45. What voltage levels will future vehicles provide to headlampsif left unregulated by
FMVSS No. 108? Provide information and data to support your prediction.

Quedtion 46: Because higher voltages dso shorten filament lamp life markedly, what are the
cost benefits to the public from having headlamp bulbs last longer than they would otherwise? Whet are
the cost savings to vehicle manufacturers from averting warranty costs that normaly occur because of
shortened bulb life? Are both of these savings more than the cost of providing a constant voltage to
headlamps? If so, isthere any reason not to amend FMV SS No. 108 to require such constant voltage?

RULEMAKING ANALYSESAND NOTICES
Executive Order 12866 and DOT Regulatory Policies and Procedures

This request for comment was not reviewed under Executive Order 12866 (Regulatory Planning
and Review). NHTSA has andyzed the impact of this request for comment and determined that it is not
Aggnificant@ within the meaning of the Department of Trangportatiorss regulaory policies and
procedures. The agency anticipatesif aproposa and ultimately afind rule should result from this
request for comment, new requirements would gpply to the applicable vehicles and items after the
specified implementation date. The request for comment seeks to determine the ramifications of
requiring alower maximum mounting height of headlamps on passenger cars and multipurpose
passenger vehicles. It seeksto learn more about claims and causes of glare, to determine whether any
kinds of congraints on HID headlamps should be implemented. It seeksinformation on whether to
specificaly dlow or prohibit purposefully colored headlamp bulbs. 1t seeksto determine whether and
how to regulate auxiliary front and rear lamps that are intended or claimed to enhance safety under
certain limited driving conditions.

How do | prepare and submit comments?

Y our comments must be written and in English. To ensure that your comments are correctly
filed in the Docket, please include the docket number of this document in your comments.

Y our comments must not be more than 15 pages long (49 CFR 553.21). We established this
limit to encourage you to write your primary comments in a concise fashion. However, you may attach
necessary additional documents to your comments. There is no limit on the length of the attachments.

Please submit two copies of your comments, including the attachments, to Docket Management
at the address given at the beginning of this document, under ADDRESS.

How can | be surethat my commentswerereceived?

If you wish Docket Management to notify you upon its receipt of your comments, enclose a
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sdf-addressed, stamped postcard in the envel ope containing your comments. Upon receiving your
comments, Docket Management will return the postcard by mail.

How do | submit confidential business information?

If you wish to submit any information that you do not want to be made public, under a claim of
confidentidity, you should submit three copies of your complete submission to the Chief Counsd,
NHTSA, a the address given at the beginning of this document under FOR FURTHER
INFORMATION CONTACT. Thissubmisson must include the information thet you are daiming to
be private, that is, confidentid businessinformation. In addition, you should submit two copies from
which you have ddeted the private information, to Docket Management at the address given at the
beginning of this document under ADDRESS. When you send a comment containing information
clamed to be confidentia business information, you should include a cover |etter that provides the
information specified in our confidential business information regulation, 49 CFR Part 512.

Will the agency consider late comments?

We will consder adl comments that Docket Management receives before the close of business on the
comment closing date indicated a the beginning of this notice under DATES. To the extent possible,
we will dso consder comments that Docket Management receives after that date. If Docket
Management receives a comment too late for usto consider in developing a proposed response to these
glare issues, we will congder thet comment as an informal suggestion for future rulemaking action.

How can | read the comments submitted by other people?

Y ou may read the comments received by Docket Management at the address and times given
near the beginning of this document under ADDRESS.

Y ou may aso see the comments on the Internet. To read the comments on the Internet, take
the following steps:

(1) Go to the Docket Management System (DM S) Web page of the Department of
Transportation (http://dms.dot.gov/).

(2) On that page, click on Asearch.(

(3) On the next page (http://dms.dot.gov/search/), type in the four-digit docket number
shown & the heading of this document. Example: if the docket number were ANHT SA-2001-8885,(
you would type A8885.(

(4) After typing the docket number, click on Asearch.(

(5) The next page contains docket summary information for the docket you sdlected.
Click on the comments you wish to see.

Y ou may download the comments. Although the comments are imaged documents, instead of
the word processing documents, the Apdf( versions of the documents are word searchable. Please note
that even after the comment closing date, we will continue to file relevant information in the Docket asiit
becomes avalable. Further, some people may submit late comments. Accordingly, we recommend
that you periodically search the Docket for new materid.

Authority: 49 U.S.C. 322, 30111, 30115, 30117, and 30166; delegation of authority at 49 CFR
1.50.

|ssued on:



Stephen R. Kratzke

Asociate Administrator

for Safety Performance Standards
Billing Code: 4910-59-P

(Thisisthe signature page for Docket No. NHTSA-2001-8885)
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