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KNOWLEDGE SAVES LIVES

All parents want to do everything in their power to keep their children from harm. And
that includes kids in cars. But children are still getting hurt and even killed because
their car seats haven't been fitted properly, or are simply wrong for the height and
weight of the child. Or — even worse — because they haven't been strapped in at all.
The cause is often simply a lack of knowledge. Because the parents thought the child
seat had been installed right. Because they thought the child could safely switch from
a rearward-facing seat to facing forwards when it was only two or three. Because they
thought they knew how to adjust the child’s seat belt.

EASY TO GET IT WRONG
A Swedish survey of parents with young children revealed that only one three-year-old
in four was still using a rearward-facing car seat. When, in fact, all three-year-olds
should still be using seats which face the rear of the
car. Only four out of every ten parents knew the
right way to adjust the diagonal section of the seat

belt. Amongst the smaller children using booster
cushions it was not uncommon for the belt to be
placed under the child’s arm instead of across the
shoulder. Many parents were unaware that the
lap belt should go across the tops of the
thighs, not across the child’s
stomach.

Airbags were another
area where parents
revealed serious gaps in
their knowledge. Over
half the parents
surveyed were

unaware that anyone
sitting in a seat with a
passenger airbag
should be at least 140—
150 cm (4 ft 7 in) in height,
unless, of course, the airbag has
been disabled.

This publication has been produced to help parents be
better informed about the safety of children in cars. We
hope it will provide answers to many of the questions you
will find yourself asking as a new parent or a parent-to-be.



THE MOTHER-TO-BE

Women sometimes ask whether it would be better not

to use a seat belt when they're pregnant. They're fearful
that the belt might harm their unborn baby in some way.
The answer is that they should definitely use a seat belt
at all times. Right to the end of the pregnancy. But it's
equally important that they put it on right.

That is: the diagonal section should wrap over the
shoulder then be routed between the breasts and to

the side of the belly. The lap section should lay flat over
the thighs and as low as possible under the belly. It
must never be allowed to ride upward.

Remove all slack from the belt and insure that it fits
close to the body without any twists.

As a pregnancy progresses, pregnant drivers should
adjust their seats and steering wheel such that they

can easily maintain control of the vehicle as they drive
(which means they must be able to easily

operate the brake pedal, accelerator pedal and steering
wheel). Wthin this context, they should strive

to position the seat with as large a distance as possible
between their belly and the steering wheel.

SEAT BELT POSITIONERS
A recent addition to the accessories market is the seat
belt positioner. This is designed to keep the lap belt
pulled downwards, away from the wearer's tummy.
As yet there have been no studies which indicate
that seat belt positioners enhance user safety in an
accident. But there is no evidence that they com-
promise safety, either.

BELT NOT LONG ENOUGH

Discomfort is a common problem for women using
seat belts towards the end of the pregnancy. Some
have trouble getting the belt to reach around them.
If you find you can't buckle your seat belt, you
should avoid travelling by car. Avoid driving yourself
in the final stages of pregnancy too, as the steering
wheel or the driver's airbag could injure the baby in an
accident.






Y

THE PREGNANT CRASH-TEST DUMMY

Researchers and car manufacturers already
know a great deal about how best to protect
adults and children in car accidents. But they
still know surprisingly little about what
happens to unborn babies.

The Volvo Car Corporation has been carefully
investigating the special safety and comfort
needs of pregnant women since 2001.
Through this research, we have built a unique
computer model of a pregnant crash test
dummy named "Linda"

BETTER UNDERSTANDING

We continue to use Linda as a tool for
reaching a better understanding of the
injuries pregnant women and their babies
can experience in a crash. She has also
been used to verify correct seatbelt



placement and to aid in the development of
future safety systems. In addition to
examining the medical and safety system
performance side of this important issue, we
have also looked at comfort by running
numerous ergonomics studies of our
vehicles, involving over 200 pregnant
volunteers.

THE NEED TO KNOW

The most frequently documented cause of
death is due to the placenta becoming
partially or completely detached from the wall
of the uterus, preventing the unborn baby
from getting enough oxygen. The question is,
why? Researchers believe the reason to be
that, while the uterus itself is relatively elastic
and can therefore change shape readily, the
placenta is not equally resilient when
subjected to acceleration forces.

With the help of the pregnant crash-test
dummy, Linda, we can increase our knowl-
edge. We continue to work toward more

discoveries to help improve safety and

comfort for pregnant women, we have so far
determined that the seat belt, if worn
correctly, offers the best protection against
injury or death in a crash. That is: the
diagonal section should wrap over the
shoulder then be routed between the breasts
and to the side of the belly. The lap section
should lay flat over the thighs and as low as
possible under the belly. It must never be
allowed to ride upward. Remove all slack
from the belt and insure that it fits close to
the body without any twists. As a pregnancy
progresses, pregnant drivers should adjust
their seats and steering wheel such that they
can easily maintain control of the vehicle as
they drive (which means they must be able to
easily operate the brake pedal, accelerator
pedal and steering wheel). Wthin this
context, they should strive to position the
seat with as large a distance as possible
between their belly and the steering wheel.




THE FIRST CAR RIDE

A baby's first-ever car journey is usually on the
day he or she is taken home from the maternity
ward. A nervous trip, for many reasons. A new life
has come into the world. And it's also the start of
a new life for the parents, and for any brothers or
sisters too.

So often the car will be driven at a snail's pace.
Every bump could bother the baby. Or at least
that's how it seems to anxious first-time parents.
But in all probability the baby will be safe and
sound in its baby seat. Properly anchored and
installed, and facing the rear of the car.

A baby seat like this provides the best form of
protection for a baby of up to about nine months
of age. Until it grows out of it, quite simply. When
the baby's head reaches the top end of the baby
seat, the time has come to switch to a child seat,

but still a rearward-facing one.

TAILOR-MADE SAFETY SEATS

Any parent who has ever had to choose a baby
seat will be able to confirm that it's no easy task.
Volvo is one of the few car manufacturers who
design baby and child seats for their own models,
and also test them in their own vehicles. Most
seats are designed by car seat manufacturers.
They are suitable for use in some cars, but not in
others. The methods used for securing baby
seats also vary.

The result is that many baby seats are of the
wrong type for the car they're used in, or simply
incorrectly fitted. The industry as a whole has

been aware of this problem for quite some time.
The need for a single industry standard for baby
and child seats in all types of car was widely
acknowledged, and so a working group was set
up by the International Standards Organisation,
ISO. After ten years' work, the fifteen countries
represented in the project recently reached
agreement on the Isofix system.

NEW INTERNATIONAL STANDARD

The Isofix standard can consist of three main
elements. Incorporated into the vehicle itself
there are two anchorage points, between
backrest and seat cushion. A standard frame can
be slotted into these, and then the baby or child
seat can be easily fitted onto or removed from
this as required. Some of the Isofix baby/child
seats have no separate frame. They slot straight
into the anchorage points.

The Isofix standard was published in 1999. From
2000, all new cars sold in the United States had
to have Isofix anchorage points. Europe and the
rest of the world will soon introduce similar
legislation.

There are already many new cars in use which
have Isofix anchorage points, and baby and child
seats are available for them, too. So anyone who
wishes to and can afford to invest in a new car
with Isofix anchorage points now has that option.
For the time being, everyone else has to follow
the more complex instructions for installing other
systems.






FAQS ON BABIES IN CARS

What should | look for when
choosing a baby seat?

It must be of the right type for
your car. A list of car models
should be specified on the seat.

What are the things to think
about if | buy a second-hand
baby seat?

Don't buy a second-hand one
unless it is relatively new. Baby
seat design has come a long way
in a short time, and modern seats
are much safer than older ones.
Make sure it is completely undam-
aged, that it complies with the
relevant national safety standards,
and that it still has all the fittings
and installation instructions.
What is Isofix?

A standardised anchorage
system for baby and child seats.

How do | go about fitting a
baby seat?

Follow the specific instructions
for the seat you have chosen.
Seats using the Isofix anchorage
system are easy to install. Other
systems are not as easy. If you
have any problems, ask the seat
retailer for advice.

Is it a safe alternative to use
the removable carry-cot
section of a pram with
anchorage straps?

No. The carry-cot would be
anchored, but the baby inside it
would not be restrained.

Where in the car should the
baby seat be installed?

That depends... Many prefer to
have the baby within easy reach
of the driver’s seat, i.e. on the
front passenger seat. But the
baby must not be put on that
seat if it has a passenger airbag
which has not been disabled. If
the airbag were to inflate, the
baby could be seriously injured or
even killed. So if that seat has an
airbag, the baby seat must go in
the back seat of the car. Some
cars are equipped with a airbag
cut off switch that allows you to
temporarily disable the airbag.
Please check the owners manual
for guidance. The alternative is to
have the passenger airbag
permanently disabled. This task
should only be entrusted to an
authorised dealership for your
brand of the car. Make sure that
you are given a document
verifying that the airbag has been
disabled. In some countries,
including the United States,
permission has to be obtained
from the relevant authorities

before an airbag can be disabled.

Can you be absolutely sure
that the airbag has, in fact,
been disabled?

Yes, the Volvo Passenger Airbag
Cut Off Switch (PACOF) is very
reliable. However, you must
always be absolutely sure that
the switch is in the correct mode.
An airbag permanently disabled
at an authorised dealership for
your car brand, is also safe. If you
are in any doubt about whether it
has actually been disabled, ask at
your authorised dealership.

Do side airbags pose any
risk to the baby?
No, not if the baby is in a Volvo.

Why do babies have to sit
facing the rear of the car?

A baby’s head is large and heavy
in relation to the rest of its body,
and its neck is not very well-
developed yet, so it has to be
prevented from being flung
forwards if the car collides.

How long should you use the
baby seat?

For as long as possible; until the
baby can sit up properly, at
around nine months. When its
head reaches the top of the baby
seat, then it's time to switch to a

larger rearward-facing child seat.









ALMOST LIKE HUMANS

The world’s first crash-test dummy was called
Sierra Sam. The size of an adult male of large
build, he was created in 1949 to test ejector
seats for the US Air Force.

In 1956 the air force shared its findings with the
automotive industry. The first dummy to be
developed specifically for research on car crashes
appeared six years later.

Today's crash dummies have little in common with
Sierra Sam. All of the early ones were rather
rudimentary, built to confirm that safety systems
such as seat belts were effective. They had few
measurement points, and were really not very
much like humans at all.

SOPHISTICATED INSIDES

Modern crash dummies, however, are built to
respond much more like humans. They have the
same weight, size and proportions as the type of
human they are made to emulate. Their heads are
designed to react like real heads, as are other
details of their anatomy such as the neck, the
knees and the thorax.

Inside them they have sophisticated electronics,
to measure acceleration/deceleration,
displacements and various loads and forces the
body is subjected to in a crash.

HOW THE BODY REACTS
Deceleration needs to be measured to find out

exactly how the human body is restrained and

comes to a halt if the car is stopped abruptly.
Displacement measurements are used, for
instance, to study compression of the thorax.
Twisting motions of various parts of the body are
studied, as well as the loads they are subjected
to. Shear displacement measurements can be
used to find out more about how human
vertebrae behave in an accident.

Measurements of many kinds allow scientists and
engineers to amass large quantities of data and
to draw conclusions about the likely effects of
real accidents on the human body.

NEW CARS SAFER

The automotive industry has long been at the
forefront of crash dummy development. And
safety research is proceeding at an ever-
increasing pace.

Those involved in car crashes when travelling in
cars made in the late 1990s run a 25 per cent
lower risk of death or disablement, when
compared with passengers in cars from the early
1980s.

The main reasons for this are the fact that airbags
and other safety systems have become standard
equipment, and also that car cabins are now
stronger and better able to withstand collision
forces.

None of this could have come about without
research. And crash dummies still have an

important role to play in research of this kind.








































































