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RATIONALE

This revision of SAE J1849 was developed during the second phase of a planned three-phase process. Phase one was

performed to further[develop test procedures and miNmum performance requiremer Or efectror
single speaker and ¢lectromechanical sirens. Phase two was conducted to specify an additional~acq
systems with a largg speaker or a large speaker array. The intent of phase three will be to specify te
requirements for inflividual siren components so that an electronic siren system, created-from

accordingly, will megt the acoustical performance requirements developed during phase one.

The primary goal of [phase one was to further develop the measurement methods far-siren performa
13, Article 8 of the (Jalifornia Code of Regulations and previous versions of SAE J1849. As an outcor
acoustical measurement methods are specified in more detail and reduce the dncertainty in the res
produce data that are less dependent on the design of the sirens tested,<and are more indicative
produced across thg entire frequency range of the measured signals. Phase one also produced a 1

Siren systems with a
ustical test for siren
5ts and performance
components tested

nce specified in Title
ne of phase one, the
Llts. These methods
of the sound levels
nore comprehensive

set of environmental tests than these other documents, acoustical( performance re-testing siyibsequent to these

environmental tests,|and a specified procedure for the signal frequency-measurement.

The required warm-up period for the SPL measurement was increased to 10 min in phase one. Nleasurement results

obtained after a tgn-minute warm-up period are much less”sensitive to the magnetic circuit
loudspeaker under fest (with respect to its thermal properties), since most loudspeakers have more
thermal equilibrium after warming up for 10 min. A 10 min\warm-up period also produces measurems
represent siren performance during periods of extendéd use on emergency vehicles. Since the SPL
as the loudspeaker heats, a longer warm-up periodiresults in measured SPL values that are lower
after only one minutg.

Acoustical measurement instruments indicate SPL values obtained by averaging continuously (
specified by the exponential-time averaging constant, which is commonly referred to as the averd
varying signals such as a siren signal,;the averaging time will have a direct effect on the range of
occur during the me¢asurement. In\erder to obtain results derived from the SPL produced across

Hesign of the siren
closely approached
nt results that better
decreases with time
nan those measured

ver a given period
ging time. For time-
the fluctuations that
he entire frequency

range of the measyred signal{a-long-term average SPL measurement is specified. This measufement replaced the

measurement of the| minimum, relatively instantaneous rms value of the SPL. The long-term averag
to minimize the rande of fluctuations observed when determining the average SPL produced across
range of the siren signal-measured.

ng time was chosen
the entire frequency

Requirements for the measured wi € fong-term time seting are fower than

0se measured with the fast time

setting since the former measurement averages over the entire signal cycle, which includes more low level portions of the
signal that occur over a wider frequency bandwidth. For measurements done with the fast time setting, the requirements
for the SPL of faster cycling signals are lower than the requirements for slower cycling signals. This is due to the fact that
a much wider bandwidth is sampled over the averaging time used with this setting for faster cycling signals than relatively
slower signals. Therefore, with all other parameters equal, a faster cycling signal will produce lower measured maximum
rms levels since more low-level portions are included in the sampled signal.
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To reduce the uncertainty in the acoustical measurements, mechanical level recorders are not specified. These recorders
are subject to overshoot, and have variable controls (e.g., writing speed) with nonstandardized settings that can affect the
measurement results by changing the effective averaging time of the measurement. Measurements of the SPL produced
by a siren off the device axis can be performed by continuously rotating the loudspeaker on a turntable while measuring
the SPL at a fixed point. However, using a continuously rotating turntable makes it difficult to accurately determine the
SPL produced by a siren loudspeaker as a function of angle since the SPL also varies with time in a cyclic manner. More
accurate results are obtained with the turntable paused at each specified angle for a period at least as long as the siren
cycle or the instrument averaging time, whichever is longer.

The goal of phase two was to develop a test that would determine whether the SPL measured for a given large speaker
or speaker array at 3.00 meters can be considered to approximate a far field measurement result. Procedures for

performing this test

and reducing the acquired data are described in 5 11 Requirements for the test

results are specified

in 6.11.

The procedures for
with no exceptions.

Electromagnetic Ra
radiated and condug

Data obtained from
additionally on the f{
These additional fac
here, which include
accurate and reprod
equally as practicab
that have been effec

Whether a person w
emergency depends
environment. Refleg
vehicles contribute

Windows, soundpro
also interfere with th
community noise, a
well different people
frequency. Finally, h
emergency vehicle,

Emergency vehicle
prepared for the U.S

he vibration and corrosion tests specified in 5.2 and 5.3 respectively were revis

diated and Conducted Emissions testing has been updated to\reference CIS
ted emissions test method since SAE 1113-41 is obsolete.

FOREWORD

measurements of siren performance depend on nat’only the characteristics of
est procedures and the characteristics of the measurement instrumentation ar
tors must be well defined and controlled to obtain'reliable data. Detailed test me
specifications for a laboratory environment/do minimize the measurement un
ucible measurement results. Such results*are necessary to qualify the perform
le. Requirements have been established*based on the laboratory-measured pe
tive in emergency service.

ill hear, recognize, and react.quickly enough to the warning sounds produced

5 on many factors in additiofuto the sound pressure level (SPL) it produces
tion, scattering and attequation caused by objects such as buildings, trees,
0 sound propagation Josses. Absorption of sound by the atmosphere itself al
bfing and other matefials that are part of a vehicle further decrease sound levels
e audibility of aceustical signals, an effect called masking. Siren sounds are m
nd noise produced’by car stereos, air conditioning, wind and rain. There are al
can detect,identify and localize sounds, which are partly due to their ability to

ow effectively someone can react to a detected sound depends on the proxim
he speed.of their vehicle, and their reflexes.

birens do not produce sounds that are Ioud enough to warn effectlvely in all cirg

ed to cite SAE J575

PR 25 as the new

the siren tested, but
d test environment.
thods are described
certainty and obtain
hnce of all sirens as
rformance of sirens

py a siren during an
in a controlled test
road surfaces and
50 results in losses.
Background noises
asked by traffic and
50 variations in how
hear as a function of
ty and speed of the

umstances. A report

hat the sound levels

produced by sirens would have to be mcreased greatly, to the pomt where these Ievels wouId be intolerable to the
community, to be loud enough to warn effectively in all ordinary circumstances. There is no assurance that all other
motorists will always hear, recognize, or react quickly enough to the warning sounds produced by a siren to take
appropriate action. It is necessary for emergency vehicle operators to watch for the reaction of other motorists to the siren
and be prepared to maneuver accordingly. Sirens have been effective in calling for the right-of-way by an emergency
vehicle, but must always be used in conjunction with effective visual warning devices and operated only by properly
trained personnel who are aware of the limitations noted here.

There is an additional concern for emergency vehicle operators and others exposed to siren noise. Sounds produced by
emergency vehicle sirens are loud enough to increase the risk of temporary or permanent hearing loss. Appendix A
contains information regarding occupational hearing loss and exposure to siren noise.
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Appendix B is a data sheet that includes Tables B1 through B5C and descriptive statements for use when documenting
test results. It outlines the data that must be recorded when performing the measurements specified in this document,
except for the data acquired from the additional acoustical test for siren systems with a large speaker or a large speaker
array. Those data are outlined in the data sheet provided in Appendix C.

Appendix D contains information regarding an Excel workbook that is available to reduce the data acquired during the
additional acoustical test for siren systems with a large speaker or a large speaker array according to the data reduction

procedures described in 5.11.3.

1. SCOPE

This SAE Recomm
systems with a singl
the right-of-way. Te
this version. Result
apply to the system
and orientation).
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Specification for Sound Level Meters

Measurement Microphones—Part 1:
Microphones

Specification for Acoustical Calibrators

Specifications for Laboratory Standard
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2.1.3 |EC Publications

Available from IEC, 3, rue de Verambe, P.O. Box 131, 1211 Geneva 20, Switzerland, Tel: +41-22-919-02-11, www.iec.ch.
IEC 61094-1 (2000-07) Measurement Microphones—~Part 1: Specifications for Laboratory Standard Microphones
IEC 61094-4 (1995-11) Measurement Microphones—Part 4: Specifications for Working Standard Microphones

CISPR 25, 2nd Ed 2002-08 Radio Disturbance Characteristics for the Protection of Receivers Used On Board Vehicles,

Boats, and on devices — Limits and Methods of Measurement
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Fidell, M.M. Myl
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{Vashington, DC 20590; August 1977
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Available from NIOSH, Cincinnati, OH 45226.

mended Standard: Occupational Noise Exposure Revised Criteria 1998. DHHS
onal Institute for Occupational Safety and Health,Cincinnati, OH 45226-1998; Ju

onal Hearing Loss - A Practical Guide. DHHS (NIOSH) Publication No. 96-110.
fety and Health, Cincinnati, OH 45226:4998; October 1996

evice Compendium. National Institute for Occupational Safety and Health, Ci
online at http://www.cdc.gov/nigsh/topics/noise/hpcomp.html

Lhation Report HETA 81-059-1045, Newburgh Fire Department, Newburgh, New

Flesch, J.P., Ngtional Institute for Occupational Safety and Health, Cincinnati, OH 45226-1998; F
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Tubbs, R.A., Na

2.2 Related Publid

hation Report HETA“84-493-1583, General Services Administration, Washingto
ional Institute for Occupational Safety and Health, Cincinnati, OH 45226-1998; A

ations

The following publications afe provided for information purposes only and are not a required part of th

B8. R.C. Potter, S.A.
U.S. Department of

NIOSH) Publication
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National Institute for
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s specification.

2.2.1

California Code of Regurations

Available from Barclays Law Publishers, South San Francisco, CA 94111.

California Code of Regulations Title 13, Article 8

3. DEFINITIONS

3.1 Siren

A device or system for producing acoustical signals that continuously vary in frequency and call for the right-of-way of an
emergency vehicle. These signals, and the electrical signals that produce them, are generally referred to as siren signals.
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3.2 Electronic Siren Amplifier

A device that is powered by the electrical system of the vehicle and produces an electrical signal that drives an electronic
siren speaker. The amplifier also includes any controls for siren operation.
3.3  Electronic Siren Speaker

A transducer that converts the electrical signal from an electronic siren amplifier into acoustical energy. An electronic
siren speaker includes the electroacoustical transducer and all mechanisms or housings required to couple and control

the transducer acoustical output.

3.4 Electronic Sir

n Svstem
J

A siren that is the co
3.5 Electromecha

A siren that converts
of such a sirenis an

3.6  Cycling Period

mbination of an electronic siren amplifier and an electronic siren speaker or’spea
nical Siren

electrical energy into acoustical energy without the use of an electronic power a
hotor-driven rotor spinning inside a fixed stator.

The time required for the siren signal to sweep from the lowest to the\highest fundamental freque

lowest fundamental
3.7 Sound Pressu

Defined in ANSI S1.

requency.
re Level (SPL)

1-1994 as ten times the logarithm to theé-base ten of the ratio of the time-mean-{

sound, in a stated fregquency band, to the square of the reference sound pressure in gases of 20 yPa.

3.8 A-Weighted S

A sound pressure le
2001.

3.9 Fast Time Set

A setting available ¢
time averaging cons

bund Pressure Level

vel that has been measured with an A-weighting filter that meets the requirem

ing

n sound level'meters and other acoustical measurement instruments that provi
ant specified in ANSI S1.4-1983 for the fast exponential-time averaging characte

3.10 Long-Term Ti

Kers.

mplifier. An example

hcy and back to the

quare pressure of a

bnts of ANSI S1.42-

Hes the exponential-
ristic.

e Settihg
Any setting on a SOL‘V_V_I_PI_V—I_I_FWIﬁ_un evel meter or other acoustical measurement IMstrument that provides

averaging constant of at least 20 s.

3.11 Device Axis

an exponential-time

For single speaker systems, the axis that passes through the center of the sound emitting opening of the siren speaker.
For systems with a speaker array, the device axis is the axis that passes through the center of the array. The device axis
is parallel to the forward facing direction of the siren speaker(s) as installed on a vehicle according to the instructions
provided by the manufacturer.

3.12 Wail Mode

Siren mode of operation that produces the wail signal. (specified in 6.1.2.1.)
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3.13 Yelp Mode
Siren mode of opera

3.14 Maximum rms

tion that produces the yelp signal. (specified in 6.1.2.2.)

Level Hold Function

A detector output function of the acoustical measurement system that holds the maximum true rms level measured and
outputs this level to the meter (e.g., “max hold” or “hold” functions in rms mode).

3.15 Normal rms Level Function

A detector output fur

ured to the meter.

4. IDENTIFICATIO

4.1 Identification (
Emergency vehicle
functions for which t
location on/in a vehi
for devices that moy
devices that mount
hood.

4.2 Markings

All devices shall b
environmental testin
towel, markings on |
electronic siren syst
only when used with

4.2.1 Electromech

The name of the m

ction-of-tha-acousticalmeasuramant evuctam that autniite tha trita romc laval maqc
SHOHR-OtHeaCouStcd FeFRe -5y SteftHat-BthpttStHetuerhSs1evYermea
N CODE AND MARKINGS

Lode

sirens or siren system components shall be marked with theycode that indic
ne device was originally designed in accordance with SAE J759, This code also i
Cle where the siren or siren system component should be permanently mounted,
nt in the interior of the vehicle, including the trunk or any other dry compartmen

e marked using characters that are 3.0'mm or greater in height. After all
g has been performed and the marking*areas have been cleaned using a mil
abels must be clearly visible and legible, and the label shall remain reliably affix
bm components shall be marked, toyindicate that they meet the requirements spg
each other, and shall not be interchanged with components of other systems.

anical Sirens

anufacturer, the medel' number, the input voltage, operating current, mounting

identification code shall be marked.

4.2.2 Electronic S
The name of the ma

4.2.3 Electronic S

ren Speakers

ates the function or
ndicates the general
The code “EVS1” is
, code “EVS2” is for

putside the vehicle, except under the hood, and codeEVS3” is for devices that mount under the

of the appropriate
1 soap solution and
ed to the device. All
cified in SAE J1849

orientation, and the

hufacturer, the model number, mounting orientation, and the identification code shall be marked.

remAmplifiers and Associated Controls

The name of the manufacturer, the model number, the operating (power supply) voltage and current, and the identification
code shall be marked. If the amplifier and controls are separate components, each component shall be labeled as a part

of a system and the

identification code shall be marked on each component.
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5. TESTS

Personnel should be required to wear hearing protectors when exposure to acoustical noise equals or exceeds the
NIOSH recommended exposure limit (see Appendix A). Hearing protectors should attenuate noise sufficiently to keep
exposure at the ear below this recommended limit. During testing, personnel should wear hearing protection any time the
siren is activated in their general vicinity. For all of the tests described as follows, the sirens tested shall be new,
undamaged and randomly drawn from the production population. Five sirens, which will be referred to as Siren #1 through
Siren #5, shall be used for the tests. Each siren shall be physically marked with its designated number. Siren #1 shall be
subjected to the entire acoustical test. The other four sirens shall be subjected to the SPL measurement only at the

measurement angle of 0 degrees. After all four of these sirens have been subjected to this SPL measurement:

Siren #2 shall be supj

in the order writt|
Siren #3 shall be su
are applicable b
required.
Siren #4 shall be sul
Siren #5 shall be su
mounting locatig

After the tests ment
only at the measure
to 30 °C except whe

Multiple variations g
tested to obtain fam
amplification and si
variation. The manu
untested model(s) s
electronic siren amp

hie
n.

bjected to the vibration, corrosion, dust and moisture tests, in the order writfen.
sed on the intended mounting location, which is indicated by the identification ¢

pjected to the durability test.
bjected to the extreme temperature tests. Only those tests that are.applicable b3
n, which is indicated by the identification code, of the siren areequired.

oned above are complete, all four of these sirens shall again be subjected to th
ment angle of 0 degrees. For all tests, the ambient laberatory temperature shall b
re noted otherwise.

f electronic siren amplifiers may be grouped into product families. Representa
ly wide approval as long as model numbers.of other codes are arranged to defi
hnal generation circuitry are identical in_the family, and the test report lists

facturer shall have on record the details* of each variation, and state why the
hould not be significantly affected by the variation. Untested electronic siren sys
ifier from a different electronic siren system that has met the requirements of SA

to be subjected to the electromagnetic compatibility tests, which are described in 5.6, 5.7, and 5.

amplifiers are exem
required, during the
operated and tempe

5.1 Acoustical Teq

This test is required
Siren #1 shall be s

measurement only
environmental tests

pt from the temperature soaks, and the signal frequency and AC voltage me
extreme temperature tests,of such systems. However, the electronic siren lo
rature soaked according to the procedures specified for these tests.

t
for all devices'with identification code EVS1, EVS2 or EVS3.
ubjected:to the entire acoustical test. Siren #2 through Siren #5 shall be st

at the  measurement angle of 0 degrees before environmental testing.
are \complete, Siren #2 through Siren #5 shall again be subjected to the SPL n

ted emissions tests,

Dnly those tests that
ode, of the siren are

sed on the intended

b SPL measurement
e in the range 18 °C

tive models may be
e such families, the
pach specific model
performance of the
ems that include an
E J1849 do not need
B. In addition, these
asurements are not
iIdspeakers shall be

bjected to the SPL
\fter the applicable
neasurement only at

the measurement arn

ale‘of 0 dearees
~J 7

51.1 Acoustical

5.1.1.1  Acoustical

Test Equipment and Facilities

Measurement System

The system shall meet the Type | requirements for a sound level meter specified in ANSI S1.4-1983. It shall have fast and
long-term time settings, and maximum rms level hold and normal rms level functions. The microphone shall meet the
Type WS2F, or Type WS3F specifications of IEC 61094-4, or the Type LS2F specifications of IEC 61094-1 or ANSI
S$1.15-1997/Part 1.

All of these microphone types are nominal one-half-inch diameter or smaller microphones with a free-field sensitivity that
is approximately independent of frequency in the widest possible frequency range.
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51.1.2

Sound Level Calibrator

The acoustical calibrator or pistonphone shall meet the requirements of ANSI S1.40-2006. The SPL the sound level
calibrator is stated to produce shall be accurate within a tolerance of +0.35 dB.

5113

Test Speaker

Audio speaker that shall be used to qualify the anechoic room. This speaker shall have a closed-back design (non-dipole)
and an operational transducer with a diameter between 0.14 m and 0.21 m that shall be used for the room qualification.

5.1.1.4 Anechoic

Room

Test room with surf
thereby affording ne
free-field conditions
positions —0.30 m,

measurements, on t
deviate by more thg
bandwidth noise st
1250 Hz, 1600 Hz,
requirements initially
rotated horizontally
50 degrees is used
sound directed tows
shall be aligned with
law for a given orien
measurements.

5.1.1.5 Speaker N

A test base that is 3
5.1.1.6 Direct Cur
The power supply sh

For electromechanida

voltage while the sirgn is energized-and held at its highest operating frequency.

5117

The system shall be

DC Current Measurement System

-0.15m, 0.15m, and 0.30 m + 0.02 m relative to the fixed microphone loc
ne device axis of the test speaker aligned for a measurement angle-ef Q-degrees
n £1.0 dB from the inverse distance law for SPL. This criteria must be met wit
mulus at the following one-third-octave center frequencies: 500 Hz, 630 HZ
2000 Hz, 2500 Hz, 3150 Hz, 4000 Hz, 5000 Hz, and €300 Hz. The roomn
with the test speaker aligned for a measurement angle‘of 0 degrees, and al
50 degrees from the initial orientation (i.e., measurement angle of 50 deg
o decrease the level of the sound radiated directly{io"the microphone, and incr
rd the chamber side walls. When qualifying the :anechoic room, the front most
the front edge of the speaker mount. All deviatiens in the measured SPL from
fation shall be calculated relative to the SPL measured at the fixed microphone Io

flount
.0 cm x 30.0 cm x 1.5 cm + 1.0icmi shall be used to mount the siren speaker and
rent Power Supply

all be regulated to 1% with a maximum ripple of 75 mV peak-to-peak.

al sirens, the power supply shall not allow the voltage to fall more than 10% be

able to perform DC current measurements that are accurate within a tolerance of

aces that absorb essentially all of the incident sound energy over the frequengy range of interest,
arly free-field conditions over the measurement surface. The anechoic room ghall maintain nearly
from 500 Hz to 6300 Hz. Nearly free-field conditions are considered establish¢d when the SPL at

tion used for siren
(see 5.1.2.2), do not
h a one-third-octave
, 800 Hz, 1000 Hz,

shall meet these
50 with the speaker
rees). An angle of
pase the level of the
part of the speaker
the inverse distance
cation used for siren

test speaker.

ow the initial supply

+5%.

51.1.8

DC Voltmeter

The voltmeter shall be able to perform DC voltage measurements that are accurate within a tolerance of +1%.

51.1.9

Oscilloscope for Signal Frequency Measurement

A digital-sampling oscilloscope with adjustable time cursors, a minimum sampling bandwidth of 1 MHz, and storage
capability for at least three cycles of the yelp signal shall be used.
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5.1.2 Acoustical Test Procedures

5.1.2.1  Laboratory Environmental Requirements

The temperature, barometric pressure, and relative humidity of the anechoic room shall be recorded and held to as nearly
constant values as practicable during the SPL measurements. These ambient environmental conditions shall not be
outside of the ranges recommended by the manufacturer of the acoustical measurement equipment. In addition, the
relative humidity shall be less than 80% and the barometric pressure shall be in the range 950 mbar to 1050 mbar.

5.1.2.2 Microphone and Siren Speaker Setup

Place the speaker me A-any surface, including

the absorptive surfa
speaker is aligned
speaker mount nor t
microphone facing t
axis shall pass throu
between the microp
1 m from any surfac

The siren speaker s
terminals of the amp
5.1.2.3 Acoustica
Calibrate the acous
frequency in the ran
shall be calibrated g
for the ambient baro|

the correction neceg
microphone.

Set the level indicate

5.1.2.4 Power Su
Set the DC power s
systems (sometimes
24-V systems, and ¢
power supply voltag

amplifier and the terminals{of the power supply.

5.1.2.5 SPL Meas

ces of the room. Secure the siren speaker on the speaker mount o) that the i

he securing equipment should interfere with the acoustical output or operation of
he speaker, 3.00 m + 0.02 m from the front-most part of the speakerfon’its dev
gh the center of, and be perpendicular to, the diaphragm of the microphone. Th
none and speaker constitutes a measurement angle of 0 degreesxThe microph
p, including the absorptive surfaces of the room.

hall be connected to the siren amplifier in such a way that'the voltage differencs
lifier and the terminals of the speaker shall not exceed+1%.

Measurement System Calibration

tical measurement system with the acoustical calibrator or pistonphone set
pe from 200 Hz to 1000 Hz. The A-weightingfilter shall not be used during the ca
n the same range setting that will be used during the measurement. Correct the
metric pressure and the equivalent load volume. For calibrations performed abov
sary to compensate for the difference between the free-field response and pres
d on the measurement system to be within £0.1 dB of the corrected level.

bply Voltage

upply voltage to 13.6 V + 0.2 V for devices that are designed to operate on no
referred toras*14-V systems), 27.2V £ 0.3 V for devices that are designed to

b, measure this voltage at the junction between the power cables supplied by the

vith the front edge of the mount and the speaker device axis is in the horizonts

ont-most part of the
| plane. Neither the
the siren. Set up the
ce axis. The device
s relative orientation
bne shall be at least

between the output

at a design-center
ibration. The system
applied sound level
e 300 Hz, also apply
sure response of the

minal 12-V electrical
operate on nominal

0.8 V + 0.5V on devices that are designed to operate on nominal 42-V systems. When setting the

manufacturer for the

$
UTCTITICTINO

Operate the siren continuously in the yelp mode for a ten-minute warm-up period. Immediately following this period, SPL
measurements shall be performed at the following angles (2 degrees) relative to the device axis in the order written:
0 degrees (only angle required for Siren #2 through Siren #5), 10 degrees, 20 degrees, 30 degrees, 40 degrees,
50 degrees, —50 degrees, —40 degrees, —30 degrees, —20 degrees, —10 degrees. These angles shall be realized by
rotating the speaker mount. The axis of rotation shall be the vertical axis that passes through the center of this mount. A
negative sign is used to denote angles measured with the device axis rotated clockwise from its initial zero-degrees
orientation.

In the yelp mode, measure the A-weighted SPL with the fast time setting and the maximum rms level hold function of the
acoustical measurement system. Record the SPL reading to the nearest tenth of a decibel.

At each angle, repeat this measurement in the wail mode before rotating the speaker to the next angle.
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The maximum rms level hold function shall be reset immediately before each such SPL measurement is performed after
all other equipment adjustments have been done.

After all of the measurements done with the fast time setting in both the yelp and wail modes have been completed,
change to the long-term time setting and the normal rms level function of the acoustical measurement system. Measure
the A-weighted SPL with the long-term time setting in the wail and yelp modes at the same measurement angles, and in
the same order, specified for the fast time setting measurements. Each time a new measurement is started, wait for a
period equal to the exponential-time averaging constant of the measurement. Then observe the fluctuations of the meter
for at least one complete siren signal cycle. If the range of the fluctuations is greater than 1.0 dB, a longer time setting
shall be used. Once the fluctuations have stabilized within this range, record the SPL reading estimated from the

arithmetic mean of the maximum and minimum values observed to the nearest tenth of a decibel.

If it is necessary to
time a new angle is
immediately prior to
loudspeaker tempe
repeating the descri
5.1.2.6 Signal Fre
Determine the loweg
the AC output of th
complete cycle of th
display. Measure th
initial rising and falli
siren signal. When

Using the method d
range of the yelp sig

5.1.2.7 Signal Cy

Measure the cycling

5.1.2.8

DC Curreft Measurement

adjust the measurement angle by entering the anechoic chamber, the siren_ma
set. However, the siren shall not be off any longer than 1 min, and shall have bee
performing a measurement. After the tests of the yelp and wail signals havebee
ature has returned to the ambient laboratory temperature, other signals ma
ped procedure.

quency Measurement

t and highest fundamental frequencies of the wail and yelp-signals. Connect the
e acoustical measurement system. For wail, adjust thé.time base of the oscil
e fundamental frequency (lowest or highest) being{measured occupies no less
b half-period of this frequency by adjusting the cursors to be aligned with the
ng edges. Calculate the lowest and highest fundamental frequencies and the fre
measuring the yelp signal, sample and storelat least three cycles of the signal
bscribed above for wail, calculate the lowestrand highest fundamental frequencie
hal that has been stored.

tling Period Measurement

period of both the wail and yelpsignals.

This test is for infor

With the siren in thel yelp mode,measure the DC current in the power cable of the siren amplifier. F
sirens, measure thel DC currenthin the power cable connected to the siren while the siren is energ
highest operating frgquency

5.1.2.9 Stability

ational purposes-only. There are no performance requirements.

eck

y be turned off each
h on for at least 30 s
n completed and the
y be measured by

pscilloscope input to
oscope so that one
than one half of the
zero-crossing of the
quency range of the
in the oscilloscope.
s and the frequency

br electromechanical
ized and held at its

After the SPL measurements are done, check the calibration of the acoustical measurement system by repeating the
procedure specified in 5.1.2.3. If the sensitivity of the measurement system has changed by more than +0.3 dB, the
measurements shall be re-done. If necessary, the stability check may be done at more frequent intervals.

5.1.2.10 Electrome

chanical Sirens

All tests of electromechanical sirens, except when noted, shall be made while operating the siren in the wail mode.
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5.2  Vibration Test

This test is required for all devices with identification code EVS1, EVS2 or EVS3.

Siren #3 shall be subjected to the vibration test specified in SAE J575. Mount the siren in accordance with its mounting
instructions by using its intended mounting hardware and brackets fastened securely to the table of the vibration test
machine.

5.3 Corrosion Test

This test is required only for devices that mount outside the vehicle, including under the hood (devices with identification
code EVS2 or EVS3)-

Siren #3 shall be subjected to the salt exposure test specified in SAE J575.
5.4 Dust Test

This test is required|only for devices that mount outside the vehicle, including underthe hood (deviges with identification

code EVS2 or EVS3).
Siren #3 shall be subjected to the dust test specified in SAE J575.
5.5 Moisture Test

This test is require
identification code E

i only for devices that mount outside the vehicle including under the hood
VS2 or EVS3)

jevices. (those with

Siren #3 shall be s
completion, the devi

ubjected to the high-pressure hot-water test specified in SAE J994 with the
ce shall be allowed to drain for at least'one hour.

bxception, that after

5.6 Radiated Eleciromagnetic Immunity Test

This test is required for all electronic siren amplifiers.

In the wail mode, S

Sweep the field in frequency from 26 MFz to 1000 MHz at an amplitude of 10 V/m.

Continue to perform
new sweep is starte
change is observed
within 1% of the

ren #2 shall be subjected to the radiated electromagnetic immunity test specifig

sweeps over-this frequency range, but increment the field amplitude by 10 V/n
J until a. change in the wail signal is observed. Record the field amplitude and frg
and describe the change. A passive resistive load, which is a non-inductive resis
hominal’ impedance of the speaker used in the siren system, may be subs

d in SAE J1113-21.

each time before a
quency at which the
tor with a resistance
lituted for the siren

loudspeaker. In this
speaker or current p

case, there shall be an alternative means to monitor the amplifier output for
obeyJ.

ailure (e.g., monitor

Amplifiers that are an integral part of a speaker shall also be tested.

5.7 Radiated Emissions Test

This test is required for all electronic siren amplifiers.

Siren #2, while operating in the wail mode, shall be subjected to the radiated emissions test specified in CISPR 25 —
IEC:2002. Measure and record the narrowband (with a peak detector) and broadband (with a quasi-peak detector)
radiated disturbances for all of the frequency bands specified in CISPR 25 — IEC:2002. The passive resistive load
specified in 5.6 may be substituted for the siren loudspeaker. Amplifiers that are an integral part of a speaker shall also be
tested.
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5.8 Conducted Emissions Test
This test is required for all electronic siren amplifiers.

All input power lead terminals (include both the positive and negative terminals) of Siren #2, while operating in the wail
mode, shall be subjected to the conducted emissions test specified in CISPR 25 — IEC:2002. Measure and record the
narrowband (with a peak detector) and broadband (with a quasi-peak detector) conducted disturbances for all of the
frequency bands specified in CISPR 25 — IEC:2002. The passive resistive load specified in 5.6 may be substituted for the
siren loudspeaker. Amplifiers that are an integral part of a speaker shall also be tested.

5.9 Durability Test

This test is required for all devices with identification code EVS1, EVS2 or EVS3.
Siren #4 shall be tesgted for 100 on-off cycles with a DC power supply voltage as specified in}5)1.2.4| For each cycle, the
siren shall be operafed continuously in the wail mode for 30 min, then turned off for a period of 30 mif. For the duration of
the test, the ambienf laboratory temperature shall not fall below 18 °C.

5.10 Extreme Temperature Tests

These tests are reqyired only for those devices specified with each particulaptemperature test.
5.10.1 Equipment for Extreme Temperature Tests

5.10.1.1 Environmgntal chamber

The environmental ¢ghamber(s) shall be capable of maintaining*temperatures from —30 °C £ 3 °C 10|90 ° + 3 °C with the
siren mounted and| operating in the chamber. If necessary, more than one chamber may be |used to satisfy the
temperature range rgquirements.

5.10.1.2 AC Voltmeter

The voltmeter shall be able to perform true rms_voltage measurements that are accurate within a tolerance of + 1% from
500 Hz to 6300 Hz.

5.10.2 Procedures for Extreme Temperature Tests
Equipment not undef test shall remain outside the chamber during all extreme temperature testing.
5.10.2.1 High Temperature Test for Devices with Identification Code EVS1 or EVS2

This test is required phly for devices that mount anywhere except under the hood.

At ambient laboratory temperature, use the voltmeter to measure the AC voltage at the speaker terminals with Siren #5 in
the yelp mode. The siren shall then be placed in the environmental chamber that has been pre-warmed to 65 °C + 3 °C.
The siren shall be off and allowed to soak at that temperature for a period of one hour. Then activate the siren for a period
of five hours and maintain the temperature inside the chamber at 65 °C + 3 °C. At the end of this period, use the voltmeter
to re-measure the AC voltage at the speaker terminals with the siren in the yelp mode. Also measure the signal frequency
of the wail in accordance with 5.1.2.6, but with an oscilloscope connected to the speaker terminals. Signal frequency and
AC voltage measurements are not required for electromechanical sirens, which shall be temperature soaked and
activated as described, but operated in the wail mode.

5.10.2.2 High Temperature Test for Devices with Identification Code EVS3

This test is required only for devices that mount under the hood.
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Sirens comprised entirely of devices with code EVS3 shall be tested in accordance with 5.10.2.1, but with the
environmental chamber pre-warmed and maintained at a temperature of 90 °C + 3 °C. If at least one device does not
have code EVS3, Siren #5 shall first be tested in accordance with 5.10.2.1. All devices except those with identification
code EVS3 shall then be removed from the chamber, and the EVS3 devices shall be tested in accordance with 5.10.2.1,
but the environmental chamber shall be pre-warmed and maintained at a temperature of 90 °C + 3 °C. The voltage and
frequency measurements need not be re-done if the only device with code EVS3 is an electronic siren speaker. Signal
frequency and AC voltage measurements are not required for electromechanical sirens, which shall be temperature

soaked and activated as described, but operated in the wail mode.

5.10.2.3 Low Temperature Test

This test is required far all devices with identification code EVS1 _EVS2 or EV/S3

At ambient laborato

the yelp mode. The [siren shall then be placed in the environmental chamber that has been pre-cool
The siren shall be off and allowed to soak at that temperature for a period of five hours. Activate the s

five-hour period. Wi
amplifier in the yelp
oscilloscope conneg
electromechanical s

5.11 Additional Acd

This test is required
required for siren syl
0.5 m. For both type|
which are also requi

5.11.1 Measureme
The acoustical meaq

Use the test speakd
distance-law SPL cr
additional positions

3.00 m from the speg
axis of the test spea
with the test speake

environmental requitements spegified in 5.1.2.1.

The direct current
specified in 5.1.2.4.

temperature, use the voltmeter to measure the AC voltage at the speakerterm

thin five minutes of activation, re-measure the AC voltage at the-speaker tern
mode. Also measure the signal frequency of the wail in accordance with 5.1
ted to the speaker terminals. Signal frequency and AC voltage-measurements
rens, which shall be temperature soaked and activated as described, but operate)

ustical Test for Siren Systems with a Large Speaker qr-a‘Large Speaker Array

for siren systems with a speaker array that is greater than 0.5 m in any dimens
stems with a single speaker that has any dimension across the sound-emitting (
5 of systems, this additional test shall be completed before the other acoustical te
red for these systems, are done.

nt Setup
urement system(s) shall meet.the ‘requirements specified in 5.1.1.1.

r described in 5.1.1.3 and the test described in 5.1.1.4 to check the anechoic
teria given in 5.1.1.4 for the anechoic room shall be met at the positions specif
40 m, 1.80 m, 2.20m; 2.60 m, and 3.00 m £ 0.02 m relative to the fixed microp
aker) used for the-siren acoustical tests described in 5.1. All of these positions s
Ker aligned for @ measurement angle of O degrees. The anechoic room shall mee
r aligned fora.measurement angle of 0 degrees. The anechoic room shall also

power{supply shall meet the requirements specified in 5.1.1.6. Set the powe

nals with Siren #5 in
ed to —30 °C £ 3 °C.
ren at the end of the
hinals with the siren
2.6, except with an
are not required for
d in the wail mode.

ion. This test is also
pening greater than
sts described in 5.1,

room. The inverse-
ed in 5.1.1.4 and at
hone location (that is
nall be on the device
these requirements
meet the laboratory

r supply voltage as

Place the speaker mount(s) in the anechoic room so that the siren speaker(s) shall be at least 0.5 m from any surface,
including the absorptive surfaces of the room. Secure the siren speaker(s) on the speaker mount(s) so that the front-most
part of the speaker(s) is/are aligned with the front edge of the mount(s) and the device axis is in the horizontal plane.
Neither the speaker mount(s) nor the securing equipment should interfere with the acoustical output or operation of the
siren. Set up the measurement microphone facing the speaker/array, 3.00 m + 0.02 m from the front-most part of the
speaker/array on its device axis. The device axis shall pass through the center of, and be perpendicular to, the diaphragm
of this microphone. Develop a positioning system to readily place the measurement microphone or its stand so that the
measurement microphone is at a known measurement distance from the front-most part of the speaker/array on its device
axis facing the speaker/array. This positioning system shall include all measurement distances at increments of 0.20 m +
0.02 m between 4.40 m and 6.00 m (i.e., 4.40 m, 4.60 m, 4.80 m ...6.00 m) from the front-most part of the speaker/array
on its device axis. At all measurement distances, the measurement microphone shall be at least 0.5 m from any surface,
including the absorptive surfaces of the room.
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Set up a second microphone that will remain at a fixed location facing the speaker/array during the entire measurement
process. This microphone, which will be referred to as the fixed microphone, shall be at least 1.0 m from any surface of
the room and as far away from the speaker/array and device axis as practicable.

5.11.2 Measurement Procedures

Calibrate the acoustical measurement system(s) as described in 5.1.2.3 with a sound level calibrator that meets the
requirements of 5.1.1.2.

Operate the siren continuously in the yelp mode for a ten-minute warm-up period. Immediately following this period,
measure the A- welghted SPL with both mlcrophones Determine the SPLs and record them to the nearest hundredth of a

decibel. In order to ¢
voltage output of th
amplifiers. Record §

measurement syste
system. A blank dat

, S A , ASLIE assany, to measure the DC
e measurmg ampllflers mstead of readlng the movmg COI| meters on the frpnt panels of these
PLs measured with the long-term time setting and the normal rms leveldfunction of the acoustical
m, and SPLs measured with the fast time setting and the maximum rms)level|hold function of the
B sheet provided in Appendix C can be used for this purpose. Each time a megsurement is started,

wait for a period eqdal to the exponential-time averaging constant of the measurement-before reading and recording the

data. The maximum
after all other equipn

When all measurem
speaker/array to a

axis. Keep the fixe
longer than 1 min, a
the measurements 3
microphone at its fi
increments of 0.20
between 4.40 m and
at all of these dista
measurement micro

After the SPL meas
procedure specified
measurements shall

5.11.3 Data Reduc

For each given valug of the measurement distance x, calculate an SPL correction C(x), given by

where SPLg(3.00) is

rms level hold function shall be reset immediately before each such”"SPL measurement is performed
nent adjustments have been done.

ents are completed, turn the siren off and move the measurement microphone sp that it is facing the
easurement distance of 4.40 m + 0.02 m from the front‘most part of the speakgr/array on its device
microphone at its fixed location and turn the siren(back on. The siren shall ngt have been off any
hd shall have been on for at least 30 s immediately. prior to performing a new mgasurement. Repeat
nd record the data with the measurement microphone at its new measurement distance and the fixed
xed location. Continue to move the measirement microphone further from the speaker/array in
m and repeat the measurements at each.of the 0.20-meter incremental megsurement distances
6.00 m from the front-most part of the speaker/array on its device axis until data|have been acquired
nces. Data shall be acquired with\\the fixed microphone every time data ane acquired with the
bhone at a new measurement distance.

irements are done, check thé_calibration of the acoustical measurement syste
in 5.1.2.3. If the sensitivity of either measurement system has changed by mo
be re-done.

(s) by repeating the
re than +0.3 dB, the

ion Procedures (also’see Appendix D)

C(x) = SPLE(3.00) — SPLE(x) (Eq. 1)

e was at the initial

the 'SPL measured with the fixed microphone when the measurement microphon

3.00-meter measure

€nt distance from the speakerrarray, and SPLr(X) IS the SPL measured with the fixed microphone

when the measurement microphone was at x.

For each value of x,

calculate SPL¢(x), which is an SPL corrected for heating effects, given by

SPL¢ (x) = SPLj;(x) + C(x) (Eq. 2)
where SPLy(x) is the SPL measured with the measurement microphone at x.
For each value of x, convert SPL¢(x) to a reciprocal sound pressure 1/p (x) using
1 1
—(x) = (Eq. 3)
P 107"’ % x (00002)
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For the range of x from 4.40 m to 6.00 m, use linear regression to determine the slope m=1/A, and the y-intercept b = -d
/A of the linear equation

1(X):mx+b:X__d
p A

(Eq. 4)

where d is the sum of acoustic center corrections for the microphone and the speaker/array in meters, and A is a
constant. For x equal to 3.00 m and all values of x in the range from 4.40 m to 6.00 m in 0.20-meter increments, calculate
SPLp(x), which is the SPL at x predicted by the fit, using

[ ]

For the nine values
subtracting SPL¢(x)
residuals using

where n =9. Consiq
outliers from the dat
1.0 dB after all out

SPL;(x) = 20log ——

% (.00002)

of x in the range from 4.40 m to 6.00 m in 0.20-meter increments{_calculate thg
from SPLp(x). Determine if outliers exist by calculating the rootxmean-square err|

" 12
2. (Xx)
i=1

n

RMSE =

er any residual more than twice as lafge as the RMSE to represent an outlier i

iers have been removed, the data shall not be used to determine if the sire

applicable requiremegnts specified in 6.11.

6. REQUIREMENT
6.1 Acoustical Pe

6.1.1  SPL Requirg

When measured in accordance-with 5.1, the SPL produced by Siren #1 shall meet all of the minimu

in Table 1. The SH

S
formance Requirerments

ments

(Eq. 5)

fit residuals ry(x) by
br RMSE from these

(Eq. 6)

 the data. Remove

b and repeat the fitting process and outlier check with n<9 if necessary. If the RMSE is greater than

N system meets the

0 degrees, shall me

L praduced by Siren #2 through Siren #5, which are tested only at the m
t the~corresponding SPL requirement before any other tests (e.g., vibration) are

requirements listed
surement angle of
erformed, and shall

not be reduced by more’than 3 dB after these other tests are complete. When comparing the measuréd SPL values to the
SPL requirements, the measured values shall be rounded to the nearest integer decibel value. For the purpose of this
comparison, measured SPL values that contain a five or greater in the first place to the right of the decimal shall be

rounded upward.
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TABLE 1 - SPL REQUIREMENTS

Measurement
angle (degrees
from device axis)

A-weighted SPL (dB re
20 yPa) measured with
the fast time setting for
siren signals with
cycling periods > 0.40 s

A-weighted SPL (dB re
20 yPa) measured with
the fast time setting for
siren signals with
cycling periods <0.40 s

A-weighted SPL (dB re
20 yPa) measured with
a long-term time setting

0 118 117 115
+10 117 116 114
20 116 115 113
+30 115 114 112
0 113 112 110
+p0 111 110 108

6.1.2 Signal Cycli

6.1.2.1  Wail

The cycling period o
fall below 500 Hz n
continuous in freque,

6.12.2 Yelp

The cycling period @
not fall below 500 H
continuous in freque|
6.2 Vibration Test
Cracking or rupture

be submitted to the

#3 in section 5 and {
6.3 Corrosion Red
After completing the
the sequence of tes
completion of the mq

6.4 Dust Requiren

g Period and Frequency Requirements

f the wail signal shall be between 2.0 s and 6.0 s. The fundamental frequency o
br rise above 2000 Hz. Its range shall be at least one’ octave, and it shall be
hcy with no clearly audible discrete steps between frequencies.

f the yelp signal shall be between 0.24 s and“0.40 s. The fundamental frequend
7 nor rise above 2000 Hz. Its range shall be at least one octave, and it shall bg
hcy with no clearly audible discrete steps:between frequencies.

Requirements

pf parts of Siren #3 affecting:its mounting shall constitute a failure. If there is no
bubsequent tests (corrosion,’dust and moisture) remaining in the sequence of tes
hall meet the SPL requirements as specified in 6.1.1 after completion of the mois
uirements

Corrosion Test, Siren #3 shall be submitted to the subsequent tests (dust and m
s specified)for Siren #3 in section 5 and shall meet the SPL requirements as sf

isture test.

hents

this signal shall not
perceived as being

y of this signal shall
perceived as being

failure Siren #3 shall
ts specified for Siren
ture test.

pisture) remaining in
ecified in 6.1.1 after

After completing the Dust Test, Siren #3 shall be submitted to the subsequent test (moisture) remaining in the sequence
of tests specified for Siren #3 in section 5 and shall meet the SPL requirements as specified in 6.1.1 after completion of

the moisture test.
6.5

After completing the

Moisture Requirements

Moisture Test, Siren #3 shall meet the SPL requirements as specified in 6.1.1.

6.6 Radiated Electromagnetic Immunity Test Requirements

Document the frequency and field strength at which a change occurred in the wail signal of the Siren #2.

Include a description of the change in the documentation.
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After completing the Radiated Immunity Test, Siren #2 shall be submitted to the subsequent tests (radiated emissions and
conducted emissions) remaining in the sequence of tests specified for Siren #2 in section 5 and shall meet the SPL
requirements as specified in 6.1.1 after completion of the conducted emissions test.

6.7 Radiated Emissions Test Requirements

Document the peak and quasi peak radiated disturbances measured for all of the frequency bands specified in CISPR 25

— IEC;2002. Refer to Appendix B, Table B2B. After completing the radiated emissions test, Siren #2 shall be submitted to
the subsequent test (conducted emissions) remaining in the sequence of tests specified for Siren #2 in section 5 and shall

meet the SPL requirements as specified in 6.1.1 after completion of the conducted emissions test.

6.8 Conducted E
Document the condy
terminals) of the sire
After completing the
6.9 Durability Req

After completing the

6.10 Extreme Temperature Tests Requirements

Wail and yelp signal
conditions. The amy
the ambient laboratg
applicable extreme
temperature tests, S

6.11 Additional Acd

All of the following r
the long-term time s
the fit parameters (i.
the value of SPLp af
When comparing th
decibel value. For th
decimal shall be rou

For speaker arrays
orientations of the
between the speake

issions Test Reauirements.
|

n for all of the frequency bands specified in CISPR 25 —IEC;2002. Refet\fo Ap
Conducted Emissions Test, Siren #2 shall meet the SPL requirements as-specifi

Lirements

Durability Test, Siren #4 shall meet the SPL requirements as specified in 6.1.1.

lifier output voltage measured in these conditions must be within +15% of the

temperature tests specified in the subsections of 5.10. After completing the
ren #5 shall return to room temperature;and meet the SPL requirements as spec

bquirements are applicable o the data acquired with the fast time setting and th
ptting. The SPL measured. at 3.00 m shall be within +/- 1.00 dB of the SPL pred
b, SPLp at 3.00 m) determined from the fit of the data in the range from 4.40 m t
3.00 m shall meet theapplicable SPL requirement for a measurement angle of (
e value of SPLy"to-the applicable requirement, the value shall be rounded to
e purpose of this.comparison, values that contain a five or greater in the first plg
nded up.

document the configuration of the speakers in the array, including the re
bpeakérs. Records that describe the relative positions of the speakers must
s’

cted disturbances measured on all input power lead terminals (include boththe positive and negative

ndix B, Table B2C.
din6.1.1.

5 must meet the signal frequency requirements spegified in 6.1.2 when tested in ¢xtreme temperature

oltage measured at

ry temperature. Electromechanical sirens shall operate as designed during and after exposure to the

applicable extreme
fied in 6.1.1.

ustical Test for Siren Systems with™a Large Speaker or a Large Speaker Array Re¢quirements

e data acquired with
icted at 3.00 m from
6.00 m. In addition,
degrees in Table 1.
the nearest integer
ce to the right of the

ative positions and
include the spacing

7. GUIDELINES

7.1 Installation

Devices should be mounted only in locations designated by the identification code. The manufacturer should provide the
necessary mounting brackets and mechanical fasteners to properly secure the siren, and include a detailed installation
guide that describes proper mechanical mounting and wiring of the siren. This guide should specify how to install the
siren, provide warnings concerning the potential for hearing damage due to exposure to siren noise, and recommend that
exposure to acoustical noise in the passenger compartment of the vehicle not equal or exceed the NIOSH recommended
exposure limit (see Appendix A). The guide should also describe the proper use of external fuses, circuit breakers or
other circuit protective devices, and other proper vehicle wiring techniques and practices. A wiring diagram and a list of
the minimum wire gauges necessary for the safe operation of the siren should also be provided.
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Siren amplifier controls should be placed within the convenient reach of the driver or, if intended for two man operation,
the driver and passenger. In some vehicles, multiple control switches may be necessary for convenient operation from
two positions. The driver should be able to manipulate the amplifier controls with minimal movement from his normal
driving position and without loss of eye contact from the roadway.

Do not install the siren amplifier in the airbag deployment zone, since the amplifier can become a dangerous projectile
during deployment.

The speaker or electromechanical siren should be positioned with the sound projecting opening pointing forward, parallel
to the ground, and not obstructed by structural components of the vehicle such as the radiator. Mounting the siren under
the hood and behind the radiator will result in a reduction of sound pressure levels at locations away from the vehicle and
is not recommende

r compartment of a
exposure limit (see
cupants as possible,
pthods of minimizing

In order to minimiz¢ the potential for hearing loss, exposure to acoustical noise in the passengs
moving vehicle with an operating siren should not equal or exceed the NIOSH recommended
Appendix A). To help achieve this goal, the speaker should be mounted as far from the wehicle oc
preferably in the fropt grille area. Acoustically insulated compartments, isolation mounts, or other m

the noise level in thg
the windows closed.

Operators should be
Approaches used to
during minor collisig

emergency vehicles

7.2 Siren Signals

The only requirements specified in SAE J1849 common_to-all siren signals are the SPL requirement

signals, which are ¢
frequency requiremg
requirements, but n
those signals that m

8. NOTES

8.1 Marginal Indic
A change bar (l) loc
not editorial change
title indicates a com
original publications

bnts so that they may be recognized when heard. Other signals may be tests

bet the SPL requirements.

bted in the left margin is for the convenience of the user in locating areas wherg
5, havesbeen made to the previous issue of this document. An (R) symbol to the

vehicle passenger area should be used. It is also recommended that the siren s
After the siren is installed, the SPL should be measured per SAE-U336 at each ri

warned about the potential for hearing damage that can.be-¢aused by exposure
minimize the potential for hearing loss may lead to(th€ increased likelihood of |

ns, exposure of loudspeakers to snow, slush, mud, etc., and the inability to K
Appropriate training of vehicle operators is recommended to alert them to these

nall be operated with
jing position.

fo siren noise.
budspeaker damage

ear sirens on other
ssues.

5. The wail and yelp

onventional siren signals recognized as such by the general public, also have cycling period and

ight not be recognized as sifen signals when heard. Manufacturers shall note

a

plete fevision of the document, including technical revisions. Change bars and
nor'in documents that contain editorial changes only.

pd to meet the SPL
in the siren manual

technical revisions,
left of the document
(R) are not used in

PREPARED BY THE SAE EMERGENCY WARNING LIGHTS AND DEVICES STANDARDS COMMITTEE

APPROVED BY THE SAE LIGHTING COORDINATING COMMITTEE


https://saenorm.com/api/?name=ef2490116d8e1b3a960aa055ad74e70a

SAE J1849 Revised APR2008 -19 -

APPENDIX A - OCCUPATIONAL HEARING LOSS AND EXPOSURE TO SIREN NOISE

A1 Occupational exposure to noise can increase the risk of temporary or permanent hearing loss. Hearing loss often
occurs cumulatively over time, and can eventually affect the understanding of speech. In general, the extent of
hearing damage incurred over time depends primarily on the noise SPLs and the duration of exposure. A great
deal of information regarding noise in the workplace and its effects is provided by the National Institute for
Occupational Safety and Health (NIOSH), a federal agency that examines workplace hazards, in the Criteria for a
Recommended Standard: Occupational Noise Exposure Revised Criteria 1998. Time-weighted average (TWA)
noise SPL limits are given as a function of exposure duration. The higher the noise SPL, the shorter the duration
of exposure allowed. The NIOSH recommended exposure limit, which should not be equaled or exceeded, is
85 dB (A-weighted) as an eight-hour TWA. Exposure to a particular noise SPL for a given duration is considered
by NIOSH tp be equivalent ta 5 SP| that is 3 dB higher for half that duration Table A1 summarizes the TWA
A-weighted hoise SPL limits as a function of exposure duration that produce exposures equivalent to the NIOSH
recommended exposure limit. This limit is only meant to significantly minimize the excess\risi due to occupational
noise expopure of developing a maximum acceptable hearing impairment thaty-still | allows for speech
discriminatign. Exposure to noise in the workplace lower than the recommended limit does ot entirely eliminate
the risk of hearing loss resulting from occupational noise exposure, or other factors such a$ aging, exposure to
noise encountered outside of the workplace, and hazards such as ototoxic chemicals.

TABLE A1 - SOUND PRESSURE LEVEL LIMITS
A-weighted noise sound pressure level (SPL, in dB re 20 pPa) Jimits as a function of exposure
durdtion that produce exposures equivalent to the NIOSH recommended exposure linpit of
B5 dB (A-weighted) as an 8 hour TWA, which should'not’be equaled or exceeded

Duration of exposure per TWA.A-weighted SPL

day (h) (dB)

8 85

4 88

2 91

1 94

1/2 97

114 100

1/8 (7 win and 30 s) 103
1/167(3min and 45 s) 106
1/32 (1 min and 53 s) 109

This NIOSH publication also ingludes information regarding hearing loss prevention programs and|the use of personal
hearing protection ¢evices such as earplugs, earmuffs, and ear-canal caps. Hearing loss prevgntion programs are
designed to quantifyl the nature and extent of hazardous noise exposure, monitor the effects of this gxposure on hearing,
and implement engineefing or administrative controls to reduce noise exposure. Preventing Occupational Hearing Loss -
A Practical Guide ¢liscusses hearing loss prevention programs in detail. It contains names, ad%resses, and phone
numbers of associations that can provide assistance in contacting professionals who can be hired to administer or
participate in a hearing loss prevention program, or perform noise measurements. Additional information concerning
personal hearing protection devices is provided in the Hearing Protector Device Compendium, which includes data for
many different hearing protectors sold in the United States.

Sirens produce noise that is loud enough to significantly increase the risk of temporary or permanent hearing loss. Health
Hazard Evaluation Report HETA 81-059-1045 recommends that siren loudspeakers be located in the front of the vehicle
so that the vehicle itself isolates personnel from the noise. Health Hazard Evaluation Report HETA 84-493-1583 states
that locating the siren speakers in the front grille area minimizes driver noise exposure in an ambulance. With the siren
loudspeaker installed in the grille area, A-weighted SPLs in the driver cab were measured to be 16.3 dB to 22.0 dB lower
than levels measured with the loudspeaker installed on the cab roof. This study also demonstrated that closing vehicle
windows attenuates siren noise SPLs measured with an A-weighting in the ambulance driver cab by 7.1 dB to 12.8 dB.
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