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PERFORMANCE, TEST & APPLICATION CRITERIA
OF ELECrRICALLY OPERATED FORWARD WARNING
HORN FOR mBlLE CONSTRUCTION
MACHINERY - SAE JII05 SAE Recornnended Practice

Report of Off-Road Sound Level Committee approved May 1975.
Rationale stateIrent available.

1. SCX>PE - This SAE Recomrended Prac­
tice establishes the following criteria
for electrically operated forward warning
horns on nobile construction machinery:

(a) Forward warning hom performance
requireIrents

(b) Measurement technique for horn
performance requirements

(c) Laboratory environrrental testS
(d) Horn activation on the vehicle

2. FORWARD WARNING IDRN SYSTEM - The
forward warning horn system (carplete sys­
tem) for purposes of this recorrmended
practice consists of a hom and an actuat­
ing switch (see Fig. 1).

3. FORWARD WARNING HORN PERFORMANCE
RmUIREMENrS - The perfonnance require­
rrents apply at ambient tenperature of
77 + 20° F (25 + lIe C) and at normal
operating voltage of a 14 or 28 V battery
system (naninal 12 and 24 V battery sys­
tems) unless otherwise stated and m=asured
as in paragraphs 4.2 - 4.3.27.

3.1 The predominant sound frequency
of the horn shall fall within the frequency
range of 710 - 2800 Hz.

3. 2 The sound level of the horn shall
be rreasured according to paragraph 4.2 and
shall be any of the following with toler­
ances as stated in paragraphs 3.3" 3.4,
and 3.5:

Type J - 117 dB(A)
Type K - 112 dB (A)
Type L - 107 dB (A)
'IYPe M - 97 dB (A)
Type N 87 dB (A)

3.3 The sound level shall m=et the
design Type or Types specified and not
vary from the values in paragraph 3.2 by
nore than + 4 dB with a normal system
voltage of-14 or 28 V.

3.4 The sound level shall not vary
nore than + 8 dB fran the values given in
paragraph "3.2 for both extreIreS of the
operating voltage range 9.8 - 18.2 V and
19.6 - 36.4 V for 14 and 28 V systems
respectively.

3. 5 The sound level shall not vary
nore than + 8 dB from a base line measure­
rrent (deteooned as specified in paragraph

4.3.15) at -40 + 5 c F (-40 + 3° C) and
165 + 5 c F (74 + 3° C) when the alann is
in the appropriate'Emvironrrental chamber.

4. IABORATORY MEASUREMENT TECHNIQUE
4.1 INSTRUMENTATION AND TEST FACILI-

TIES ,., "'"
4.1.1 A sound level meter' which meets '

the 'IYPe 1 requirements of the American
National Standard (ANS) 81.4-1971 Sped..fi-
cation for Sound Level Meters. .. "

4.1.2 As an alternative to making direct
, rreasurements using a sound level m=ter, a

microphone or sound level m=ter ma.y be
used with a'magnetic tape recorder and/or
a graphic level :teq)rder,or indicating
rreter providing the system m=ets the re­
quirenents of SAE J184.

4.1. 3 A filter, set which m=ets the Class
II Octave Band requirements of the American
National Standard (ANS) S1.11-1966 (Rl971)
Specification for Octave, Half-octave, and
Third-OCtave Band Filter sets.

4.1.4 A sound level calibrator
4.1.5 A terrperature measuring system
4.1.6 A voltage measuring system
4.1. 7 Vibration aPParatus
4.1.8 Environrrental chamber
4'.1. 9 Dust chamber
4.1.10 Rain, steam and corrosion chamber

4 •2 MEASUREMENTS
4.2.1 The hom and a microphone shall

be located in a free field 4 ft (1. 2m)
above a hori zontal reflecting plane or
laboratory equivalent, with the microphone
4 ft (1. 2m) from the hom along its 0 deg
axis. The 0 deg axis must be parallel to
horizontal reflecting plane. For deter­
mination of the sound levels in the appro­
priate environmental chamber for the extreme
terrperature tests see paragraph 4.2.5.
(A free field is defined as an area with

no vertical reflecting surface within 17
ft (5m). A horizontal reflecting plane is
defined as the finished concrete in a lal:r
oratory or the equivalent when conducting
testing in the field.)

4.2.2 The ambient sound level, due to
all sources other than the hom, shall be
at least 10 dB lower than the A-weighted
sound level of the alann.
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4. 2. 3 The soillld level meter shall be
set for slow response or equivalent and
A-weighting network to check soillld level.

4 •2 • 4 The predominant sOillld level out­
put shall be checked with octave band
filters only to determine that the fre­
quency is within acceptable limits. All
other sOillld level checks shall be made
using the A-weighting network.

. 4. 2 . 5 The sOillld level shall be deter­
mined and recorded for the forward warning
horn (Type J, K, L, M, or N) when it is
actuated in the envirorurental test chamber
at 77 + 20 0 F (25 0 C + 110 C) and at ex­
treme temperature as specified in para­
graph 3.5.

4.3 DATA ACQUISITION
4.3.1 All data rreasurerrents will be

taken during a minimum. test period of five
second operation at ambient terrperature
of 77 + 20° F (25° C + 11° C) and nonnal
batterY system voltage of 14 or 28 V illlless
either terrperature or voltage is stated
otherwise. The data must be correlated
with performance requirerrents where speci­
fied. If requirerrents are not rret at any
step in testing, a decision will be nec­
essary to detennine if testing should be
continued.

4. 3.2 Measure and record the predami­
nant sOillld frequency of the horn. Cor­
relate data with performance requirements
in paragraph 3.1.

4. 3.3 Measure and record the sOillld level
of the horn. Correlate the data with per­
fonnance requirements and tolerance fran
paragraph 3.3.

4. 3.4 Measure and record the sOillld level
change between extremes of operating volt­
age range 9.8 - 18.2 V and 19.6 - 36. 4 V
for 14 or 28 V systEmS respectively. Cor­
relate the data with performance require­
ments and tolerance specified in paragraph
3.4.

4.3.5 Perfonn the vibration tests as
specified in paragraphs 5.1 through 5.1.3.

4.3.6 Repeat paragraphs 4.3.3 and 4.3.4.
4. 3. 7 Perfonn rain tests as specified

in paragraph 5.2.
4.3.8 Repeat paragraphs 4.3.3 and 4.3.4.
4.3.9 Perfonn corrosion test as speci­

fied in paragraph 5.3.
4. 3.10 Repeat paragraphs 4.3.3 and

4.3.4.
4. 3.11 Perfonn steam test as specified

in paragraph 5.4.
4.3.12 Repeat paragraphs 4.3.3 and

4.3.4.
4.3.13 Perfonn dust test as specified

in paragraph 5.5.

4.3.14 Repeat paragraphs 4.3.3 and
4.3.4.

4. 3.15 Measure and record the sound
level of the horn in the environmental
chamber to obtain base line data under
conditions specified in paragraph 4.3.l.

4. 3.16 Measure and record the sound
level of the horn in the environmental
chamber at -40 + 50 F (-40 + 3 0 C) after
the canplete system has beell at this tem­
perature for at least one hour irrmediately
prior to this test. The sound level
should be within + 8 dB of the base line
data measured in paragraph 4: 3.15.

4.3.17 "Measure and record the sound level
of the horn in the envirornnental chamber
at -40 + 5 0 F (-40 + 3 ° C) for both extremes
of the operating voTtage range 9. 8 - 18.2
V and 19.6 - 36.4 V for 14 or 28 V SystEmS
respectively after the canplete system has
been at the above temperature for at least
one hour immediately prior to the test.
No specified sound level required, but horn
to be operational and register a reading
on the meter above the existing ambient
sound level.

4.3.18 Operate the complete system at
-40 + 50 F (-40 + 30 C) in the environ­
mental chamber for 5000 sound pulsation
cycles as specified in paragraphs 5.6.1
and 5.6.2.

4. 3.19 Repeat paragraphs 4.3.16 and
4.3.17.

4.3.20 Repeat paragraph 4.3.15 for en­
virornnental chamber that is to be used for
the high tenperature evaluation.

4. 3. 21 Measure and record the sound level
of the horn in the envirornnental chamber
at 165 + 5° F (74 + 3 0 C) after the can­
plete sYstem has been at this temperature
for 1 h immediately prior to this test.
The sound level should be within + 8 dB of·
that measured in paragraph 4.3.20-:-

4. 3. 22 Measure and record the sound
level of the horn in the envirornnental
chamber at 165 + 50 F (74 + 3 0 C) at both
extremes of the-operating range 9. 8 - 18.2
V and from 19.6 - 36.4 for 14 or 28 V
SYStEmS respectively after the complete
system has been at the above terrperature
for 1 h immediately prior to the test.
No specified sound level required, but
horn to be operational and register a
reading on the meter above the existing
ambient sound level.

4. 3. 23 Operate the canplete system at
165 + 5° F (74 + 3 0 C) in the environ­
mental chamber for 5000 sound pulsation
cycles as specified in paragraph 5.6.1 and
5.6.3.

3
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4.3.24 Repeat paragraphs 4.3.21 and
4.3.22.

4.3.25 Repeat paragraphs 4.3.3 and
4.3.4.

4. 3.26 Operate the complete system for
40,000 sound pulsation cycles as sPeCi­
fied in paragraphs 5.6.1 and 5.6.4.

4.3.27 Repeat Paragraphs 4.3.1, 4.3.2,
4.3.3, and 4.3.4.

5.1 VIBRATION TEST - A semple unit,
(complete system) as IIDunted on the sup­
ports supplied, shall be bolted to the
table of the vibration test machine and
the test conducted as follCMS with the
horn in operation as specified in Para­
graph 5.6.1.

5. LABORATORY ENVIRONMENTAL TESTS ­
Sound level output shall be measured dur­
ing a minimum test period of 5 s according
to the requirements of paragraphs 3.3,
3. 4, and 3. 5 in the sequence under Data
ACXlUisition paragraphs 4.3.1 through
4.3.27. The unit shall then be examined.
Any unit showing evidence of material
physical weakness, displacement or rup­
tured parts, shall be considered to have
failed. The environmental tests are listed
in the recarrmended test sequence.

5.1. T Ruona.nc.e. Se.aJ1.c.h
Detennine and record the resonant fre­
quencies of the test item for each posi­
tion (x-y-z axis) by slowly varying the
frequency of applied vibration through •
10 - 500 Hz with sufficient emplitude to
excite the item. Resonance of coroponents
is detennined by visual observation,
sttain-gaging of components, observing
signal interruptions of the electronic
circuit or a canbination of the above (see
Fig. 2).

5. 1.2 Re;.,ona.nc.e. Vwe1l
Vibrate the test item for 30 min at a lOG
(peak to peak) level at the IIDSt severe
resonant frequency and at no IIDre than
three other significant resonant frequen­
cies for 30 min respectively (if they were
found) along each axis (x-y-z) as deter:­
mined in the Resonance Search in' paragraph
5.1.1. For resonance frequencies below
27 Hz, the lOG (peak to peak) level may
be allowed to decrease to a minimum of 2G
(peak to peak) at 10 Hz to facilitate
testing with equiprent with inadequate
capacity to maintain lOG (peak to peak)
down to 10 Hz. If resonance frequencY
changes during this test,· imnediately re­
cord its time of occurence and adjust fre­
quency to maintain peak resonance.
Record final resonant frequency.

5. 1; 3 VibJta;t.{.o n CycLLng - Use a cycle
tinE of 15 min to ascend to 500Hz and 00­
cend to 10 Hz (see Fig. 2). Vibration
cycling will be along each axis (x-y-z) at
lOG (peak to peak) above 27 Hz. Below 27 Hz
the G level may be allowed to decrease to a
minimum of 2G (peak to peak) at 10 Hz to
facilitate testing with equiprrent with in­
adequate capacity to maintain lOG (peak to
peak) CIcMn to 10 Hz. The total cycling tine
for each axis is three hours minus the time
spent on that axis for the Resonant IMell .
test in paragraph 5.1.2. Reference MIL-STD­
BlOB Method 514.1). During the final 15 min
test period (on the axis checked last) con­
nect the power to the horn and cycle it as
per paragraph 5.6.1 'to check that it is
still operational.

5.2 RAIN TEST - Mount a semple. unit
(canplete system not in operation, in its
nomal operating position with all drain
holes open. Subject all exposed sides
of the test item to simulated blown rain
for at least two hours with a pre-
cipitation rate of 0.1 in (0. 0025m)
water per minute delivered at an angle
of 45 deg fran a nozzle with a solid cone
spray. During the final one minute of
the blown rain test connect the power
to the horn and cycle it as per Para­
graph'5.6.l. to check that it is still
operational. Allow horn to drain for
one hour and imnediately make an oper­
ationalcheck on the canplete system.

5.3 CORROSION TEST - Subject a
sample unit (canplete system), not in
operation, to a salt spray (fog) test
in accordance with AS'IM Bl17. Duration
of test is to be 50 h. consisting of
two periods of 24 h. exposure followed
with 1 h.drying time. Irrmediately
following the second .1 h. drying period,
make an operational Check on the canplete
system.

5.4 STEAM TEST- Direct a spray of
steam-cleaning detergent canpound (Tri­
scx:1iumBhosphate) at the horn bell or
horn box louvers (whichever is appli­
cable) fran a nozzle located at 12 in.
(0. 30m) for a time period of 10 seconds,
followed by a 30 second drain period.
After 50 continuous cycles of steam
application and draining make an opera­
tional check on the complete system.

5.5 DUST TEST- Mount a sample unit
(canplete system in its nonnal operating
position, at least 6 in (0. 15m) from
any wall in a cubical box with inside
measurements of 3 ft. (0. 9Om) on each
side. The box shall contain 10 pounds
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(4.536 kg) of A.C. dust of 50% fine and
50% coarse particles. For 5 hours
agitate. the dust every 15 minutes for a
2 second period with compressed air or
fan blower blasts in a dCMIlWard direction
to uniformly diffuse the dust throughout
the cube. After completion of the dust
test, make an operational check on
the system. An alternate method of
testing a sample unit may be in accordance
with MIL-STD-810B Method 510.

5. 6 LIFE CYCIE TEST
5.6.1 Operate the forward warning

horn with sound pulsation cycles of
1 second on and 4 seconds off intervals
of the actuation switch at a nonnal
battery voltage of either 14 or 28
volts:

5. 6. 2 5000 sound p'ulsation cycles
at -40 + 50 F (-40 + 3 0 C)

5.6~3 5000 sound pulsation cycles
at 165 + 5 c F (75 + 3 0 C)

5.6:-4 40,000 sound pulsation cycles
at 77 + 20 0 F (25 + 11 0 C)- -

6. VEHICIE APPLICATION
The job requirements, along with local,
state or national codes, should dictate
whether a forward warning horn shall be
used on mobile construction machinery.

7. GENERAL REQUIREMENTS
7.1 The forward warning horn shall

be nnunted on the equipnent so the
sound is projected forward. It shall be
protected or constructed as to with­
stand severe wear and tear, adverse
weather, and unfavorable environmental
conditions.

7. 2 The sound of the forward warning
horn shall be distinctive when c::anpared
to the sound of the back-up alarm that
is on the vehicle.

8. GENERAL COMMENTS
8.1 It is recarmended that persons

technically trained and experienced in
current techniques of sound measurement
select the equipnent and conduct
the tests.

8.2 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 recc.mrnended operation of the
instrument and precautions to be ob­
served. Specific items include:

8. 2.1 The type of microphone, its
directional response characteristics,
and its orientation relative to the
ground plane and source of noise.

8.2. 2 The effects of ambient weather
conditions on the performance of all
instr:uments (for example, temperature,
hurnidity and baranetric pressure) .
Instrumentation can be influenced by low
temperatures and caution should be ex­
ercised.

8 . 2. 3. Proper signal levels, tennin­
ating impedances, and cable lengths
on multi-instrument measurement systems.

8.2.4 Proper acoustical calibration
procedure, to include the influence
of extension cables, etc. Field acous­
tical calibration shall be made ilnrredi­
ately before and after each test se­
quence.

8.3 A microphone windscreen may be
used provided that the sensitivity
change does not exceed + 0.5 dB to
5 kHz and + 2.0 dB to 12" kHz. It is
reccromended that measurements be made
only when wind speed is belCM 12 mph
(19.3 rn/h) •

8.4 The test power source impe­
dance should closely approximate that
of a 12 or 24 V. battery.

9. RE:FERE:N:E MATERIAL- Suggested
reference material is as follows:

ANSI S1.1 - 1960 (Rl971) Acoustical
Tenninology

ANSI Sl.2 - 1962 (Rl97l) Physical
Measurement of Sound

ANSI Sl.4 - 1971 SpecificationS
for Sound Level Meters

ANSI Sl.ll - 1966 (Rl97l) Speci­
fication for OCtave, Ha1f-0ctave, and
Third~ctave Band Filter Sets

ANSI SloB - 1971 Methods for the
Measuranent of Sound Pressure Levels
Applications for copies of these doCu­
ments should be addressed to:
The American National Standards Insti­
tute, Inc. 1430 Broadway, New York,
New York 10018

Military Standard (MIL-STD-8l0B)­
Environmental Test Methods 510 and
514.1

ASTM B 117- Method of Salt Spray
(Fog) Testing

SAE Recarmended Practice J184­
Qualifying a Sound Data Acquisition
System

AC Fine and AC Coarse Dust Avail­
able fran AC Div. General Motors Corp.

SAE Recarmend.ed Practice J994b­
Perfo:rmance, Test and Application
Criteria for Electrically Operated
Backup Alarm Devices
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