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(R) OPTICAL WARNING DEVICES FOR AUTHORIZED
EMERGENCY, MAINTENANCE, AND SERVICE
VEHICLES—SAE J845 MAY1997

SAE Recommended Practlce

Report of the SAE nghtmg Compmittec approved January 1963 and completely. revised January 1984. Completely revised by the SAR L)ghung Coordmahng Commtt(ee and lhe
SAEEmergéncy Wamitig Lump and Dewces Slandards Commmee March 1992 and revxsed Mny 1997 Rauonale statement available)”

1. Scope—This SAE Recommended Practrce "p
requlrements and gmdehnes for smgle color, optrcal wammg devrces
.2, Refereitces- -

2.1 Applicable Pubhcahons—The followmg pubhcatrons form a part of
this specrﬁcatron fo'the extent specrﬁed herem The latest 1ssue of SAE pubhca-
tions shall apply. 4

2.1.1 SAE PUBLICATIONS—Availablé from SAE 400 Commonwealth Dnve
‘Warrendalé; PA 15096-0001. ‘

' SAR J575Tests for Motor Vehrcle nghtmg Devrces and Components ’
" SAEI576-Materials for Use in‘Optical Parts Such as Lenses and Reﬂectors
of Motor Vehicle Lighting Devices

SAE J578—Color Specification of Electric Srgnal nghtmg Devrces .

 SAE J759=Lighting. Idenhﬁcatxon Code C p
i 3 Deﬁmtwns O

el 360 Dégice Optrcal Warnmg Dev1ce—A device’ that«prOJects hght ina
horizontal 360 degree arc. It will appear to project a regulatly repeatmg pattern of
flashes to an observer positioned at a fixéd location.™ Its” funetxon s to: inform
other highway users to stop, yield right-of -way, or mdlcate the exxstence of a haz-
ardous situation, :

: 3.2 Zonal’ Optical Warnmg Device—A" Bévice that prOJec hght ina
deﬁned horizontal arc ofless than 360 degrées. It -will appear to pro_]ect a regu:
larly repeating pattern of flashes to an observer positioned 4t a ﬁxed Iocatton
within:the arc of toverage. Its: functron is ‘o inférm other hrghway users fo stop,
yreld sight-of- -way, or indicate thé-xfstence of:a hazardlous situation.

- 3.3. Primary Optical Wirning Devxces—Devrces or “groups " of- devrces
that are intended to provide the primary visual optrcal Wwarniing-sigrial as called out
in each service class;"-Unless® prohrblted by law or'régulation; a Class “Tdevice
may be used in place of Class:2-dévice and! Class 1 or 2 devrde may be used in
place of Class 3 device. a3

3 4 Secondary Optrca[ Warning Dévic Devrces or groups of deVrces

be used to provrde supplemental optical 3 warmng to

. LS i

for Higéon authorxzed emergency Ivehicles respondmg to ‘emergency sitiations;
These devices are utrhzed to capturé the attentxon of motonsts and pedestrrans

: 3.9 Flash=LA light pulse ok traih of llght pulses, where-a dark interval of
at least 0.160 s separates the light pulse or the Tast: pulse of the traini of light'pulses
from the next pulse or the fitst*pulss of thé next train of light pulses.- To be con-
sidered a train of light pulses, each pulse in the train must begin within 0.100 s
after the end of the preceding light pulse.

4. Lighting Identification Code, Markings, and Notices—The optical wam-
ing device may be also identified by the codes:
*a. W3-1, Class ©

b, W3-2, Class 2

c. W3-3,Class 3

in accordance with SAE J759. If the optical waming device is a zonal device
covering less than 360 degrees, the angle of coverage may be indicated in paren-
theses. For example, a Class 1 device providing 120 degrees of signal may be
marked W3-1 (120).

5. Tests

5.1 SAE J575 is a part of this report. The following tests are appli¢able

with the modifications as indicated. All tests are to be made at 12.8 V dc for
devices intended for operation on 12 V systems and 25.6 V dc for 24 V systems
using the wiring supplied by the manufacturer or wire of the minimum size rec-
ommended by the manufacturer. The voltage shall be measured at 12 in x lin
from the point at which the wiring exits the device.

" 5 A1 VIBRATION THST
*5:1.2 MOISTURE TRET ™
5.1.3 DUST TeST
5. 1 4 CORROSION TeST

5 WARPAGE'TEST FOR PLASTIC COMPONBNTS
* 5,1i6- FLASH RATE AND PHOTOMETRY=I1i addmon to-the tes procedures ifi

SAB J575, photometric performance shall be ‘detérmined” by. measunng ‘ﬂash

sheigy. “The flash rate shall be measured and récorded at the enid of (e test,
Photometric measurements shall be made with the device fountsd i in 1ts normal

operating position and all measurements shall be made-with the’ hght source of the
device at Jeast 18 m from the photometer. The device shall be mounted' S0 that the
horrzontal plane’ throughi the photorheter ‘axis passes through the cenfer' of light
source: *The-vertical axis througls thi¢ center of.the light séurce: sha]l be’ perpendrc-
larfothis Horizontal'plane. -The-deévice: shall be tuificd abiout its vertrcal “axis
within its defined arc of coVerage untrl the photometer mdrcates mlmmum read—

ing. This shall be the H- <V point"-~ PE e B

-0 527 ColoxTest—SAE I578 is-a part of. thls report ‘

5.3 Additional Tests il
5:3.1- HiGH TEMPERATURE FLASH RATE Test
to an ambient temperatiire'of 50 °C 3.°C fof #period of. 6 The device shiall be
off (not operating) during the first hour and shall ‘operate conhnuously for the next
5hofthe test, The flash rate shall be mieasured Before the test, not less than 3 min
nor inore than 4 iin aftérithe: ‘beginning.of ttig ‘setond hout of the test aud not Iess

than'3 miin.nor more than'4 iniii after the end of the test. o
5.3.2 LOW TEMPERATURE FLASH RATE TeST—The device shall be subjected

to an ambient téiipérafure of ~30 °C * 3 °C*foia perrod of 6'hi*“The tévice shall

b off-(not Gperating) during the first 5'h-and shall operate contmuously for the

last hour of the test. The flash rate shall be migasutéd beforé the test fiot less than

3 min nor more than 4 min after the beginning of the last’ hour of:th test and ‘fiot

1éss thani 3°miit ot ni6te than 4 min after the end 6F thie test:™
* 5.3.3' DURABILITY TEST-The device shall be operated contmuously "for 200 h

at an-ambigiit temperature 6f 25 °C % 3°C i “Cycles consisting of 50 rhin on and

10 min off. The flash rate shall be measured before the test and:not more than

3 mrn after the 1ast off' peri6d at the end of the test, L

" 5.4 Materials Test—SAE 1576 is a part of this report

Performance Reguirements © = i

6.1 Performance Requlrements—-A devrce, when tested i accordance

with the fest’ procedurés: ‘specified in ‘Section’’s, shall meet the followmg reqmre-

ments, ) . <

¥ 6.LIVIBRATION-ZSAB Y575 - . 7 L R )
6.1.2 MOISTURE—SAE J575

.6:1\3 DUST--SAE J575°. 7 "
6.1.4 CORROSION—SAETS75 -
76:1.5 WARPAGE—SAE 575" "' B
6.1.6 PHOTOMETRY-—The devxce shall meet the photometric requrrements con~

tained 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.

6.3 Additional Requirements

6.3.1 HIGH TBMPERATURE—There shall be no evidence of operating condi-

tions 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.
6.3.2 Low TBMPERATURE—There shall be no evidence of operating conditions

which would result in failure to comply with Section 6 of this document. Opera-

tion 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.
6.3.3 DuraBILITY—There shall be no evidence of operating conditions which

would result in failure to comply with Section 6 of this document, Operation of
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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 in 5.1.6.

6.4 Material Requirements—Plastic matenals used in optlcal parts shall
meet the requirements of SAR J576

7. Guidelines T

7.1 Photometric Gmdelmes

7.1.1 FLASH ENBRGY-—The Photomatnc DeSIgn Gu1delmes are contamed in
Tables 4; 5, or 6.

7.1:2° OPTICAL WARNING DEVICES CONTAINING MUL’IIPLE LiGHT SOURCES—~
" The photometric performance of individual light sources contained in light bars
and similar optical waming devices can be determined by testing each source
independently over the specified arc of coverage.

7.2 Installation Giridelines—The following" gmdehnes apply to’ opncal
warning devices as used on the vehlcle and sha]l not be con31dered part of the
requirements,

7.2.1 MOUNTING—The devices shall be installed w1thm the guxdelmes pro-
vided by the manufacturer of the device. -

7.2.2 VismiLITY—Visibility of the optical warning devxce should be unob-
structed by any part of the vehicle from 5 degrees above to 5 degrees below the
horizontal.  Multiple. optical . warning devices may be required to obtain
360 degrees of coverage. If a'zonal device is used, the optxcal wammg device
shall be oriented to provxde the desired coverage.

7.2.3 INDICATOR—There should be-a visible or audible means ‘of giving a clear
and unmistakable mdlcanon to the drwer when the optlcal wammg devices are
energized.

TABLE i—PHOTOMETRIC REQUIREMENTS—CLASS 1 WARNING
DEVICES ZONE TOTALS(!2).

' Minimum
Minimum Minimum Minimum Flash Energy
Flash Energy  Flash Energy  Flash Energy Candela
Test Candela ¢:Candela .. . Candela Seconds
Points Secdnds Seconds Signa!
Zone Degrees White Red - - -Blue
Ty 4 5 ‘.
o 100 - <~ 100 T

. 1. Aone-time adjustmientin lamp ofiéntalion from design position may be made in determining
compliance to Tables 1 and 4, provided each adjustment does not exceed 1 degree ln any direc-
tion. The zone shafl comply after this one time, firial reaim.”

2. The measured value at each test point shall not be Iess than 60% of the minimum values In
Table 4.

F

TABLE 2—PHOTOMETRIC REGUIREMENTS-~CLASS 2 WARNING
 DEVICES ZONE TOTALS(‘)(2)

Minimum: -

b Minlmum f Minimum.  Flash Energy
. Flash‘Energy Flash Energy Flash Energy Candela
Test. .. andela . ' Candela " Candela Seconds
Points- r::Seconds - Seconds Signal-
Zone Degrees _Yellow . . Red . Blue
o BUV e e e
212DV e
1 H-V 100 50 i28
21/2D-V PR
5D-V e

1. Aonedime adjustiment In lamp orientation from destgi’position may b made in delermlmi'lg
compliance to Tables 2 and 5, provided such adjusiment does not exceed 1 degree ln any direc-
- tlon. The zone shall comply after this one tim, final reaim. -
2. The measured value at each test point shall not be less than 80% of the mlnlmum values in
Table 5,: .
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TABLE a-PHOTOMETmc REQUIREMENTS—CLASS 3 WARNING .
DEVICES zons 'rorALs(‘)(z) . FIR

¢

) ’ . Minimum
Minimum Minimum Minimuin Flagh Energy '
. .. Flash Energy - Flash Energy .. Flash Energy -~ Candela
Test Candela Candeld . Candela © - .Seconds .
Points Seconds Seconds Seconds " Signal
Zone Degrees ~ White .. Yellow _Red  Blue
' UV o r e T L
2 120V o s
Ty BV ; o e s 10
L2120, .
5D-V

. 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 hot exceed 1: degree In any direc-
tion. The zone shall comply after this one time; final reaim, . '

. The measured value at each test point shall not be less lhan 60% of the minlmum values in

Fable 6.

TABLE 4—PHOTOMETRIC DESIGN GUIDELINES—CLASS 1 WARNING DEVCIES:

: . F N Minlmum . .
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 ‘__\._{ellvowm B Red B Blue
T T
21/2U-V I 45 . 225 225
St BV 1800 80 L 4B 45«
21/20-V 90 45 . 225 o 225 4

SRV e 20 R | SR, 5- g )

Vo

TABLE 5—PHOTOMETRIC, DESIGN GUIDELINES—CLASS 2 WARNJNG DEVICES

FOIAASN

. X Minimum
7 Minimum ‘Minlmum .- - Minimum . | .Flash Energy
Flash Energy . Flash Energy  Flash Energy Candela
) "Candela Candela, _ Candela Seconds
o B - “'Seconds Seconds "~ Seconds Slgnal -
.-Zons . :Degrees. - ". White - . .. Yellow: - Red! Blue
' sUv R T 1 1
2120V 225 2 e e g
1 HY 45 11 1
242D gl 6 ? 6
«

5D-V 5 2 9 ST

Y TABLE 6--“PHOTOMETRIC DESIGN GUIDELINES—CLASS 3 WARNING DEVICES

" = o c. . Minimum .
. Minimum, Minimum Minimum Flash Energy
©7 - "'FlashEnergy  Flash Energy = Flash Energy - Candela
" Test Candela Candela . Candel 8 d
- Points Seconds Seconds - Seconds Signal -
Degrees ~ White .. Yellow . . . Red Blue
SUV S L 0.5
12 . 4 .2t 2
1 ey s HAey PRI 10_» .5 5 i
21720V = Ll c 4 : 2. 2L
BDVarcl L bt 2 o i it 0B .- 05




