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Fog is a visible aerosol consisting of tiny water droplets or ice crystals suspended in the air at
or near the Earth 's surface. In turn, fog has affected many human activities, such as shipping,
travel, and warfare. The term "fog" is typically distinguished from the more generic term "cloud"
in that fog is low-lying, and the moisture in the fog is often generated locally such as from a
nearby body of water, like a lake or the ocean, or from nearby moist ground or marshes. By
definition, fog reduces visibility to less than 1 kilometre 0. For aviation purposes in the UK, a
visibility of less than 5 kilometres 3. Fog forms when the difference between air temperature and
dew point is less than 2. Fog begins to form when water vapor condenses into tiny water
droplets that are suspended in the air. Some examples of ways that water vapor is added to the
air are by wind convergence into areas of upward motion; [6] precipitation or virga falling from
above; [7] daytime heating evaporating water from the surface of oceans, water bodies, or wet
land; [8] transpiration from plants; [9] cool or dry air moving over warmer water; [10] and lifting
air over mountains. Fog commonly produces precipitation in the form of drizzle or very light
snow. Drizzle becomes freezing drizzle when the temperature at the surface drops below the
freezing point. The thickness of a fog layer is largely determined by the altitude of the inversion
boundary, which in coastal or oceanic locales is also the top of the marine layer , above which
the air mass is warmer and drier. The inversion boundary varies its altitude primarily in
response to the weight of the air above it, which is measured in terms of atmospheric pressure.
The marine layer, and any fog-bank it may contain, will be "squashed" when the pressure is
high, and conversely, may expand upwards when the pressure above it is lowering. Fog can
form in a number of ways, depending on how the cooling that caused the condensation
occurred. Radiation fog is formed by the cooling of land after sunset by infrared thermal
radiation in calm conditions with a clear sky. The cooling ground then cools adjacent air by
conduction , causing the air temperature to fall and reach the dew point, forming fog. In perfect
calm, the fog layer can be less than a meter thick, but turbulence can promote a thicker layer.
Radiation fog occurs at night, and usually does not last long after sunrise, but it can persist all
day in the winter months, especially in areas bounded by high ground. Radiation fog is most
common in autumn and early winter. Examples of this phenomenon include the Tule fog.
Advection fog occurs when moist air passes over a cool surface by advection wind and is
cooled. It is most common at sea when moist air encounters cooler waters, including areas of
cold water upwelling , such as along the California coast see San Francisco fog. A strong
enough temperature difference over water or bare ground can also cause advection fog. Fog
formed by advection along the California coastline is propelled onto land by one of several
processes. A cold front can push the marine layer coast-ward, an occurrence most typical in the
spring or late fall. During the summer months, a low-pressure trough produced by intense
heating inland creates a strong pressure gradient, drawing in the dense marine layer. Also,
during the summer, strong high pressure aloft over the desert southwest, usually in connection
with the summer monsoon , produces a south to southeasterly flow which can drive the
offshore marine layer up the coastline; a phenomenon known as a "southerly surge", typically
following a coastal heat spell. However, if the monsoonal flow is sufficiently turbulent, it might
instead break up the marine layer and any fog it may contain. Moderate turbulence will typically
transform a fog bank, lifting it and breaking it up into shallow convective clouds called
stratocumulus. Evaporation fog or steam fog forms over bodies of water overlain by much
colder air; this situation can also lead to the formation of steam devils , which look like their
dust counterparts. Lake effect fog is of this type, sometimes in combination with other causes
like radiation fog. It tends to differ from most advective fog formed over land in that it is, like
lake-effect snow , a convective phenomenon, resulting in fog that can be very dense and deep
and looks fluffy from above. Frontal fog forms in much the same way as stratus cloud near a
front when raindrops, falling from relatively warm air above a frontal surface, evaporate into
cooler air close to the Earth's surface and cause it to become saturated. This type of fog can be
the result of a very low frontal stratus cloud subsiding to surface level in the absence of any
lifting agent after the front passes. Ice fog forms in very low temperatures and can be the result
of other mechanisms mentioned here, as well as the exhalation of moist warm air by herds of
animals. It can be associated with the diamond dust form of precipitation, in which very small
crystals of ice form and slowly fall. This often occurs during blue sky conditions, which can
cause many types of halos and other results of refraction of sunlight by the airborne crystals.
Freezing fog , which deposits rime , is composed of droplets of supercooled water that freeze to
surfaces on contact. Precipitation fog or frontal fog forms as precipitation falls into drier air
below the cloud, the liquid droplets evaporate into water vapor. The water vapor cools and at
the dewpoint it condenses and fog forms. Hail fog sometimes occurs in the vicinity of
significant hail accumulations due to decreased temperature and increased moisture leading to
saturation in a very shallow layer near the surface. It most often occurs when there is a warm,

humid layer atop the hail and when wind is light. This ground fog tends to be localized but can
be extremely dense and abrupt. It may form shortly after the hail falls; when the hail has had
time to cool the air and as it absorbs heat when melting and evaporating. Upslope fog forms
when moist air is going up the slope of a mountain or hill orographic lifting which condenses
into fog on account of adiabatic cooling , and to a lesser extent the drop in pressure with
altitude. Freezing fog occurs when liquid fog droplets freeze to surfaces, forming white soft or
hard rime. It is equivalent to freezing rain , and essentially the same as the ice that forms inside
a freezer which is not of the "frostless" or "frost-free" type. The term "freezing fog" may also
refer to fog where water vapor is super-cooled, filling the air with small ice crystals similar to
very light snow. It seems to make the fog "tangible", as if one could "grab a handful". In the
western United States, freezing fog may be referred to as pogonip. In his anthology Smoke
Bellew , Jack London described a pogonip which surrounded the main characters, killing one of
them. The Columbia Plateau experiences this phenomenon most years due to temperature
inversions, sometimes lasting for as long as three weeks. Frozen fog also known as ice fog is
any kind of fog where the droplets have frozen into extremely tiny crystals of ice in midair.
Urban ice fog can become extremely dense and will persist day and night until the temperature
rises. Extremely small amounts of ice fog falling from the sky form a type of precipitation called
ice crystals , often reported in Utqiagvik , Alaska. Ice fog often leads to the visual phenomenon
of light pillars. Pogonip fog in Virginia City, Nevada , from an early 20th-century postcard.
Up-slope fog or hill fog forms when winds blow air up a slope called orographic lift ,
adiabatically cooling it as it rises, and causing the moisture in it to condense. This often causes
freezing fog on mountaintops, where the cloud ceiling would not otherwise be low enough.
Valley fog forms in mountain valleys , often during winter. It is essentially a radiation fog
confined by local topography , and can last for several days in calm conditions. In California's
Central Valley , valley fog is often referred to as tule fog. Sea fog also known as haar or fret is
heavily influenced by the presence of sea spray and microscopic airborne salt crystals. Clouds
of all types require minute hygroscopic particles upon which water vapor can condense. Over
the ocean surface, the most common particles are salt from salt spray produced by breaking
waves. Except in areas of storminess, the most common areas of breaking waves are located
near coastlines, hence the greatest densities of airborne salt particles are there. Typically, such
lower humidity fog is preceded by a transparent mistiness along the coastline as condensation
competes with evaporation, a phenomenon that is typically noticeable by beachgoers in the
afternoon. Another recently discovered source of condensation nuclei for coastal fog is kelp
seaweed. Researchers have found that under stress intense sunlight, strong evaporation, etc.
Sea smoke , also called steam fog or evaporation fog , is the most localized form and is created
by cold air passing over warmer water or moist land. Arctic sea smoke is similar to sea smoke ,
but occurs when the air is very cold. Instead of condensing into water droplets, columns of
freezing, rising, and condensing water vapor is formed. The water vapor produces the sea
smoke fog , and is usually misty and smoke-like. This causes the water particles of fog to shrink
by evaporation, producing a "transparent mist". Garua fog is nearly invisible, yet it still forces
drivers to use windshield wipers because of deposition of liquid water on hard surfaces. Sea
fog or "fret" encroaching on Brighton Pier. Sea fog in the Arctic Ocean near the island of Jan
Mayen. Depending on the concentration of the droplets, visibility in fog can range from the
appearance of haze, to almost zero visibility. Many lives are lost each year worldwide from
accidents involving fog conditions on the highways, including multiple-vehicle collisions. The
aviation travel industry is affected by the severity of fog conditions. Even though modern
auto-landing computers can put an aircraft down without the aid of a pilot, personnel manning
an airport control tower must be able to see if aircraft are sitting on the runway awaiting takeoff.
Safe operations are difficult in thick fog, and civilian airports may forbid takeoffs and landings
until conditions improve. It involved burning enormous amounts of fuel alongside runways to
evaporate fog, allowing returning fighter and bomber pilots sufficient visual cues to safely land
their aircraft. The high energy demands of this method discourage its use for routine
operations. Shadows are cast through fog in three dimensions. The fog is dense enough to be
illuminated by light that passes through gaps in a structure or tree, but thin enough to let a
large quantity of that light pass through to illuminate points further on. As a result, object
shadows appear as "beams" oriented in a direction parallel to the light source. These
voluminous shadows are created the same way as crepuscular rays , which are the shadows of
clouds. In fog, it is solid objects that cast shadows. Sound typically travels fastest and farthest
through solids, then liquids, then gases such as the atmosphere. Sound is affected during fog
conditions due to the small distances between water droplets, and air temperature differences.
Molecular effect: Though fog is essentially liquid water, the many droplets are separated by
small air gaps. High-pitched sounds have a high frequency, which in turn means they have a

short wavelength. To transmit a high frequency wave, air must move back and forth very
quickly. Short-wavelength high-pitched sound waves are reflected and refracted by many
separated water droplets, partially cancelling and dissipating their energy a process called "
damping ". In contrast, low pitched notes, with a low frequency and a long wavelength, move
the air less rapidly and less often, and lose less energy to interactions with small water
droplets. Low-pitched notes are less affected by fog and travel further, which is why foghorns
use a low-pitched tone. Temperature effect: A fog can be caused by a temperature inversion
where cold air is pooled at the surface which helped to create the fog, while warmer air sits
above it. The inverted boundary between cold air and warm air reflects sound waves back
toward the ground, allowing sound that would normally radiate out escaping into the upper
atmosphere to instead bounce back and travel near the surface. A temperature inversion
increases the distance that lower frequency sounds can travel, by reflecting the sound between
the ground and the inversion layer. Particularly foggy places include [ citation needed ]
Hamilton, New Zealand and Grand Banks off the coast of Newfoundland the meeting place of
the cold Labrador Current from the north and the much warmer Gulf Stream from the south.
Some very foggy land areas in the world include Argentia Newfoundland and Point Reyes
California , each with over foggy days per year. Change in climate patterns could result in
relative drought in these areas. Some coastal communities use fog nets to extract moisture
from the atmosphere where groundwater pumping and rainwater collection are insufficient. Fog
can be of different type according to climatic conditions. Artificial fog is man-made fog that is
usually created by vaporizing a water- and glycol -based or glycerine -based fluid. The fluid is
injected into a heated metal block, and evaporates quickly. The resulting pressure forces the
vapor out of a vent. Upon coming into contact with cool outside air, the vapor condenses in
microscopic droplets and appears as fog. The presence of fog has often played a key role in
historical events, such as strategic battles. One example is the Battle of Long Island August 27,
, when American general George Washington and his command were able to evade imminent
capture by the British Army, using fog to conceal their escape. Both positive and negative
results were reported from both sides during that battle, due to impaired visibility. Maple tree
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Papaya whip. School bus yellow. Stil de grain yellow. Driving in heavy traffic is a hassle. But
driving in times of poor weather condition is a bigger headache. Foggy condition, for example,
limits road visibility. This makes driving inconvenient and dangerous. The same also goes to
mist, snow, sand, dust, and any other tiny substances that obstruct your vision. While regular
headlights are usually enough to illuminate your path during night time, making your way
through a dangerously think fog is another challenge on its own. To address this specific
problem, the industry developed car lights that are apt in different conditions. As the name
suggests, fog lights are complementary car lights designed to give you more visibility while
driving under poor weather conditions. They are not standard car equipment. In fact, you can
drive around many countries without the help of fog lights. But in places where fog and snow
are dense, fog lights make your driving safer. Fog lights have a peculiar beam shape compared
to your regular headlights. The shape of their beams is mostly wide and flat creating a strong
bar-shaped beam. They are placed low on the car and close to the front bumper and rear tail.

Technically, they are designed to cut through the minute water particles in the atmosphere. This
would improve your road visibility. It is of note that low road visibility attracts road accident
because you cannot see incoming obstacles â€” animals, road curves, signs, trees â€” in time.
Informs other road users of your distance Because distance is a tricky thing when driving under
poor road visibility, rear fog lights function as an indicator of distance between cars following
each other. It helps other drivers gauge your actual distance and speed. This is especially the
case when it is used without the presence of fog, snow, dust, etcetera. For this reason, some
areas prohibit the precarious use of fog lights. Not a headlight replacement While fog light
should be used together with your regular headlight when road visibility drops, it should not be
used as a replacement of headlights. Its beam is not broad enough to illuminate larger and
distant paths, and it is concentrated enough to kill. When to Use Fog Light As a rule of thumb,
fog lights should be switched on the moment your road visibility drops m. For your reference in
case you are not sure when that is , always check if you can still clearly see the rear tail light of
the car that in front of you. If it still visible, driving without a fog light is fine. But if you cannot
see their light trail, you should consider using your front and rear fog light. This is important so
that you would clearly see what is in front of you and those cars following you would rightly
gauge your distance. Some insurance company today would void your claim when they find out
that you did not use your fog light under conditions of poor visibility. Having said that, always
turn off your fog light whenever the road visibility gets better. You do not want police officers
stopping you due to some road violation. For the past years, producers have been releasing
different types of fog lights with different feats. Probably the most common type of fog light
today, this type is usually pre-built in many modern automobiles. They are more accessible and
affordable. Its downsides include its shorter life value and its weaker light beam. They last
longer due to the absence of filament to burn. They are also relatively efficient and bright
compared to halogen types. LED This type is more expensive than the other two. What makes it
special is its long life span and energy efficiency rating. This means that you do not need to
change your fog light device often. This is also true when it comes to fog lights. Of the three
types of fog lights listed above, some LED models offer a solid 50, hours of road lighting. The
lifespan of halogen models, on the other hand, is much shorter. This needs to be considered
when you choose your next fog light. What are your needs? What are your preferences? Beam
Output When it comes to fog lights, their brightness is usually measured by lumens and volts.
Always check this info to know what you are getting from the product. Car Compatibility While
some cars do have standard built-in fog lights that you only need to replace from time to time,
others will require you to have a mountable fog light. And they are mutually exclusive for most
cases. Know what type is compatible with your car. Summary It is always important to keep in
mind that fog lights are not a replacement for headlights. When not properly used, it can
become a road hazard. That is why its usage should always be under constant consideration.
Whenever fog dissipates, fog lights should always be turned off to not distract other drivers.
Always remember that using your fog light when it is only raining only creates more danger.
Fog lights also come in different types and feats. Always know your needs before buying one.
Car Accessories. Related Posts. Written by Kathleen. The lighting system of a motor vehicle
consists of lighting and signalling devices mounted or integrated to the front, rear, sides, and in
some cases the top of a motor vehicle. This lights the roadway for the driver and increases the
visibility of the vehicle, allowing other drivers and pedestrians to see a vehicle's presence,
position, size, direction of travel, and the driver's intentions regarding direction and speed of
travel. Emergency vehicles usually carry distinctive lighting equipment to warn drivers and
indicate priority of movement in traffic. Early road vehicles used fuelled lamps, before the
availability of electric lighting. The Ford Model T used carbide lamps for headlamps and oil
lamps for tail lamps. It did not have all-electric lighting as a standard feature until several years
after introduction. Dynamos for automobile headlamps were first fitted around and became
commonplace in s automobiles. Silent film star Florence Lawrence is often credited with
designing the first "auto signaling arm", a predecessor to the modern turn signal, along with the
first mechanical brake signal. She did not patent these inventions, however, and as a result she
received no credit forâ€”or profit fromâ€”either one. The sealed beam headlamp was introduced
in and standardised as the only acceptable type in the USA in Self-cancelling turn signals were
developed in By headlamps and signal lamps were integrated into the body styling. Halogen
headlamp light sources were developed in Europe in HID headlamps were produced starting in
In , the first LED tail lamps were installed on mass-production automobiles. LED headlamps
were introduced in the first decade of the 21st century. The colour of light emitted by vehicle
lights is largely standardised by longstanding convention. No other colours are permitted
except on emergency vehicles. Forward illumination is provided by high- "main", "full",
"driving" and low- "dip", "dipped", "passing" beam headlamps , which may be augmented by

auxiliary fog lamps, driving lamps, or cornering lamps. Dipped-beam also called low, passing,
or meeting beam headlamps provide a light distribution to give adequate forward and lateral
illumination without dazzling other road users with excessive glare. This beam is specified for
use whenever other vehicles are present ahead. UN Regulations for headlamps 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. Main-beam also called high, driving, or full beam
headlamps provide an intense, centre-weighted distribution of light with no particular control of
glare. Therefore, they are only suitable for use when alone on the road, as the glare they
produce will dazzle other drivers. Auxiliary high beam lamps may be fitted to provide high
intensity light to enable the driver to see at longer range than the vehicle's high beam
headlamps. They are common in countries with large stretches of unlit roads, or in regions such
as the Nordic countries [ citation needed ] where the period of daylight is short during winter.
Many countries regulate the installation and use of driving lamps. For example, in Russia each
vehicle may have no more than three pairs of lights including the original-equipment items, and
in Paraguay auxiliary driving lamps must be off and covered with opaque material when the
vehicle is operated in urban areas. Front fog lamps provide a wide, bar-shaped beam of light
with a sharp cutoff at the top, and are generally aimed and mounted low. They are sometimes
used in place of dipped-beam headlamps, reducing the glare-back from fog or falling snow,
although the legality varies by jurisdiction of using front fog lamps without low beam
headlamps. In most countries, weather conditions rarely necessitate the use of front fog lamps
and there is no legal requirement for them, so their primary purpose is frequently cosmetic.
They are often available as optional extras or only on higher trim levels of many cars. An SAE
study has shown that in the United States more people inappropriately use their fog lamps in
dry weather than use them properly in poor weather. The driver of a vehicle must not use any
fog light fitted to the vehicle unless the driver is driving in fog, mist or under other atmospheric
conditions that restrict visibility. The respective purposes of front fog lamps and driving lamps
are often confused, due in part to the misconception that fog lamps are necessarily selective
yellow, while any auxiliary lamp that makes white light is a driving lamp. On some models,
cornering lamps provide white steady-intensity light for lateral illumination in the direction of an
intended turn or lane change. They are generally actuated in conjunction with the turn signals,
and they may be wired to also illuminate when the vehicle is shifted into reverse gear. American
technical standards contain provisions for front cornering lamps [22] as well as rear cornering
lamps. Police cars, emergency vehicles, and those competing in road rallies are sometimes
equipped with an auxiliary lamp, sometimes called an alley light, in a swivel-mounted housing
attached to one or both a-pillars , directable by a handle protruding through the pillar into the
vehicle. Conspicuity devices are the lamps and reflectors that make a vehicle conspicuous and
visible with respect to its presence, position, direction of travel, change in direction or
deceleration. Such lamps may burn steadily, blink, or flash, depending on their intended and
regulated function. Despite the UK term, these are not the same as the side marker lights
described below. The front position lamps on any vehicle must emit white light unless the
vehicle is a motorcycle which may have amber front position lamps [10] [21] [26] [27] In the US,
Canada, Mexico, Iceland, Japan, New Zealand, Australia only if combined with a side marker ,
[28] South Korea, North Korea, Vietnam, China, Thailand, Cambodia, Laos and much of the
Middle East; [ citation needed ] they may emit an amber light on any vehicle. The city light
terminology for front position lamps [29] derives from the practice, formerly adhered to in cities
like Moscow, London and Paris, of driving at night in built-up areas using these low- intensity
lights rather than headlamps. In Germany, the StVZO Road Traffic Licensing Regulations calls
for a different function also known as parking lamps : With the vehicle's ignition switched off,
the operator may activate a low-intensity light at the front white and rear red on either the left or
the right side of the car. This function is used when parking in narrow unlit streets to provide
parked-vehicle conspicuity to approaching drivers. Some countries permit or require vehicles to
be equipped with daytime running lamps DRL. Depending on the regulations of the country for
which the vehicle is built, these may be functionally dedicated lamps, or the function may be
provided by the low beam or high beam headlamps, the front turn signals, or the front fog
lamps. Passenger cars and small delivery vans first type approved to UN Regulation 48 on or
after 7 February must be equipped with DRLs; large vehicles trucks and buses type approved
since August must be so equipped. Prior to the DRL mandate, countries requiring daytime
lights permitted low beam headlamps to provide that function. DRLs are permitted in many
countries where they are not required, but prohibited in other countries not requiring them.
Front, side, and rear position lamps are permitted, required, or forbidden to illuminate in
combination with daytime running lamps , depending on the jurisdiction and the DRL
implementation. Likewise, according to jurisdictional regulations, DRLs mounted within a

certain distance of turn signals are permitted or required to extinguish or dim down to parking
lamp intensity individually when the adjacent turn signal is operating. UN Regulation 87
stipulates that DRLs must emit white light with an intensity of at least candela on axis and no
more than candela in any direction. In the US, daytime running lamps may emit either amber or
white light, and may produce up to 7, candela. This has provoked a large number of complaints
about glare. UK regulations briefly required vehicles first used on or after 1 April to be equipped
with a dim-dip device [41] or special running lamps, except such vehicles as comply fully with
UN Regulation 48 regarding installation of lighting equipment. The running lamps permitted as
an alternative to dim-dip were required to emit at least candela straight ahead, and no more than
candela in any direction. In practice, most vehicles were equipped with the dim-dip option rather
than the running lamps. The dim-dip systems were not intended for daytime use as DRLs.
Rather, they operated if the engine was running and the driver switched on the parking lamps
called "sidelights" in the UK. Dim-dip was intended to provide a nighttime "town beam" with
intensity between that of the parking lamps commonly used at the time by British drivers in city
traffic after dark, and dipped low beams; the former were considered insufficiently intense to
provide improved conspicuity in conditions requiring it, while the latter were considered too
glaring for safe use in built-up areas. The UK was the only country to require such dim-dip
systems, though vehicles so equipped were sold in other Commonwealth countries with
left-hand traffic. In , the European Commission successfully prosecuted the UK government in
the European Court of Justice , arguing that the UK requirement for dim-dip was illegal under
EC directives prohibiting member states from enacting vehicle lighting requirements not
contained in pan-European EC directives. As a result, the UK requirement for dim-dip was
quashed. In the United States, amber front and red rear side marker lamps and retroreflectors
are required. The law initially required lights or retroreflectors on vehicles manufactured after 1
January This was amended to require lights and retroreflectors on vehicles manufactured after
1 January If installed, they are required to be brighter and visible through a larger horizontal
angle than US side markers, may flash only in synchronous phase with the turn signals but are
not required to flash , and they must be amber at the front and rear, except rear side markers
may be red if they are grouped, combined, or reciprocally incorporated with another rear
lighting function that is required to be red. Japan's replacement of unique national rules with
ECE Regulations has caused automakers to change the rear side marker colour from red to
amber on their models so equipped in the Japanese market. Direction-indicator lamps [21] or
turn signals, [10] informally known as "directional signals", "directionals", "blinkers", or
"indicators", are blinking lamps mounted near the left and right front and rear corners of a
vehicle, and sometimes on the sides or on the side mirrors of a vehicle, activated by the driver
on one side of the vehicle at a time to advertise intent to turn or change lanes towards that side.
Older turn signals are powered by thermal flashers which used a heating element , leaf spring
and a bimetallic strip. When the signal stalk is pushed up or down, the heating element heats
up, causing the bimetallic strip to compress the leaf spring and closing the contacts from the
battery to the turn signal lamps. As the lamps draw more current than the heating element, the
heating element has lesser current and cools, causing the leaf spring to push the bimetallic
strip away and opening the circuit and this cycle keeps repeating until the turn is canceled.
Thermal flashers were superseded by electromechanical relays since the s and used a
relaxation oscillator chip to generate square waves to the relay coil, causing the relay contacts
to open and close, causing the lamps to flash and also generates the clicking sound associated
with turn signals. Modern cars now use a relaxation oscillator and solid-state relay built into the
body control module to flash the lamps and use speakers to produce the clicking sound, which
varies by each car manufacturer. They also detect a lamp burn-out and mimic hyperflashing of a
thermal flasher or a relay. Electric turn-signal lights date from as early as Hand signals are also
sometimes used when regular vehicle lights are malfunctioning or for older vehicles without
turn signals. Some cars from the s to early s used retractable semaphores called trafficators
rather than flashing lights. They were commonly mounted high up behind the front doors and
swung out horizontally. However, they were fragile and could be easily broken off and also had
a tendency to stick in the closed position. These can be fitted with flashing lights as an
upgrade. As with all vehicle lighting and signalling devices, turn-signal lights must comply with
technical standards that stipulate minimum and maximum permissible intensity levels,
minimum horizontal and vertical angles of visibility, and minimum illuminated surface area to
ensure that they are visible at all relevant angles, do not dazzle those who view them, and are
suitably conspicuous in conditions ranging from full darkness to full direct sunlight. In most
countries, cars must be equipped with side-mounted turn signal repeaters to make the turn
indication visible laterally i. These are permitted, but not required in the United States. As an
alternative in both the United States and Canada, the front amber side marker lights may be

wired to flash with the turn signals, but this is not mandatory. Mercedes-Benz introduced the
side turn signal repeaters integrated into the side view mirror in , starting with its facelifted
E-Class W Some evidence suggests these mirror-mounted turn signals may be more effective
than fender-mounted items. It is also required that the vehicle operator be alerted by much
faster- or slower-than-normal flashing in the event a turn signal light fails. Turn signals are in
almost every case activated by a horizontal lever or "stalk" protruding from the side of the
steering column, though on some vehicles it protrudes from the dashboard. The driver raises or
lowers the outboard end of the stalk, in accord with the clockwise or anticlockwise direction the
steering wheel is about to be turned. In left-hand drive vehicles, the turn indicator stalk is
usually located to the left of the steering wheel. In right-hand-drive vehicles, there is less
consistency; it may be located to the left or to the right of the steering wheel. Regulations do
not specify a mandatory location for the turn signal control, only that it be visible and operable
by the driver, andâ€”at least in North Americaâ€”that it be labelled with a specific symbol if it is
not located on the left side of the steering column. Virtually all vehicles except many
motorcycles and commercial semi-tractors have a turn-indicator self-cancelling feature that
returns the lever to the neutral no signal position as the steering wheel approaches the
straight-ahead position after a turn has been made. Beginning in the late s, using the
direction-indicator lamps to signal for a lane change was facilitated by the addition of a
spring-loaded momentary signal-on position just shy of the left and right detents. The signal
operates for however long the driver holds the lever partway towards the left or right turn signal
detent. Some vehicles have an automatic lane-change indication feature; tapping the lever
partway towards the left or right signal position and immediately releasing it causes the
applicable turn indicators to flash three to five times. Some transit buses , such as those in New
York , have turn signals activated by floor-mounted momentary-contact footswitches on the
floor near the driver's left foot on left-hand drive buses. The foot-activated signals allow bus
drivers to keep both hands on the steering wheel while watching the road and scanning for
passengers as they approach a bus stop. New York City Transit bus drivers, among others, are
trained to step continuously on the right directional switch while servicing a bus stop, to signal
other road users they are intentionally dwelling at the stop, allowing following buses to skip that
stop. Sequential turn signals are a feature on some cars wherein the turn-signal function is
provided by multiple lit elements that illuminate sequentially rather than simultaneously: the
innermost lamp lights and remains illuminated, the next outermost lamp lights and remains
illuminated, followed by the next outermost lamp and so on until the outermost lamp lights
briefly, at which point all lamps extinguish together and, after a short pause, the cycle begins
again. The visual effect is one of outward motion in the direction of the intended turn or lane
change. They were factory fitted to â€”model Ford Thunderbirds , to â€” Mercury Cougars , to
Shelby Mustangs between and , to Imperials , to the Japanese-market â€” Nissan Cedric , some
Audi models and to Ford Mustangs since Two different systems were employed. The earlier,
fitted to the through Ford -built cars and the â€” Nissan Cedric, employed an electric motor
driving, through reduction gearing , a set of three slow-turning cams. These cams would actuate
switches to turn on the lights in sequence. Later Ford cars and the Imperial used a
transistorised control module with no moving parts to wear, break, or go out of adjustment.
FMVSS has been officially interpreted as requiring all light-sources in an active turn signal to
illuminate simultaneously. Until the early s, most front turn signals worldwide emitted white
light and most rear turn signals emitted red. The auto industry in the USA voluntarily adopted
amber front-turn signals for most vehicles beginning in the model year, [64] [65] though the
advent of amber signals was accompanied by legal stumbles in some states [66] and front turn
signals were still legally permitted to emit white light until FMVSS took effect for the model year,
whereupon amber became the only permissible front turn-signal colour. Currently, most
countries outside the United States and Canada require that all front, side and rear turn signals
produce amber light. Additionally, red turn signals can also be found in countries with trade
agreements with the US such as Mexico and South Korea , as well as in New Zealand. There is
some evidence that turn signals with colourless clear lenses and amber bulbs may be less
conspicuous in bright sunlight than those with amber lenses and colourless bulbs. The amber
bulbs commonly used in turn signals with colourless lenses are no longer made with cadmium
glass, since various regulations worldwide, including the European RoHS directive, banned
cadmium because of its toxicity. With accumulated heat-cool cycles, some of these coatings
may flake off the bulb glass, or the colour may fade. This causes the turn signal to emit white
light rather than the required amber light. The international regulation on motor vehicle bulbs
requires manufacturers to test bulbs for colour endurance. Rather than using an amber bulb,
some signal lamps contain an inner amber plastic enclosure between a colourless bulb and the
colourless outer lens. Conspicuity for the rear of a vehicle is provided by rear position lamps

also called tail lamps or tail lights. These are required to produce only red light and to be wired
such that they are lit whenever the front position lamps are lit, including when the headlamps
are on. Rear position lamps may be combined with the vehicle's stop lamps or separate from
them. In combined-function installations, the lamps produce brighter red light for the stop lamp
function and dimmer red light for the rear position lamp function. Regulations worldwide
stipulate minimum intensity ratios between the bright stop and dim rear position modes, so that
a vehicle displaying rear position lamps will not be mistakenly interpreted as showing stop
lamps, and vice versa. Red steady-burning rear lights, brighter than the rear position lamps, are
activated when the driver applies the vehicle's brakes and warn vehicles behind to prepare to
stop. These are formally called stop lamps in technical standards and regulations [85] [86] [87]
[88] [89] and in the Vienna Convention on Road Traffic , though informally they are sometimes
called "brake lights". They are required to be fitted in multiples of two, symmetrically at the left
and right edges of the rear of every vehicle. In the United States and Canada since , in Australia
and New Zealand since , and in Europe and other countries applying UN Regulation 48 since ,
[90] a central stop brake lamp mounted higher than the vehicle's left and right stop lamps and
called a "centre high mount stop lamp CHMSL ", is also required. The CHMSL is intended to
provide a warning to drivers whose view of the vehicle's left and right stop lamps is blocked by
interceding vehicles. It also provides a redundant stop light signal in the event of a stop lamp
malfunction. In North America where rear turn signals are permitted to emit red light, the
CHMSL also helps to disambiguate brake lights from rear position lights and turn signal lights.
The CHMSL is generally required to illuminate steadily and not permitted to flash, [91] [92]
though US regulators granted Mercedes-Benz a temporary, month exemption in January to the
steady-light requirement so as to evaluate whether a flashing CHMSL provides an emergency
stop signal that effectively reduces the likelihood of a crash. On passenger cars, the CHMSL
may be placed above the back glass, affixed to the vehicle's interior just inside the back glass,
or it may be integrated into the vehicle's deck lid or into a spoiler. Trucks, vans and commercial
vehicles sometimes have the CHMSL mounted to the trailing edge of the vehicle's roof. The
Volkswagen Bus was equipped with only one stop lamp, mounted centrally and higher than the
left and right rear lamps which did not produce a stop lamp function. Auto and lamp
manufacturers in Germany experimented with dual high-mount supplemental stop lamps in the
early s, [90] but this effort, too, failed to gain wide popular or regulatory support. The
requirement was extended to light trucks and vans for the model year. Once the novelty effect
wore off as most vehicles on the road came to be equipped with the central third stop lamp, the
crash-avoidance benefit declined. However, the crash-avoidance benefit has not declined to
zero, and a CHMSL is so inexpensive to incorporate into a vehicle that it is a cost-effective
collision avoidance feature even at the long-term enduring crash-reduction benefit of 4. In
February , Members of the European Parliament approved rules making emergency stop signal
mandatory on new vehicles sold in the European Union. In , Kia introduced the concept on
some of their Australian-market models []. Other methods of severe-braking indication have
also been implemented; some Volvo models make the stop lamps brighter, and some BMWs
have "Adaptive Brake Lights" that effectively increase the size of the stop lights under severe
braking by illuminating the tail lamps at brighter-than-normal intensity. As long as the
brighter-than-normal stop lamps are within the regulated maximum intensity for stop lamps in
general, this kind of implementation does not require specific regulatory approval since the
stop lamps are under all conditions operating in accord with the general regulations on stop
lamps. The idea behind such emergency-braking indicator systems is to catch following drivers'
attention with special urgency. However, there remains considerable debate over whether the
system offers a measurable increase in safety performance. To date, studies of vehicles in
service have not shown significant improvement. Data are being collected and analyzed in an
effort to determine how such a system might be implemented to maximise a safety benefit, if
such a benefit can be realised with visual emergency braking displays. One potential problem
with flashing stop lamps in the United States and Canada is the regulations that permit flashing
stop lamps to be used in lieu of separate rear turn signal and hazard warning lamps. In Europe
and other countries adhering to UN Regulation 48, vehicles must be equipped with one or two
bright red "rear fog lamps", which serve as high-intensity rear position lamps to be turned on by
the driver in conditions of poor visibility to make the vehicle more visible from the rear. The
allowable range of intensity for a rear fog lamp is to candela, [21] which is within the range of a
US stop lamp brake light. Some vehicles from non-European brands which are adaptions of
European-market offerings, such as the first generation Ford Transit Connect , come standard
with rear fog lights, or vehicles with European market counterparts, such as the second
generation Chrysler , have an option for them. Most jurisdictions permit rear fog lamps to be
installed either singly or in pairs. If a single rear fog is fitted, most jurisdictions require it to be

located at or to the driver's side of the vehicle's centrelineâ€”whichever side is the prevailing
driver's side in the country in which the vehicle is registered. In many cases, a single reversing
lamp is mounted on the passenger side of the vehicle, positionally symmetrical with the rear
fog. If two rear fog lamps are fitted, they must be symmetrical with respect to the vehicle's
centreline. Proponents of twin rear fog lamps say two lamps provide vehicle distance
information not available from a single lamp. Proponents of the single rear fog lamp say dual
rear fog lamps closely mimic the appearance of illuminated stop lamps which are mandatorily
installed in pairs , reducing the conspicuity of the stop lamps' message when the rear fogs are
activated. To warn adjacent vehicle operators and pedestrians of a vehicle's rearward motion,
and to provide illumination to the rear when backing up , [] [] [] each vehicle must be equipped
with one or two rear-mounted, rear-facing reversing [] or "backup" [] lamps. Those countries'
regulations permitted the amber rear turn signals to burn steadily as reversing lights, so
automakers and importers were able to combine the mandatorily amber rear turn signal and
optionally amber reversing light function, and so comply with the regulations without the need
for additional lighting devices. The rear registration plate is illuminated by a white lamp
designed to light the surface of the plate without creating white light directly visible to the rear
of the vehicle; it must be illuminated whenever the position lamps are lit. Large vehicles such as
trucks and buses are in many cases required to carry additional lighting devices beyond those
required on passenger vehicles. The specific requirements vary according to the regulations in
force where the vehicle is registered. In the US and Canada vehicles over 80 inches 2. The
purpose of these lamps is to alert other drivers to the presence of a wide and usually, tall
vehicle. UN Regulation 48 requires vehicles exceeding 2. The front clearance lamp may be
amber in Australia and New Zealand. US and Canadian regulations require [10] large vehicles to
be equipped with amber side marker lights and reflectors mounted midway between the front
and rear side markers. Until about the s in France, Spain, Morocco, and possibly other
countries, many commercial vehicles and some Soviet road trains from " Sovtransavto " had a
green light mounted on the rear offside. The hazard warning signal [21] [10] sometimes called
the "hazard warning flashers", "hazard warning lights", "emergency lights", "4-way flashers",
"hazards", or "flashers" is provided by flashing all of a vehicle's left and right turn signals
simultaneously and in phase. Operation of the hazard flashers must be from a control
independent of the turn signal control, and an audiovisual tell-tale must be provided to the
driver. This function is meant to indicate a hazard such as a vehicle stopped in or near moving
traffic, a disabled vehicle, a vehicle moving substantially slower than the flow of traffic such as
a truck climbing a steep grade, or the presence of stopped or slow traffic ahead on a high speed
road. In vehicles with a separate left and right green turn signal tell-tale on the dashboard, both
left and right indicators may flash to provide visual indication of the hazard flashers' operation.
In vehicles with a single green turn signal tell-tale on the dashboard, a separate red tell-tale
must be provided for hazard flasher indication. They are regulated as automotive lighting
devices, and specified to account for the separation between a vehicle's headlamps and its
driver's eyes. Thus, vehicles are conspicuous even when their lights are off. International UN
Regulations explicitly permit vehicle signal lamps with intensity automatically increased during
bright daylight hours when sunlight reduces the effectiveness of the stop lamps, and
automatically decreased during hours of darkness when glare could be a concern. Both US and
UN regulations contain provisions for determining the minimum and maximum acceptable
intensity for lamps that contain more than a single light source. Some jurisdictions, such as the
US states of Washington , Oregon and Idaho , permit vehicles to be equipped with auxiliary rear
signal systems displaying green light when the accelerator is depressed, yellow light when the
vehicle is coasting, and red light when the brake is depressed. The US National Highway Traffic
Safety Administration , among other bodies, has commissioned studies of vehicle signal
systems and configurations in an effort to determine the most promising avenues and best
practices for enhanced crash avoidance via optimised vehicle conspicuity and signal lighting
systems. Most cars have at least one "dome light" or "courtesy light" located in or near the
ceiling of the passenger compartment, to provide illumination by which to fasten seatbelts and
enter or exit the car. These often have an option to switch on when the front or any passenger
doors are opened. Many vehicles have expanded this feature, causing the overhead interior
light to remain on after all doors are closed, allowing passengers to fasten seat belts with added
illumination. The extended lighting cycle usually ends when the vehicle's ignition has begun, or
a gradual reduction in light emitted after a couple of minutes if the car isn't started, called
"theater" lighting. Interior lighting has been added on some vehicles at the bottom edge of the
dashboard, which illuminates the floor for front passengers, or underneath the front seats at the
rear, to illuminate the floor for rear seat passengers. This type of convenience lighting approach
is also sometimes used to illuminate interior or exterior door handles, exterior step running

boards, or electric window switches. LED light sources appear increasingly as interior
convenience lights in various locations, especially with finely focused lighting on console
control surfaces and in cabin storage areas. Map lights are aimed at specific passenger
positions and allow for reading without glare distraction to the driver. Some vehicles have
"approach lighting" puddle lights in the exterior mirrors or lower edges of the doors, as well as
interior lighting activated via key fob. Many cars have lights in the trunk or boot , the engine
compartment, and the glovebox and other storage compartments. Modern pickup trucks usually
have one or more white cargo lights which illuminate the bed of the truck, often controlled in
conjunction with the interior dome lighting. Most instruments and controls on a dashboard in
modern vehicles are illuminated when the headlamps are turned on, and the intensity of light
can be adjusted by the driver for comfort. Saab automobiles, for example, have an aircraft-style
"night panel" function which shuts off all interior illumination save for the speedometer unless
attention is called to a critical situation on another gauge to improve the driver's night vision.
Emergency vehicles such as fire engines , ambulances , police cars , snow-removal vehicles
and tow trucks are usually equipped with intense warning lights of particular colours. These
may be motorised rotating beacons, xenon strobes , or arrays of LEDs. In the United States and
some other jurisdictions, amber lights are for tow trucks, private security personnel,
construction vehicles, and other nonofficial special-service vehicles, while volunteer firefighters
use red, blue, or green, depending on jurisdiction. Cars in the US only have red tail-lights, and
no blue lights; a vehicle displaying a red forward-facing light flashing or not coming towards a
driver, or from behind the driver in rear view mirror indicates that an official emergency vehicle
is coming, requiring the driver to yield, pull off to the side of the road, or otherwise get out of its
way. In the UK, doctors may use green warning lamps although these do not allow the user to
claim any exemption from road traffic regulations compared to the blue lights used by statutory
emergency services when responding to calls. Special warning lights, usually amber, are also
sometimes mounted on slow or wide vehicles such as mobile cranes , excavators , tractors ,
and even mobility scooters in certain conditions. Taxicabs are distinguished by special lights
according to local regulations. They may have an illuminated "Taxi" sign, a light to signal that
they are ready to take passengers or off duty, or an emergency panic light the driver can
activate in the event of a robbery to alert a passersby to call the police. The "Taxi" sign may
also, depending on local regulations, be required to display a number identifying the vehicle.
The incandescent light bulb was long the light source used in all automotive lighting devices.
They are still commonly used in turn signals to stop hyper-flashing of the turn signal flashers.
Many types of bulbs have been used. Standardized type numbers are used by manufacturers to
identify bulbs with the same specifications. Bases may be bayonet-type with one or two
contacts, plastic or glass wedge, or dual wire loops or ferrules used on tubular " festoon "
lamps. Screw-base lamps are never used in automobile applications due to their loosening
under vibration. Signal lamps with internal or external coloured lenses use colourless bulbs;
conversely, lamps with colourless lenses may use red or amber bulbs to provide light of the
required colours for the various functions. Tungsten-halogen lamps are a very common light
source for headlamps and other forward illumination functions. They offer very long service life
, extreme vibration resistance, and can permit considerably shallower packaging compared to
most bulb-type assemblies. Adoption of LEDs for other signal functions on passenger cars is
gradually increasing with demand for the technology and related styling updates. The low and
high beams, along with the position parking lamp and front turn signal, are all realized with
LEDs. LED lamps are used for flashing beacon lights on vehicles such as maintenance trucks.
The energy-efficient nature of the LED allows the engine to be turned off but the light continue
to flash. LED lighting systems are sensitive to heat. Due to the negative influences of heat on
the stability of photometric performance and the light transmitting components, the importance
of thermal design, stability tests, usage of low-UV-type LED modules and UV-resistance tests of
internal materials has increased dramatically. For this reason, LED signal lamps must remain
compliant with the intensity requirements for the functions they produce after one minute and
after thirty minutes of continuous operation. According to UN Regulations and , mechanical,
electromechanical or other devices for headlamps must withstand endurance tests and function
failure tests. High-intensity discharge , or HID lamps, sometimes referred to as "xenon lamps"
are modified metal halide lamps employing xenon fill gas. Traditional HID lamps such as those
used for general lighting have a long warm-up time. Headlamps must provide light very shortly
after they are turned on, and xenon gas serves to reduce start-up time. Neon lamp tubes were
introduced into series production for the centre high-mount stop lamp on the Ford Explorer.
The linear format of the neon light source lends itself to centre high-mount stop lamp
installation, [ citation needed ] and neon lights offer the same nearly instant rise time as LEDs.
However, neon tubes require a ballast. In distributive light systems, the light from a single

source is sent via optical fibres or light guides to wherever it is needed in the automobile. Light
guides are commonly used to distributively light dashboard displays, [] and premium vehicles
are beginning to use distributive systems for lighting such items as door locks, window
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occurred on the morning of December 11, on a section of Interstate 75 I near Calhoun,
Tennessee , during dense fog which obscured the visibility of motorists. The accident occurred
in an area where fog is common and had been the site of previous multi-vehicle accidents
caused by poor visibility. The accident consisted of a series of multi-vehicle collisions that
ultimately involved 99 vehicles, and resulted in 12 deaths and 42 injuries. It was reportedly the
largest motor vehicle accident in United States history when it occurred, in terms of the number
of vehicles, and was the largest and second deadliest vehicle accident in Tennessee history to
the Bean Station bus-truck collision , which killed The stretch is located within two separate
valleys bounded by ridges within the Ridge and Valley Appalachians and is bisected by the
Hiwassee River , which forms the boundaries between the two counties. Multiple creeks that
span both the valleys that the Interstate is in and adjacent valleys flow into the Hiwassee River
near where the Interstate crosses. The Chickamauga Dam , located downstream from this
section of the Hiwassee on the Tennessee River , creates a reservoir which backs up into this
section of the Hiwassee River, and as a result creates large lakes near the Interstate where
creeks run into the Hiwassee. The Hiwassee River bridges are at one of the lowest elevations on
I in Tennessee. A paper mill operated by Resolute Forest Products , formerly Bowater , is
located on the north bank of the Hiwassee about three miles 4. The plant operates wastewater
treatment settling ponds adjacent to the Interstate and owns land on both sides of the Interstate
at the accident site. All of these factors have been provided as explanations for why fog is
unusually common in this area. The section of I where the crash occurred was first opened to
traffic on December 24, Both of these accidents were investigated by the National

Transportation Safety Board NTSB , which concluded that the differing reactions of drivers to
the fog were major contributors to the causes of both accidents. Bowater denied responsibility
for any of the fog that led to these accidents, but reached an out-of-court settlement with family
members of two of the victims of the crash. The accident began on December 11, , around a.
Many of the vehicles involved in the accident were damaged or burned beyond recognition,
while others received only minor damage. The first call was received by the Bradley County
Sheriff's Office dispatcher at a. Multiple survivors described the fog as rapidly appearing, with
one survivor stating "it was like somebody throwing a blanket across your windshield". It
concluded that the probable cause of the accident was "drivers responding to the sudden loss
of visibility by operating their vehicles at significantly varying speeds". The recommendations
to TDOT and the THP included the installation of a fog detection system and a system to warn
and slow drivers through the area when fog is present. Due to the rapid appearance and
thickness of the fog, many immediately suspected once again that the nearby Bowater paper
mill and its settling ponds may have played a role in the fog's formation. Department of Energy
in concluded that the presence of Bowater made dense fog in the area three times more likely
than under normal conditions. Bowater denied any responsibility for the fog that formed on the
day of the accident, and instead claimed that dense fog had been a natural occurrence even
before the plant had been constructed. Others echoed Bowater's criticism of TDOT for failing to
implement a proper fog detection system after the accidents in the s. It is connected to a
warning system that contains flashing lights, electronic signs, and variable speed limits within
the fog advisory zone, and electronic controlled swing gates which block access to the
interstate from six entrance ramps in and near this stretch in the event of dense fog. The
accident was the subject of a Forensic Files episode titled "Killer Fog". Speaks' book Historic
Disasters of East Tennessee chronicles the event. From Wikipedia, the free encyclopedia.
Redirected from Interstate 75 fog accident. Retrieved January 15, The Tennessean. March 10,
Retrieved January 15, â€” via Newspapers. Chattanooga Times Free Press. Retrieved January
26, Associated Press. November 6, Retrieved January 12, August 5, Historic Disasters of East
Tennessee. Cleveland Daily Banner. December 26, August 26, Multiple
2002 f150 manual
club car repair manuals
chevy s 10 rims
-vehicle collisions and fire during limited visibility fog on Interstate 75 near Calhoun,
Tennessee December 11, Archived from the original on October 22, Retrieved December 22, The
Washington Post. December 12, The New York Times. Retrieved January 14, Los Angeles
Times. GDP Then? Retrieved September 22, Kingsport Times-News. December 28, January 23,
Knoxville News Sentinel. Federal Highway Administration. November 19, December 16,
Retrieved June 3, Hidden categories: Use mdy dates from January Articles with short
description Short description matches Wikidata Coordinates on Wikidata. Namespaces Article
Talk. Views Read Edit View history. Help Learn to edit Community portal Recent changes
Upload file. Download as PDF Printable version. Add links. December 11, c. Interstate 75 in
McMinn County, Tennessee. Multi-vehicle traffic collision. Loss of visibility due to sudden
appearance of dense fog. March 9, [2]. April 19, [3]. June 12, [3]. December 16, [3]. November 5,
[4]. April 15, [3].

