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2.2.2 ANSI Publications

Available from ANSI, 25 West 43rd Street, New York, NY 10036-8002, Tel: 212-642-4900, www.ansi.org.

ANSI §1.1
ANSI S1.13 Meth
3. DEFINITIONS

3.1 Free Field

Acoustical Terminology

ods for the Measurement of Sound Pressure Level

A free field, for the p
source in any directig

3.2 Horizontal Refl

A horizontal reflecting plane is defined as flat ground with a surface no rougher than@n asphalt roaq

with no reflecting su
document.

3.3 Zero Degree A

A line known as the
and extending outwa

3.4 Sample Alarm
A sample alarm shall

3.5 Predominant §

The predominant sodnd frequency of the alarm-shall be defined as the frequency that produces th

sound pressure level
3.6 Test Voltages

The nominal, extrem

voltages are £0.2 V, measured-at the input terminals of the alarm when the alarm is operating.

3.6.1 Test Voltage

Lrposes of this document, is defined as a space with no reflecting surface with
n.

ecting Plane
faces within 15 m would be an acceptable horizontal reflecting plane for the
i

KIS

zero degree axis” is defined to correspond to the'centerline of the sound produ
d from the output face of the alarm.

consist of an alarm randomly drawnfrom the production population.

pund Frequency

This frequency may.or.may not correspond to the fundamental frequency prod

e low and-extreme high system test voltages are defined for each system vo

Table

in 15 m of the sound

. A paved parking lot
tests outlined in this

cer, perpendicular to

b highest A-weighted
uced by the alarm.

Itage in Table 1. All

NOTE: On multi-voltage alarms, use the extreme low system voltage from the lowest system voltage included in the
multi-voltage range, and the extreme high system voltage from the highest included voltage range, and all
included nominal voltages, unless otherwise specified.


https://saenorm.com/api/?name=4fea2883660badb99e461313756de313

SAE

J994 Revised MAR2009

Page 4 of 15

TABLE 1 - TEST VOLTAGES

System Nominal System Extreme Low Extreme High
Voltage'"” Voltage System Voltage System Voltage
12 (IC) 14.0 9.0 16.0
24 (IC) 28.0 18.0 32.0
36 (E) 42.0 27.0 42.0
42 (IC)? 49.0 32.0 56.0
48 (E) 56.0 36.0 56.0
72 (E) 84.0 54.0 84.0
80 (E) 94.0 60.0 94.0

1.

2. |New European Electrical System

The Extreme High System Voltages for System Voltages of 36, 48, 72, and 80 volts arefequal to
Voltages because these are battery powered (e.g., fork lifts) and will not be subjectedito possil
igh voltages as in the 12, 24, and 42 volt internal combustion electrical systems.

causing excessively
3.7 Test Sequencg

All functional and ps
alarm shall be used f

4.

Persons technically t

equipment. Sound Engineering judgment, including an assessment of the “state-of-the-art” with resp

facilities, and test pe
the requirements of {
“at least”, it is intend
parameter value (on
“approximately”, it is

meets the requirements(of 'SAE J184, for the frequency range that is of primary concern.

INSTRUMENTAT

IC — Internal Combustion E — Electric (Battery Powered)

rformance tests shall be conducted in the order in which they are presented.

pr all of the Functional, Environmental, and Life Tests:

ON
rained and experienced in current technigues of sound measurement should s

rsonnel, should be used when establishing specific test procedures used to v
nis standard. When single-sided.t€st parameters are specified, such as “minim
bd that the required specific parameter be met, with the constraint that deviati
the open-ended side) be niinimized. When non-specific parameter tolerancs
ntended that deviations fram the nominal parameter be minimized.

neter which meets theType | requirements of ANSI S1.4.

ve to making_direct measurements using a sound level meter, a microphone
ith a magnetic-tape recorder and/or a graphic level recorder or indicator meter

recorder-frequency response from flat response, especially at lower frequencieg|
by more than £0.5 dB.

MO 40

A sound pressuretevetcatibratormeetmgtheTequirement o

£ A Q4 / g A
I'PANOT O 1T.4U (dCCUraly Wil TU. O

measuring system accurate to £0.5 °C over the range of —40 to +85 °C.

chamber.

4.1  Asound level 1
4.2 As an alternati
may be used W
magnetic tape
overall reading
4.3
4.4  Atemperature
4.5
voltage(s).
4.6 Vibration apparatus.
4.7  Environmental
4.8 Dust chamber.

4.9

Rain, steam, and corrosion chamber.

the Nominal System
le alternator failures

The same sample

blect and operate the
ect to test equipment,
erify compliance with
Um”, “maximum”, and
bns from the nominal

s are used, such as

or sound level meter
provided the system

The deviations in the

5, must not affect the

dB).

A voltage measuring system accurate to £100 mV over the range of extreme system voltages for the tested system
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5. SOUND PRESSURE LEVEL TEST SETUP

Sound pressure level Test - Two acceptable test methods will be described for measuring alarm sound pressure level.

5.1 Test Method 1

The alarm is located in a free field or an equivalent fully anechoic room. The microphone is directed toward the alarm
sound output opening along the zero degree axis and at the distance specified by the test requirements.

5.2 Test Method 2

This is an alternative

method for testing an alarm sound pressure level without the aid of an anecho

c room. The alarm is

located in a free fiel
partition must be con

5.2.1 Required Ma

Unless otherwise spe

a. Two pieces of pa

b. Two Tripods adju

Two sections of §
sound absorbing
and greater.

5.2.2 Construction

Using the three 200
perpendicular to the
brackets should be I
mounted in the cente
foam as shown in Fig

523 Alarmand M

| except for a horizontal reflecting plane and an acoustical barrier partition:.]]
structed.

terials for Acoustical Barrier
cified, all dimensional tolerances are +10 mm.
rticle board 900 mm x 1200 mm x 16 mm + 2 mm thick

stable to 1200 mm high

Three each 200 fnm x 200 mm x 90 degree sheet metal shelf brackets.

ound absorbing foam of dimensions 1200.mm x 1350 mm and a thickness of 5
foam should have an absorption efficiengy of at least 50% at 50 Hz rising to at

of Acoustical Barrier

mm shelf brackets and serews, center and attach one of the 900 mm x 120
other 900 mm x 1200 mm”base board to yield a 900 mm high wall as sho
cated 150 mm from the. outside edge on one side of the upright board. The th
r on the other side(ofithe upright board. Cover the exposed particle board with
ure 1.

crophone Locations

d microphone to their tripods. Position the alarm and microphone on of

equidistant from the sound-barrier at a height of 1200 mm + 10 mm above the horizontal reflecting

Secure the alarm aE

between the two dev

eS)is specified in 6.3 of the Functional Test Requirements.

he acoustical barrier

D mm or greater. The
east 75% at 1000 Hz

D mm particle boards
vn in Figure 1. Two
rd bracket should be
the sound absorbing

posite sides of and
plane. The distance

5.3 Allowable Background Noise Level

While the sound pressure level test is in progress, the sound pressure level due to all sources other than the alarm device
shall be at least 15dB (A) lower than the sound pressure level of the alarm. This precaution reduces the effect of

background noise on

54 Sound Level M

the sound pressure level test results.

eter Settings

The sound level meter shall be set for fast response or equivalent and have the A-weighting network installed when
checking sound pressure levels.
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FIGURE 1 - ACOUSTICAL BARRIER DIMENSIONS FOR TEST METHOD 2
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5.5 Instrumentation Precautions

Proper usage of all test instrumentation is essential to obtain valid measurements. Operating manuals or other literature
furnished by the instrument manufacturer should be referred to for both recommended operation of the instrument and
precautions to be observed. Specific items to review include:

5.5.1 The Microphone

The type of microphone, its directional response characteristics, and its orientation relative to the ground plane and

source of noise.

5.5.2 Calibration

Field calibration sho
acceptable for field u

5.5.3 Windscreens

When using a windg
necessary. It is recon

6. FUNCTIONAL Tt

Unless otherwise spe
temperature of 25 °C
6.1  Predominant S
Measure and record

be defined as the fre
is 700 to 2800 Hz.

6.2 Cyclic Pulsatio
Measure and record
intervals. The cycles
interval shall be equz
divided by (“on” intery

6.3 Sound pressur

uld be made immediately before and after each test sequence. Internalyc
5e, provided that external calibration is accomplished immediately before orafte

creen, it should be calibrated for the type of noise source ‘being measured
hmended that measurements be made only when the wind speed is below 19 ki

EST REQUIREMENTS

cified, data measurements will be taken during.a“minimum test period of 1 min
1+ 11 °C and nominal system voltage(s) (0.2 DC) for the tested system voltag

pund Frequency

the predominant sound frequency of'the alarm. The predominant sound freque
quency that produces the highest:A‘weighted sound pressure level. The accept
n Rate and Duty Cycle

he rate of cyclic sound pressure level pulsations from the alarm and the duratio
of sound pressure) level pulsations from the alarm shall be 0.8 to 1.8 Hz. Th
| to that of the foff” interval within £20%, as defined by the formula: (“on” interv

al plus “off*interval), multiplied by 100%.

b level

blibration means are
I field use.

hnd data corrected if
n/h.

operation at ambient
e(s) in Table 1.

hcy of the alarm shall
able frequency range

n of the “on” and “off”
duration of the “on”
| minus “off” interval)

Measure and record

the_sound pressure level of the alarm at all nominal system voltages included ir

the voltage range of

the alarm using the methods of 5.1 or 5.2. The microphone shall be placed on the zero axis of the alarm at a distance of
1.2 m £ 0.01 m from the front face of the alarm. The sound pressure level shall be any of the following:

Type A-112dB (A)
Type B - 107 dB (A)
Type C-97 dB (A)
Type D - 87 dB (A)
Type E - 77 dB (A)
Type F - Other
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(Sound pressure level rating in dB (A) must be imprinted on the alarm.)
Unless otherwise stated, the tolerance on sound pressure level measurements is 4 dB (A).

In the case of a Type F alarm, the Manufacturer’'s stated sound pressure level shall serve as the nominal dB(A) rating to
which the +4 dB tolerance is applied to.

6.4 Sound Pressure Level Change With Voltage

Measure and record the sound pressure level at the extreme operating voltages for the tested system voltage(s) in
Table 1. The sound pressure level shall not vary more than +8 dB from the baseline data given in 6.3.

6.5 Off-Axis Sound Levels
6.5.1  Horizontal Mpunting Surface
All sound pressure lpvel measurements are made at a radius of 1.2m + 0.01 m from the sound|producer. The initial

measurement is on the zero degree axis. Twelve additional measurements are takefrat 15 degreeg + 2 degree intervals
from —90 to +90 degrees through the horizontal plane by rotating the alarm as shownin Figure 2.

Zsro Axis

+
-
"
\ Mounting Surface

3) 9’0

. LW

[
w [

=

[~ ]

w
TOP VIEW a SIDE
VIEW

Note: Measurement focations indicated by * ()" symboia

FIGURE 2 - BACKUP ALARM SOUND PRESSURE LEVEL MEASUREMENT LOCATIONS—
MOUNTING SURFACE HORIZONTAL

For each location described previously, measure the sound pressure level using either Test Method 1 or Test Method 2 of
Section 5. Record the data in Column 2, the form shown in Figure 3. The values recorded in Column 3 of the form are
obtained by subtracting the sound pressure level at the zero degree axis from the sound pressure level at each angular
position. The data from Column 3 is plotted on the chart of Figure 4 to obtain the profile of sound variation as a function of
direction from the alarm. Fill in the blanks and check the appropriate boxes at the tops of the form and the profile sheets.
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Backup Alarm Sound Level Data Sheet
Manutacturer: Date
Alarm Name & Model No.: Sampie No.
Zero Axis Sound Lavel (dBA) at 1.2 Msters
Test Method 1 T Test Method 2 (]
Alarm Mounting Postion: Vertiesd [ Hortzontal: ]
Recorded Sound Level
Angte Sound Level Devistion
(Degrees) (See Nou A) {Ses Nou B)
{dbA) {dDA)
-90
-75
-60
-48
-30
-18
o 0
+15
+30
+45
+60
+75
+90
NOTE A—All sound level'-measurements made at 1.2 m radius from the sound producer, as shown or) Figures 2
nd 4.
NoTe B - Subtract sound level measured at 0 degree axis from sound level measured at angle.
FIGURF 3 - BACKUP Al ARM SOUND PRESSURF | FVFI DATA SHEET
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FIGURE 4 - SOUND PRESSURE LEVEL DIRECTIONALITY CHART
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6.5.2 Vertical Mounting Surface

The alarm is next rotated 90 degrees about the zero axis, as shown in Figure 5. Repeat the procedure of 6.5.1.

280 Axis
r'\
-18 +18
-3¢0 +30
.45
+48
-60 +60
78 +75
-90 *90
1.2 Meter 0
Mounting Surface Radius -
=
]
w
TOP VIEW a SIDE
VIEW

FIGUR
This document does|
require that the soun
6.6 Alarm Activatio
Measure and record
defined by the time

appearing across the

7. ENVIRONMENT

Note: Measurement iocstions indicated by © ()" symbols
F 5 - BACKUP ALARM SOUND PRESSURE LEVEL MEASUREMENT LOCATI
MOUNTING.-SURFACE VERTICAL

| variation profiles be madé available upon request.

n Delay

the delay between power application and alarm activation. The Alarm Acti
difference between power application to the input terminals of the alarm

terminals-efithe sound transducer. The Alarm Activation Delay shall be no mor

AL TESTS

\ Backup Alarm

ONS—

not specify any limitations_.on;sound variation as a function of direction fromp the alarm but does

ation Delay shall be
and electrical signal
e than 500 ms.

Unless otherwise spl

ecified _all data measurements will be taken during a minimum test pprind d

f 1 min operation at

ambient temperature of 25 °C + 11 °C and nominal system voltage(s) (0.2 VDC) for the tested system voltage(s) in

Table 1.

7.1

Low Temperature Test

Temperature soak the alarm in the environmental chamber at 40 °C + 3 °C for a minimum of 2 h prior to the following
tests. Remove the alarm from the environmental chamber to make measurements. Unless otherwise specified, it is
required that the following measurements be made within 2 min of removing the alarm from the environmental chamber. If
all required measurements cannot be made within the 2 min allotted time interval, the temperature soak must be repeated

for an additional 1 ho

ur prior to proceeding with additional measurements.
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7.1.1  Low Temperature, Nominal System Voltage

Within 2 min after removing the alarm from the environmental chamber, measure and record the sound pressure level
and predominant sound frequency of the alarm for all included nominal system voltages within the voltage range of the
alarm. The sound pressure level must be within +8 dB (A) of the baseline data measured in 6.3. The predominant sound
frequency must be within the range specified in 6.1.

7.1.2 Low Temperature, System Voltage Extremes

Within 2 min after removing the alarm from the environmental chamber, measure and record the sound pressure level

and predominate sound frequency of the alarm for both extreme system voltages for the tested system voltage(s) in Table
1. The sound pressure level shall be within +8 dB (A) of the baseline data for the respective nominal system voltage(s)

measured in 6.3 thafl are closest to the extreme system voltage(s). Repeat 6.1. The predominant,
be within the frequenpy range specified in 6.1.

7.1.3 Room Temp¢rature Check

Subsequent to performing the measurements in 7.1.1 and 7.1.2, allow the alarm d¢e“warm up to

minimum of 1 h. peat 6.1 and 6.3. The alarm shall meet the sound pressure level requir
predominant sound filequency shall be within the frequency range specified in 6.1

7.2 High Temperafure Test

e alarm in the environmental chamber at 85 °C +.3 °C for a minimum of 2 h
larm from the environmental chamber to make measurements. Unless othe
required that the follgwing measurements be made within 2 min . ef\removing the alarm from the envin
all required measuremnents cannot be made within the 2 min allotted time interval, the temperature sc
for an additional 1 h prior to proceeding with additional measurements.

Temperature soak th
tests. Remove the 3

7.2.1 High Temperature, Nominal System Voltage

Within 2 min after rgmoving the alarm from the“environmental chamber, measure and record the
and predominant soudnd frequency of the alarm-for all included nominal system voltages within the
alarm. The sound pfessure level shall bewwithin +8 dB (A) of the baseline data measured in 6
predominant sound flequency shall be within the range specified in 6.1.

7.2.2 High Tempenrature, System Voltage Extremes

Within 2 min after rgmoving the)alarm from the environmental chamber, measure and record the
and predominant solind frequency of the alarm for the extreme system voltages for the tested

Table 1. The sound |pressufe level shall be within +8 dB (A) of the baseline data for the respec
voltage(s) measured| in)6.3 that are closest to the extreme system voltage(s). Repeat 6.1. The

ound frequency shall

25°C + 11 °C for a
ements of 6.3. The

prior to the following
rwise specified, it is
onmental chamber. If
ak must be repeated

sound pressure level
voltage range of the
.3. Repeat 6.1. The

sound pressure level
system voltage(s) in
tive nominal system
predominant sound

frequency shall be within the frequency range specified in 6.7.

7.2.3 Room Temperature Check

Subsequent to performing the measurements in 7.2.1 and 7.2.2, allow the alarm to cool to 25 °C + 11 °C for a minimum of
1 h. Repeat 6.1 and 6.3. The alarm shall meet the sound level requirements of 6.3. The predominant sound frequency
shall be within the range specified in 6.1.
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