granted what is technically

known as the “right of way”
when responding to a fire or other
emergency. Operators of emer-
| gency vehicles are permitted to
disregard certain traffic laws, in-
cluding speed limits, traffic con-
trol devices, and regulations gov-
erning turns, direction of travel,
and lane markings in order to get
emergency personnel and equip-
ment to the scene in the shortest
possible time.

However, this privilege places a
burden of responsibility on the ve-
hicle operator. He must exercise
caution with regard to other mo-
torists and pedestrians; and he is
not relieved of the burden of re-
sponsibility for his actions in the
event of an accident stemming
from reckless disregard for safety.

The law also stipulates that we
must make the fact that we are re-
sponding to an emergency known
to the public at large by displaying
warning lights and sounding an
audible warning device, i.e., a si-
ren. Upon the approach of an
emergency vehicle, operators of all
other vehicles are required to yield
the right of way and drive to the
side of the road and stop until the
emergency vehicle has passed.

In analyzing hundreds of acci-
dent reports involving fire appara-
tus, the cause of the accident is
very often reported as “Operator
of the civilian vehicle failed to
yield the right of way to fire appa-
ratus. Summons issued.”

A trained, thorough, objective,
accident investigator would very
often list the cause of many of
these accidents as “Operator of fire
apparatus failed to insure that all
traffic had yielded right of way be-
fore entering intersection.... Op-
erator of civilian vehicle, driving
with windows closed, air control

E mergency vehicles by law are
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equipment and radio on, failed to
perceive the fire apparatus until
beyond the point of no escape.
Both drivers executed faulty eva-
sive tactics.”

In an effort to pinpoint the
causes of accidents involving fire
apparatus, the Safety Division of
the New York City Fire Depart-
ment conducted tests to determine
the effectiveness of modern warn-
ing devices in making known to
the driving public the approach of
an emergency vehicle. Using si-
rens supplied by three different
manufacturers and a variety of pri-
vate passenger cars, it was deter-
mined that today’s sirens are only
marginally effective in warning
traffic, and in many cases they will
fail to warn drivers of an oncom-
ing emergency vehicle until it is
too late for the driver to take any
evasive action at all. In several
cases, the operator of the civilian
car failed to hear the siren until the
fire vehicle had passed him!

TESTING PROCEDURE

Several tests were conducted un-
der various weather conditions. A
total of 10 test cars representing
the three major American and one
foreign auto manufacturers, and
six different fire vehicles equipped
with various sirens were used.

LAURENCE F. HATTON is a battalion chief with
the New York City Fire Department’s (FONY) Safe-
ty Division. He is responsible for investigating ac-
cidents involving fire department vehicles, as well
as investigating serious injuries and fatalities to
firefighters. Chief Hatton works with the Research
and Development Unit to improve the safety of
apparatus, equipment, and operations, and is a
member of the Society of Automotive Engineers
task force on emergency vehicie warning devices.
A member of FONY for 24 years, Chief Hatton also
served 23 years with the Port Washington, NY,
Volunteer Fire Department. He has an associate
degree in fire science and a bachelor of science
degree in fire science and administration from
John Jay College of Criminal Justice, New York,
NY.

The test site selected was free of
traffic and had an unobstructed
straight run of over 400 feet. The
civilian test vehicle was placed at
one end of the roadway, and a traf-
fic cone positioned every 50 feet to
the rear of the car. With the motor
at a fast idle and the car radio set at
avolume to suit the operator’s usu-
al listening habits, the windows

were closed and the air condition- -
er turned on. Both side and rear--

view mirrors were covered to pre-
vent the driver from seeing the
oncoming fire vehicle. Using a
digital sound level meter, the am-
bient noise level inside the test car
was measured and recorded. The
noise level averaged between 75

and 80 decibels. This level is con-

sistent with testing done previous-
ly to determine ambient noise lev-
els at highway speeds. (Decibels,
units of measurement of sound in-
tensity, range from 0, the average
least perceptible sound, to about
130, the average pain level.)

On command, the fire vehicle
started from a distance of 350 feet
and approached the rear of the test
vehicle at a speed between five
and ten miles per hour. The opera-
tor of the test car was instructed to
keep his foot on the accelerator
pedal to produce a fast idle. Imme-
diately upon detecting the siren of
the oncoming fire vehicle, he was
to apply the brake. The driver of
the fire vehicle was instructed to
stop immediately upon seeing the
brake light of the test car. The dis-
tance between the front bumper of
the fire vehicle and the rear bump-
er of the test car was then mea-
sured and recorded.

TEST RESULTS

As can be expected, the test results
varied widely depending on the
model of the siren, the make, mod-
el, and year of the test vehicle, the
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the car radio, and the hearing acu-
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For all tests except three, music
was what would be classified as
light country. This was to try to
strike a compromise between rock
music and popular or “easy” mu-
sic. In the three remaining tests,
the radio was tuned to a baseball
game, a NeEWs broadcast, and a clas-
sical music program. Volume was
set at a level that would allow a
normal conversation within the
car.

In reviewing the test results, it
must be kept in mind that the
“drivers” of the test cars were ex-
pecting to hear the siren momentar-
ily and therefore their reaction
time was much shorter than what
we can expect from the general
driving public under emergency
conditions.

Of the three functions found on
most modern electronic sirens (i.e.,
wail, yelp, and high-low), the
high-low function was found to be
so ineffective that it is recom-
mended that its use be discontin-
ued immediately. On several test
runs, the siren was not heard until
after the fire vehicle had passed
the test vehicle.

"Right of way” is never assured. Under-
standing traffic behavior in reaction to our
response may be valuable to lessen costly
department accidents like these. Photos by
Warren Fuchs

The wail and yelp functions per-
formed about the same. However,
it was noted that detection oc-
curred at the high point of the au-
dio frequency cycle of the warning
device. This would put a siren
with a long wail cycle at a disad-
vantage. In almost all test runs, a
siren with a higher audio frequen-
cy performed markedly better
than a siren with alower audio fre-
quency, even though both outputs
in decibels were about compar-
able.

Other testing done over the last
several years showed that detec-
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tion distances varied greatest with
the wail function, ranging from
446 feet down to 78 feet, using the
same test car, a 1984 Ford Thunder-
bird, and three different siren in-
stallations. The yelp function was
the most consistent, varying from
352 to 129 feet. These figures were
measured with sirens set at 100-
watt output and speakers mounted
outside the vehicle. In tests con-
ducted with siren speakers mount-
ed in concealed or “undercover”
positions the performance was dis-
mal to say the least.

PRACTICAL APPLICATIONS

These tests were conducted to de-
termine the ability of our modern
warning devices to alert traffic to
the approach of an emergency ve-
hicle. In order to apply the results
of these tests, an explanation of
traffic flow is in order.

While we are most familiar with
measuring the speed of a vehicle
in miles per hour (mph), it is nec-
essary to convert this speed into
velocity in feet per second (fps).
By multiplying the speed in mph
by 1.47 we find the velocity in fps
(5,280 feet in a mile + 3,600 sec-
onds in an hour = 1.466). There-
fore, 30 mph equals 44.1 feet per
second. If we take a normal reac-
tion time of .75 seconds (that is, the
time that elapses between the in-
stant that a driver perceives a dan-
ger and the instant that he begins
to take evasive action), we will see
that the vehicle will have traveled
33 feet during the reaction time
alone (44 feet per second X .75).

If for some reason the driver’s
reaction time is prolonged, from
age, fatigue, alcohol or drug use,
distraction, etc., we may find that
his reaction time greatly exceeds
the .75-second figure. The dis-
tance required to stop a vehicle
from the time the need is per-
ceived is influenced by three
factors:

o The speed at which the vehi-
cle is traveling.

¢ The reaction time of the
driver.

e The braking distance re-
quired to stop a particular vehicle
from a particular speed. This brak-
ing distance varies depending on
the weight of the vehicle, the con-
dition of the brakes and tires, the
type of pavement, and whether
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that pavement is dry, wet, snow or
ice covered.

Considering the fact that the av-
erage passenger car with good tires
and brakes on good dry pavement
has a braking distance of about 45
feet at 30 mph and our driver has a
good reaction time of .75 seconds,
the total stopping distance for this
car at 30 mph will be 78 feet (33
feet for reaction time + 45 feet for
braking).

The braking distance for a heavy
two-axle truck such as a pumper
traveling at 30 mph is about 92
feet; the total stopping distance,
which includes the reaction time
of 33 feet, is 125 feet. If we insert
wet pavement or other factors such
as bad tires or brakes, delayed per-
ception or delayed reaction, these
figures will be significantly in-
creased. For these tests, where the
speed was about 5 mph, an error
factor of approximately eight feet
can be inserted in the distance fac-
tor to account for the reaction time
of the driver of the fire vehicle.

One thing we do know is that a
driver reacts faster to visual stimu-
li than he would to audible stimuli.
In other words, a driver seeing
flashing red lights on an oncom-
ing vehicle is more likely to react
instantly (.75 seconds) than he
would to first hearing a siren. His
first reaction is usually to try to
locate the source of the siren,
looking in his rearview mirror be-
fore thinking of applying his
brake. This audible stimulus
greatly increases his reaction time,
possibly by as much as two to four
seconds. Remember, at 30 mph for
each second that he delays his eva-
sive action he is traveling another
44 feet.

Using the best possible scenario,
that is, good brakes, good reaction
time, dry road, etc., if we are about
to enter a 90° intersection, the mo-
torist must hear and identify our si-
ren when his vehicle is 78 feet
away from the intersection in or-
der to stop in time to avoid a colli-
sion. Due to our pumper’s greater
braking distance, we would need
at least 125 feet before the intersec-
tion to take effective evasive ac-
tion—assuming that we were
aware of the approaching motorist.

These points, 78 feet and 125
feet, respectively, are known as the
points of no escape. That is, if both
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vehicles fail to start evasive action
before they have passed these
points, there will be a collision.
Using the simple geometry for a
right triangle (a2 + b2 = 2 or the
Pythagorean theorem), we find
that the two vehicles are approxi-
mately 147 feet apart at their
points of no escape. This simply
means that unless our siren is

REACTION
TIME 33 ft

BRAKING
DISTANCE 92 ft

MINIMUM
STOPPING
DISTANCE 125 ft

|-@———MINIMUM BRAKING DISTANCE 78 ft

BRAKING
DISTANCE
45 ft

/)
VIEW
OBSTRUCTION

heard, located, and reacted to at
this distance, it is of no use in such
a situation.

If the civilian driver has his air
conditioner on, his radio loud, and
his windows up, it is most probable
that he will not hear our siren in
time to stop or yield the right of
way to our apparatus before he en-
ters his point of no escape.

AUDIBLE

BRAKING STARTS PERCEPTION

REACTION
DISTANCE
33 ft

POINT
0F NO ESCAPE

VISUAL PERCEPTION

147 ft

PUMPER
30 mph

POINT OF NO ESCAPE

At 30 mph, intersecting vehicles must be aw
each other before passing the point of no re
visibility impairs awareness, the point of no
will be passed and a near miss will becd
assured event.
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Our test showed that under ad-
verse conditions, the fire vehicle
may approach a car to within a few
feet before the driver can hear our
siren. Modern automobiles are be-
ing manufactured with more com-
fort in mind than ever before.
Most cars and some trucks are now
manufactured with soundproof-
ing insulation around the passen-
ger compartment. Except in cars
delivered in the extreme northern
portion of the country, more than
75% of the new vehicles delivered
today are equipped with air condi-
tioners, and almost 95% of the cars
delivered have at least an AM ra-
dio, with an increasing percentage
each year being equipped with ste-
reo systems containing four or
more speakers. Many cars are ei-
ther ordered new or later
equipped with a tape deck and
amplifiers.

The emphasis today is on driv-

er/passenger comfort, which is ac-
complished in part by excluding as
much outside noise from the car as
1 possible.

| Unfortunately for crews of
|emergency vehicles, this “creature
|comfort” thrust of the auto manu-
(facturers has intensified an al-
|ready hazardous environment—
ithe highways and roadways that
'we must travel in answering our
‘alarms.

WHAT CAN WE DO?

In exploring a solution to this
problem, many ideas come to
mind. Use of low power radio sig-
nal devices similar to radar detec-
tors could be installed in new and
!iexisting cars and trucks to warn of
approaching emergency vehicles.
Some localities have installed sig-
nal light control devices that are
riggered by oncoming emergency

hicles must be ehicles. One thing that we can-
the point of no not do is make our sirens much
s, the point of nouder, as we would probably en-
yr miss will beclanger the hearing of our emer-

lency personnel.

For the present, what we must
do, at least until a possible long-
term solution is “discovered” by
the automotive and warning de-
vice industries, is to educate our
apparatus drivers.

The drivers of our nation’s emer-
gency vehicles must be made
aware that they can no longer rely
on the use of sirens to warn the
public of their approach. Where
defensive driving tactics in the
past were neglected, today they
must be practiced with a religious
fervor. Fire service supervisors
and managers must become unwa-
vering in enforcement of safe driv-
ing practices. Paying lip service to
a driving safety program will not
prevent accidents.

Remember, you do not have the
right of way until all oncoming ve-
hicles have granted it to you. And
they cannot and will not grant you
the right of way if they don’t know
you are coming; and they can't
know that if they don’t hear and
see you. And you can be sure that
many of them do not hear
you. o

pure air use.

Economical,
Compact, Easy .
to maintain, and it's OIL-FREE!

RIX "Sweet Air" oil-free design
eliminates any possibility of compressor
caused oil-mist and carbon monoxide
contamination. Cut-away illustration
shows the unique axial-piston arrange-
ment which permits easy access to
internal working parts. 3.0 and 5.5 cfm,
3,300 to 5,000 psi models available with
gas, electric, or diesel drive. Made in
USA. New brochure available.

6460 Hollis St., Oakland, CA 94608
(415) 658-5275  Telex 33-7724
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youtreat shock.

Finally...a better way to treat shock.
The new Ferno Model 30-SC Cot
with exclusive shock position. Now
you can quickly improve a victim's
circulation, saving valuable time
when every vital second counts.

For more information, call or write:
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FERNO-WASHINGTON, INC.

70 Weil Way
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Phone: 513/382-1451
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Contour position provides knee
flexion for greater patient comfort.
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