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Environmental chamber.
Dust chamber.
Rain, steam, and corrosion chamber.

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

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 requi

ements

Test Method
room. The {

partition. Th

REQUIRED
+10 mm.

Two
Two
Thre
Two
or gr
rising

cooo

CONSTRUC
attach one
board to yi
outside ed
other side
in Figure 1

ALARM ANQ
and microp
the horizor
Test Requi

Allowable B
sources othe

llarm is located in a free field except for a horizontal reflecting plane-and an
b acoustical barrier partition must be constructed.

MATERIALS FOR ACOUSTICAL BARRIER—Unless otherwise specified;))all dimension

pieces of particle board 900 mm x 1200 mm x 16 mm £-2{mm thick

Tripods adjustable to 1200 mm high

b each 200 mm x 200 mm x 90 degree sheet metal'shelf brackets.

sections of sound absorbing foam of dimensions:1200 mm x 1350 mm and a th
bater. The sound absorbing foam should havesan absorption efficiency of at le
to at least 75% at 1000 Hz and greater.

[ION OF ACOUSTICAL BARRIER—USsing the three 200 mm shelf brackets and sc
of the 900 mm x 1200 mm particleyboards perpendicular to the other 900 mm
bld a2 900 mm high wall as shown in Figure 1. Two brackets should be located
je on one side of the uprightiboard. The third bracket should be mounted in

pf the upright board. Cover the exposed particle board with the sound absorbin

MICROPHONE LOCATIONS—Secure the alarm and microphone to their tripods. H
hone on opposite sides of and equidistant from the sound barrier at a height of
tal reflectingplane. The distance between the two devices is specified in 6.3
ements.

hckground Noise Level—While the sound level test is in progress, the soun
r than the alarm device shall be at least 10 dB lower than the sound level of

2—This is an alternative method for testing an alarm sound level without-the a|

d of an anechoic
acoustical barrier

al tolerances are

ckness of 50 mm
ast 50% at 50 Hz

rews, center and
X 1200 mm base
150 mm from the
he center on the
g foam as shown

osition the alarm
1200 mm above
of the Functional

l level due to all
the alarm. This

precaution reduces the effect of background noise on the sound level test results.

Sound Level Meter Settings—The sound level meter shall be set for fast response or equivalent and have the
A-weighting network installed when checking sound levels.

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:
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FIGURE 1—ACOUSTICAL BARRIER DIMENSIONS FOR TEST METHOD 2

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 MULTIFINSTRUMENT SYSTEMS—Proper signal levels, terminating impedances, and cable lengths on multi-
instrument measurement systems should be observed.
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6.5.1

CALIBRATION—Proper acoustical calibration procedure, including the influence of extension cables, etc. Field
calibration should be made immediately before and after each test sequence. Internal calibration means are
acceptable for field use, provided that external calibration is accomplished immediately before or after field

use.

THE WEATHER—The effects of ambient weather conditions on the performance of all instruments (for

example, temperature, humidity, and barometric pressure).

temperatures and caution should be exercised.

Instrumentation can be influenced by low

WINDSCREENS—When using a windscreen, it should be calibrated for the type of noise source being
measured and data corrected if necessary. It is recommended that measurements be made only when the

is below 19 km/h

wind spee

Functional T
minimum tes
+ 0.2 VDC fo

est Requirements—Unless otherwise specified, data measurements will.bg
period of 1 min operation at ambient temperature of 25 °C + 11 °C and-Supply V
[ a nominal 12 V alarm and 28 VDC % 0.2 VDC for a nominal 24 V alarm:

Predominant Sound Frequency—Measure and record the predominant sptind frequency g

predominant

sound frequency shall be checked with a third octave passband filter set.

frequency ra

ge is 700 to 2800 Hz.

Cyclic Pulsdtion Rate and Duty Cycle—Measure and record the rate of cyclic sound levg
the alarm angl the duration of the "on" and "off" intervals. The €ycles of sound level pulsations from the alarm
shall be of tHe order of 1 to 2 per second. The duration of thie*"on" interval shall be equal

interval withi

Sound Leve
microphone 9
The sound le|

Type A -
Type B -
Type C -
Type D -
Type E -
Type F -

(Sound level

Unless other

+20%.

—Measure and record the sound levellof the alarm using the methods of
hall be placed on the zero axis of the alarm at a distance of 1.2 m from the front
vel shall be any of the following:

112 dB(A)
107 dB(A)
07 dB(A)
87 dB(A)
77 dB(A)
Dther

rating in dBA must be imprinted on the alarm.)

vise_Stated, the tolerance on sound level measurements is +4 dB(A).

taken during a
oltage of 14 VDC

f the alarm. The
The acceptable

| pulsations from

o that of the "off"

5.1 or 5.2. The
face of the alarm.

Sound Leve

Va4 ALl \ /o ld A ol a4t a1 1 ot s
CITdliTygT vVt T vUTtdagT— vicasulT dimu TCLUTUUTC SUUTTUICVET AU TITC TAUTTTIT

erating voltages

of 9 and 16 VDC for a nominal 12 V system and 18 and 32 VDC for a nominal 24 V system. The sound level
shall not vary more than +8 dB from the values given in 6.3.

Off-Axis Sound Levels

HORIZONTAL MOUNTING SURFACE—AII sound level measurements are made at a radius of 1.2 m from the
sound producer. The initial measurement is on the zero degree axis. Twelve additional measurements are
taken at 15 degree intervals from - 90 to +90 degrees through the horizontal plane as shown in Figure 2.
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6.5.2

7.1

7.1.1

7.1.2

7.1.3

7.2

7.2.1

For each location described previously, measure the sound 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 level at the zero degree axis from the sound 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.

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.

This document does not specify any Ilmltat|0ns on sound var|at|on as a function of direction from the alarm
but does requ

Low TEMP
environme
alarm. Th
sound freq

Low TEMPH
the enviror
alarm for b
alarm. The
range speg

Room TEMH
for at least

High Tempe
least 2 h p
measuremen

HIGH TEmMP

RATURE, NOMINAL SYSTEM VOLTAGE—Within 1 mim)\after removing the
tal chamber, measure and record the sound level*and predominate sound
b sound level must be within £8 dBA of the baseline data measured in 6.3.
lency must be within the range specified in 6.%.

RATURE, SYSTEM VOLTAGE EXTREMES—Reépeat 7.1. Within 1 min after removin
mental chamber, measure and recordithe sound level and predominate sound
pth extremes of operating voltage of\9 and 16 VDC for a 12 V alarm and 18 and 3

ified in 6.1.

ERATURE CHECK—Remove the alarm from the chamber and allow it to warm up
1 h. Repeat 6.3. The-alarm shall meet the sound level requirements of 6.3.

rature Test—Temperature soak the alarm in the environmental chamber at 85
ior to the (following tests.
(S.

alarm from

uring a minimum
DC for a nominal

°C + 3 °C for at

the
frequency of the
The predominate

g the alarm from
frequency of the
2VDCfora 24V

sound level shall be within +8-dBA of the baseline data measured in 6.3 and within the frequency

to25°C+11°C

°C + 3 °C for at

Remove the alarm from the environmental chamber to make

ERATURE, NOMINAL SYSTEM VOLTAGE—Within 1 min after removing the

environmental)chamber, measure and record the sound level and predominate sound

T'llarm from

the
requency of the

alarm. The sound level shall be within +8 dBA of the value measured in 6.3. The predominate sound
frequency shall be within the range specified in 6.1.
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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 ] Test Method 2 ]
Alarm Mounting Postion: Vertiesd [ Hortzontal: ]

Recorded____ | Sound Level
Angle Sound Level Devistion

(Degrees) (See Note A) {Ses Note B)

(dbA) (dbA)

+75

+90

NOTE A—All sound<jevel measurements made at 1.2 m radius from the sound producer, as shown or]

FIGURE 3—BACKUP ALARM SOUND LEVEL DATA SHEET

Figures 2
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FIGURE 4—SOUND LEVEL DIRECTIONALITY CHART
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FIGURE 5—BACKUP ALARM SOUND{EVEL MEASUREMENT LOCATIONS—
MOUNTING-SURFACE VERTICAL

HIGH TEMPERATURE, SYSTEM VOLTAGE EXTREMES—Repeat 7.2. Within 1 min after removirlg the alarm from
the envirorimental chamber, measurée and record the sound level and predominant sound|frequency of the
alarm for bpth extremes of operating voltage of 9 and 16 VDC for a 12 V alarm and 18 and 32 VDC for a 24 V
alarm. Thg sound level shall be‘within + 8 dBA for the value measured in 6.3 and within thg frequency range
specified in 6.1.

Room TEMPERATURE CHEEK—Remove the alarm from the environmental chamber and dllow it to cool to
25 °C + 11°C for at least 1 h. Repeat 6.3.

Rain Test—Mount@/sample alarm, not in operation, such that the zero axis of the alarm is hqrizontal. Subject
all exposed dides‘of the alarm item to simulated blown rain for at least 2 h with a precipitatign rate of 2.5 mm
water per mirutetetiveretatamangteof 45degrees frommanozztewithrasotidcone—spray—Within 1 min after
removal from the rain test, measure and record the sound level of the alarm. The sound level shall meet the
requirements of 6.3.

Vibration Test—A sample alarm, as mounted on the supports supplied, shall be bolted to the table of the
vibration test machine and the test conducted as follows with the alarm in operation.

RESONANCE SEARCH—Determine and record the resonant frequencies of the test item for each position
(x-y-z axis) by slowly varying the frequency of applied vibration through 10 to 500 Hz with sufficient
amplitude to excite the item. Resonance of components is determined by visual observation, strain-gaging
of components, observing signal interruptions of the electronic circuit, or a combination of these. See

Figure 6.

-10-
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7.4.2

7.4.3

REsSONANCE DweLL—YVibrate the test item for 30 min at a 10 g (peak to peak) level at the most severe
resonant frequency and at no more than three other significant resonant frequencies (if they were found)
along each axis as determined in 7.4.1. For resonant frequencies below 27 Hz, vibrate at a constant
amplitude of 6.76 mm as shown in Figure 6. If the resonance frequency changes during this test,

immediately record its time of occurrence and adjust the frequency to maintain peak resonance. Record
final resonance frequency.

JEST SCHEDULE

APPLICABLE TESTS TEST TIME SCHEDULE (PER AXIS)
Dwell Time  Sinusoidal Sweep Time
Resonance R8SONance ginsoigal at Each Cycling  10-500-10
Equipment  Search Owell Cycling Resonance Time Hp
BACKUP ALARM X X X 30 Min 3H-Less  15Min
SYSTEM Dwell
254 Time
(1.0)
6.76
(0.266) N
| \
2.54 | N
(0.10 | \
p |
. ! \\\\
|
| \\
' N
| N
0.254
< {0.010 1
- !
g [
|
d
| \
|
| \\\
I
0.025 ; L
{0.001) i N
! |
| |
| |
]
{ |
i
! )
0.0025 | 1
0.0001) '
( 10 20 2730 40 50 60 80 100 200 300 400 500 600 800 1000

FREQUENCY. Hz

FIGURE 6—VIBRATION TEST

VIBRATION CYCLING—Use a cycle time of 15 min to ascend to 500 Hz and descend to 27 Hz (refer to
Figure 6). Vibration cycling will be along each axis (x-y-z) at 10 g (peak to peak) above 27 Hz. The total
cycling time for each axis is 3 h minus the time spent on the axis for the resonant dwell test in 7.4.2
(MIL-STD-810B Method 514.1). During the final 15 min cycle (on axis checked last), connect the power to

the alarm to check that it functions continuously throughout the cycle. At the end of the vibration test, repeat
6.3.

-11-
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