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Many motorists think an air bag will cushion them
like a pillow in a collision, but these devices can
cause serious injury and death.

The hard truth
about air hags

Lawrence Baron and Matthew Whitman

Air bags are heavily touted by auto-
mobile manufacturers as safety de-
vices. Sadly, this is by itself misleading. In
reality, an air bag is an explosive device
tucked in the steering wheel or instrument
panel of a vehicle. Air bags have limited
utility, and, even today, despite increasing
news reports of air bag dangers, the driving
public does not fully grasp the trade-offs air
bags present. Air bags, especially those
manufactured before the 1998 model year,
have injured and killed vehicle occupants
and will continue to do so—even in colli-
sions where people would not be hurt but
for the air bag firing.

Consumers have been receiving mixed
messages about air bags for years. Auto
manufacturers knew as far back as the
1970s about the dangers associated with
the devices.! For example, in the August
1971 issue of Mofor Trend, Ford purchased
a full-page ad entitled, “An Up-to-Date Re-
port of Air Bags. The Good News, The Bad
News.” The ad warned that a “major con-
cern is that children who might be stand-
ing near the bag at the moment of deploy-
ment could also be severely injured.”
Automalkers resisted air bag installation for
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safety as well as cost reasons.

However, once the government pro-
mulgated air bag regulations, there was si-
lence from the industry. Manufacturers re-
alized the devices’ marketing potential and
quickly touted them as safety devices. Nu-
merous advertisements shaped consumer
expectations that air bags were soft, billowy
pillows. The last thing consumers expect-
ed was that air bags could kill.

As vehicles became widely equipped
with air bagds, experience disproved the
myth of the air bag as a safety panacea. Re-
ports of child deaths started to circulate in
the mid-1990s. In June 1996, the govern-
ment and auto manufacturers combined
to formulate the Air Bag Safety Campaign.
This was the first concerted effort to advise
the public of dangers associated with air
bags. The campaign stressed that children
should be placed in the back seat and that
drivers and passengers in the front seat
should sit as far back as possible.

In October 1999, the National Highway
Traffic Safety Administration (NHTSA) is-
sued a warning about side-impact air bags,
which many manufacturers have recently
begun equipping their vehicles with. In
theory, these bags offer great benefit. Not
only are they supposed to protect occu-
pants during a side-impact crash, but they

may also keep the occupant inside the ve-
hicle during a rollover. NHTSA suggested
otherwise, noting that these air bags, like
frontal air bags, have been undertested.
The agency released a statement that
said
Side-impact air bags can provide significant
supplemnental safety benefits to adults in side-
impact crashes. However, children who are
seated in close proximity to a side air bag may
be at risk of serious or fatal injury, especially if
the child's head, neck, or chest is in close prox-
imity to the air bag at the time of deployment.
Because there are variations in the design and
performance of side air bags, manufacturers
should notify consumers regarding whether it
is safe for children to sit next to the side air
bags. Children 12 and under should always
travel in the rear seat and use an age-appro-
priate restraint.?

Confusion about air bag safety remains,
and alternative designs that could prevent
injuries have yet to be incorporated into
most vehicles.

Generally, there are three types of air bag
cases: those based on the automaker’s fail-
ure to install an air bag,” those involving an
air bag's failure to deploy,! and those in
which an air bag inflated and caused in-
juries or death. This article focuses on the
third type, which is the most common.’

An air bag deploys more quickly than
the blink of an eye. Typically, one or more
sensors detect a crash within the first 15 to
20 milliseconds after a frontal impact. The
sensors send an electrical pulse to the air
bag module, which ignites a small explo-
sive squib. The squib ignites a solid propel-
lant, typically pellets or disks of sodium
azide. The azide burns with tremendous
speed, releasing nitrogen gas.

The gas flows into the bag, which is fold-
ed inside a compartment in the steering
wheel or instrument panel of the vehicle.
The expanding bag bursts through its
cover, either by splitting its housing at per-
forations or by forcing open a door built
into the instrument panel. (Many injuries
to “out of position” occupants are attrib-
uted to these doors, rather than the air
bags themselves. The doors fly open with
great speed and force.) Within 45 to 55 mil-
liseconds after impact, the air bag is fully
deployed. Within 75 to 80 milliseconds, it
deflates. And within 150 to 200 millisec-
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Numerous advertisements shaped consumer expectations that
air bags were soft, billowy pillows. The last thing consumers expected
was that air bags could kill.

onds, the crash event is complete.

Usually, an electronic control unit (ECU)
detects the electronic signal from the sen-
sors and gives a signal to fire. Many vehi-
cles also employ a crude version of an air-
plane’s black box, which stores data about
the crash and detects faults in the air bag
system before deployment. In every case,
discovery of any black box data should be a
priority. [See sidebar.]

An air bag should inflate fully before the
passenger strikes it and rides it down,
meaning the air bag absorbs the crash en-
ergy. This has been an underlying premise
of air bag technology for more than 20
years.”

Unfortunately, an air bag may burst out
at speeds up to 200 mph. One that strikes
a passenger before it is fully inflated may
cause death or injury. Typical injuries in-
clude neck hyperextension, including
spinal cord injuries; blindness; facial abra-
sions, lacerations, or blunt trauma; chest
injuries; internal trauma; burns from infla-
tionary gases; and upper extremity injuries.

Regulatory history

Air bags are not a new technology. Early
patents date back to the 1950s.” Manufac-
turers researched and tested prototypes
throughout the 1960s and 1970s, and Gen-
eral Motors Corp. installed air bags in some
of its vehicles in the early 1970s.* Howev-
er, it was not until the federal government
mandated that autos be equipped with air
bags that manufacturers got fully onboard,
attempting to capitalize on air bags’ mar-
keting potential as safety devices.

Air bags are only part of a vehicle's oc-
cupant restraint system and are broadly
classified, together with padded knee bol-
sters and automatic seat belts, as “passive
restraints.” In 1984, Congress first re-
quired that passive-restraint protection be
phased into vehicles from model year 1987
to model year 1990.°

This phase-in period for passenger-side

54

protection was later extended: Automakers
were allowed to defer passenger-side pro-
tection until the 1993 model year by equip-
ping a higher proportion of new cars with
driver-side air bags.”” Then, in 1991, Con-
gress required that all passenger cars have
both driver- and passenger-side air bags be-
ginning with the 1997 model year. Light
trucks, including minivans and sport util-
ity vehicles, were to have air bags in the
1998 model year."

Federal Motor Vehicle Safety Standard
(FMVSS) 208 is the regulation governing
occupant restraints. Originally, manufac-
turers had to certify that their vehicle met
certain performance criteria when it was
crashed into a solid barrier at speeds up to
30 mph, at right and left angles up to 30 de-
grees, and head-on.'? Specifically, belted
and unbelted crash test dummies were not
supposed to sustain certain injuries when
their seats were positioned in the middle of
the seat track. Specific injury criteria were
formulated to measure the potential for
injury.

NHTSA engineers formulated protocols
to measure the likelihood of head injury in
a collision. The head injury criteria (HIC)
scores in each test could not exceed 1,000
units. Crash forces exerted on the dummy’s
chest were not to exceed 60 gs, and forces
transmitted from the knee through the
thighbone to the hip could not exceed
2,250 pounds.”

In March 1997, partially in recognition
of the fact that large, powerful air bags were
killing children, NHTSA temporarily
amended safety standard 208 to encourage
the development of “depowered” air bags
that could deploy with less force.* Under
the revised standard, some tests could be
performed with a “sled” rather than a bar-
rier collision.” In a sled test, a mock-up of
the passengder compartment is mounted on
a metal frame, or sled. A hydraulic piston
jerks the sled backward suddenly, simulat-
ing the sudden deceleration of a crash.

Sled tests offer advantages to manufac-
turers. They are less expensive than barrier
tests, as a vehicle is not destroyed with each
test. And while the period of deceleration,
or crash pulse, is uniform from vehicle to
vehicle in a sled test, in barrier tests, vehi-
cles of different construction, mass, and
stiffness vary in their rates of absorbing im-
pact forces. Sled tests allow manufacturers
to engineer one-size-fits-all occupant re-
straint systems, which do not reflect the
variability of different cars’ performance
in actual collisions.'® Similarly, the uni-
form crash pulse used in many sled tests is
“safer” than a barrier crash pulse. As a re-
sult, manufacturers can use air bags that
inflate more slowly than those subject to
barrier testing.

Inasled test, dummies are connected o
similar instrumentation as in a barrier
crash, and the air bag must meet the same
injury criteria, as well as additional neck
injury criteria.”” This version of safety stan-
dard 208 has a sunset provision of Sep-
tember 1, 2001, so beginning in the 2002
model year, manufacturers must again cer-
tify compliance with the standard through
the use of barrier tests. This coincides with
the required implementation of “smart air
bags,” which incorporate alternative de-
signs such as those discussed below.

NHTSA is considering yet another ver-
sion of FMVSS 208, which would require
testing with smaller child and female dum-
mies at different speeds, depending on
whether the dummy is belted or not.'®

According to auto manufacturers, the
primary problem with air bag design has
been the safety standard itself. They con-
tend that the regulation has compelled
them to manufacture powerful air bags,
and they note that a crash into a wall at 30
mph causes an unbelted dummy to move
forward very quickly. Automakers argue
that air bags must inflate with great
speed—and great force—to be deployed in
time to restrain an unbelted occupant.
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This argument has surface appeal. How-
ever, it is misleading. Manufacturers’ rec-
ords have shown that air bags are designed
and tested to protect a 5'9" male dummy
seated in the middle of the seat track. Lit-
tle, if any, testing has been done with short
female or child dummies with the seat po-
sitioned at the front of the seat track.

Significantly, nothing in safety standard
208 has prevented manufacturers from
seeking to protect all occupants in all posi-
tions. By law, FMVSS 208 is a minimum
standard.” Moreover, it is a performance,
not a design, standard. NHTSA itself has
emphasized this point:

The standard’s automatic protection require-
ments are performance requirements and do
not specify the design of an air bag. Instead,
vehicles must meet specified injury criteria,
including criteria for the head and chest, mea-
sured on properly positioned test dummies,
during a barrier crash test, at speeds up to
30 mph.

While the standard requires air bags to pro-
vide protection for properly positioned adult
occupants (belted and unbelted) in relatively
severe crashes, and very fast air bags may be
necessary to provide such protection, the stan-
dard does not require the same speed of de-
ployment in the presence of out-of-position
occupants, or even any deployment at all. In-
stead, the standard permits the use of dual- or
multiple-level inflator systems and automatic
cut-off devices to protect out-of-position oc-
cupants and rear-facing infants. Therefore,
regulatory changes are not needed to permit
manufacturers to implement these solutions.

The agency also notes that there are many
other variables in air bag design and related ve-
hicle design that can affect potential aggres-
sivity. Variables related to air bag design in-
clude air bag volume, fold patterns, tethering,
venting, mass/material, shape and size of air
bag module opening, and module location and
deployment path. Related vehicle design vari-
ables include such things as recessing the in-
flator/air bag in the steering wheel assembly
or in the dash, pedal adjusters, safety belt pre-
tensioners, and webbing clamps. The stan-
dard's performance requirements permit man-
ufacturers to adjust all of these variables to
minimize adverse effects of air bags.®

Alternatives

As NHTSA recognized, alternative de-
signs could minimize the dangers of air
bags. These include:

¢ Dual-deployment thresholds, This is
a design that BMW and Mercedes-Benz
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have used since 1994. Scientists and engi-
neers do not anticipate that serious injuries
will result for seat-belted occupants in col-
lisions with barrier-equivalent velocities
(BEV) of less than 18 mph.?! Accordingly,
BMW and Mercedes use sensors in the seat
belt and air bag systems to prevent an air
bag from firing in the front of a seat-belted
occupant unless the collision has a BEV
of 18 mph or greater.* For occupants who
are unbelted, the deployment threshold is
12 mph.®

* Tailored and dual gas-flow inflators.
These are similar in concept to dual-
deployment thresholds. Certain vehicles
tailor the flow of gas into the air bag ac-
cording to the severity of the collision. One
such system is sold by Air Belt Systems
under the trade name “IntelliFlow CARE
BAG.” Air Belt claims that in some cases its
product can reduce injury-causing forces
exerted on out-of-position child dummies
by more than two-thirds.

Alternatively, some vehicles use a dual
inflator, spacing the firing of the inflators
by several milliseconds. This may result in
a less aggressive air bag—one that is safer
for an occupant who is close to the instru-
ment panel,

» Tethers. A tethered air bag has cloth
straps inside it. The tethers restrain the bag
from moving too far rearward. They are in-
expensive—about $3 per bag—and can be
placed in almost any bag without degrad-
ing its performance under standard 208,

e Shape, vents, folding pattern, and
material. Air bags can be shaped, vented, or
folded to minimize rearward excursion and
force. Use of lighter materials can cut down
on the weight of the bag, reducing the risk
of injury.

* Seat belt pretensioners, telescoping
steering wheels, and pedal adjusters. Air
bags are only a part of a vehicle’s restraint
system. They are supplementary to the seat
belt, the primary occupant restraint. Air
bag injuries often occur when an occupant
is close to the bag during a collision. This
usually results from the occupant’s move-
ment caused by pre-impact braking, de-
layed sensor detection of the crash event,
or a seat that is positioned forward in the
seat track.

This phenomenon can be minimized.
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In many cases, such as those involving small
women and children, air bags are no more
effective than seat belts alone.

Pretensioners, typically found in European
vehicles and some U.S. luxury vehicles, are
designed to take the slack out of seat belts
and hold the occupant back against the
seat during a collision. Telescoping steer-
ing wheel columns and pedal adjusters aim
to put as much space as possible between
the occupant and the steering wheel. Gen-
eral Motors offered pedal adjusters as early
as the 1970s.

e Seat sensors. With encouragement
from NHTSA, manufacturers are begin-
ning to develop sensors for passenger seats
that will prevent passenger-side air bags
from firing when little or no weight is rest-
ing on the seat, This simple device could
have prevented many deaths of young chil-
dren attributed to air bags over the past
several years.

¢ Less aggressive air bags. NHTSA has
determined that many air bags could be de-
powered by approximately 25 percent and
still meet the requirements of the safety
standard.* Air bags labeled “second gener-
ation” are typically the same module as in
the previous year’s model but with less
sodium azide as a propellant.

Defense arguments

Warnings. One of the principal areas of
contention in these cases is warnings. Ina
1998 federal case, Ford Motor Co. argued
that FMVSS 208, which requires warnings
about air bags to be placed on sun visors,
prevents any other warnings elsewhere in
the vehicle except in owner manuals. The
court agreed.® This is almost certainly an
incorrect ruling, but unless it is reversed
on appeal, plaintiffs can expect to see the
defense press this argument.?

Although consumers are generally more
aware of air bag dangers today, they still re-
main ignorant of ways to effectively mini-
mize these dangers. A study by the Harvard
School of Public Health'’s Injury Control
Center and Center for Risk Analysis found
that consumers still believe that using seat

belts will protect them from air bag in-
juries.”” However, if the occupant is too
close to the air bag, or if it is too big or ag-
gressive, the occupant remains at danger
despite using a seat belt.

Probably the best way to educate con-
sumers is with videos that demonstrate the
risks air bags pose and how consumers can
modify their behavior to minimize those
risks. Until consumers can see how a par-
ticular air bag performs, they will not un-
derstand how to protect themselves. Man-
ufacturers of other potentially dangerous
products have used videos to alter con-
sumer behavior. For example, Polaris Corp.
regularly gives buyers a video on the safe
use of its all-terrain vehicles.

Statistics. Statistics are raised in almost
all auto crashworthiness cases. In May
1999, NHTSA filed its Fourth Report to
Congress, which said that air bags do, in-
deed, save lives. The agency calculated that
2,263 lives had been saved from 1987
through 1997.% Plaintiff attorneys should
expect that manufacturers will offer statis-
tics like these in trial testimony. A manu-
facturer may also offer evidence that its ve-
hicles have caused fewer deaths or injuries
in frontal crashes than other manufactur-
ers’ vehicles. A defendant may also try to
prove that its vehicles have caused fewer air
bag inflation-induced injuries than other
manufacturers’ vehicles,

There are several responses to these ar-
guments. First, the premise that air bags
save lives should be questioned. NHTSA ac-
knowledged that its findings about the
number of lives saved were based on vari-
ous assumptions, any of which is subject to
attack.” For example, the agency ques-
tioned whether seat belt usage is as high as
that reported. It also questioned the suffi-
ciency of the data available, including the
number of cases available for study. The
agency noted, “Injury-reducing effective-
ness can be masked by a multitude of fac-
tors not directly related to the air bag or au-
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tomatic seat belt systems.™"

Second, even NHTSA recognizes that
there is a limit to the utility of air bags.* In
many cases, such as those involving small
women and children, air bags are no more
effective than seat belts alone, or are actu-
ally less effective.™

Third, it is generally irrelevant that
some air bags have saved lives. The claim
is not that all air bags are dangerous, but
that a better design than the one in the
plaintiff’s vehicle would have saved lives
and prevented injury. And fourth, manu-
facturers are the first to admit that one ve-
hicle’s performance cannot be readily com-
pared to another’s. In other words, each
vehicle is different, which is why manufac-
turers typically resist demands for their
records regarding any vehicle other than
the one at issue.

Causation. Another defense to expect is
a claim that the occupant was “out of posi-
tion.” Manufacturers search for any basis
for claiming that an injured person was
“too close™ to the air bag.

To diffuse blame, manufacturers usually
argue that the injured occupant either did
not wear the seat belt or did not wear it
properly. Because almost any air bag will
injure an occupant who is “too close,” the
defendant claims, there is nothing unique
about its device. The manufacturer argues
that the plaintiff really wants air bags to be
removed altogether, which it contends will
cause more harm than good.

Often, the response to this defense is
simply a factual matter—the plaintiff
should assert that he or she used the seat
belt properly if that is the case. Testimaony,
such as that of an expert in occupant kine-
matics, can be helpful to show the jury how
the air bag caused the injury. The plaintiff
may also be able to assert that an alterna-
tive design would have prevented or mini-
mized the injury.

Current litigation climate

Almost four years ago, the Wall Street
Journal ran a front-page article noting that
auto manufacturers were taking air bag
cases to court and generally winning them.®
This is no longer the case. The climate has
changed as news that air bags are killing
and injuring people has reached con-
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