2014 mazda 6 headlight bulb

Rosen Nissan helped make these videos. The video above shows you to replace the headlight in
your Mazda 6. Changing both headlight bulbs on your 6 at the same time will allow both bulbs to
have the same intensity and prevent the new headlight bulb from appearing brighter than the
bulb on the opposite side. In some Mazdas, the highbeam is the same bulb as the headlight and
it is possible for the highbeam to work, but the headlight be burnt out even if they are the same
bulb and vise versa. Some Mazdas have high intensity discharge headlights, sometimes
referred to as xenon lights. These bulbs have a very high voltage that runs through them, even
if the battery is disconnected. If your 6 has this type of bulb, we do not recommend that you
attempt to change it yourself. When you change the headlight on your 6, it is important to not
touch the glass part of the bulb with your fingers because the oil from your fingertips will cause
that part of the bulb to burn hotter, which significantly shortens the life of the bulb. Hans
Angermeier has produced over , videos showing drivers how to fix things on their cars. He has
broad expertise on basic repair procedures covering the majority of cars on the road. Cars burn,
leak and otherwise dispense of their oil. Check your level frequently and top up when
necessary. If your battery has green or white cruddy deposits, it is probably not getting enough
juice from and will likely wear out sooner. Car companies often use the same engines in
different cars. They also slightly alter the styling and sell the same car by two different names
amongst other tricks to help offset development costs. Our system selects the most applicable
video for your car based, in part, on these characteristics. The video displayed may not look
exactly like your car, but may be relevant enough for you to get a good idea how to do it.
Getting Started - Prepare for the repair. Share on. Full list of part and tools. Author Hans
Angermeier has produced over , videos showing drivers how to fix things on their cars. Oil level
check. Sedan 4 Door. Fix minor oil leaks. Learn how to diagnose and fix minor oil leaks in your
car. Change a flat tire. Learn where your spare tire and jack are located before you need it on
the side of the road. Clean the gunk off of your battery. See all videos for the Mazda 6. We have
a massive and growing video library, but we don't have everything With the redesigned CX-5,
Mazda retained most of the sporty handling that made the first-generation enjoyable, but the
SUV is much more mature now with vastly improved ride comfort, noise isolation, and interior
quality. It's one of the more desirable models in the compact SUV class. The sole powertrain for
now is a hp, 2. This makes for a docile, responsive, and easy-to-drive combination. Due to the
added weight that achieved a quieter cabin, fuel economy is down by one to a still competitive
24 mpg overall. That's a tradeoff we embrace. In most cases, automotive warranties are based
on the vehicle identification number VIN , and the warranty will be valid regardless of
ownership. The dealership can tell you exactly how much warranty is left. The Reliability score
is based on our latest subscriber survey of Mazda CX-5 owners. The owner comments describe
problems respondents experienced with this vehicle. Bluetooth , voice control commands,
steering wheel controls, portable music device interface e. The dealer fixed this issue under
warranty". This problem went away when Apply Carplay was installed. Seems the technology is
behind other bluetooth connected devices. As for myself, I installed a Mickey Mouse reusable
decal over the face of the gauge which has transported me back to my Chevrolet that provided
the same Info that I'm blocking out of my current". I went to dealership the day after and they
took my car and gave a loaner. Later they said they were going to replace it. The wait for the
part was 10 days-ish but they had difficulty to recover the odometer and other information
stored in the screen. It took them 3 months to get the data "sync" to the new gauge screen.
Couldn't start car without battery jump. No car play for this model". The voice does not always
provide directions. Instructions to navigate to prominent landmarks: So and so airport, hospital,
shopping center, etc. Quickwhat's the street address, including number, street, town and state,
of the big one across town? This nav system requires all of that. It is ridiculous and I have
wished that it would commit an impossible physical act innumerable times. If the system
records commands given to it and keeps them, I'll bet the most common one is F You. There is
no update available for it. I find this totally unacceptable! It get mixed up all the time not
recognizing whos phone to use". Not consistent one way or the other. It was corrected with the
instalation of a new SIM card. I think all new vehicals should be checked for outstanding tsb's'
before they are delivered to the customer. Ask it to call someone, it often says it is memorizing
my Bluetooth contacts, try again later. I've been using the same phone with it from the
beginning! Tell navigation to guide me to Portland Int'l Airport, it demands the exact street
address. Tell it to do something it CAN do, and it requires me to practically cross my heart and
swear. It is the dumbest computer interface I can recall, ever. I keep thinking Mazda will upgrade
this insulting piece of garbage, but they do not. When I bought the car, I understood that
Android Auto for it would be available in 6 weeks and that it would be complementary, since the
Mazda 6 already had it. Absolutely ridiculous. I have had a couple of technical writing careers,
and the manual for this car I like so much is another insult. It reads like it was written by nanny

lawyers, more to provide tort defense against lawsuit happy customers than to tell one how to
operate the car. Impossible slog through that drivel. I can NOT understand why Mazda has let
that awful interface continue. Paint fading, chalking, cracking, or peeling , loose interior and
exterior trim or moldings, rust. Fixed on warranty in Starting to have similar problem this year.
Was told by dealership that the problem had occurred with several other red CX-5's. Promised
to fix it again before end of lease. Small flecks would chip off and leave tiny white marks all over
the car. When I researched it, I found out that Mazda had a problem with the red paint in the
models. I contacted them and they paid for me to take it to a local dealer and get it completely
repainted. It's been over six months now and I haven't noticed any chipping so I'm hopeful that
the issue is completely resolved. Mazda has agreed to pay for a repaint of the entire vehicle,
happening in May ' Those area were repainted by dealer. Said they had 3 or 4 similar problems
with red paint. I did not purchase the dealership applied additional coating to protect paint from
road debris. Wish I had. Photos have been taken and submitted to Mazda for review and
approval to re-paint the vehicle. We were told the process could take weeks The rust through
was not much more than a pin prick, but was noticeable. Mazda fixed it right away. But the
colour match was not perfect, had to be redone. Better, but apparently the pearlized White is
difficult to match. Muffler, pipes, catalytic converter, exhaust manifold, leaks. But on
occasionally, the system will not let me set a speed for the cruise control. The cruise control
system will only work when I switch it to regular mod and not the smart mode. It went off
occasionally then returned. Resolved upon dealer inspection. I was told some sensors were in
the glove apartment that got bent by having too many tissues in it. No where in manual does it
warn you about stuffing the glovebox or about the sensor there. It will sound a warning but
doesn't apply the brakes for a few seconds. In my opinion it should hit the brakes and then
sound the alarm. Sometimes it vibrates the steering wheel sometimes it don't. Antilock system
ABS , parking brake, master cylinder, calipers, rotors, pulsation or vibration, squeaking, brake
failure or wear. Whether I set it with foot on brake pedal or not indicator shows it is set then
turns off. Requires two to three activation to finally stay on. This happens almost every time. I
now habitually turn it on two or more times and check it before leaving the car. It then remains
set until I turn it off. I have not yet taken this problem to dealership. Have never seen this on
other cars. Mechanic said it is a known problem of recent Mazdas of this model". Dealer did
slight cut on both front rotors which solved the problem. Alternator, starter, hybrid battery and
related systems, regular battery, battery cables, engine harness, coil, ignition switch, electronic
ignition, distributor or rotor failure, spark plugs and wires failure. There is no reason why this
gauge can't be displayed fully lit all the time unless an engineering problem occurred that could
only be corrected by this stupid move. That rod with no soft tip on it is too far out of the way
and that little beep that does virtually nothing is an embarrassment to myself and to my friends
that want an explanation. How you could pull a stunt like this is an insult". This headlight is
supposed to be sealed - it does not contain a changeable bulb. Power or manual windows, locks
and latches, tailgate, hatch or trunk, doors or sliding doors, mirrors, seat controls, safety belts,
sunroof, convertible top. The door swung open at least 90 degrees and there was a loud
crunching sound as it popped out of both door hinges and broke the door stop latch. The door
was stuck in this over-opened position and would not close. We consider this a design defect:
the door hinges and door stop are inadequate for the weight of the CX-5 door. Engine rebuild or
replacement, cylinder head, head gasket, turbo or supercharger, timing chain or timing belt.
Mazda service determined a small arm broke off and new engine was required. I paid nothing for
any of this. Mazda Customer Experience facilitated the rental car, kept me informed, showed
real concern, even offered extended warranty free of charge. In spite of the need for a new
engine in a car not yet 18 months old, they have proven to be a brand worthy of loyalty.
Accessory belts and pulleys, engine computer, engine mounts, engine knock or ping, oil leaks.
Dealership said it was a computer problem. I have been to three Mazda dealerships moved since
purchasing vehicle and service has been pathetic at all of them. It was brought to dealer for
diagnosis and a part had to be ordered which took about a week. Brought back vehicle and
repair was made in a few hours. Has worked fine ever since. Radiator, cooling fan, antifreeze
leaks, water pump, thermostat, overheating. Cruise control, clock, warning lights, body control
module, keyless entry, wiper motor or washer, tire pressure monitor, interior or exterior lights,
horn, gauges, 12V power plug, remote engine start, alarm or security system. Transmission
rebuild or replacement, torque converter, clutch replacement. Gear selector or linkage, leaks,
transmission computer, transmission sensor or solenoid, clutch adjustment, rough shifting,
slipping transmission. Shocks or struts, ball joints, tie rods, wheel bearings, alignment, steering
linkage includes rack and pinion , power steering pumps and hoses, leaks , wheel balance,
springs or torsion bars, bushings, electronic or air suspension. Reactivate now to get the
information you were looking for! If you feel you have received this message in error, please

view our customer care FAQs or access your account information here. Sign In. Become a
Member. Remember Me. Not a member? Need further assistance? Please call Member Services
at Unlock Ratings. New Used Mazda CX-5 Change Vehicle. There are 2 recalls on this vehicle.
Learn More. See All. Owner Satisfaction. Crash and Rollover Tests. Road Test Results.
Performance Performance. Acceleration Acceleration Acceleration tests are conducted on a
smooth, flat pavement straightaway at the track. The time in seconds that a vehicle takes to
reach 60 mph from a standstill with the engine idling. Transmission Transmission Transmission
performance is determined by shifting smoothness, response, shifter action, and clutch
actuation for manual transmissions. Fuel Economy Fuel Economy We perform our own
fuel-economy tests, independent of the government's often-quoted EPA figures and the
manufacturers' claims. Using a precise fuel-flow measuring device spliced into the fuel line, we
run two separate circuits to represent city and highway consumption. CR's Overall Mileage CR's
Overall Mileage CR's overall mileage is a composite of measured fuel usage on a prescribed city
course and highway cruising; and CR's mile test trip of mixed driving, if tested. In recent road
tests, we've discontinued the mile trip test. Braking Braking The braking rating is a composite
of wet and dry stopping distances and pedal feel. Braking distance is from 60 mph, with no
wheels locked. Emergency Handling Emergency Handling Several factors go into the rating,
including the avoidance maneuver speed and confidence, as well as how the vehicle behaves
when pushed to its limit. Ride Ride Our expert judgment of how well the suspension isolates
and absorbs road imperfections and how steady it keeps the body on various road surfaces.
Noise Noise Our expert judgment of the vehicle's interior noise level in everyday driving. Front
Seat Comfort Front Seat Comfort Our judgment of how comfortable the front seat is for drivers
of various heights. Rear Seat Comfort Rear Seat Comfort Our judgment of how comfortable the
rear seat is for two passengers to sit across. Emissions Emissions. Greenhouse Gas
Greenhouse Gas The Greenhouse Gas Rating represents the amount of carbon dioxide the
vehicle emits compared to other vehicles of the same model year. This score from the EPA
ranges from 1 worst to 10 best. Smog Rating Smog Rating The Smog Rating represents the
amount of health-damaging and smog-forming airborne pollutants the vehicle emits compared
to other vehicles of the same model year. Owner Reports. Worse Better. Reliability History
Reliability History The reliability charts are based on responses on hundreds of thousands of
vehicles from our latest Annual Auto Survey. Consumer Reports subscribers reported on any
serious problems they had with their vehicles during the past 12 months that they considered
serious because of cost, failure, safety, or downtime, in any of the trouble spots included in the
table below. The results are presented relative to the average model that year. Extra weight is
given to the more serious areas such as major engine or transmission problems. Based on this
data and further analysis, we predict reliability for the latest year. An X indicates that the vehicle
was not manufactured for a specific year. Engine Major Engine Major Engine rebuild or
replacement, cylinder head, head gasket, turbo or supercharger, timing chain or timing belt.
Engine Minor Engine Minor Accessory belts and pulleys, engine computer, engine mounts,
engine knock or ping, oil leaks. Engine Cooling Engine Cooling Radiator, cooling fan, antifreeze
leaks, water pump, thermostat, overheating. Transmission Major Transmission Major
Transmission rebuild or replacement, torque converter, clutch replacement. Transmission Minor
Transmission Minor Gear selector or linkage, leaks, transmission computer, transmission
sensor or solenoid, clutch adjustment, rough shifting, slipping transmission. View all Reliability.
Owner Satisfaction Owner Satisfaction To learn about satisfaction, CR has collected survey
data from our annual survey on more than half a million vehicles. Our subscribers provide great
insights into their satisfaction by answering one simple question: If they had it to do all over
again, would they definitely buy or lease the same model? In addition, respondents also rate
their cars in six categories: driving experience, comfort, value, styling, audio, and climate
systems. Driving Experience Driving Experience Includes acceleration and handling. Comfort
Comfort Includes seats, climate control, noise, and ride. Value Value Did you get what you
wanted relative to the price you paid? Styling Styling How it looks inside and out. View all
Owner Satisfaction. Safety Equipment. Side and head protection air bags standard. Forward
collision warning and full-speed automatic emergency braking available from Low-speed
automatic emergency braking standard from Drive Wheels. AWD , Front. Coverage varies
among versions of this vehicle. Read more about extended warranties. Body Styles.
Transmissions Available. Engines Available. What Owners Say. Apple CarPlay "It wouldn't
always start. As for myself, I installed a Mickey Mouse reusable decal over the face of the gauge
which has transported me back to my Chevrolet that provided the same Info that I'm blocking
out of my current" Gary B. It get mixed up all the time not recognizing whos phone to use"
Gerald G. Paint fading, chalking, cracking, or peeling "Small paint chips caused by nodules that
developed on rear hatch and rear fenders. Parking brake "I Noticed the electric parking brake

turns itself off almost a year ago. Mechanic said it is a known problem of recent Mazdas of this
model" Paul H. Gauges "The Info gauge in the Cluster is poorly lit and dangerous while
underway. How you could pull a stunt like this is an insult" Gary B. Doors or sliding doors
"While parked downward on a slight hill I opened the driver's side door to exit the vehicle.
Engine computer "The check engine light came on approximately 30 days ago. See All Trouble
Spots. Change Vehicle. Ready to Shop Local Inventory? Select Another Vehicle. More From
Consumer Reports. Make a Donation Newsletters Give a Gift. You no longer have digital access
to ratings and reviews. A headlamp is a lamp attached to the front of a vehicle to illuminate the
road ahead. Headlamps are also often called headlights , but in the most precise usage ,
headlamp is the term for the device itself and headlight is the term for the beam of light
produced and distributed by the device. Other vehicles, such as trains and aircraft, are required
to have headlamps. Bicycle headlamps are often used on bicycles, and are required in some
jurisdictions. They can be powered by a battery or a small generator like a bottle or hub
dynamo. The first horseless carriages used carriage lamps, which proved unsuitable for travel
at speed. The earliest headlamps, fueled by acetylene or oil, operated from the late s. Acetylene
lamps were popular because the flame is resistant to wind and rain. The first electric headlamps
were introduced in on the Columbia Electric Car from the Electric Vehicle Company of Hartford,
Connecticut , and were optional. Two factors limited the widespread use of electric headlamps:
the short life of filaments in the harsh automotive environment, and the difficulty of producing
dynamos small enough, yet powerful enough to produce sufficient current. A number of
manufacturers offered "Prest-O-Lite" acetylene lights as standard equipment for , and Peerless
made electric headlamps standard in A Birmingham [ where? In Cadillac integrated their
vehicle's Delco electrical ignition and lighting system, forming the modern vehicle electrical
system. The Guide Lamp Company introduced "dipping" low-beam headlamps in , but the
Cadillac system allowed the light to be dipped using a lever inside the car rather than requiring
the driver to stop and get out. The Bilux bulb was the first modern unit, having the light for both
low dipped and high main beams of a headlamp emitting from a single bulb. A similar design
was introduced in by Guide Lamp called the "Duplo". In the foot-operated dimmer switch or dip
switch was introduced and became standard for much of the century. From highest to lowest,
the beams were called "country passing", "country driving" and "city driving". The Nash also
used a three-beam system, although in this case with bulbs of the conventional two-filament
type, and the intermediate beam combined low beam on the driver's side with high beam on the
passenger's side, so as to maximise the view of the roadside while minimizing glare toward
oncoming traffic. Directional lighting, using a switch and electromagnetically shifted reflector to
illuminate the curbside only, was introduced in the rare, one-year-only Tatra. Steering-linked
lighting was featured on the Tucker Torpedo's center-mounted headlight, and was later
popularized by the Citroen DS. This made it possible to turn the light in the direction of travel
when the steering wheel turned, and is now widely adopted technology. Britain, Australia, and
some other Commonwealth countries, as well as Japan and Sweden , also made extensive use
of 7-inch sealed beams, though they were not mandated as they were in the United States. This
led to different front-end designs for each side of the Atlantic for decades. Technology moved
forward in the rest of the world. Shortly thereafter headlamps using the new light source were
introduced in Europe. These were effectively prohibited in the US, where standard-size sealed
beam headlamps were mandatory and intensity regulations were low. Beyond the engineering,
performance and regulatory-compliance aspects of headlamps, there is the consideration of the
various ways they are designed and arranged on a motor vehicle. Headlamps were round for
many years because that is the native shape of a parabolic reflector. Using principles of
reflection, the simple symmetric round reflective surface projects light and helps focus the
beam. There was no requirement in Europe for headlamps of standardized size or shape, and
lamps could be designed in any shape and size, as long as the lamps met the engineering and
performance requirements contained in the applicable European safety standards. They were
prohibited in the United States where round lamps were required until Headlight design in the U.
However, the Tucker 48 included a defining "cyclops-eye" feature: a third center-mounted
headlight connected to the car's steering mechanism. Separate low and high beam lamps
eliminated the need for compromise in lens design and filament positioning required in a single
unit. The four-lamp system permitted more design flexibility and improved low and high beam
performance. An example arrangement includes the stacking of two headlamps on each side,
with low beams above high beams. The Nash Ambassador used this arrangement in the model
year. Also in the model year, the Buick Riviera had concealable stacked headlamps. Various
Mercedes models sold in America used this arrangement because their home-market
replaceable-bulb headlamps were illegal in the US. In the late s and early s, some Lincoln ,
Buick , and Chrysler cars had the headlamps arranged diagonally with the low-beam lamps

outboard and above the high-beam lamps. In , the newly initiated Federal Motor Vehicle Safety
Standard required all vehicles to have either the twin or quad round sealed beam headlamp
system and prohibited any decorative or protective element in front of an operating headlamp.
This made it difficult for vehicles with headlamp configurations designed for good aerodynamic
performance to achieve it in their US-market configurations. When FMVSS was amended in to
permit rectangular sealed-beam headlamps, these were placed in horizontally arrayed or
vertically stacked pairs. By , the majority of new cars in the US market were equipped with
rectangular lamps. In , granting a petition from Ford Motor Company, the US headlamp
regulations were amended to allow replaceable-bulb, nonstandard-shape, architectural
headlamps with aerodynamic lenses that could for the first time be made of hard-coated
polycarbonate. These composite headlamps were sometimes referred to as "Euro" headlamps,
since aerodynamic headlamps were common in Europe. Though conceptually similar to
European headlamps with non-standardized shape and replaceable-bulb construction, these
headlamps conform to the headlamp design, construction, and performance specifications of
US Federal Motor Vehicle Safety Standard rather than the internationalized European safety
standards used outside North America. Nevertheless, this change to US regulations made it
possible for headlamp styling in the US market to move closer to that in Europe. They were
mounted in the front fenders, which were smooth until the lights were cranked outâ€”each with
its own small dash-mounted crankâ€”by the operator. They aided aerodynamics when the
headlamps were not in use, and were among the Cord's signature design features. Later hidden
headlamps require one or more vacuum-operated servos and reservoirs, with associated
plumbing and linkage, or electric motors , geartrains and linkages to raise the lamps to an exact
position to assure correct aiming despite ice, snow, and age. Some hidden headlamp designs,
such as those on the Saab Sonett III, used a lever-operated mechanical linkage to raise the
headlamps into position. During the s and s many notable sports cars used this feature such as
the Chevrolet Corvette C3 , Ferrari Berlinetta Boxer and Lamborghini Countach as they allowed
low bonnet lines but raised the lights to the required height, but since no modern
volume-produced car models use hidden headlamps, because they present difficulties in
complying with pedestrian-protection provisions added to international auto safety regulations
regarding protuberances on car bodies to minimize injury to pedestrians struck by cars. Some
hidden headlamps themselves do not move, but rather are covered when not in use by panels
designed to blend in with the car's styling. When the lamps are switched on, the covers are
swung out of the way, usually downward or upward, for example on the Jaguar XJ The door
mechanism may be actuated by vacuum pots, as on some Ford vehicles of the late s through
early s such as the â€” Mercury Cougar , or by an electric motor as on various Chrysler
products of the middle s through late s such as the â€” Dodge Charger. Modern headlamps are
electrically operated, positioned in pairs, one or two on each side of the front of a vehicle. A
headlamp system is required to produce a low and a high beam, which may be produced by
multiple pairs of single-beam lamps or by a pair of dual-beam lamps, or a mix of single-beam
and dual-beam lamps. High beams cast most of their light straight ahead, maximizing seeing
distance but producing too much glare for safe use when other vehicles are present on the
road. Because there is no special control of upward light, high beams also cause backdazzle
from fog , rain and snow due to the retroreflection of the water droplets. Low beams have
stricter control of upward light, and direct most of their light downward and either rightward in
right-traffic countries or leftward in left-traffic countries , to provide forward visibility without
excessive glare or backdazzle. Low beam dipped beam, passing beam, meeting beam
headlamps provide a distribution of light designed to provide forward and lateral illumination,
with limits on light directed towards the eyes of other road users to control glare. This beam is
intended for use whenever other vehicles are present ahead, whether oncoming or being
overtaken. The international ECE Regulations for filament headlamps [27] and for high-intensity
discharge headlamps [28] specify a beam with a sharp, asymmetric cutoff preventing significant
amounts of light from being cast into the eyes of drivers of preceding or oncoming cars. High
beam main beam, driving beam, full beam headlamps provide a bright, center-weighted
distribution of light with no particular control of light directed towards other road users' eyes.
As such, they are only suitable for use when alone on the road, as the glare they produce will
dazzle other drivers. International ECE Regulations permit higher-intensity high-beam
headlamps than are allowed under North American regulations. Most low-beam headlamps are
specifically designed for use on only one side of the road. Within Europe, when driving a
vehicle with right-traffic headlamps in a left-traffic country or vice versa for a limited time as for
example on vacation or in transit , it is a legal requirement to adjust the headlamps temporarily
so that their wrong-side beam distribution does not dazzle oncoming drivers. This may be
achieved by methods including adhering opaque decals or prismatic lenses to a designated part

of the lens. Some projector-type headlamps can be made to produce a proper left- or
right-traffic beam by shifting a lever or other movable element in or on the lamp assembly.
Because wrong-side-of-road headlamps blind oncoming drivers and do not adequately light the
driver's way, and blackout strips and adhesive prismatic lenses reduce the safety performance
of the headlamps, some countries require all vehicles registered or used on a permanent or
semi-permanent basis within the country to be equipped with headlamps designed for the
correct traffic-handedness. Some countries require automobiles to be equipped with daytime
running lights DRL to increase the conspicuity of vehicles in motion during the daytime.
Regional regulations govern how the DRL function may be provided. In Canada the DRL
function required on vehicles made or imported since can be provided by the headlamps, the
fog lamps , steady-lit operation of the front turn signals , or by special daytime running lamps.
There are two different beam pattern and headlamp construction standards in use in the world:
The ECE standard, which is allowed or required in virtually all industrialized countries except
the United States, and the SAE standard that is mandatory only in the US. Japan formerly had
bespoke lighting regulations similar to the US standards, but for the left side of the road.
However, Japan now adheres to the ECE standard. The differences between the SAE and ECE
headlamp standards are primarily in the amount of glare permitted toward other drivers on low
beam SAE permits much more glare , the minimum amount of light required to be thrown
straight down the road SAE requires more , and the specific locations within the beam at which
minimum and maximum light levels are specified. ECE low beams are characterized by a
distinct horizontal "cutoff" line at the top of the beam. Below the line is bright, and above is
dark. On the side of the beam facing away from oncoming traffic right in right-traffic countries,
left in left-traffic countries , this cutoff sweeps or steps upward to direct light to road signs and
pedestrians. SAE low beams may or may not have a cutoff, and if a cutoff is present, it may be
of two different general types: VOL , which is conceptually similar to the ECE beam in that the
cutoff is located at the top of the left side of the beam and aimed slightly below horizontal, or
VOR , which has the cutoff at the top of the right side of the beam and aimed at the horizon.
Proponents of each headlamp system decry the other as inadequate and unsafe: US proponents
of the SAE system claim that the ECE low beam cutoff gives short seeing distances and
inadequate illumination for overhead road signs, while international proponents of the ECE
system claim that the SAE system produces too much glare. In North America, the design,
performance, and installation of all motor vehicle lighting devices are regulated by Federal and
Canada Motor Vehicle Safety Standard , which incorporates SAE technical standards.
Elsewhere in the world, ECE internationalized regulations are in force either by reference or by
incorporation in individual countries' vehicular codes. US laws required sealed beam
headlamps on all vehicles between and , and other countries such as Japan, United Kingdom,
and Australia also made extensive use of sealed beams. Headlamps must be kept in proper aim.
This gives vehicles with high-mounted headlamps a seeing distance advantage, at the cost of
increased glare to drivers in lower vehicles. By contrast, ECE headlamp aim angle is linked to
headlamp mounting height, to give all vehicles roughly equal seeing distance and all drivers
roughly equal glare. ECE Regulation 48 currently requires new vehicles to be equipped with
headlamps emitting white light. Previous ECE regulations also permitted selective yellow light.
Selective yellow headlamps are no longer common, but are permitted in various countries
throughout Europe [ vague ] as well as in non-European locales such as South Korea, Japan
[55] and New Zealand. In France, a statute passed in November based on advice from the
Central Commission for Automobiles and for Traffic in General, required selective yellow
headlights to be fitted. Later stages of the implementation were disrupted in September by the
outbreak of war. The French yellow-light mandate was based on observations by the French
Academy of Sciences in , when the Academy recorded that the selective yellow light was less
dazzling than white light and that the light diffused less in fog than green or blue lights. The
mandate was in effect until December , [65] so for many years yellow headlights visually marked
French-registered cars wherever they were seen, [66] though some French drivers are said to
have switched to white headlamps despite the requirement for yellow ones. The requirement
was criticised as a trade barrier in the automobile sector; [68] French politician Jean-Claude
Martinez described it as a protectionist law. In a survey published in , automakers gave a range
of responses when asked what it cost to supply a car with yellow headlamps for France.
General Motors and Lotus said there was no additional cost, Rover said the additional cost was
marginal, and Volkswagen said yellow headlamps added 28 Deutsche Marks to the cost of
vehicle production. The directive was adopted unanimously by the council, and hence with
France's vote. Though no longer required in France, selective yellow headlamps remain legal
there; the current regulation stipulates that "every motor vehicle must be equipped, at the front,
with two or four lights, creating in a forward direction selective yellow or white light permitting

efficient illumination of the road at night for a distance, in clear conditions, of metres". A light
source filament or arc is placed at or near the focus of a reflector, which may be parabolic or of
non-parabolic complex shape. Fresnel and prism optics moulded into the headlamp lens refract
shift parts of the light laterally and vertically to provide the required light distribution pattern.
Most sealed-beam headlamps have lens optics. Starting in the s, headlamp reflectors began to
evolve beyond the simple stamped steel parabola. The Austin Maestro was the first vehicle
equipped with Lucas-Carello's homofocal reflectors, which comprised parabolic sections of
different focal length to improve the efficiency of light collection and distribution. General
Motors ' Guide Lamp division in America had experimented with clear-lens complex-reflector
lamps in the early s and achieved promising results, [79] but the US-market Honda Accord was
first with clear-lens multi-reflector headlamps; these were developed by Stanley in Japan. The
optics to distribute the light in the desired pattern are designed into the reflector itself, rather
than into the lens. Depending on the development tools and techniques in use, the reflector may
be engineered from the start as a bespoke shape, or it may start as a parabola standing in for
the size and shape of the completed package. In the latter case, the entire surface area is
modified so as to produce individual segments of specifically calculated, complex contours.
The shape of each segment is designed such that their cumulative effect produces the required
light distribution pattern. Modern reflectors are commonly made of compression-moulded or
injection moulded plastic , though glass and metal optic reflectors also exist. The reflective
surface is vapour deposited aluminum, with a clear overcoating to prevent the extremely thin
aluminium from oxidizing. Extremely tight tolerances must be maintained in the design and
production of complex-reflector headlamps. Night driving is difficult and dangerous due to the
blinding glare of headlights from oncoming traffic. Headlamps that satisfactorily illuminate the
road ahead without causing glare have long been sought. The first solutions involved
resistance-type dimming circuits, which decreased the intensity of the headlamps. This yielded
to tilting reflectors, and later to dual-filament bulbs with a high and a low beam. In a
two-filament headlamp, there can only be one filament exactly at the focal point of the reflector.
There are two primary means of producing two different beams from a two-filament bulb in a
single reflector. One filament is located at the focal point of the reflector. The other filament is
shifted axially and radially away from the focal point. In most 2-filament sealed beams and in
2-filament replaceable bulbs of type , , and H13 , the high-beam filament is at the focal point and
the low-beam filament is off focus. For use in right-traffic countries, the low-beam filament is
positioned slightly upward, forward, and leftward of the focal point, so that when it is energized,
the beam is widened and shifted slightly downward and rightward of the headlamp axis.
Transverse-filament bulbs such as the can only be used with the filaments horizontal, but
axial-filament bulbs can be rotated or "clocked" by the headlamp designer to optimize the beam
pattern or to affect the traffic-handedness of the low beam. The latter is accomplished by
clocking the low-beam filament in an upward-forward-leftward position to produce a right-traffic
low beam, or in an upward-forward-rightward position to produce a left-traffic low beam. The
opposite tactic has also been employed in certain two-filament sealed beams. Placing the low
beam filament at the focal point to maximize light collection by the reflector, and positioning the
high beam filament slightly rearward-rightward-downward of the focal point. The relative
directional shift between the two beams is the same with either technique â€” in a right-traffic
country, the low beam is slightly downward-rightward and the high beam is slightly
upward-leftward, relative to one another â€” but the lens optics must be matched to the filament
placements selected. The traditional European method of achieving low and high beams from a
single bulb involves two filaments along the axis of the reflector. When the low beam filament is
illuminated, this shield casts a shadow on the corresponding lower area of the reflector,
blocking downward light rays that would otherwise strike the reflector and be cast above the
horizon. This is used to create the upsweep or upstep characteristic of ECE low beam light
distributions. The bulb's rotative position within the reflector depends on the type of beam
pattern to be produced and the traffic directionality of the market for which the headlamp is
intended. In , US regulations were amended to permit the use of H4 bulbs redesignated HB2 and
, and with slightly different production tolerances stipulated. These are physically and
electrically interchangeable with H4 bulbs. Each system has its advantages and disadvantages.
The American system historically permitted a greater overall amount of light within the low
beam, since the entire reflector and lens area is used, but at the same time, the American
system has traditionally offered much less control over upward light that causes glare, and for
that reason has been largely rejected outside the US. In addition, the American system makes it
difficult to create markedly different low and high beam light distributions. The high beam is
usually a rough copy of the low beam, shifted slightly upward and leftward. However, low beam
focus and glare control are easier to achieve. Therefore, the difference in active optical area and

overall beam light content no longer necessarily exists between US and ECE beams. Dual-beam
HID headlamps employing reflector technology have been made using adaptations of both
techniques. In this system a filament is located at one focus of an ellipsoidal reflector and has a
condenser lens at the front of the lamp. A shade is located at the image plane, between the
reflector and lens, and the projection of the top edge of this shade provides the low-beam
cutoff. The shape of the shade edge and its exact position in the optical system determine the
shape and sharpness of the cutoff. Such optics are known as BiXenon or BiHalogen projectors.
If the cutoff shade is fixed in the light path, separate high-beam lamps are required. The
condenser lens may have slight fresnel rings or other surface treatments to reduce cutoff
sharpness. Modern condenser lenses incorporate optical features specifically designed to
direct some light upward towards the locations of retroreflective overhead road signs. Hella
introduced ellipsoidal optics for acetylene headlamps in , but following the electrification of
vehicle lighting, this optical technique wasn't used for many decades. The first modern
polyellipsoidal projector automotive lamp was the Super-Lite , an auxiliary headlamp produced
in a joint venture between Chrysler Corporation and Sylvania and optionally installed in and
full-size Dodge automobiles. It used an watt transverse-filament tungsten-halogen bulb and was
intended as a mid-beam, to extend the reach of the low beams during turnpike travel when low
beams alone were inadequate but high beams would produce excessive glare. Projector main
headlamps appeared in on the Audi Quartz, a concept car designed by Pininfarina for Geneva
Auto Salon. The first electric headlamp light source was the tungsten filament , operating in a
vacuum or inert-gas atmosphere inside the headlamp bulb or sealed beam. Compared to
newer-technology light sources, tungsten filaments give off small amounts of light relative to
the power they consume. Also, during the normal operation of such lamps, tungsten boils off
the surface of the filament and condenses on the bulb glass, blackening it. This reduces the
light output of the filament and blocks some of the light that would pass through an
unblackened bulb glass, though blackening was less of a problem in sealed beam units; their
large interior surface area minimized the thickness of the tungsten accumulation. For these
reasons, plain tungsten filaments are all but obsolete in automotive headlamp service.
Tungsten-halogen technology also called "quartz-halogen", "quartz-iodine", "iodine cycle", etc.
At equal luminosity, the halogen-cycle bulbs also have longer lifetimes. European-designed
halogen headlamp light sources are generally configured to provide more light at the same
power consumption as their lower-output plain tungsten counterparts. By contrast, many
US-based designs are configured to reduce or minimize the power consumption while keeping
light output above the legal minimum requirements; some US tungsten-halogen headlamp light
sources produce less initial light than their non-halogen counterparts. After replaceable
halogen bulbs were permitted in US headlamps in , development of US bulbs continued to favor
long bulb life and low power consumption, while European designs continued to prioritise
optical precision and maximum output. The H1 lamp was the first tungsten-halogen headlamp
light source. It was introduced in by a consortium of European bulb and headlamp makers. This
bulb has a single axial filament that consumes 55 watts at H1 still sees wide use in low beams,
high beams and auxiliary fog and driving lamps , as does H3. The H2 is no longer a current type,
since it requires an intricate bulb holder interface to the lamp, has a short life and is difficult to
handle. For those reasons, H2 was withdrawn [88] from ECE Regulation 37 for use in new lamp
designs though H2 bulbs are still manufactured for replacement purposes in existing lamps ,
but H1 and H3 remain current and these two bulbs were legalised in the United States in In , the
Americans created their own standard for a bulb called HB2: almost identical to H4 except with
more stringent constraints on filament geometry and positional variance, [92] [93] and power
consumption and light output expressed at the US test voltage of It is a The is rated for 65 watts
high beam and 45 watts low beam at A further development of the tungsten-halogen bulb has a
dichroic coating that passes visible light and reflects infrared radiation. The glass in such a
bulb may be spherical or tubular. The reflected infrared radiation strikes the filament located at
the center of the glass envelope, heating the filament to a greater degree than can be achieved
through resistive heating alone. The superheated filament emits more light without an increase
in power consumption. High-intensity discharge lamps HID produce light with an electric arc
rather than a glowing filament. The high intensity of the arc comes from metallic salts that are
vaporized within the arc chamber. These lamps have a higher efficacy than tungsten lamps.
Because of the increased amounts of light available from HID burners relative to halogen bulbs,
HID headlamps producing a given beam pattern can be made smaller than halogen headlamps
producing a comparable beam pattern. Alternatively, the larger size can be retained, in which
case the xenon headlamp can produce a more robust beam pattern. Automotive HID may be
called "xenon headlamps", though they are actually metal-halide lamps that contain xenon gas.
The xenon gas allows the lamps to produce minimally adequate light immediately upon start,

and shortens the run-up time. The usage of argon , as is commonly done in street lights and
other stationary metal-halide lamp applications, causes lamps to take several minutes to reach
their full output. The light from HID headlamps can exhibit a distinct bluish tint when compared
with tungsten-filament headlamps. When a halogen headlamp is retrofitted with an HID bulb,
light distribution and output are altered. In Europe and the many non-European countries
applying ECE Regulations, even HID headlamps designed as such must be equipped with lens
cleaning and automatic self-leveling systems, except on motorcycles. The AC ballast is about
the size of a building brick. This was the only system to operate on DC , since reliability proved
inferior to the AC systems. HID headlamp bulbs do not run on low-voltage DC current, so they
require a ballast with either an internal or external ignitor. The ignitor is integrated into the bulb
in D1 and D3 systems, and is either a separate unit or part of the ballast in D2 and D4 systems.
The ballast controls the current to the bulb. The ignition and ballast operation proceeds in three
stages:. HID headlamp burners produce between 2, and 3, lumens from between 35 and 38 watts
of electrical power, while halogen filament headlamp bulbs produce between and 2, lumens
from between 40 and 72 watts at The D stands for discharge , and the number is the type
designator. The final letter describes the outer shield. The arc within an HID headlamp bulb
generates considerable short-wave ultraviolet UV light, but none of it escapes the bulb, for a
UV-absorbing hard glass shield is incorporated around the bulb's arc tube. This is important to
prevent degradation of UV-sensitive components and materials in headlamps, such as
polycarbonate lenses and reflector hardcoats. They have an opaque mask covering specific
portions of the shield, which facilitates the optical creation of the light-dark boundary cutoff
near the top of a low-beam light distribution. The correlated color temperature of factory
installed automotive HID headlamps is between K and K [ citation needed ] while
tungsten-halogen lamps are at K to K. The spectral power distribution SPD of an automotive HID
headlamp is discontinuous and spikey while the SPD of a filament lamp, like that of the sun, is a
continuous curve. Studies have shown no significant safety effect of this degree of CRI
variation in headlighting. In a headlamp optic designed for use with an HID lamp, it produces
more usable light. Studies have demonstrated drivers react faster and more accurately to
roadway obstacles with good HID headlamps than halogen ones. Luminous efficacy is the
measure of how much light is produced versus how much energy is consumed. HID burners
give higher efficacy than halogen lamps. The highest-intensity halogen lamps, H9 and HIR1,
produce to lumens from approximately 70 watts at The average service life of an HID lamp is
hours, compared to between and hours for a halogen lamp. Vehicles equipped with HID
headlamps except motorcycles are required by ECE regulation 48 also to be equipped with
headlamp lens cleaning systems and automatic beam leveling control. Both of these measures
are intended to reduce the tendency for high-output headlamps to cause high levels of glare to
other road users. In North America, ECE R48 does not apply and while lens cleaners and beam
levelers are permitted, they are not required; [] HID headlamps are markedly less prevalent in
the US, where they have produced significant glare complaints. The disposal of
mercury-containing vehicle parts is increasingly regulated throughout the world, for example
under US EPA regulations. Newer HID bulb designs D3R, D3S, D4R, and D4S which are in
production since contain no mercury, [] [] but are not electrically or physically compatible with
headlamps designed for previous bulb types. HID headlamps are significantly more costly to
produce, install, purchase, and repair. The extra cost of the HID lights may exceed the fuel cost
savings through their reduced power consumption, though some of this cost disadvantage is
offset by the longer lifespan of the HID burner relative to halogen bulbs. Automotive headlamp
applications using light-emitting diodes LEDs have been undergoing very active development
since The high beam and turn signal functions used filament bulbs. The headlamp was supplied
by Koito. This works because the LED high beams are split into numerous individual
light-emitting diodes. High-beam LEDs in both headlights are arranged in a matrix and adapt
fully electronically to the surroundings in milliseconds. They are activated and deactivated or
dimmed individually by a control unit. In addition, the headlights also function as a cornering
light. Using predictive route data supplied by the MMI navigation plus , the focus of the beam is
shifted towards the bend even before the driver turns the steering wheel. As of , LED headlamps
such as those available on the Toyota Prius were giving performance between halogen and HID
headlamps, [] with system power consumption slightly lower than other headlamps, longer
lifespans and more flexible design possibilities. Before LEDs, all light sources used in
headlamps tungsten, halogen, HID emitted infrared energy that can thaw built-up snow and ice
off a headlamp lens and prevent further accumulation. LEDs do not. Some LED headlamps
move heat from the heat sink on the back of the LEDs to the inner face of the front lens to warm
it up, [ citation needed ] while on others no provision is made for lens thawing. A laser lamp
uses mirrors to direct a laser on to a phosphor that then emits a light. Laser lamps use half as

much power as LED lamps. They were first developed by Audi for use as headlamps in the 24
Hours of Le Mans. In , the BMW i8 became the first production car to be sold with an auxiliary
high-beam lamp based on this technology. Automatic systems for activating the headlamps
have been available since the mids, [ citation needed ] originally only on luxury American
models such as Cadillac, Lincoln, and Imperial. Modern implementations use sensors to detect
the amount of exterior light. UN R48 has mandated the installation of automatic headlamps
since 30 July With a daytime running lamp equipped and operated, the dipped beam headlamp
should automatically turn on if the car is driving in less than 1, lux ambient conditions such as
in a tunnel and in dark environments. While in such situations, a daytime running lamp would
make glare more evident to the upcoming vehicle driver, which in turn would influence the
upcoming vehicle driver's eyesight, such that, by automatically switching the daytime running
lamp to the dipped-beam headlamp, the inherent safety defect could be solved and safety
benefit ensured. The Citroen 2CV was launched in France with a manual headlamp leveling
system, controlled by the driver with a knob through a mechanical rod linkage. This allowed the
driver to adjust the vertical aim of the headlamps to compensate for the passenger and cargo
load in the vehicle. The first vehicle to be so equipped was the Panhard Dyna Z. Beginning in
the s, Germany and some other European countries began requiring remote-control headlamp
leveling systems that permit the driver to lower the lamps' aim by means of a dashboard control
lever or knob if the rear of the vehicle is weighted down with passengers or cargo, which would
tend to raise the lamps' aim angle and create glare. Such systems typically use stepper motors
at the headlamp and a rotary switch on the dash marked "0", "1", "2", "3" for different beam
heights, "0" being the "normal" and highest position for when the car is lightly loaded.
Internationalized ECE Regulation 48, in force in most of the world outside North America,
currently specifies a limited range within which the vertical aim of the headlamps must be
maintained under various vehicle load conditions; if the vehicle isn't equipped with an adaptive
suspension sufficient to keep the headlamps aimed correctly regardless of load, a headlamp
leveling system is required. Such vehicles must be equipped with headlamp self-leveling
systems that sense the vehicle's degree of squat due to cargo load and road inclination, and
automatically adjust the headlamps' vertical aim to keep the beam correctly oriented without
any action required by the driver. Leveling systems are not required by the North American
regulations. A study, however, suggests automatic levelers on all headlamps, not just those
with high-power light sources, would give drivers substantial safety benefits of better seeing
and less glare. These provide improved lighting for cornering. Some automobiles have their
headlamps connected to the steering mechanism so the lights will follow the movement of the
front wheels. Czechoslovak Tatra was an early implementer of such a technique, producing in
the s a vehicle with a central directional headlamp. The American Tucker Sedan was likewise
equipped with a third central headlamp connected mechanically to the steering system. At that
time US regulations required this system to be removed from those models sold in the U. The D
series cars equipped with the system used cables connecting the long-range headlamps to a
lever on the steering relay while the inner long-range headlamps on the SM used a sealed
hydraulic system using a glycerin-based fluid instead of mechanical cables. The cables of the D
system tended to rust in the cable sheaths while the SM system gradually leaked fluid, causing
the long-range lamps to turn inward, looking "cross-eyed. The glasses have thin stripes on their
surfaces that are heated by the headlight beams; however, the ducted warm air provides
demisting when the headlamps are not turned on. The glasses' stripes on both D and SM cars
appear similar to rear windshield glass electric defogger heating strips, but they are passive,
not electrified [ citation needed ]. Beginning in the s, there was a resurgence in interest in the
idea of moving or optimizing the headlight beam in response not only to vehicular steering and
suspension dynamics, but also to ambient weather and visibility conditions, vehicle speed, and
road curvature and contour. A task force under the EUREKA organization, composed primarily
of European automakers, lighting companies and regulators began working to develop design
and performance specifications for what is known as Adaptive Front-Lighting Systems,
commonly AFS. Rather than the mechanical linkages employed in earlier directional-headlamp
systems, AFS relies on electronic sensors, transducers , and actuators. Other AFS techniques
include special auxiliary optical systems within a vehicle's headlamp housings. These auxiliary
systems may be switched on and off as the vehicle and operating conditions call for light or
darkness at the angles covered by the beam the auxiliary optics produce. A typical system
measures steering angle and vehicle speed to swivel the headlamps. Even when conditions
would warrant the use of high-beam headlamps, drivers often do not use them. General Motors
introduced the first automatic headlight dimmer called the 'Autronic Eye' in on their Cadillac ,
Buick , and Oldsmobile models; the feature was offered in other GM vehicles starting in An
amplifier module was located in the engine compartment that controlled the headlight relay

using signals from the dashboard-mounted tube unit. This pioneering setup gave way in to a
system called 'GuideMatic' in reference to GM's Guide lighting division. The GuideMatic had a
more compact dashtop housing and a control knob that allowed the driver to adjust the
system's sensitivity threshold to determine when the headlamps would be dipped from high to
low beam in response to an oncoming vehicle. By the early s, this option was withdrawn from
all GM models except Cadillac , on which GuideMatic was available through The photosensor
for this system used an amber lens, and the adoption of retro-reflective yellow road signs, such
as for oncoming curves, caused them to dim prematurely - possibly leading to their
discontinuation. Ford - and Chrysler -built vehicles were also available with the GM-made
dimmers from the s through the s. Though the systems based on photoresistors evolved,
growing more compact and moving from the dashboard to a less conspicuous location behind
the radiator grill, they were still unable to reliably discern headlamps from non-vehicular light
sources such as streetlights. They also did not dip to low beam when the driver approached a
vehicle from behind, and they would spuriously dip to low beam in response to road sign
reflections of the vehicle's own high beam headlamps. American inventor Jacob Rabinow
devised and refined a scanning automatic dimmer system impervious to streetlights and
reflections, [] but no automaker purchased the rights, and the problematic photoresistor type
remained on the market through the late s. In , the inventor Even P. Bone developed a system
where a vane in front of each headlight moved automatically and caused a shadow in front of
the approaching vehicle, allowing for high beam use without glare for the approaching driver.
The system, called "Bone-Midland Lamps," was never taken up by any car manufacturer.
Present systems based on imaging CMOS cameras can detect and respond appropriately to
leading and oncoming vehicles while disregarding streetlights, road signs, and other spurious
signals. Camera-based beam selection was first released in on the Jeep Grand Cherokee and
has since then been incorporated into comprehensive driver assistance systems by automakers
worldwide. The headlights will dim when a bright reflection bounces off of a street sign.
Intelligent Light System is a headlamp beam control system introduced in on the
Mercedes-Benz E-Class W [] which offers five different bi-xenon light functions, [] each of which
is suited to typical driving or weather conditions:. Adaptive Highbeam Assist is Mercedes-Benz '
marketing name for a headlight control strategy that continuously automatically tailors the
headlamp range so the beam just reaches other vehicles ahead, thus always ensuring maximum
possible seeing range without glaring other road users. The range of the beam can vary
between 65 and meters, depending on traffic conditions. In traffic, the low beam cutoff position
is adjusted vertically to maximise seeing range while keeping glare out of leading and oncoming
drivers' eyes. When no traffic is close enough for glare to be a problem, the system provides full
high beam. Headlamps are adjusted every 40 milliseconds by a camera on the inside of the front
windscreen which can determine distance to other vehicles. Since some Audi models with
Xenon headlamps are offering a similar system: adaptive light with variable headlight range
control. A glare-free high beam is a camera-driven dynamic lighting control strategy that
selectively shades spots and slices out of the high beam pattern to protect other road users
from glare, while continuously providing the driver with maximum seeing range. The dynamic
shadowing can be achieved with movable shadow masks shifted within the light path inside the
headlamp. Or, the effect can be achieved by selectively darkening addressable LED emitters or
reflector elements, a technique known as pixel light. The first mechanically controlled non-LED ,
glare-free high beam was Volkswagen's "Dynamic Light Assist" package, [] which was
introduced in on the Volkswagen Touareg , [] Phaeton , [] and Passat. See LED section.
Headlamp systems require periodic maintenance. Sealed beam headlamps are modular; when
the filament burns out, the entire sealed beam is replaced. Most vehicles in North America made
since the late s use headlamp lens-reflector assemblies that are considered a part of the car,
and just the bulb is replaced when it fails. Manufacturers vary the means by which the bulb is
accessed and replaced. Headlamp aim must be properly checked and adjusted frequently, for
misaimed lamps are dangerous and ineffective. Over time, the headlamp lens can deteriorate. It
can become pitted due to abrasion of road sand and pebbles and can crack, admitting water
into the headlamp. This is due to oxidation of the painted-on lens hardcoat by ultraviolet light
from the sun and the headlamp bulbs. If it is minor, it can be polished out using a reputable
brand of a car polish that is intended for restoring the shine to chalked paint. In more advanced
stages, the deterioration extends through the actual plastic material, rendering the headlamp
useless and necessitating complete replacement. Sanding or aggressively polishing the lenses,
or plastic headlight restoration , can buy some time, but doing so removes the protective
coating from the lens, which when so stripped will deteriorate faster and more severely. Kits for
a quality repair are available that allow the lens to be polished with progressively finer
abrasives, and then be sprayed with an aerosol of ultra violet resistant clear coating. The

reflector, made out of vaporized aluminum deposited in an extremely thin layer on a metal,
glass, or plastic substrate , can become dirty, oxidised, or burnt, and lose its specularity. This
can happen if water enters the headlamp, if bulbs of higher than specified wattage are installed,
or simply with age and use. Reflectors thus degraded, if they cannot be cleaned, must be
replaced. Dirt buildup on headlamp lenses increases glare to other road users, even at levels
too low to reduce seeing performance significantly for the driver. Some cars have lens cleaners
fitted even where the regulations do not require them. Lens cleaning systems come in two main
varieties: a small motor-driven rubber wiper or brush conceptually similar to windshield wipers ,
or a fixed or telescopic high-pressure sprayer which cleans the lenses with a spray of
windshield washer fluid. Most recent lens cleaning systems are of the spray type because UN
regulations do not permit mechanical cleaning systems wipers to be used with plastic-lens
headlamps, [10] and most recent headlamps have plastic lenses. Some cars with retractable
headlamps, such as the original Mazda MX-5 , have a squeegee at the front of the lamp recess
which automatically wipes the lenses as they are raised or lowered, although it does not provide
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