
Laws of nature always exact some price 
when drivers violate them. Driving too fast 
on a wet road may result in a skid. Over-
accelerating on a sharp curve may cause a 
vehicle to swerve out of its lane. An un-
belted driver may crash into the steering 
wheel and/or instrument panel if his car 
collides with a stationary object even at a 

Laws of Nature 
and Driving 

low speed. When nature's laws are violated, 
a break in smooth driving always results 
even if no accident occurs. 

The laws of nature which drivers should 
understand include the laws of gravity, fric-
tion, kinetic energy, and inertia and cen-
trifugal effect. 

unit 
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Gravity 	 are overlooked or not known by persons 
who "customize" their autos. 

The force that holds objects on or near 
the earth is called gravity. The effect of 
gravity can be felt when a car is going up or 
down a hill. The speed of the car increases 
going downhill and decreases going uphill. 
The increase or decrease of speed depends, 
among other factors, upon the steepness of 
the hill. 

Gravity also affects stopping distances 
on hills. For example, because of gravity 
(and inertia), a much longer stopping dis-
tance is needed when driving downhill than 
when driving uphill. 

In every object there is a center of gravi-
ty—a place around which its weight is 
balanced evenly. (The proper term is "cen-
ter of mass," but "center of gravity" popu-
larly is used.) In recent years engineers 
have designed automobiles with low roof-
lines and wide bodies in order to provide 
them with a low, road-hugging center of 
gravity. A lower center of gravity improves 
car handling, especially in turns and curves, 
and reduces the possibility of a car rolling 
over. Placing loads on top of a car or 
modifying its suspension system in a way 
that raises the body changes a car's center 
of gravity and increases the danger of roll-
over. It also can reduce seriously the car's 
handling qualities. These facts frequently 

Friction 

Friction is the resistance to relative mo-
tion of a body or portion of matter in 
contact with another body or portion of 
matter. Friction may occur when any form 
of matter—solid, liquid, or gas—moves 
against another. 

Friction seriously affects the way auto-
mobiles operate. Without it, tires would 
spin and not grip the road. When a tire does 
grip the road surface, this grip is referred to 
as "traction." Traction is actually the adhe-
sive or holding quality of friction and with-
out it, steering control of a vehicle would be 
impossible. Friction also is necessary for 
braking and accelerating. Braking makes 
use of the friction that occurs between the 
brake lining and the brake drum as they are 
pressed together. The best road friction 
(and traction) is produced by properly in-
flated tires with good, deep tread on clear 
roads. 

The coefficient of friction is a mathematical 
measure of the amount of friction between 
two surfaces. When a vehicle is in motion, 
the coefficient of friction is the measure of 
the amount of friction between the tires and 

16 



POTENTIAL ENERGY 
fuel 

,■11■ INERTIA OF REST POTENTIAL ENERGY 
battery 

AT REST-ALL FORCES ARE EQUAL 

KINETIC ENERGY 

IN MOTION- KINETIC ENERGY IS GREATER 

FRICTION 

brakes 
moving parts 

tires 

wind 

GRAVITY 

STOPPING- FRICTION IS GREATER 

the road surface. To compute the 	COEFFICIENTS OF FRICTION FOR 
coefficient of friction, divide the force 	TIRES ON VARIOUS ROAD SURFACES 
needed to pull a car (with wheels locked) 
over a surface by the weight of the car. 
Thus, if it takes 3,600 pounds of force to 
drag a 4,000 pound car over a surface (3,600 
divided by 4,000), the coefficient of friction 
is .90. A high number such as .90 indicates 
good friction. A lower number indicates 
poor friction. The accompanying table 
shows approximate coefficients of friction 
for various road surfaces. 

Roadway Dry Wet 
Concrete .90 .60 
Asphalt .85 .65 
Brick .85 .65 
Gravel, cinders .65 .65 
Packed snow .45 .45 
Ice or sleet .20 .20 
Mud on pavement .20 .30 
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Many people think that the coefficient of 
friction would be less as temperatures drop. 
However, this is not the case. At 32 degrees 
F., the temperature at which water freezes, 
ice is more slippery than at 0 degrees F.; the 
coefficient of friction at 32 degrees F. is 
about one half of what it is at 0 degrees F. 

Many circumstances can reduce road 
friction and traction. Among the more com-
mon ones on the roadway itself are water, 
snow, ice, bumps, railroad tracks, leaves, 
oil, and dirt. Tire tread wear, as well as 
over- or under-inflated tires, also can re-
duce road friction and traction. 

If you increase tire pressure more than 
six pounds above what is recommended, 
the tires will have less contact area on the 
road. Over-inflated tires can cause skid-
ding. Follow the air pressure chart in the 
owner's manual and always remember that 
speed, acceleration, and braking all should 
be determined by existing road and weather 
conditions. 

To improve friction and traction on slip-
pery surfaces, use tire chains and studded 
tires. Snow tires are helpful in providing 
friction if snow is not packed hard. 

Skidding and hydroplaning. Skidding and 
hydroplaning occur when friction is re-
duced because of wet road surfaces. In 
1964 the National Aeronautics and Space 
Administration pointed out that tires on a 
moving vehicle may "hydroplane" or ski on 
top of the water on wet surfaces. This 
results in a loss of steering control. 

Hydroplaning can be caused by driving 
too fast on a surface with as little as  

one-tenth of an inch of water on it. Worn 
tires and water-covered, mirror-smooth 
pavement create a stage for hydroplaning. 
Under certain conditions the speed at 
which hydroplaning can occur in rear-
wheel drive cars may be as low as 50 mph. 
In some cases partial hydroplaning can 
begin at speeds as low as 25 mph. 

Hydroplaning speed can be figured for 
any car by taking the square root of the 
front tire air pressure and multiplying it by 
10.1. For a tire with 25 pounds of pressure, 
the hydroplaning speed would be approxi-
mately 50 mph. 

To avoid hydroplaning make sure your 
tires have a tread of more than one-
sixteenth of an inch in depth and slow down 
to a safe speed on wet roads. An important 
point to keep in mind is the fact that wide 
tread tires improve a car's traction on dry 
pavement. However, they also tend to hy-
droplane at lower speeds than do standard 
tires. 

Kinetic energy 

There are two types of energy—potential 
and kinetic. Gasoline in a car's tank and 
electricity in the battery have potential or 
stored energy. Kinetic energy is the energy 
an object has when it is moving. The 
amount of an object's kinetic energy may 
be determined by its weight and speed. The 
heavier the object and the faster its speed, 
the greater the amount of kinetic energy. 
For example, a car that weighs 3,220 
pounds traveling at 30 mph has 96,800 
foot-pounds of kinetic energy. (A foot-
pound is a pound of force exerted for one 
foot in the direction of the force.) 
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The important thing to know about kinet-
ic energy when driving is that it increases 
by the square of the speed of the car. More 
specifically, if driving speed doubles from 
20 to 40 mph, kinetic energy increases four 
times. If a car's speed triples, kinetic ener-
gy increases nine times or the square of 
three. 

Especially important to motorists is the 
fact that energy cannot be used up or 
destroyed. It has to be converted into an-
other form. Therefore, if a car in motion 
has built up a large quantity of kinetic 
energy, that energy will have to be con-
verted before the car can be stopped. Fric-
tion from brakes and tires acts as the 
primary converter for changing kinetic en-
ergy into another form (heat). Thus, the 
more the amount of energy that must be 
converted to another form, the longer the 
amount of time needed to stop a car. 

Inertia and centrifugal effect 

An object's resistance to a change in 
motion is called inertia. The law of inertia 
holds that (a) any object at rest will remain 
at rest unless some force acts to move it 
(inertia of rest), and (b) any object in mo-
tion will continue to move at a constant 
speed and in a straight line unless some 
force acts to change its rate of speed or 
direction of motion (inertia of motion). You 
have experienced the effects of inertia of 
rest if you have tried to push an automo-
bile. The inertia of rest makes it difficult to 
move the car. Once in motion, however, 
less force is required to keep the car mov-
ing because of the inertia of motion. 

Everybody has felt the effects of inertia 
while riding in a car. If the car starts 
moving suddenly, you tend to remain mo-
mentarily at rest. It seems as though you 
are pushed back into the seat. If a fast-
moving car suddenly stops, you tend to 
keep moving forward. 

When your car makes a sharp turn, iner-
tia tends to keep your body going in a 

INERTIA OF MOTION 

straight path. This is why you feel as if you 
are being pushed to the side of the car. This 
"push," due to both inertia and circular 
motion, sometimes is called centrifugal ef-
fect. 

To observe an example of centrifugal 
effect, try this experiment. Tie an object to 
the end of a string and twirl the string 
rapidly until the object is traveling in a 
circle. Let go of the string and the object 
will fly off at the instant of release in the 
direction it is moving, that is, at a right 
angle to the direction of the string. 

As already indicated, centrifugal effect 
occurs when a car makes a turn or rounds a 
curve. As you steer the car into the turn, 
gravity, traction, and forces due to steering 
keep the car traveling in a curve. You will 
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tance, reaction distance, and braking distance. 

4 

Car stops here. 

feel yourself pulled sideways inside the car. 
If anything eliminates or seriously reduces 
the force of friction, the car will not follow 
the curve and will tend to move forward in 
its original direction. The faster the car is 
traveling and the sharper the turn, the 
harder it is to overcome inertia of the car. 
To be specific, a 3,000-pound car rounding a 
normal curve at 20 mph requires an extra 
156 pounds of grip over and above the 
weight of the car to overcome the effect of 
inertia. At 30 mph the grip must equal 350 
pounds. At 60 mph the grip must be nine 
times as great as when the car is traveling at 
20 mph. At 60 mph a force of more than 
1,400 pounds is trying to push the car off 
the road! Remember, the only thing that 
holds the car on the road is the force of 
friction at the four small areas where the 
tires touch the roadway. 

Bumpy or slippery surfaces or sharp 
curves are dangerous because they reduce 
traction and help inertia and centrifugal 
effect take command. Therefore, when 
driving fast, it is only common sense to 
reduce speed as you enter a curve. Also, 
because of the laws of inertia and centrifu-
gal effect, you must consider the sharpness 
of the curve and the degree to which the 
curve is banked when rounding it. Road 
surfaces for curves are flat, banked (slanted 
upward from the inside shoulder to the 
outside shoulder), or crowned (rounded). 
Adjust your speed to the angle and bank of 
the curves before entering them and always 
obey the "posted speed" sign. The safe 
speeds for rounding curves have been de-
termined by traffic engineers after they 
have studied the sharpness of the curves 
and the degree to which the curves are flat, 
crowned, or banked. 
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Shock absorbers significantly add to ve-
hicle control on sharp curves because they 
are designed to withstand some of the 
centrifugal effect created by turning. 

Stopping 

The phrase, "stopping distance," as most 
frequently understood, refers to the num-
ber of feet required by a moving vehicle to 
come to a complete stop. Stopping distance 
takes into account the distance covered by 
a vehicle during the time its operator per-
ceives the situation calling for a stop and 
the distance covered while the driver ap-
plies the brakes. However, stopping dis-
tance also is directly related to friction, 
inertia, and kinetic energy. Stopping dis-
tance is the distance needed for a car to 
come to a halt. This is determined by the 
time it takes for a car's kinetic energy to be 
converted into heat. Stopping distance 
varies depending on the pressure applied to 
the foot brake. If a driver takes his foot 
from the accelerator of a rapidly moving 
car and allows it to roll to a stop without 
applying the brakes, the stopping distance 
usually will be considerable. The only ac-
tive energy converter in this case is the 
friction between the wheels, the road, and 
the moving parts of the car. However, 
when brakes are applied, the stopping dis-
tance is reduced because kinetic energy is 
being converted into heat. 

A car's total stopping distance at a given 
speed depends on: 

1. The time required to see and identi-
fy a potential danger and the dis-
tance traveled during that time—
perception time equals distance. 

2. The time it takes to depress the 
brake pedal (or operate other ap-
propriate controls) after the danger 
is perceived and the distance trav-
eled during that time—reaction time 
equals distance. 

3. The time it takes to stop the car and 
the distance traveled after the 
brakes first are applied—braking 
time equals distance. 

Perception and perception time. Percep- 
tion is one's awareness of real or imagined 
situations. With reference to stopping, a 

TEN-INCH LETTERS 

20/50 — 234 ft. 

20/20 	  584 ft. 

Poor visual acuity increases perception distance, 

and thus total stopping distance. 

driver will not move his foot to the brake 
pedal unless he sees and judges a traffic 
situation that requires him to stop the vehi-
cle. Inattentive and inexperienced drivers 
often do not assess accurately traffic situa-
tions. Faulty perception of these situations 
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4 
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times as 
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3 	 20 mph. 

At 60 mph 
the brak-
ing dis- 
tance is 
nine times 
as great 
as it was 
at 20 mph. 

can result in accidents because the driver 
does not respond in time or does not re-
spond at all. 

Perception time is the length of time 
between the moment potential danger is 
seen and the moment the driver identifies it. 

Perception time may vary from a "mini-
second" to several seconds depending on 
the driver's ability and inclination to react. 
If a driver is inattentive or inexperienced, if 
he is tired, confused, or under the influence 
of drugs or alcohol, he will lose time decid-
ing what to do in a situation that may 
require almost instant action. 

Reaction time. At the moment a driver 
predicts what is likely to happen in a traffic 
situation and decides what he must do, 
perception time ends and reaction time 
begins. Reaction time is the time it takes a 
driver to respond to what he has perceived. 
It generally is faster for younger drivers 
than for older ones. Old age, fatigue, an 
injury, or being under the influence of 
alcohol or drugs can lengthen reaction time. 

Braking distance. The distance a car trav-
els from the moment its brakes are applied 
to the moment the car actually stops is 
called braking distance. Several factors de-
termine total braking distance, and in every 
braking situation a combination of such 
factors is present. The important ones are: 

1. Speed. This factor is under the 
driver's control no matter what the 
condition of his vehicle's brakes, 
the weather, or road surface. Nev-
ertheless, drivers should know that 
when speed is doubled, braking dis- 
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tance is increased fourfold. When 
speed is tripled, braking distance is 
increased ninefold. 

2. Tires. The condition and type of 
tires on a car affect braking dis-
tance. Tires may have deep tread or 
be worn bald. They may be regular 
tires, snow tires, rain tires, belt-
ed, radial, or wide oval. They can 
be studded or have chains fastened 
to them. These variations result in 
different gripping qualities on dif-
ferent road surfaces and thus affect 
braking distance. 

3. Tire pressure. Over- or under-
inflated tires result in less tread con-
tact with the road and make for 
lesser or greater braking distance. 

4. Condition of brakes. Worn, malad-
justed, or jerky brakes cause too 
little or uneven traction and, conse-
quently, longer braking distances. 

5. Braking effort. Too little brake ped-
al pressure results in too little brak-
ing action. This may cause the 
driver to apply excessive braking 
pressure. Too much brake pedal 
pressure can result in locked wheels 
causing a loss of steering control 
when the wheels slide. 

6. Road surface. Gravel, sand, bumps, 
and ridges create braking problems 
and affect braking distance. 

7. Gradient of road. Because of gravi-
ty, braking distances are greater on 
a downgrade than on a level or an 
upgrade surface. 

8. Vehicle weight. Heavily loaded ve-
hicles cannot stop in as short a 
distance as their less heavily loaded 
counterparts. This is especially true 
if the former are not equipped with 

tires large enough to provide ade-
quate capacity and traction for a 
heavy load. 

9. Weather. Rain, snow, ice, sleet, and 
temperature affect braking dis-
tances. 

Average stopping distances can be 
shown in chart form. Although it is not 
recommended that figures from these 
charts be memorized, they do provide an 
insight into how much distance is needed 
for safe stopping. Aside from using a chart, 
the easiest method for computing average 
stopping distances under good driving con-
ditions on paved roads is to multiply the 
speed of the vehicle by the first number of 
that speed. The result may be expressed in 
feet. 

20 	30 	40 
x2 	x3 	x4 

40 ft.* 
	

90 ft. 	160 ft. 

50 	60 	70 
x5 	x6 	x7 

250 ft. 	360 ft. 	490 ft. 
* This rule provides for an average amount 
of time for perception time in all cases, 
except at 20 mph where 10 feet should be 
added to the total. 

What happens in a collision? As was 
pointed out at the beginning of this unit, 
violations of nature's laws always exact 
some price, and there is almost always the 
danger of a collision. In fact, two collisions 
take place in every accident. The first is the 
actual collision of the car with another car 
or object, and the second is the passengers' 
collision with the interior of the car or with 
each other. The latter type of collision is, of 
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air bag could hold him safely in place inside 
the car. 

course, the one most likely to result in 
injuries or loss of life. 

Based on the laws of nature, studies have 
shown that without some restraint, persons 
inside cars involved in collisions can sus-
tain severe injuries at very low speeds. For 
example, an unbelted man weighing 150 
pounds would strike the instrument panel 
with 2,295 foot-pounds of force if the car in 
which he rode hit a stationary object at a 
speed of only 30 mph. A person cannot 
brace himself against 2,295 foot-pounds of 
force, but a seat belt, seat-shoulder belt, or 

Collision impact. Most modern cars are 
designed to absorb some of the impact of a 
collision in the front and rear ends of the 
automobile. The passenger compartment 
also is designed to provide a protective 
shell for its occupants. To prevent pas-
sengers from striking sharp objects, many 
interiors have rounded knobs, a collapsible 
steering column, a padded instrument pan-
el, padded sun visors, and seat backs. Head 
restraints reduce the potential for whiplash 

• 
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AVERAGE STOPPING DISTANCE 
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Stopping distances vary somewhat in 

their figures because of different con-

ditions and compilation systems. The 
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dition and on dry level concrete sur-

faces. Reaction distance is based on 

average reaction time of three-quar-
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to move in a straight line unless some 
force acts to change its direction and 
rate of motion. When a car is rounding 
a curve, inertia tends to keep the car 
moving in a straight line, but friction 
and steering work to make the car 
travel in a curve. The faster a car is 
traveling and the sharper the turn, the 
harder it is to overcome the effect of 
inertia. Seat belts and shoulder harness-
es can prevent serious injury and death 
by overcoming the effects of inertia. 

• There are two types of energy—
potential and kinetic. Potential energy 
is stored energy; kinetic energy is the 
energy of motion. 

• Perception time is the time required to 
see and recognize a danger or potential 
danger. Perception time varies from 

individual to individual. Reaction time 
is the time it takes a driver to react to a 
danger after it is perceived. Braking 
distance is the distance a car travels 
from the moment the brakes are ap-
plied until the moment the car stops 
completely. Braking distance depends 
upon the speed of the car, the condi-
tion of the road, the condition of the 
car's brakes and tires, and the condi-
tion of the driver. 

• Total stopping distance is braking dis-
tance plus reaction distance plus per-
ception distance. Perception distance 
is the most difficult to measure. 

• It is difficult for the average driver to 
interpret and apply the natural laws 
that affect driving. Traffic laws have 
been developed to help drivers. 
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injury if the car is struck from behind. Seat 
belts and shoulder harnesses reduce the 
possibility of passengers being thrown from 
the car or against the instrument panel. Seat 
belts and shoulder harnesses also keep the 
driver at the wheel so that he may be able to 
keep the car under control if it is involved 
in a collision. Door locks and improved 
safety glass also reduce the possibility of 
passengers being thrown out of the car and 
protect them from flying objects entering 
the passenger compartment. 

Many ideas such as better anchorages for 
seats and passive restraint systems such as 
air bags that inflate upon impact are being 
experimented with to reduce the chances of 
death and injury resulting from collisions. 

Nevertheless, though safety devices re-
duce the number of deaths and injuries 
resulting from collisions, most collisions 
can be avoided only if drivers understand 
their responsibilities and exercise good 
judgment in handling cars in traffic. 

Words and Terms 
Center of gravity 
Centrifugal effect 
Coefficient of friction 
Collision impact 
Friction 

Key Ideas 

Gravity 
Hydroplaning 
Inertia 
Kinetic energy 
mph 

Perception time 
Potential energy 
Reaction time 
Stopping distance 
Traction 
Tread 

• 	Gravity is the force that tends to pull 
all objects on or near the earth toward 
the center of the earth. It is the force 
that gives weight to all objects on 
earth. The effect of gravity is most 
easily seen when a car is ascending or 
descending a hill: the steeper the hill, 
the greater the pull of gravity. Im-
mediately before driving down a steep 
hill, reduce speed by removing your 
foot from the accelerator and shift into 
a lower gear so that the braking action 
of the engine slows the car. It is dan-
gerous to attempt to pass another vehi-
cle when going up a hill because the 
force of gravity decreases the ability of 
a car to accelerate. 

Friction causes resistance in move-
ment of one object over the surface of 
another: the rougher the surface, the 
greater the friction. The friction be-
tween the tires of a car and the surface 
of the road is called traction. Tires are 
provided with a tread because a tex-
tured surface provides more friction 
than a smooth surface. When there is 
little friction between tires and the 
road surface, a car is much harder to 
control and its movements are more 
unpredictable than when there is good 
friction between the tires and the road-
way. 
The law of inertia holds that any object 
moving in a straight line will continue 
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to move in a straight line unless some 
force acts to change its direction and 
rate of motion. When a car is rounding 
a curve, inertia tends to keep the car 
moving in a straight line, but friction 
and steering work to make the car 
travel in a curve. The faster a car is 
traveling and the sharper the turn, the 
harder it is to overcome the effect of 
inertia. Seat belts and shoulder harness-
es can prevent serious injury and death 
by overcoming the effects of inertia. 

• There are two types of energy—
potential and kinetic. Potential energy 
is stored energy; kinetic energy is the 
energy of motion. 

• Perception time is the time required to 
see and recognize a danger or potential 
danger. Perception time varies from 

individual to individual. Reaction time 
is the time it takes a driver to react to a 
danger after it is perceived. Braking 
distance is the distance a car travels 
from the moment the brakes are ap-
plied until the moment the car stops 
completely. Braking distance depends 
upon the speed of the car, the condi-
tion of the road, the condition of the 
car's brakes and tires, and the condi-
tion of the driver. 

• Total stopping distance is braking dis-
tance plus reaction distance plus per-
ception distance. Perception distance 
is the most difficult to measure. 

• It is difficult for the average driver to 
interpret and apply the natural laws 
that affect driving. Traffic laws have 
been developed to help drivers. 



unit Physical Fitness 
of the Driver 

A person should be in good physical 
condition to drive an automobile. It is the 
driver's responsibility to know when he can 
and cannot operate a motor vehicle. A 
temporary impairment, such as a headache 
or cold, may affect a person's ability to 
respond correctly to all traffic situations. 
Permanent disabilities, such as hearing loss, 
also can affect one's ability to drive. In fact, 
in some states a particular disability will 
disqualify a person from becoming a motor 
vehicle operator, either temporarily or per- 

manently. A handicapped driver must com-
pensate for his handicap so that he may 
avoid accident-causing situations. 

State testing programs 

Most states do not require individuals to 
take a physical examination as a prereq-
uisite for obtaining a driver's license. How-
ever, some states require older drivers to 
take periodic physical examinations. Also, 
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all states have the power to require a driver 
to appear before a license examiner at any 
time to demonstrate his ability to drive. In 
reality, there is no way to know if most 
licensed drivers actually meet the physical 
or mental demands of driving. 

Some states require older drivers to take periodic 
physical examinations. 

Vision 

Approximately 95 per cent of all driving 
cues are received through the eyes. Strictly 
speaking, however, the eyes are not the 
organs with which we "see." We look with 
our eyes, but we "see" with our brain. 

Light is reflected from objects around us. 
Light waves reflected by an object cause an  

image of that object to be formed on a part 
of the eye known as the retina. This light 
wave image, in turn, is carried to the brain 
by the optic nerve. The image always is 
upside down when it is received on the 
retina, and one function of the brain is to 
allow the image to be seen right side up. 
Our past experiences and knowledge deter-
mine how our brain interprets the image. If 
the pattern of the interpreted image is 
familiar, we will perceive the pattern im-
mediately. If the pattern is unfamiliar, the 
brain will try to construct an understand-
able one. 

Because the eyes are receptors for the 
optic nerve and the brain, they must be in 
good condition. Some of the important as-
pects of good vision that have a great 
bearing on operating a motor vehicle are 
visual acuity, field of vision, night vision, 
glare recovery, distance vision, and color 
perception. 

Visual acuity. The ability to see details 
when driving is important because the 
driver must be able to respond immediately 
to significant traffic situations. The degree 
to which an individual accurately can see 
both stationary and moving objects is an 
indication of that individual's visual acuity. 
There are two kinds of visual acuity—static 
and dynamic. 

Static visual acuity is the distinctness 
with which a person sees stationary 
objects, and it can be measured by a Snel-
len chart and other testing devices. If a 
person has 20/20 vision, it means that he 
can read a certain type size on the Snellen 
chart from a distance of 20 feet. If he has to 
stand 20 feet from the chart to read what 
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most people can read at 40 feet, then he has 
20/40 vision. Most states require a driver's 
license applicant to have vision correctable 
to at least a 20/40 level. 

Equally important with static visual acui-
ty is dynamic visual acuity. One's dynamic 
visual acuity is the clarity with which one 
can see moving objects. A recent study 
made by the University of California at Los 
Angeles revealed that persons with poor 
dynamic visual acuity tend to have poor 
driving records. No state as yet examines 
an applicant's dynamic visual acuity. 

Field of vision. A person's field of vision is 
the area in which he can detect objects. For 
most of us the clearest vision is within a 3 
degree cone. Outside of this central vision 
cone, our vision of objects is not as ac-
curate as it is within it, particularly if the 
objects are still. Drivers should be alert to 
the fact that the faster one drives, the more 
one's field of vision will be reduced. In 
addition, fatigue, alcohol, and certain drugs 
also reduce the field of vision. 

To test your field of vision, look straight 
ahead and extend your arms straight out to 
either side and a little to your back. Wiggle 
your index fingers and slowly move your 
arms forward. Your field of vision ends at 
the point where you can detect finger 
movement to the sides. The field of vision 
for most people is at least 180 degrees or 
about 90 degrees to each side of center. 

Glaucoma, an eye disease generally as-
sociated with advancing age, reduces one's 
ability to see to the sides. Motorists may 
compensate for a field of vision that is less 
than 180 degrees by moving their eyes and  

head from side to side more than usual and 
by driving at moderate speeds. 

Distance judgment is an important part of 
good vision. Three critical situations which 
involve distance judgment are: (1) overtak-
ing and meeting vehicles, (2) following 
other vehicles, and (3) judging a sufficient 
stopping distance. If an eye test reveals that 
you cannot judge distance accurately, you 
should take the following precautions: fol-
low other vehicles at a greater distance than 
you would ordinarily, overtake another 
vehicle only when the oncoming lane is 
clear of traffic for a great distance, and 
practice comparing the size of vehicles to 
known objects. An eye examination also 
might reveal that one eye is so dominant 
that the other barely is functional. Since 
both eyes are necessary for accurate dis-
tance judgment, they must be in close bal-
ance. If they are not, you should obtain 
corrective lenses. 

Color blindness. Only a small percentage 
of drivers are color blind to the extent that 
it affects their perception of traffic lights, 
auto turn signal lights, and traffic signs. 
Color blind persons are assisted in over-
coming their visual handicap by the loca- 
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Glaucoma reduces one's ability to see to the sides. 

tion and shape of traffic signals and signs. 
For example, most traffic lights have the 
red light at the top; if the traffic light is 
mounted horizontally, the red light is at the 
left. By learning the position of signals and 
the shape of signs, it is not necessary to see 
their color to identify their meaning. 

With reference to vision, it is wise to 
remember that although your own visual 
capabilities may be excellent, those of 
other drivers and pedestrians may not be. 
Therefore, you should take the possibility 
of visual limitations on the part of other 
drivers into account when driving. 

Night vision. At night everyone's vision is 
hampered simply because there is less light 
than during the daylight hours. However, 
some persons are more affected by poor 
night vision than others. In fact, in persons 
over thirty years of age, night vision begins 
to deteriorate slowly, but measurably, al-
though the rate varies among different in-
dividuals. It should be remembered, too, 
that tinted windshields, dirty windows, and 

oncoming headlights also reduce night vi-
sion. Though in recent years intensity and 
range of auto headlights have been im-
proved, it still is desirable to scan non-
illuminated areas to detect traffic. 

As noted earlier, glare from the head-
lights of oncoming cars may affect night 
vision. Such glare may blind you temporari-
ly, especially if your eyes are sensitive to 
strong light or if you are tired. Do not look 
directly into approaching headlights. Also, 
do not attempt to keep the headlight glare 
out of your eyes by staring at the center line 
of the road. Doing so may cause you to 
steer toward it. It is best to look at the right 
edge of the pavement ahead of your car 
until the oncoming vehicle has passed. If 
you find that it takes your eyes several 
seconds to recover from glare, slow down. 

During the day the glare of reflected light 
from sand, water, snow, and flat land sur-
faces may be reduced by wearing sun-
glasses. Not only will you see more clearly 
with them, but you also will reduce eye 
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fatigue. In addition, using sunglasses during 
the day tends to improve night vision. 
Wearing sunglasses at night, however, will 
reduce overall vision in darkness. 

Hearing 

Only a small percentage of drivers and 
pedestrians have hearing impairments that 
prevent them from hearing the sounds of 
sirens or vehicle horns blowing near them. 
However, many individuals suffer from mi-
nor hearing loss. On the whole, drivers with 
hearing impairments have safe driving 
records equal to those of drivers without 
such impairments. Persons with hearing 
defects compensate for their handicap by 
using their eyes more intensively and effec-
tively than do people with normal hearing. 

In the case of persons with normal hear-
ing, it is common for many of them to 
operate a car with the windows closed, 
especially if they are using an air condition-
er. Consequently, some outside auditory  

cues necessary for safe driving may be lost. 
Such persons must pay more attention to 
visual cues than other drivers even though 
less noise in the car can help to reduce 
driver fatigue. 

Temporary disabilities 

Fatigue. A fatigued driver is a dangerous 
one. He is handicapped mentally and physi-
cally. His reaction time is slower than that 
of a rested driver, his ability to think clearly 
and quickly is impaired, he often com-
pletely fails to recognize obvious driving 
hazards. He might even fall asleep at the 
wheel. 

If you become tired while driving, but 
must continue to drive, some actions you 
might take are: 

1. Keep your eyes moving instead of 
staring straight ahead. 

2. Open the windows for fresh air. 
Better alternatives than these are: 

1. Let someone else drive, if possible. 

When the headlight beams are set too high, the glare can momentarily blind other drivers. 
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2. Stop the car in a safe place, get out, 
and walk around. 

3. Stop for light food, coffee, or soft 
drinks. Avoid heavy foods and al-
coholic beverages. It should be 
noted that the caffeine in coffee and 
tea has a drug-like effect on some 
people. They should avoid drinking 
these beverages before or during a 
driving trip. 

4. Stop in a safe place, turn off the 
ignition, lock all doors, and take a 
nap. You may close your eyelids 
and hold your finger on them lightly 
to allow the eye muscles to relax. 

Motorcyclists who are fatigued can be 
fooled into thinking they are alert by the 
deceptive effect of the wind over their 
faces. When they stop, however, fatigue 
will reveal itself quickly. 

Carbon monoxide. Carbon monoxide is a 
by-product of the burning of natural fuels 
such as gasoline. It is an odorless, colorless, 
tasteless gas that can cause a slowing of 
one's physical and mental functions. In 
fact, unconsciousness or death may result 
from exposure to carbon monoxide. Dan-
gerous exposure is possible because one 
generally does not suspect the presence of 

Safety rest area on Interstate Highway 20 near 
Tyler, Texas, is one of many roadside parks, scenic 
turnouts, and safety rest areas built and maintained 
by the Texas Highway Department. 
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carbon monoxide until it is too late. Head-
athes, dizziness, nausea, and ringing in the 
ears can be symptoms of carbon monoxide 
poisoning. Some precautions that should be 
taken to prevent carbon monoxide poison-
ing are: 

1. Never run the engine in a closed 
garage. 

2. Always have ventilation in the car. 
Late model cars provide for ventila-
tion through built-in flow-through 
air exchange systems. 

3. Do not open the rear window of 
station wagons for ventilating pur-
poses—this may result in drawing 
exhaust into your car from behind; 
the entrance of exhaust fumes into a 
car also may occur through a leaky 
trunk. 

4. Have the car's exhaust system and 
the openings between the engine 
and 	passenger compartments 
checked periodically. A carbon 
monoxide detector should be used 
in order to discover invisible leaks. 

5. Never operate air conditioning, 
ventilating, or heating equipment 
while stopped for a period of time 
behind another running vehicle. 
Carbon monoxide fumes may be 
drawn into your car through the air 
vents. 

6. If you must operate your heater or 
air conditioner while your car is 
stopped, face your vehicle into the 
wind so exhaust fumes will be car-
ried away from the air vents. 

Minor illnesses. Temporary illnesses such 
as headaches, flu, colds, and hay fever 
affect a person's ability to drive safely. 
They can cause blurred vision or dizziness. 

They adversely affect the driver's alertness, 
reactions, and ability to think clearly. It is 
best to drive as little as possible under these 
conditions, but when driving is necessary, 
the driver should be extremely cautious. 

Chronic illness 

Five chronic illnesses that may seriously 
affect a driver's ability to operate a motor 
vehicle are epilepsy, heart ailments, diabe-
tes, serious mental illness, and alcoholism. 

Epilepsy. Even a minor epileptic seizure 
can cause a period of unconsciousness or 
low-level awareness long enough to allow a 
car to go out of control. Nevertheless, 
modern medicine has enabled many epilep-
tics to lead normal lives, and the law allows 
them to drive if they furnish medical proof 
that their illness can be controlled. 

Diabetes. Anyone who suffers from diabe-
tes may have blackouts or fall into a coma 
at any time if he fails to adhere to his 
prescribed diet and medication. Sometimes 
a diabetic acts as if he were intoxicated. 
Anyone with diabetes who wishes to drive 
should be under the care of a physician and 
follow his advice faithfully. 

Heart ailments. People with heart ail-
ments or extremely high blood pressure 
should drive only when their physician says 
it is safe for them to do so. A person with a 
heart affliction can faint, go into a coma, or 
even die at the wheel with little or no 
warning. 

Mental illness of a chronic and serious 
nature is a malady for which an operator's 
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license may be refused. In this matter, 
many states follow the Uniform Motor 
Vehicle Code, which provides that anyone 
"who has previously been adjudged to be 
afflicted with or suffering from any mental 
disability or disease and who has not at the 
time of the application been restored to 
competency by methods provided by law" 
shall not be issued an operator's license. 

Alcoholism is an illness. Nearly all al-
coholics suffer from personality disorders 
for which alcoholic beverages are an es-
cape. Alcoholics need both medical and 
psychological care, and they create a more 
serious problem on our roads than persons 
in all other chronic illness categories com-
bined. The U.S. Department of Transporta-
tion has said that issuing drivers' li-
censes to alcoholics is "illogical and inhu-
mane." 

Alcohol 

Alcoholic beverages have been a part of 
man's life since the beginning of recorded 
history. Specific references to alcohol as a 
beverage are recorded from 3,000 B.C. to 
the present. For many, the consumption of 
a moderate amount of alcoholic beverages 
is a routine part of life. A little alcohol 
provides them with pleasure without ad-
versely affecting their behavior. For a 
minority of persons, however, alcohol has 
become a crutch which they use to make 
life tolerable. 

Kinds of alcoholic beverages. Alcohol is a 
product of the fermentation of grains, 
fruits, or plant roots. In the U.S. alcoholic 
beverages fall into three main categories: 

beer (3 to 5 per cent alcohol); wines (10 to 
22 per cent alcohol); and distilled liquor, 
such as whiskey, rum, gin, brandy, and 
vodka (40 to 50 per cent alcohol). Alcohol 
has calories, but provides no proteins or 
vitamins and, therefore, cannot qualify as 
food. 

Effects of alcohol. The effects of alcohol 
on an individual vary, depending on factors 
such as: the amount of alcohol consumed 
(the number and strength of drinks), 
weight, the amount and kind of food con-
sumed, and the time elapsed since drinking 
began. 

Alcohol works its intoxicating effects 
rather rapidly once taken into the body. It 
gets into the bloodstream quicker than food 
because it is absorbed through the walls of 
the stomach. The bloodstream carries it to 
the brain where it produces intoxication. 
Cold water on the face or coffee does not 
overcome intoxication. Such "remedies" 
merely provide a false feeling of wakeful-
ness. Time is the basic element in ridding 
the body of alcohol. 

Initial effects of alcohol. One average size 
drink will yield a blood-alcohol level of .02 
per cent for a 150 pound person. Three 
drinks will yield a .06 per cent blood-
alcohol level. In the .02 to .05 per cent 
range, most people feel a release of tension 
and become more talkative than they are 
normally. For this reason many people 
falsely believe that alcohol is a stimulant. It 
is not. In reality alcohol depresses a per-
son's ordinary reluctance to speak. An ac-
companying feeling of false security and 
well-being begins to assert itself. Judgment 
in decision-making situations deteriorates. 
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CEREBRUM 	 
lost inhibitions 
retarded vision 
retarded hearing 

retarded reactions 

   

 

CEREBELLUM 
lost coordination 

MEDULLA 
unconsciousness 

How alcohol affects the brain 

This is one reason airline pilots are forbid-
den to consume alcohol in the twenty-four 
hour period before flying. 

Even at low blood-alcohol levels, one's 
ability to make driving judgments such as, 
"Shall I pass or not?" or "Shall I drive or 
not?" is impaired. In fact, one may feel 
more confident than normal in making these 
decisions. This false confidence makes con-
sumption of more than one drink per hour a 
risky undertaking. 

There is evidence to indicate that recent-
ly acquired judgments and knowledge are 
the first to be affected by alcohol. Given 
two persons with equal tolerance to al-
cohol, the driving of the one with the least 
amount of driving experience will be more 
affected than the driving of the more expe-
rienced one. 

Intermediate effects of alcohol. Five drinks 
in the span of one hour bring the average 

individual to a blood-alcohol level of about 
.10 per cent. Eight drinks will bring him to a 
blood-alcohol level of about .16 per cent. At 
.16 per cent many drinkers become dazed 
and dizzy. At .20 per cent one's frontal 
vision is shortened by approximately 30 per 
cent, speech is slurred, and hearing be-
comes affected. It is dangerous to drive a 
car when one is in the .05 and above per 
cent blood-alcohol range. 

Advanced effects of alcohol. In the .25 to 
.40 per cent blood-alcohol level range, 
physical control is largely lost. Speech and 
hearing are seriously affected. Some per-
sons become unconscious in this range. A 
level of .50 per cent could be lethal, but 
death also can occur at lower levels. 

Alcohol and driving 

In recent years many studies have shown 
the dangers that result from driving while 
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under the influence of alcohol. One such 
study in Illinois revealed that 41 per cent of 
all persons killed in traffic accidents in that 
state had measurable amounts of alcohol in 
their blood. Of those who had measurable 
amounts of alcohol, 76 per cent had blood-
alcohol levels of .10 per cent or higher. It 
also was found that of those persons killed 
in the fifteen to twenty year age group, 34 
per cent had been drinking, despite the fact 
that it is illegal for persons under age 
twenty-one to purchase alcoholic bever-
ages in this state. 

Along the same lines, a study in Wiscon-
sin revealed that of all eighteen to twenty 
year olds involved in fatal accidents, 71 per 
cent had been drinking. Among these, 63 
per cent were classified as drunk, and 38 
per cent had a blood-alcohol level of .15 per 
cent or more. 

Authorities in California, New York, and 
Delaware found alcohol to be a major con-
tributing factor in one-car accidents that 
resulted in death. The percentages of fatal 
one-car accidents in these states in which 
alcohol was a contributing factor were 65 
per cent (California); 73 per cent (New 
York); and 80 per cent (Delaware). 

Illustrating the tragic fact that the in-
nocent as well as the guilty suffer when 
drivers drink, the U.S. Department of 
Transportation has accumulated statistics 
which show that 44 per cent of all drivers 
killed in two-or-more car collisions lost 
their lives because the other driver was 
drunk. 

Despite the fact that many studies of 
drinking and driving have been made, an  

accurate picture of the effects of alcohol on 
driving is not available. This is because 
many drivers suspected of "driving while 
under the influence" (DWI) are not booked 
on the charge, but on lesser charges, such 
as speeding or reckless driving. 

It has been determined that the behavior 
of moderate drinkers is affected at blood-
alcohol levels of only .02 to .03 per cent. 

A recent study to determine the relation-
ship between accident involvement and 
quantity of alcohol in the bloodstream was 
made by the Department of Police Ad-
ministration at Indiana University. Since 
there is a statistical possibility of every 
driver becoming involved in an accident 
(when sober), this "normal" accident ex-
pectation was the base against which the 
increased accident expectation due to al-
cohol in the bloodstream was compared. 
The findings were: up to .05 per cent—
about normal accident expectation; .06 per 
cent—twice the normal accident expecta-
tion; .10 per cent—six to seven times the 
normal accident expectation; .15 per 
cent—twenty-five times the normal ac-
cident expectation. 

As you can see from studying these 
figures, the effects of slight increases in 
alcohol yield an accident potential of gigan-
tic proportions. 

Legal definition of "had been drinking" 
(HBD). Another phrase meaning the same 
as "had been drinking" is "driving while 
under the influence" (DWI). Because of the 
clearly established link between alcohol 
consumption and accidents, driving while 
under the influence of intoxicating bever- 
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ages is considered a serious offense in 
every state, though state penalties for this 
offense vary. The substantial link between 
the effects of alcohol and accidents is also 
the primary reason that many states have 
lowered the legal blood-alcohol percentage 
necessary to convict a person of "HBD." 
The Uniform Motor Vehicle Code suggests 
that authorities follow the following guide-
lines in deciding whether a person sus-
pected of being drunk at the wheel should 
be so charged: 

.00 to .05 per cent—not considered to 
be under the influence of alcohol, 

.05 to .10 per cent—considered to be 
under the influence, but the decision should 
be weighed along with other evidence, 

.10 per cent—under the influence of 
alcohol. 
Some states have set lower levels than 
those suggested by the code. 

EFFECTS OF ALCOHOL ON REACTION 
TIME (the time that elapses between the 
moment a hazard is identified and the mo- 
ment a reaction occurs; for example, the 
second a driver's foot hits the brake pedal). 

Ounces of 
	

The per cent that reac- 
alcohol 
	

tion time increases one 
hour after consumption 

1.5 6 
2.5 12 
3.5 34 

In recent years almost all police depart-
ments have adopted chemical testing as a 
means of determining whether drivers have 
been drinking and, if so, whether the 
blood-alcohol level is above the legal stan-
dard for safe operation of a vehicle. Most  

chemical testing involves obtaining a sam-
ple of the driver's breath. 

An increasing number of states also have 
passed what is known as the "implied con-
sent law." This law provides that when a 
driver obtains his license, he consents to 
take a test to determine if he is under the 
influence of alcohol, if requested to do so 
by law enforcement personnel. If he re-
fuses to take such a test, he agrees in 
advance to surrender his license. Wherever 
the implied consent laws have been en-
acted, convictions for "driving while under 
the influence" have increased. 

Teenagers and drinking. There seem to be 
several reasons why some teenagers drink: 

1. To experiment or to see what it is 
like. (The vast majority of teen 
drinkers fall into this category.) 

2. To act grown-up or to enjoy privi-
leges and advantages adults are be-
lieved to have. (A smaller number 
of teenagers fall into this category 
than into the experimenter cate-
gory.) 

3. To be accepted by other teenagers. 
(Individuals seeking acceptance and 
approval fall into this group.) 

4. For companionship. (Those who fail 
to find companionship through rec-
reational and social avenues pro-
vided by schools, church groups, 
Y's, etc., fall into this group.) 

5. For escape. (Only a minority fall 
into this group. Many teens in this 
group are having trouble in school, 
and some are having trouble with 
the law. They are prime candidates 
for becoming alcoholics or alcohol 
dependents.) 
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Teenagers who drink may risk falling into 
social disgrace, though this outcome de-
pends somewhat upon the social and family 
setting in which they live. A certain risk to 
be faced whenever drinking gets mixed 
with driving is the possible loss of one's 
driver's license. Moreover, if an accident 
results from driving while under the in-
fluence of alcohol, financial losses may 
result. Such losses may fall upon one's 
parents and impose a severe financial bur-
den on them for many years to come. Even 
more grim, an accident could result in 
someone being injured or killed. 

Drugs 

New drugs for medical purposes are de-
veloped each year. When properly used, 
they can be beneficial to the user. But with 
the exception of certain drugs, they should 
not be taken unless prescribed by a physi-
cian. It should be remembered that even 
non-prescription drugs, such as cold cap-
sules, antihistamines, and cough medicines 
may cause drowsiness. Before taking any 
drug, read the label and take it as di-
rected—especially before driving. 

Of serious concern to society is the ad-
dicted drug user. Probably no one who is an 
addict ever intended to become one, but the 
initial decision to experiment with drugs led 
to later decisions to continue the practice, 
and finally there was no choice—he became 
trapped. If addicts had the initial choice to 
make again, many undoubtedly would be-
have differently from the way they had the 
first time they decided to experiment with 
drugs. 

In recent years drug abuse has grown 

enormously. The U.S. Public Health Ser-
vice estimates that as much as 50 per cent 
of the legally manufactured drugs in our 
country are being sold illegally! The follow-
ing classifications of drugs include those 
sold both legally and illegally: 

Amphetamines are stimulants commonly 
used to depress one's appetite (diet pills) 
and to combat fatigue and sleepiness. They 
can produce a feeling of self-confidence, 
but some persons find this effect to be 
followed by a let-down. Heavy doses may 
result in nervousness, irritability, and ten-
sion. These are conditions unfavorable to 
safe driving. 

Continued use of amphetamines over a 
period of time results in the body requiring 
increasingly larger doses to produce the 
original effect. A psychological dependence 
upon such drugs may develop, causing one 
to use them as a mental or emotional 
"crutch." This dependency may be likened 
to that of prealcoholics and can lead to a 
condition whereby the driver is operating a 
vehicle in a state of high tension and irrita-
tion much of the time. 

Barbiturates are sedatives. Doctors may 
prescribe them for any number of ailments, 
including high blood pressure, mental ill-
ness, or tenseness. Barbiturates also are 
used in combination with other drugs for 
alleviating the discomforts of asthma and 
other upper respiratory diseases. 

A large dose of barbiturates may result in 
a stupor in which thinking ability and emo-
tional control may be lessened. Depending 
on the psychological state of the user, 
barbiturates induce aggressive behavior in 
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one way or another. Prolonged high dos-
ages can result in unconsciousness. 

Serious automobile accidents have been 
associated with the use of barbiturates, 
especially when taken along with alcohol. 
Some authorities consider barbiturate ad-
diction more difficult to cure than narcotic 
dependency, and hospitalization often is 
required for treatment. 

Narcotics such as heroin, morphine, pare-
goric, demerol, and codeine are used by 
doctors to relieve extreme pain when no 
other drug is effective. Narcotics may 
cause hallucinations, drowsiness, and un-
consciousness. Driving under their in-
fluence can be extremely dangerous. More-
over, narcotics can cause physical and psy-
chological addiction. Even when an ad-
dict's physical addiction is remedied, the 
psychological dependency may remain. 

Narcotics often are known as "hard 
drugs," and many times addiction to them 
is preceded by use of barbiturates, amphet-
amines, marijuana, or even alcohol. 

Marijuana. Marijuana's effects are not 
fully known at the present time although 
the National Institute of Mental Health and 
various private organizations are involved 
in a number of studies of its effects on the 
human being. Occasionally, due to possible 
change in mood or state of mind, someone 
who has smoked marijuana may behave in 
an unusual manner which may affect his 
driving. Continuing research should resolve 
questions raised by the widespread use of 
marijuana. 

LSD. Because of unpredictable short- and 

long-term effects and possible genetic dam-
age to unborn children, the U.S. govern-
ment has classified LSD as a dangerous 
drug. Users of LSD may suffer deceptive 
illusions and hallucinations. Driving while 
in this condition can be extremely danger-
ous. It is not uncommon for LSD users to 
have delayed effects after the primary 
"high" has worn off. The results of a de-
layed effect also could be disastrous if they 
occur while one is driving. 

Synergism is a term that refers to the 
powerful effects obtained when two sub-
stances, such as drugs and alcohol or dif-
ferent drugs, are combined (consumed) at 
close intervals. What ordinarily might pro-
duce a mild effect may result in a stronger 
effect when, for example, one part of al-
cohol is combined with one part of drugs. 
Precise effects upon individuals vary, and 
experimentation is not recommended. An 
amount of drugs or alcohol that would 
produce a mild reaction when taken sepa-
rately may cause a violent reaction, or even 
death, when taken together. 

The intake of drugs or alcohol is an 
action most persons can control. The 
choice to use or not to use them is largely 
up to the individual. In connection with 
driving, the consumption of alcohol or 
drugs is a moral choice as well as a legal 
one. Everyone knows that drugs and al-
cohol adversely affect driver performance. 

Although chronic and minor illnesses, 
hearing loss, and visual impairments are not 
under a driver's control, they, too, affect his 
driving performance. Drivers should be 
aware of their physical limitations when-
ever they operate a motor vehicle. 
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Words and Terms 

Alcoholism 
Amphetamines 
Barbiturates 
Blood-alcohol content 
Carbon monoxide 

Chronic illness 
Color blindness 
Depressant 
Distance judgment 
Dynamic visual acuity 

Fatigue 
Field of vision 
Glaucoma 
Implied consent law 
LSD 
Marijuana 

Minor illness 
Narcotics 
Night vision 
Static visual acuity 
Synergism 
Visual acuity 

Key Ideas 

• Good mental and physical qualities are 
necessary to operate an automobile 
properly and safely. 

• Approximately 95 per cent of all driv-
ing cues are through the eyes. 

• Most states require a driver to have at 
least 20/40 vision in one or both eyes in 
order to obtain an operator's license. 

• A safe driver must have not only the 
ability to see details clearly (visual 
acuity), but also a good field of vision 
(ability to see to the sides). The aver-
age field of vision is about 90 degrees 
on each side of center vision. The 
visual defect in which a person can see 
only directly ahead is called "tunnel 
vision." 
Depth perception is the ability to judge 
size and distance properly. 

• Only a small percentage of all drivers 
cannot discriminate between certain 
colors. This is called "color blindness." 

• Headlight glare causes the pupils of the 
eyes to contract to a pin point tempo-
rarily and, therefore, is very danger- 

ous. A driver should not look directly 
into the headlights of an oncoming car, 
but to the right side of the road and 
ahead. 

• Victims of epilepsy, heart trouble, ex-
tremely high blood pressure, and dia-
betes are subject to periods of uncon-
sciousness and should drive only with 
approval from their physician. Minor 
temporary illnesses can also greatly 
affect a person's ability to drive safely. 

• A fatigued driver is less alert, his reac-
tion time is slower, and he may fall 
asleep. 

• Alcohol, narcotics, and certain other 
drugs impede the driver's judgment, 
vision, and alertness and make driving 
extremely hazardous. 

• Carbon monoxide is a deadly gas 
thrown off through the exhaust system 
of a car. 
Never let the motor of a car run in a 
closed garage and always have some 
ventilation in the car, even in win-
ter. 
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unit1Handling Difficult I 
Driving Conditions and 
Vehicle Failure 

A safe driver always adjusts his driving 
to conditions. Driving at night; in rain, fog, 
or snow; on ice or rainslicked highways; or 
through desert or mountainous country all 
present unusual hazards. A driver must 
know what to expect under these difficult 
conditions in order to be able to drive 
safely at all times. 

Dawn, twilight, and night 
driving 

Since headlights illuminate less of the 
road than the sun does, you must be closer 
to an object to see it at night than during 
daylight hours. Moreover, lights do not 
bend around curves, corners, or over hills. 
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Darkness limits your side and rear vision. It 
leaves you less time to maneuver or to stop 
the car because it takes longer to see poten-
tial hazards. To compensate for this shorter 
sight distance, reduce speed considerably 
below that for daytime driving. This will 
reduce braking distance. 

As a general rule, speed should go down 
with the sun. Even though there is less 
traffic and fewer miles traveled at night 
than during the day, more than 50 per cent 
of all fatal automobile accidents occur in 
darkness. Factors contributing to nighttime 
accidents include alcohol, fatigue, and in-
experience. In fact, studies indicate that 
each mile traveled at night is more than 2 1/2  

times more dangerous than that traveled by 
day. 

Twilight and dawn also are difficult times 
to drive because the changing light can 
hamper vision. These are the hours on clear 
days when the sun is at a low angle. It is 
good practice at such hours to lower your 
sun visor. This will reduce sun glare and 
help your eyes adjust to the reduced light. 
Wearing dark sunglasses during the day-
light hours helps you to adjust more quickly 
to nighttime glare. However, you should 
not wear dark glasses while driving at night 
or during bad weather because they greatly 
reduce your ability to see. Also, to make 
your car visible to other drivers, turn on 
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NATIONAL 	URBAN 	RURAL 
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SPEED 
LIMIT 

your headlights, particularly when the sun 
is behind you. 

Make sure your windshield is clean after 
dark since approaching light rays can create 
glare on it and distort your view. Tobacco 
smoke and the slow oxidation of the plastic 
materials found in cars speed up the ac-
cumulation of dirt on car windows. There-
fore, be sure to wipe the inside part of the 
windows as well. 

Headlights and other lights. Always drive 
at a speed which allows you to bring your 
car to a stop within the distance illuminated 
by its headlights. Overdriving the head-
lights (looking beyond the headlight range) 
is a common cause of nighttime accidents. 

Low beam headlights in good working 
condition can light up about 350 feet of a 
dark roadway. At 50 mph on dry pavement, 
it takes less than 250 feet to stop a car. This 
distance is well within headlight range. At 
60 mph the stopping distance may be more 
than 350 feet, surpassing the distance you 
can see ahead in your headlights. Because 
of factors like these, many states post a 
specific nighttime speed limit for different 
roads and driving conditions. 

Headlights should be aimed correctly. If 
your headlights are aimed one degree too 
high, the beam at 300 feet down the road 
will be five feet too high. Even the low 
beam could glare into the eyes of oncoming 
drivers. If your lights are aimed one degree 
too low, the illumination 300 feet down the 
road is reduced to about one-fifth of the 
normal amount of light you would have if 
the light were aimed properly. 

Specific nighttime speed limits have been posted 
in many states. 

Even when lights are aimed properly, 
driving by headlights limits vision more 
than most people realize. Within the area 
illuminated by headlights, visibility always 
is poorer than during the day. On a curve 
headlights beam straight ahead, off the 
roadway, making it impossible to see any-
thing on the curve. Also, depth perception 
at night is less accurate, making it more 
difficult to judge speed and distance. For 
these reasons, reduce your speed at night 
even more than you would during the day. 

On lightly traveled roads in the absence 
of oncoming traffic, high beam (bright) 
lights should be used. In bad weather, in 
fog, smoke, snow, or rain, use low beams 
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In daylight, you can often see ahead down curved roads. In darkness, you cannot, because the headlight 
beams are directed straight ahead. More caution is therefore required when entering curves at night. 

because high beams will reflect against pre-
cipitation and tend to block your view of 
the road. Always switch to low beams when 
following or approaching another car be-
cause the glare from high beams mo-
mentarily can blind the other driver. 

Headlight glare from low beams can re-
duce a driver's vision by about 33 per cent. 
The glare from high beams can reduce 
vision by about 75 per cent. It is a good 
practice, as well as a legal requirement in 
most states, to turn your lights from high to 
low beam at least 500 feet before meeting a 
car—and 300 feet when following one. 

To receive maximum benefits from head-
lights, make sure the lenses are clean. The 
penetrating capacity of headlights may be 
diminished by as much as 90 per cent if 
they are coated with excessive dirt. In a 
winter storm snow and ice may build up on 
the lens and distort and reduce the beam. If 
the lights on your car seem dull, have them 
replaced if necessary. 

It is illegal to drive with only one head-
light operating. Also, taillights and brake 
lights must work properly and should be 
kept clean. A driver may be unaware that 
some lights are out of order. Therefore, 

The high beam gives a driver longer sight distance. 
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On a rain-slick 

road the brak-

ing distance 

will be 270 ft. 

more than on 

a dry road. 

Total stopping 

distance on a 

rain-slick road: 

542 ft. 

check your car lights regularly and have 
any necessary repairs made. 

Lighted parking lights indicate a 
"parked" vehicle. Some states prohibit 
driving a vehicle while using only the park-
ing lights. 

Driving in bad weather 

Bad weather poses at least three major 
problems for motorists: 

1. Stopping distance is increased when 
the surface of the road is wet or icy. 

2. Traction between tires and road 
surfaces may be reduced when trav-
eling at a high speed. 

3. Visibility often is decreased to a 
few yards when traveling in rain, 
fog, or snow. 

If you drive during bad weather, reduce 
your speed and increase following distance 
from two to four seconds. Doing so gives 
you an increase in braking distance and 
helps you cope with a possible loss of 
traction and a decrease in visibility. 

3 

On a dry road 

the car will 

come to a full 

stop after brak-

ing for 206 

additional feet 

(braking 

distance). 

Total stopping 

distance on a 

dry road: 

272 ft. 

When you first start to drive in bad 
weather, test your brakes at low speed to 
determine how well you can brake without 
skidding. If the road is slippery, avoid 
depressing the clutch except when neces-
sary for shifting and try not to make sudden 
stops, turns, and starts. Give all turn and 
stop signals earlier than you would in good 
weather. When you do slow or stop, pump 
your brake pedal gently, but rapidly, to 
flash your stop lights. By keeping the car 
moving slowly and smoothly, skidding usu-
ally can be avoided. If you must shift to a 

2 
Car has gone 

66 ft. in 3/4 of a 

second before 

brakes take hold 

(reaction time). 

Driver recog-

nizes situation 

requiring full 

stop from a 

speed of 

DRY 
	

60 mph. 	 WET 
ROAD 
	

ROAD 
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Rain reduces visibility and traction. On rain-soaked pavement turn on your headlights, reduce 
speed, and increase following distance. 

lower gear, do so only after reducing your 
speed. If you do not reduce speed, the 
sudden engine braking may cause skidding. 
Do not use overdrive during bad-weather 
driving. 

Probably the most serious problem re-
sulting from driving in a heavy rain is poor 
visibility. If you are driving in rain, turn on 
your lights to let other drivers see you, 
especially if you drive a dark- or medium-
colored car. Particles of fog or snow diffuse 
light and throw it back toward its source 
making it hard for you to see and be seen by 
other drivers. Poor visibility results both 
from the rain on the windshield and from 
windshield fog-up on the inside. Modern 
cars are equipped with defrosters to re-
move vapor from the inside of the wind-
shield and ice from the outside of it. If your 
car lacks defrosters or the defrosters are 
not working properly, you can prevent in-
side fog-up by opening both front side 
windows slightly. If your windshield wipers  

do not remove the water on the outside of 
your windshield, stop in a safe place until 
the rain diminishes or stops. 

In order to steer the car accurately, 
watch the right edge of the pavement. Some 
roads have a white line painted down that 
edge which is useful when visibility is poor. 

Driving on snow or ice 

There is likely to be very poor traction on 
highways covered with ice or snow. In this 
situation go easy on the accelerator, brake, 
and steering wheel. When the temperature 
is about 30 degrees F., snow or ice offers 
only about half the traction afforded at zero 
degrees. This is because ice and snow are 
more slippery when wet. Be careful on 
bridge surfaces, underpasses, and shady 
stretches. They usually freeze more quickly 
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than other areas. Slow down before cross-
ing such surfaces. When turning at inter-
sections and curves, ease off the acceler-
ator early. The street that you are on may 
be clear, but the one onto which you are 
turning may be icy. 

Packed snow is treacherous, and snow 
becomes packed solidly as traffic passes 
over it. Since cars steer by traction, turn the 
steering wheel gently on such surfaces or 
you may cause the car to skid. Avoid 
sudden braking. It, too, can cause you to 
skid. When it is necessary to stop, pump the 
brakes lightly but firmly. This will slow the 
car without causing you to lose the traction 
between your tires and the snow. A dis-
tance of more than 150 feet is required to 
stop a car at 20 mph on an icy road. 

When you have stopped the car and want 
to put it into motion again, accelerate slow- 

ly to avoid spinning your wheels and losing 
the traction between your tires and the 
road. 

How to free your car if it becomes stuck. If 
your car becomes stuck, do not spin its 
wheels. Spinning wheels tend to dig them-
selves more deeply into the ice, snow, sand, 
or mud in which they are already stuck. It 
often helps to move the car forward and 
backward in a "rock" motion. Some autos 
have a limited slip differential which per-
mits some power to go to both rear wheels. 
Cars not so equipped may be unable to gain 
enough traction to move the car under 
difficult conditions. Sometimes, on snow or 
ice, putting sand or dirt under the tires that 
are stuck will help to gain traction. You also 
might use metal grids or even lay down tire 
chains. Do not use boards or other materi-
als. They can be thrown by spinning wheels 
causing injury to anyone they strike. 

In fog a vehicle is more easily seen if its low-beam headlights are turned on. 
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The following steps can be helpful in 
"rocking" a car to free its wheels: 

1. Straighten your front wheels. 
2. If you have an automatic transmis-

sion, shift to "D" and accelerate 
gently. (If "R" gear is next to "N," 
you may apply the same technique 
using "R" instead of "D".) 

3. At end of forward motion, release 
gas pressure and shift to "N." 

4. At end of backward motion, repeat 
2 and 3 until you are free. Once free, 
keep moving until you get onto a 
firm surface. 

It is not recommended that you rock 
older cars with a hydramatic transmission, 
but some hydramatic transmissions will tol-
erate a reasonable amount of this tech-
nique: 

1. Shift to "D" and accelerate gently. 
2. At end of forward motion, release 

gas pressure and shift to "R." 
3. Accelerate at end of reverse motion 

and repeat 1 and 2 until you are 
free. 

To "rock" a standard shift car, follow 
these steps: 

1. Shift to low, ease the clutch, and 
gently accelerate simultaneously. 

2. At the end of the forward motion, 
quickly depress the clutch and shift 
to reverse. Let up the clutch rapidly 
and accelerate. 

3. At the end of the backward motion, 
repeat 1 and 2 more rapidly. Con-
tinue to do this until you are free. 

Quick timing is the key to rocking a car. 
If moderate attempts to rock free do not 
succeed, you may have to be freed by a tow  

truck. If an automatic shift car is to be 
towed for more than one mile, it should 
either be towed with the rear end raised or 
it should have a rear wheel dolly to keep the 
rear wheels off the ground and avoid trans-
mission damage. 

Whenever driving on sand or mud, main-
tain a constant forward movement. When 
you stop, do so without using your brakes 
or allowing your car to settle. If you do 
become stuck, use the "rocking" technique 
just mentioned. Wide tires on today's cars 
lessen the chances of getting stuck when 
driving on sand or mud. 

Traction aids. Snow tires are helpful in 
getting through snow once you are in mo-
tion, but they do not improve traction for 
starting or stopping on hard-packed snow 
or ice. Studded snow tires, which have steel 
protrusions to improve performance on 
packed snow and ice, afford better traction 
than snow tires for starting and stopping. 
However, studded tires are noisy, make for 
a longer stopping distance than conven-
tional tires, and create additional wear on 
the pavement. They cannot legally be used 
the year around. 

Chains provide the best traction for driv-
ing on snow- or ice-packed roads. How-
ever, they cannot be used for long periods 
on bare pavement. Also, when traveling at 
more than 35 mph, moderately loose chains 
may strike and damage parts of the car's un-
dersides. It is practical to purchase chains 
if you live in extremely snowy areas or if 
you plan to cross mountain areas during a 
snowstorm. In fact, in such areas you will 
be barred passage by the police unless you 
have chains. 
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REGULAR TIRES - 	162 ft. 

SNOW TIRES- 	151 ft. 

REINFORCED- 	85 ft. 
TIRE CHAINS 

Skidding. The amount of friction between 
your tires and the highway determines to a 
large extent the amount of control you have 
over a car. Tires have tread to give them a 
high degree of traction or grip on the road 
and to resist any tendency to slip. But even 
the best tires cannot entirely prevent skid-
ding on icy or slippery surfaces. 

During dry weather it is not uncommon 
for an oily film to develop on highways. If 
this film becomes wet, it gets very slippery 
and can increase braking distance by one-
third or more. Because of this, road sur-
faces tend to be more slippery for the first 
few minutes after a rainfall has started. 
Traction generally improves after the rain 
water has carried the oil film off the road. 

Skids are most likely to occur when you 
change speeds, go around curves, or brake 
too quickly. Your wheels have the firmest 
grip on the road when they are rolling 
straight ahead at a fairly steady pace. As 

60 ft. 	-REGULAR TIRES 	 soon as wheels start to slide, the driver 
loses control because friction is reduced. 

52 ft. 	-SNOW TIRES 

38 ft. 

  

-REINFORCED 
TIRE CHAINS 

    

We have already discussed hydroplaning 
(Unit 2). Some other types of skids are: 

1. All-wheel braking skid. A too sud-
den and heavy application of brakes 
causes this type of skid. The more 
slippery the road, the less brake 
pressure it takes to create a skid. 

2. Rear-wheel braking skid. Improper 
brake adjustment is usually the 
cause. It can cause the car to turn 
completely around. 

3. Front-wheel braking skid. This skid 
also is caused by improper brake 
adjustment. In this case the car will 
continue to roll straight ahead with 

 

          

          

    

Brakes applied 

at this point 
while travelling 
at 20 mph. 
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PACKED 
SNOW 
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CORRECTING A MILD SKID TO 
THE RIGHT 

Ease up on the gas pedal without re-
leasing the pedal altogether. 

Steer gently to the right in order to 
point your vehicle in the direction you 
want it to go. 

Steer to the left as the car straightens. 
Your wheels will be straight. 

no steering control until the car 
stops or the brakes are released. 
The driver can gain control only 
when there is rolling friction be-
tween tires and pavement. 

4. Power skid. Too much acceleration 
in a rear-wheel drive auto causes 
the rear of the car to lose traction. 
Continued acceleration with coun-
tersteering will make the car "fish-
tail" or swing back and forth. Eas-
ing off the accelerator and steering 
to straighten out will correct a 
power skid. 

5. Spin-out. Too much speed on a 
curve or turn may cause the rear of 
the car to skid to the side. A strong 
gust of wind striking your car from 
the side plus an improper steering 
correction may cause a spin-out, 
especially if you are pulling a trailer. 

There are four basic rules to follow in 
attempting to control skidding: 

1. Regain steering control before using 
the brake. 

2. Ease up on the accelerator. 

3 4 

CORRECTING A SERIOUS SKID TO THE RIGHT 

Ease up on the gas pedal without releasing the pedal altogether. 

Turn the steering wheel quickly to the right. 

When the car begins to counterskid to the left, straighten the steering wheel. 

Turn the steering wheel to the left. 

Turn the steering wheel gently to the right to compensate for any counterskid. 

Proceed directly ahead as the car straightens. 
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3. Steer so that the front end of the car 
points in the direction you want it to 
be. 

4. If driving a standard shift car, press 
down the clutch pedal. By doing so, 
engine braking will not make the 
skid worse. 

A severe skid can be difficult to correct. 
It may demand that you steer back and 
forth several times in order to stabilize your 
car. The maximum amount of steering cor-
rection available for straightening the auto 
is determined by the number of degrees 
that your car's wheels may be turned. If 
you turn too much, you may create a coun-
terskid. However, any severe skid will re-
sult in a certain amount of counterskidding. 

Skids usually can be prevented if you 
follow these practices: 

1. Use tire chains when snow or icy 
weather conditions are forecast. 

2. Keep your tires properly inflated 
and be sure they have deep tread. 

3. Be sure your brakes are adjusted. 
4. Drive at sensible speeds, turn care-

fully, brake easily and early, and 
monitor road conditions con-
stantly—one degree of temperature 
can make the difference between a 
wet road and an icy one. 

5. Place heavy objects as near the 
center of your car as possible, never 
at the far end of the trunk. 

Driving through deep water 

Proceed slowly and shift to a lower gear 
when driving through deep water. If you do 
not, you may get the wiring and engine wet 
and may stall the car. 

Even if you slow down, you may find that 
your brakes have become wet and that they 
have lost all or most of their holding power. 
Sometimes one brake will hold and the 
others will not. 

After driving through deep water, always 
test to see if your brakes are working by 
pumping the brake pedal. If the car pulls to 
the right or left as you apply the brake or if 
the car jerks, the brakes are wet. To dry 
them and restore proper braking, drive 
slowly in low gear and gently accelerate 
while you press the brake pedal with your 
left foot. Do this until the brakes function 
normally. 

One way of keeping your brakes dry 
when driving through deep water is to 
brake gently while accelerating with your 
right foot. 

Mountain driving 

Car engines must work hard to pull a car 
up a steep grade, and it often is necessary 
to shift into low gear to ease the strain on 
the engine when climbing. When descend-
ing sharp downgrades, shift to second or 
low gear. In doing this the engine will help 
control car speed. If the car has an auto-
matic transmission, shift to a lower gear 
before starting to descend. 

Some automatic transmission cars have 
two "Drive" ranges as well as one "Low" 
range. The lower of the two "Drive" ranges 
is intended for use on slight mountain 
grades or steep hills. It will provide enough 
engine braking to help slow the car's speed 
on downgrades. This lower driving gear 
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also may be used on a slight upgrade. 
However, if the upgrade is very steep and if 
your car loses speed and the engine begins 
to labor, shift into low gear. 

If you must brake while descending a 
steep hill, do so sparingly. To brake con-
tinuously will result in overheating and 
brake failure. Never coast downgrade with 
the clutch disengaged or with the transmis-
sion in neutral because car control is mini-
mal and the natural law of gravity will take 
over, making your car's speed increase. 
Coasting in neutral also is illegal in many 
states. If your car has overdrive, be sure to 
lock it out before driving in mountains. You 
then will have full use of the braking power 
of the engine and better control. 

Stalling. When driving in mountains, en-
gines may stall for many reasons, including 
vapor locking and using the wrong gear. If 
you do have an engine stall, get the vehicle 
moved off the roadway and out of the path 
of other vehicles as rapidly as possible. 
When it is not possible to move a stalled car 
off the roadway, warn approaching motor-
ists immediately by using the automatic 
flashers, posting flags and flares, or by 
waving a flashlight. If you are on a slope, 
block the wheels to prevent the car from 
rolling in case of brake failure and to ease 
the strain on the parking brake. Do not walk 
around on the roadway any more than 
necessary. 

A standard shift car that is stalled can 
often be moved a short way if the battery is 
charged adequately. Shift to low or reverse, 
turn the ignition switch to start, and let up 
the clutch. 

Vapor lock. Atmospheric pressure de-
creases as you drive up a mountain road. In 
warm weather this pressure decrease can 
cause vapor lock, the blocked passage of 
liquid gasoline caused when fuel in the fuel 
line vaporizes due to a hot engine. To end 
vapor lock caused by an overheated engine, 
dip cloths in cold water and place them on 
the gasoline lines and fuel pump. As vapor 
in the line cools, it returns to its original 
liquid state, enabling the carburetor to re-
ceive fuel in the form it needs for normal 
engine operation. 

Overheating. The boiling point of liquids 
is lowered in the presence of decreased 
atmospheric pressure. Thus, in warm 
weather at high altitudes, the water in a 
car's radiator may heat up and boil over. If 
it does, pull off the road and stop. Shift to 
neutral and run the engine above idle speed. 
If the temperature does not drop to normal 
in a couple of minutes, turn off the engine. 
Wait until the radiator stops steaming and 
then remove the radiator cap. Remove the 
cap cautiously as water in the radiator is 
under pressure and may spurt out if you 
open the cap too rapidly. If the radiator 
water does spurt out, it may scald you. To 
cool the engine, add cool water slowly to 
the radiator and run the engine at a fast idle 
as you do so. By gradually lowering the 
temperature of the cooling fluid in this way, 
you will not crack the engine block. 

Desert driving 

Advance preparation is necessary before 
driving in the desert. The gas tank should 
be filled and the oil level checked. Tires 
should be inflated about two to four pounds 
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more than their normal pressure to avoid 
heat build-up. The radiator also should be 
full. Carry an extra container of water in 
case of engine overheating or other emer-
gencies. Drive at a reasonable speed and 
glance at the temperature indicator regular-
ly. Vapor lock can happen when you are 
driving in a hot desert, just as in mountain 
driving. 

For safety and comfort drive through the 
desert during the late afternoon or early 
morning, especially if it will be extremely 
hot on the day you are traveling. 

Sudden rain- and sandstorms can occur 
in the desert. If they are not severe, turn on 
your low beam headlights and proceed 
slowly and carefully. If visibility becomes 
too limited for safe driving, pull off the road 
in a safe place and wait until the storm has 
passed. Be sure you do not pull off onto 
loose sand and become trapped. 

Driving on roads under 
construction 

Roads under construction that permit 
traffic to move across them should be trav-
eled cautiously. Avoid them if possible. If 
you must drive on them, reduce your speed 
so that you will not damage your car or lose 
control of it in the event of bumps, loose 
gravel, etc. Allow yourself time to react to 
any emergencies that might arise. 

Detours. Detour roads often are more 
difficult to drive on than regular routes. 
They often are poorly engineered and may 
be filled with chuckholes, washboard sur-
face spots, and other hazards. Often these 
roads are not properly marked. Curves, 

When approaching a section of road under con-
struction, reduce speed and proceed with cau-
tion. 

When driving over rough and bumpy pavement, it 
is best to reduce speed because chuckholes and 
other hazards may be present. 
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dips, bumps, hills, and slippery spots may 
not be marked at all. Reduce your speed 
and be alert when driving on all detours and 
roads under construction. 

Vehicle failure 
Emergency stops. No matter how carefully 
you drive, you should always be ready to 
make an emergency stop. If you cannot 
safely steer around a hazard, make an 
emergency stop by slamming down the 
brake pedal and holding it until the car 
stops. Some autos have an anti-skid device 
as part of the braking system which applies 
and releases the brakes in rapid succession 
even though you are holding down the 
brake pedal. This device helps insure that 
your car keeps the rolling friction between 
tires and pavement necessary for maximum 
steering control. 

If possible, make an emergency stop as 
gradual as the situation permits. The best 
way to do this is to pump the brake pedal 
rapidly. This style of braking makes for a 
longer stopping distance than a quick panic 
stop, but your wheels will not "lock" and 
control will be maintained. Pump the brake 
pedal as quickly as it takes you to repeat: 
Stab . . . release . . . stab . . . release, etc. 
When you stab, you brake—when you re-
lease, you steer. 

Tire blowout. Tires are most likely to fail 
during the last three-sixteenths of an inch 
of tread life. Since front tire blowouts 
cause more serious steering problems than 
rear tire blowouts, many drivers have their 
best tires mounted on the front. If a tire on 
your car blows out or loses air rapidly, DO 
NOT BRAKE RIGHT AWAY. Hold the 

steering wheel tightly and steer straight. 
Ease off the accelerator. When you have 
slowed to at least 25 mph, steer onto the 
road shoulder and brake gently. 

If a tire blows out on a crowded freeway, 
move onto the nearest shoulder. It usually 
is wide enough for you to pull completely 
out of the traffic stream. Many city free-
ways have "turnouts" or road shoulders 
for this purpose. Do not attempt to change 
a tire if you have a heavy car, if the road 
shoulder is sloped or made of loose materi-
al, or if you must step into a heavy traffic 
stream. Either wait for an emergency free-
way vehicle to arrive or drive on until you 
find a safe place to change the tire. (Refer 
to Unit 13 for tire changing procedures.) 

Accelerator stuck wide open. If the ac-
celerator sticks, making it difficult to con-
trol vehicle speed, shift to neutral, steer to 
the side of the road, and shut off the engine. 
If you are unable to steer to the side of the 
road because you are blocked from doing 
so by traffic, brake, shift to neutral, and 
coast to a safe area as soon as possible. 

Stalled engine. If your engine stalls while 
you are moving in traffic, proceed as follows: 

1. Shift to "N." 
2. Steer toward the roadside. (If you 

have power steering, the car will 
steer hard.) 

3. Turn the key to "start." (You may 
have to hold down the gas pedal.) 

4. Shift to "D." 
5. Resume safe speed. (If you are on the 

roadside, pull back into traffic in a 
safe and legal manner.) 
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Brake loss. Since late model automobiles 
have a dual master brake cylinder, it is 
unlikely that brake failure would affect 
more than the front brakes or the rear 
brakes at the same time. In older cars, 
however, there may be only one master 
brake cylinder. If it fails, it is possible for 
the brakes to fail completely. If the brakes 
do fail, it is sometimes possible to regain 
some braking power by pumping the brake 
even if the brake fluid is low. 

The best procedure for handling brake 
failure is: 

1. Pump the brake pedal. 
2. Shift to a lower gear. 
3. Apply the parking brake. Foot-

operated parking brakes may be re-
leased and reapplied in a pumping 
action when the release lever is kept 
in the release position while you 
pump the brake pedal. (At low 
speeds Step 3 may precede Step 2.) 

Words and Terms 
Traction 
Turn-out 
Vapor lock 
Visibility 

Atmospheric pressure 
Depth perception 
Detour 
Fishtail 
Headlight alignment 

Overdriving headlights 
Rocking a car 
Skidding 
Spin-out 
Stalling 

Key Ideas 

• A good driver always adjusts his driv-
ing to existing conditions. 

• Headlights in good working condition 
can light up only about 350 feet of dark 
roadway; when driving at night, your 
sight distance is far less than during 
daylight hours. You must reduce speed 
at night so that you can stop if neces-
sary within the distance you can see in 
front of your car. Overdriving the 
headlights is one of the most common 
causes of nighttime driving accidents. 

• Lower your headlight beams at night 

about 500 feet before meeting a car. A 
driver's vision is reduced about 33 per 
cent by glare from a low beam, but it is 
reduced 75 per cent by the glare from a 
high beam. Use low beam lights when 
driving in fog, smoke, snow, or rain, or 
when following another car at night. 

• Because light does not bend around 
corners, you should reduce your speed 
on curves more at night than in the 
daytime. 

• In order to steer the car accurately 
when visibility is poor, watch the right 
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edge of the pavement. 
• When the temperature is about 30 de-

grees F., snow or ice offer less traction 
than when the temperature is near 
zero. Bridge surfaces, underpasses, 
and shady areas usually freeze more 
quickly than open road surfaces. 

• To improve traction, use snow tires, 
studded tires, or tire chains. 

• When driving on snow or ice, avoid 
braking suddenly or you may go into a 
skid. Pumping the brakes lightly, but 
firmly, will slow the car without break-
ing traction between tires and road. 

• Never use high gear to drive through 
deep water. Shift to second or low gear 
and proceed very slowly. Always 
check your brakes after driving 
through high water. To dry brakes, 

drive slowly in low gear while gently 
pumping the brake pedal. 
When preparing for a trip on a desert 
highway, make certain that your car 
has sufficient gasoline, oil, and water 
and that the tires are inflated properly. 
In mountain driving proper use of the 
brakes and transmission is essential. 
When the radiator overheats, you 
should pull off the road, and carefully 
open the radiator cap enough to allow 
steam to escape. 
If a tire on your car blows out or loses 
air rapidly, do not brake right away. 
Hold the steering wheel tightly and 
steer straight. Ease off the accelerator. 
When you have slowed to at least 25 
mph, steer onto the road shoulder and 
brake gently. 
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