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(R) OPTICAL WARNING DEVICES FOR AUTHORIZED EMERGENCY, MAINTENANCE,
AND SERVICE VEHICLES

1. Scope—Thig SAE Recommended Practice provides test procedures, requirements, and-guigdelines for single
color, optical|lwarning devices.

2. References

2.1 Applicable RPublications—The following publications form a part of this¢specification to thg extent specified
herein. The |atest issue of SAE publications shall apply.

2.1.1 SAE PusLIpATIONS—AvVailable from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J57p—Tests for Motor Vehicle Lighting Devices and.€omponents

SAEJ576—Materials for Use in Optical Parts Such as/Lenses and Reflectors of Motor|Vehicle Lighting
Devites

SAE J57B—Color Specification of Electric SignalLighting Devices

SAE J75P—Lighting Identification Code

3. Definitions

3.1 360 Degree Pptical Warning Device—~A device that projects light in a horizontal 360 degree arc. It will
appear to prpject a regularly repeating pattern of flashes to an observer positioned at a fixed location. Its
function is tg inform other highway~users to stop, yield right-of-way, or indicate the existencg of a hazardous
situation.

3.2 Zonal Optical WarningDevice—A device that projects light in a defined horizontal grc of less than
360degrees.| It will appear to project a regularly repeating pattern of flashes to an observér positioned at a
fixed location within'the arc of coverage. Its function is to inform other highway users to stop, yield right-of-
way, or indicfite thevexistence of a hazardous situation.

3.3 Primary Optical Warning Devices—Devices or groups of devices that are intended to provide the primary
visual optical warning signal as called out in each service class. Unless prohibited by law or regulation, a
Class 1 device may be used in place of Class 2 device and a Class 1 or 2 device may be used in place of
Class 3 device.

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.

TO PLACE A DOCUMENT ORDER,; (724) 776-4970 FAX: (724) 776-0790
SAE WEB ADDRESS http://www.sae.org

Copyright 1997 Society of Automotive Engineers, Inc.
All rights reserved. Printed in U.S.A.
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Secondary Optical Warning Devices—Devices or groups of devices of lower performance that can be used
to provide supplemental optical warning to that provided by the primary optical warning device or devices.

Class 1 Optical Warning Devices—Primary optical warning devices for use on authorized emergency
vehicles responding to emergency situations. These devices are utilized to capture the attention of motorists
and pedestrians and warn of a potentially hazardous activity or situation.

Class 2 Optical Warning Devices—Primary optical warning devices for use on authorized maintenance or

service vehic

les to warn of traffic hazards such as a lane blockage or slow moving vehicle.

Class 3 Optical Warning Devices—Primary optical warning devices for use on vehicles authorized to display

ning device for identification only

an optical w

Light Pulse-

—A single, continuous emission of optical energy.

Flash—A light pulse or a train of light pulses, where a dark interval of at least 0.160.5-separafes the light pulse
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5.1.6

FLASH RATE AND PHOTOMETRY—IN addition to the test procedures in SAE J575, photometric performance
shall be determined by measuring flash energy. The flash rate shall be measured and recorded at the end of

the test.

Photometric measurements shall be made with the device mounted in its normal operating position and all
measurements shall be made with the light source of the device at least 18 m from the photometer. The
device shall be mounted so that the horizontal plane through the photometer axis passes through the center

of light source.

The vertical axis through the center of the light source shall be perpendicular to this

horizontal plane. The device shall be turned about its vertical axis within its defined arc of coverage until the
photometer indicates minimum reading. This shall be the H-V point.

5.2 Color Test—SAE J578 is a part of this report

5.3 Additional T
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ERATURE FLASH RATE TEST—The device shall be subjected to an ambient tempg
period of 6 h. The device shall be off (not operating) during the, first hour g

" min after the end of the test.

RATURE FLASH RATE TEST—The device shall be subjected to an ambient tempe
period of 6 h. The device shall be off (not operating) during the first 5 h §
y for the last hour of the test. The flash rate shalkbe measured before the test,
nore than 4 min after the beginning of the lastshour of the test, and not less tha
after the end of the test.

TesT—The device shall be operated\continuously for 200 h at an ambient tem
cles consisting of 50 min on and 10ymin off. The flash rate shall be measured b
an 3 min after the last off period_at the end of the test.

st—SAE J576 is a part of this report.

b Requirements—A device, when tested in accordance with the test proced
all meet thefollowing requirements.

-SAE/J575

rature of 50 °C £
nd shall operate

y for the next 5 h of the test. The flash rate shall be measured-before the test, not less than

s than 3 min nor

ature of —30 °C +
nd shall operate
hot less than

N 3 min nor more

perature of 25 °C
pfore the test and

ures specified in

MOISTURE]

-SAE J575

DusT—SAE J575

CORROSION—SAE J575

WARPAGE—SAE J575

PHoTOMETRY—The device shall meet the photometric requirements contained in Tables 1, 2, or 3, and

Tables 4, 5, or 6, Photometric Requirements and their footnotes.

The summation of

the flash energy

measurements at the specified test points in a zone shall be at least the value shown. The flash rate for
devices shall be at least 1 Hz and not more than 4 Hz.

6.2 Color—The color of light emitted shall be white, yellow, red, or signal blue as specified in SAE J578.
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6.3 Additional Requirements
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HicH TEMPERATURE—There shall be no evidence of operating conditions which would result in failure to
comply with Section 6 of this document. Operation of the device shall begin and continue within 5 s of the
beginning of each operating cycle and the flash rate at each of the required measurements shall be not less
than 0.8 Hz nor more than 133% of the flash rate measured per 5.1.6.

Low TEMPERATURE—There shall be no evidence of operating conditions which would result in failure to
comply with Section 6 of this document. Operation of the device shall begin and continue within 5 s of the
beginning of each operating cycle and the flash rate at each of the required measurements shall be not less
than 0.8 Hz nor more than 133% of the flash rate measured per 5.1.6.
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Section 6 ¢
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nor more th
Material Red
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individual |
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ting cycle and the flash rate at each of the required measurements shall-be not
an 133% of the flash rate measured in 5.1.6.

uirements—Plastic materials used in optical parts shall meet thexequirements

Guidelines
RGY—The Photometric Design Guidelines are céntained in Tables 4, 5, or 6.

ARNING DEVICES CONTAINING MULTIPLE LIGHT.SOURCES—The  photometric
ght sources contained in light bars andisimilar optical warning devices can H
h source independently over the specified arc of coverage.

Suidelines—The following guidelifies apply to optical warning devices as used d
onsidered part of the requirements.

—-The devices shall beiinstalled within the guidelines provided by the manufactu

LVisibility of the gptical warning device should be unobstructed by any part of
lbove to 5 degrees below the horizontal. Multiple optical warning devices ma3
degrees of{Coverage. If a zonal device is used, the optical warning device sh
desired.coverage.
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of SAE J576.

erformance  of
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TABLE 1—PHOTOMETRIC REQUIREMENTS—CLASS 1 WARNING DEVICES ZONE TOTALS®M(®)

Minimum
Minimum Minimum Minimum Flash Energy
Flash Energy Flash Energy Flash Energy Candela
Test Candela Candela Candela Seconds
Points Seconds Seconds Seconds Signal
Zone Degrees White Yellow Red Blue
5U-V
2 1/2U-V
1 H-V 400 200 100 100
2 12D-V
5D-V

1. A ong-time adjustment in lamp orientation from design position may be made in determining compliance fo
Tableq 1 and 4, provided each adjustment does not exceed 1 degree in any direction. The zone)shall comp

after thhis one time, final reaim.
2. The fheasured value at each test point shall not be less than 60% of the minimum valu€s-in Fable 4.

y

TABLE 2{PHOTOMETRIC REQUIREMENTS—CLASS 2 WARNING-DEVICES ZONE TQTALSM(?)

Minimum
Minimum Minimum Minimum Flash Energy
Flash Energy Flash Energy Flash Energy Candela
Test Candela Candela Candela Seconds
Points Seconds Seconds Seconds Signal
Zone Degrees White Yellow Red Blue
5U-V
2 1/2D-V
1 H-V 100. 50 25 25
2 1/2D-V
5D-V

1. A one-time adjustment in lamp orientation from design position may be made in determining compliance to Tbles 2
and 5, projided such adjustment does'hot exceed 1 degree in any direction. The zone shall comply after this pne time,

final reaim|.
2. The measured value at each test'point shall not be less than 60% of the minimum values in Table 5.

TABLE 3—{PHOTOMETRIC REQUIREMENTS—CLASS 3 WARNING DEVICES ZONE TQTALS(M(®)

Minimum
Minimum Minimum Minimum Flash Energy
Flash Energy Flash Energy Flash Energy Candela
Test Candela Candela Candela Seconds
Points Seconds Seconds Seconds Signal
Zone Degrees White Yellow Red Blue
5U-V
2 1/2U-V
1 H-V 40 20 10 10
2 1/2D-V
5D-V

1. A one-time adjustment in lamp orientation from design position may be made in determining compliance to Tables 3
and 6, provided such adjustment does not exceed 1 degree in any direction. The zone shall comply after this one time,

final reaim.
2. The measured value at each test point shall not be less than 60% of the minimum values in Table 6.
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8.1

TABLE 4—PHOTOMETRIC DESIGN GUIDELINES—CLASS 1 WARNING DEVCIES

Minimum
Minimum Minimum Minimum Flash Energy
Flash Energy Flash Energy Flash Energy Candela
Test Candela Candela Candela Seconds
Points Seconds Seconds Seconds Signal
Zone Degrees White Yellow Red Blue
5U-V 20 10 5 5
2 1/2U-V 90 45 22.5 22.5
1 H-V 180 90 45 45
2 1/2D-V 90 45 22.5 22.5
5D-V 20 10 5 5
TABLE 5—PHOTOMETRIC DESIGN GUIDELINES—CLASS 2 WARNING DEVIJES
Minimum
Minimum Minimum Minimum Flash|Energy
Flash Energy Flash Energy Flash Energy Candela
Test Candela Candela Candela Secjonds
Points Seconds Seconds Seconds Signal
Zone Degrees White Yellow Red Blue
5U-V 5 2 1 1
2 1/2U-V 225 12 6 6
1 H-V 45 22 11 11
2 1/2D-V 225 12
5D-V 5 2
TABLE 6—PHOTOMETRIC DESIGN GUIDELINES—CLASS 3 WARNING DEVIQES
Miffimum
Minimum Minimum Minimum Flash Energy
Flash Energy Flash Energy Flash Energy Capdela
Test Candela Candela Candela Se¢onds
Points Seconds Seconds Seconds Silgnal
Zone Degtees White Yellow Red Blue
5U-v 2 1 0.5 D.5
2 1/2U-V 9 4 2 2
1 H-V 18 10
2 1/2D-V 9 4
5D-V 2 1 0.5 0.5

Notes

Marginal Indicia—The change bar (I) located in the left margin is for the convenience of the user in locating
areas where technical revisions have been made to the previous issue of the report. An (R) symbol to the left

of the document title indicates a complete revision of the report.

PREPARED BY THE SAE LIGHTING COORDINATING COMMITTEE AND THE SAE
EMERGENCY WARNING LAMP AND DEVICES STANDARDS COMMITTEE
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