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ABSTRACT

The objective of this study is to evaluate the
effectiveness of using the high mounted brake lamp
in the current road conditions of Taiwan. A video
tape, which contains 80 sessions ( 20 seconds each
) of road driving conditions with at least one
braking information appeared at the rear end of a
front car, was produced. The video tape was
recorded while the car was drove in both freeway
and downtown road of Taipeij area in day time
as well as night time . The subjects were
requested to sit in a simulated driving device and
made deceleration responses in according to the
brake 1ight information displayed 1in a big video
screen in front of the simulated device. The
brake 1light types 1included : (l)traditional two
brake Tlight, (2)centered-top high mounted brake
light, [(3) centered-bottom high mounted brake
1ight, and (4) dual high mounted brake light.
There were two experiments conducted. 1In the
first experiment, the visual behavior of 10
subjects was recorded by an eye camera while they

watching the tape. In the second experiment, the

il




response time of the braking light of 60 subjects
and their subjective rating of preference of the

brake lamp were obtained.

The experiment result indicated that 63.7 % of
fixation areas being distributed in the center
area of the screen when the brake 1light of the
front car appeared. The changes of the fixation
areas of this fixation and the next fixation
were not affected by the brake 1ight types.
The average detecting time of the centered
high mounted brake Tlight was about 300 ms.
Statistical analysis result indicated significant
differences of the response time due to factors

of sex, age and road conditions.

The Duncan’s multiple range test analysis showed
the response time of the 4 types of brake 1light
can be categorized into three: (1) traditional two
brake 1lights ( 710 ms )} , (2) centered-top high
mounted brake 1light and dual high mounted brake
light { 665 ms and 675 ms ) , and (3) centered-top
high mounted and center-bottom high mounted brake

Iight ( 665 ms and 643 ms ). The subject’s rating
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scores indicated their preference of the square
type brake 1light mounted 1in the center-bottom

of the rear windshield of the car.

The result of this study, based upon the visual
behavior 1in response to the brake light and the
subjective rating score , indicated the
affectiveness of the centered high-mounted brake
light. The study also collected opinions and
suggestions from Tlocal manufacturers, related
standards, and reference data. The results will

be helpful for the legalization of the centered

high-mounted brake Tignt.
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Al ARAREHBHALNARRF MR ENLE S
% 445 o

2.4 MMM EREZE IR

2.4.1 AR &3 ¢

l.AHA S LGS (SAE) %A 1982 B 1989 - 4
TAEDH_EKPBAEEMFE » (SAE J186, Nov 82 &
Dec 89 )» £ A RALETA 2032 mA T &) A £

RERFRELBREGTOHESERTEHR ARTRLA &
tE &% g ©
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2. A ZHEP RN AEZRARBTARRLLTE » A2RE
- HEBEEBRRRL ARBE L ABEFHNTE
I E A MAT O AL o

3.8 ELEF ¢
FLSAE JSTS3LFE P H a2 KL R A B 4o ¢
1}). BEH%L 3t (Lighting devices)

2). /&i@ (bulbs)

3). BBE A HE (Test fixture)

4), ¥ %L #% (Laboratory facilities)
5). kAP (Vibration Test)

5). #&F B (Moisture Test)

7). X E#R L (Dust Test)

8). & A& 42R & (Corrosion Test)

9). Bﬁéiﬁ'!'ﬁ (Color Test)

- 10). R E 8% (Photometry)

11). BE LR

with Plastic components)

]

|

h )3 (Warpage Test on Devices

4 R FEK
AXBFLEERDHELXERGTFREN » TR/
29 FHFRg o

~ 21 —




10L
10R

10L
oU oL

5D oR
10R

10L

SR

I 10R

- N

i ARLEEZELE 2-5,.
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15
15
15
10

10
15
15
15
10

60




(L) 10° 5° VvV 5° 10° (#)R

H2.5: KR e LR ZEI
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2). RExREHFRALEK2.20

2.2 FEHERETE

w2 IR EEBEREETEK

B, 3, AR g BB ERE
(.8 2.5) (&) (cd)

] 657

2 54

3 54

10L-10U
4 10U-V 18

10R-10U

KR BB K (cd) 75
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3). B AR ARTHERACTH S ALL

4). B ME B trd, (SAE J578)

5). BB Y AELAEBHK o (SAE J576)

6.#8FEFTXK
1), BARY : AL A —REELAREERFY
#ERAIE g ALATHBREERR o
2). Bitfok E BHK :

(1) RAEMKGE » RAFHELIR 3 m h5EH
B FH BRIV A ITHEHSE » AR
FHAREKRTE » LFAHA Mo

(2) AR HLAATRESHHEHZETE (Rated
Bulbs ) W B X AT PFHRDBHARAE
| (MSCD). #B% H & M Ao BB A A BT IR
RELLARXBLEFREAREIRAFETRT L
ITRIR o RN A LRI ESF 1% &
K& 10 B85 o AT » A LRI TR
SEEHLRBRFEZ I FTERIMAIE o6V, 12V
fo 24V REBVRIE A 12V R EIE Aok
B o

3). FHAR : A LR RME LKL 0 FEE AT ok TR K
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EMHREAEE S BH s AT RE AN (B
BRFE T ERIPRGZ) BRENBETRA4E
o R RA R LE L EL VA o

4). BERME : BEEHB 2 ML AFRA4% o

5). REMR : ABRBRPLANTABAREATAL
AALRINFTER  ARRXBLB B L2EA 10%
LRI B e » F3(Sealed beam) A KK &
B o

6). AREANR: AERARIE ) LALTRRER
LEMRART R I KRG BRAFo

7). B@ME LAAFTIREXAEMARLR &%
by JL 3k o

7.~ RExH:

C# 10U B 5-D ekt 10L £ 10R » fZIHeysE A
( Visibilily )BT RA L EMESERE » B
R Y Y N LT

2.4.2 RAHANA

AT EGHHEGLEAEGFRE » AR A B RLFEEH
WA BITHEAG B ARE 0 AREARAKS 5000 L4547

x4aT 3
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1. HXAHBAT  REF KB HF262 BEHARS2.4% 0
2. RIZERE

1). # % FT# :206 18 » 15 78.6%
2). KB L% 39 @ 1k 14.9%
3). #{FEMA L 14 /@54 5.3%
4). A 2 3@ 45 1.2%

|
]
;
i
3
|
B
{
y
;
i
i
;
!
;
!
:
;
"
3
|

£ (1.2 %)
B BE L (14.9 %)

H2-6: HF XA PRRECEIDFILE
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3.F KR RAX

1). %8 2237 18 » 4 90.5%
2). FH: 11 1845 4.29%
3). &% : 10 @4 3.8%
4). K2t 4@»4 1.5%
I HBUANPELAEFTH o

H2~7: FZHLBARXZIFTHILE
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4.5 & ¢
1). 48, : 247 18 » 4 94.3%
2). k& ¢ 11 @4 4.2%
), A 4@ 4 1.5%

M2-8: F X BRMEIATILE

- 29 — |



WAL RS B4 B ARLBE 2 mA
A BH (2RFTH) e REREETEZ 03
RATXFHT (4o STOP ) NP8 % =8 ~ 518
AEIBRFHERT—TE » S HSAMERYHE o
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FEE TR
3.1 FR—FTRIAE

1. & B &9
AFRIEOEGAHBAT G TRFRT » TRAFH
TR ECEANRAXNAKAELRNRAERLITSH » L&E&X
ARHEVE R FRIFALEUNAXTERARETRE
PRELRLEZAFISHHA o

2. % RAE
AFREET LLRE» 3%EELO

3.¥®m T4k

SRELTRBEBAGYFBTIBNLINEFT » £
BERETREE  TRANDUAATHAEFTLRS AR
BB BR o

4. T3
(1) AR (RYFNGHERTREE)
REEE

El:gfgzluso
E2:&REywEHESo
E3 rafFTEER O

._.31 —_—




Ed:EZMGRa%0

RPEEEHFE

F1:RRAF=ZA2R (RHEAXLE)

F2:RZRFTAFP_AKPRBPREGLE (RS L)

FI3 :RARFTAF=ZRPLBPAGTTHR (RETX.)

FA4:RXFAAIXKRFTAUALZLER D EH AL
AR EFHRELE (EKR)

(2) B2A (F&EFE)
AN EDEFZRRALIHEE o
2. WE Mt MK ERE ARG REBHEH =
KPRERNGME o

5.7 &AL ¥
ATBRRLBABAEREI » F—RENA A LA EH
AEHEAEAS K> ST HRA4*45=B0R X HHE o

6.EBEBAYARY

(1) ¥ h REXF
F-—BREBVAFEIAFT—RWTEARELERL F&

BPRAEMBEZ R+ TRXRTRFEAL LR G REAL

o HBBF AN TRTEAELRNLERESAH TR

R —RBRI Mo AR HHEEEI AR N MR # &

RAERWBREBEL AV R ABEPHIFERELRELE LR

- 372 —




] 2 R R o

(2) ¥R REXKF
AR ER A OHELLBAXNFRLERER
#EENTEE RO

(3) ¥ AR

TRAFBRY AABRAREZ TR N kR R ALY S
MUK —ERERY A o AT RY RHFIRIIEE SR
¥ (Timer) o

70 F BRI AT

(1) REEPA AN

EIRFH M (Eye Camara) L —f b E 6 g HALERR
RALEERHEE  TURHESERREOT T 2 8
AR M (Fixation Time) ~ 3 1418
(Fixation Sequence) ~ 310 (Saccade) A E R F H B2
S ER) FLRATWTH  AETHALTFRERL
BEBESMH O

MEBPAGZRHLGIAZAE B AR A
WJYA —HHETHREY > F-HHEARKEY o WK I
A BRI AR BY LG A AR Epc386 TROTH
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MR AR o

(2) TR
TERATE » ROTREFAHBRXALLURBEARS
ek LERGOBEFRAREFLAFHI 1O

(3) % #HH

b UL I A R R B RSB0 - sk
LEBB TS BEAETEATEINTW » 5 £ 32
o BASHH (EHOM) ASSiLB oM TARALER (
. FIXAS) o shof 236 AU 45 L TRAS A5 B X »
po AL > R AN RAE > RAARLE M - KA M
R AEE LA AEEEH  LAEME ASCII
#1 o

BREAOTHE THIERBAKR » AloFE -2 R F
26 e R S » P A3000@ARANL ot s A
RVEZEHARIFBETRKLBEHFHMEARN, AL LA#
TR BERA » BLRTCENTEATHET » BHY
THRXHERLETHEL/I0 o

BETAZXITHEE AT HEETELXELHA
Ao B o R BWSAS & F R THETWA
+HEfFEA M (FLFTBRER) o
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START

$HAERE
g EHE
T AL E

L 0B e 3 3L 918

B0 & i 28R

281 A 35 7 A1,
T H AL
NO
DISPLAY |

E ¥/
YES |
:
a4 a7 :
?
END )

B 3-1: ®RFEHBLFELHFERMERAEN

P R B ™) s ol e = LT
[ R g e S—

__J.-l-.'.l"."ﬂ"?'l"'.'.ﬁ"."—-..'\-'\.“-t_
- T m T M e g a e g - -
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* EHD

* FIX

* FSQ

ASC II4¢ 4k * ASC

B ] R A 40

AN

W45 25 * COD

* QUT

SAS 7% 4087 K * . 0UT
a3 LSO

T &R WA

B 3=2: HFHSWEFAES
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3.2 FB-_FTR X

1. B &

MEBRTHRBEBEARR  BHTODLOHSEART =X
2RBETRILNHELERVrMBEREKLTHAEES
o

2. X RE

ATBHEARAR ST ER2EBAE FXE=T L BR
ERETHFHMBEERR (FH 35 ARMELHEM 30 K&y
THREHERS) o

3. ¥ BRIk

1). 2214k

A RAARBEREWIBRYBEAEFIESIS
T ABERERS o RAL TR AH S LR/
YR EEARET L b ImR R RS E
BARRKEFO

2). RRIAE
SRENHBERY BBV HEATEEEIAN
y BB AEBRAEHEAFTRRIRAATRIAR
BRELEIHBREER "REELAN" » TRY
BRI WLLALAALARAG » A TR T TR
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HER > T L MNEZRYELLHEE » F—HPERNF
— BT P REHF B E  HERANTEE
L&GIFE o FRR X BT AN LA LR V5 mIER K
$ITHMIRAIEME o |

4. FTRA
1). a27 (ZFRAE)

2) .

REHEFE

El:FT380%

E2:gldEEHE

E3:aFTTERES

E4 &5k a%

RPEBEEHF

F1:RERF=AFE (FERXLR)

F2:R%BARFTAZZARZTRBAEETLE (KT L&)

FIA 1 RARFTAFZASRBRPAT TR (RETH)

FA4: RBZRIRTREZKLIB » 2 EL AL R
» EREARETLE (9RALXER)

HZ5 (FEEFT)

(1) 2 R AHMH ST RERLEEAELEELERT
KPR IFMEE O

(2) ZWMFALLA: XAAHEBHAUARLRBEAREE

B EE B TFIE » F AR E e
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kB E TAH AEFE ERE BT
0 1 9 3 4

(R I N S

5.% &AE

AFTRE 4X42RFTRA;N XRARHNNE
BERREI TR (A4S YEAERY A FRA LA
£K) #&HHEE (blocks) » EIW Ao

Ri1

El-E4 : A EXaRA AL, A2 : FHAERS
F1-F4 : ARLRAVXEXFRR R1 : tlhitﬁi)

6. BB Y KR

1) ¥ ARERAF
F-RABBAFESRR -~ RTLLLERA FR
YAGMBAE LT FRTLEAL EAGEMIAK
BE o KHBEAR TR ALALAL R RS #
SRR — AR B o MAFEEEFI AR
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VAT AR ERAEERBERY Ao YA RRF
PHIAL ERGEMEERRRT o

2). YA ABRHT
OERAREEDFRAIHLLBAR N BRAREXR TR
HEEANTBRY A o

3). ¥Rl |
LRATBYARBBERZIF RN B RAL TS
AUA—ZH LB YR o AN+BRY A RAFRFEE L
BEF (Timer o $ ARNTHKL » ENY A4 E#,
Lo AH—REAE AR A~ S AT o
= E o A TRMRT  RHIHF R ERIR
RA¥EZA o

T EBy
ARRLIT XS B THA

1), 2&ZHMATRITL S

2). FRACLREBREBRER S BAEF R -

3). HBEY A 30 # > BEELRE  RTAFTHZH
fE: Fltd s FREBREZABWHLATE S EH

). REFRLLTHEE ) LRAALTR

5). HER AR » MM LR MZ BN

6)

B RB O AREFRBZR R F ARG 85 o
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X FTRAELHZ

7). TRERL OLRFBRATRIAY  BHEXHK
ZAALH A/ ZHBLAARAE LR RBER
BREFRFA -

8). AKEHE 60 Z4RF  ER—-ZR LT LATH
1)-7) HE&E XM ©

8. FB®AM *

BT R 2B R 4o T A A
1). B
(1) BALEY : ALHF BY - RYAEZLE &
2 ET Y
(2). BHEYH: ARYARE  TRARKLE BT
Bk EFRECABLE (RLFBA)
(3). BRAS : HHRBRLL  KERELE &
AYM FEEHIRZLE
2). %P R A MHK
(1) ERER: TREAARALRLRLE O
(2) KERAGMER : KEBARMMOR > HBR
EoMEARMBELA AARLE o

R EFHRBEATRIEIRE o B 3_3FT = ©
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F %

“ ok
_ ek _
P |
\_ - f *

D L Jboh 1 %L*
| =7 M
AN I )
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Fu¥ FRERHHR

FRGLLESTHAELOMHERBZ: (1) A
HRAGOFELLEZAIRELGEE (2) BRA
HE2EIANLAVRLEN ALLFZALRALHY
B (3) BRAHTLAIALHORAFMALLE ZX
IRBEAMBE ) (4) LTHAAHTALELRRALRAE
F RS K Ak i

4.1 BB A RIS W

SREHDREHB AR TBAER » SEMKEK
ot FRALRIEA] o B ANAREE O
B %2R RHEELESS AI0E » A =ERXKLE
A ¢ 5@ (Central Area)# M C ERZ o MR THED
H 2 # 5/ B & (Surrounding Area) A4S B 0

+oemE At TR EFH » ARNBEE
WS TR R AFTEHRARNAMEER TR » &
%Xtk k% (Missing Data) o ARREEEREE
ERRABEREBoLF  PHEALRLBANALAR
M AELXMA MG TR B42 HAFEAIRLH
AR L T Ho LPHE0L RABEEAFTRER
FAH 40 % HRRLENIIMERKO
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. B
. Ty e R
T e T e T TR L B I

B 4.1 : RREFREEXH D5

' .
- I T T T o LT o Y
- s gm = m el . -

H 4.1 RY EREAFHAUEAY R AR 1@
R FEAKFHRA FANIEDHLEI Eo K2 m
HANEELFS 8 I0ERN » UBUZIVEHTLE
(Central Area) » L2454 B & (Surrounding Area) o
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il "L -
o L AT 19

I ST T IR s D iy T e SR R AL AT e g et el

M 4.2 @ KERENI—ERALTH

M 4.2 P T+ ELEEREAFRTTREEF » TR
PUDREZHH—BMARALSTH T2 0 60% 4918
FreAPHIERO




4.3 B LA L RNL BB AG AL » sof
HO3.7% HRMEENFRERN BENIITHAE36.3
" o AR -—BEREHRE T AMIR ( Cole and Huges,
1904 ), MM EHHokd. ]l c AEMAFTERZ K2R L
BEMRORNIEG R TRAAEHI4 o

PR -TRBEBRAAAETH AT 2 %2270
BRGEE > KMEHLERBLENB Lo CRAT R
B SRAAEE » EWALNL HBF R LK 4R
R RCOHKEASFBHACC,CS,SC A SSEw@FL L o 2
FOCRAALEBHSME » RALMEATLE » HSCRA
ARLEBHF » RUBAE S » BT —%ALEA Co H
4.5 AR BEITHNLHT » AN BREHIL L 242, 2
v L REMFERF o
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4.0%

B 4.3 : ZiREWZH -ARALTN

B 4.3 R HFAIKLBREESH—RME » XEF
BT —-BRAEELSHETLTE3.TE R ALELTR
g o
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x4.1  REREFTASDES AR EL L A10@0

FaR&EHSIL
REBEZH
I E %

11, 4
1 2. 2.79
2 9. 12.9
3 2 1.2
4 4. 3.5
5 18. 21.1
6 5., 6.4
7 0. 0.84
8 12. 13.4
g 4 4.7
10 28. 29,2

&£4.2: WRELT A4 ELESHAT AL
Z W EH St

(FHE- F2E)
DrEE- *2E)

(P3E- JEE)
GFEE- SEHE)
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H46 FBRANLATARENFZAERAT » 1@
SRR H o HMRRFEL LA 30 ANTHAEY
WEOEALAGY A RHETRFHAR » F LR
ROERAPREE ARAALRLBE o RUEAM MY
By HEE b A E YRGB E s PSCEILE  ABF
SR h o AR TF H A% R i 4R AR
Y IR A B ETS

R LT ARKBEANLLALRNEH » BR
S ALAE0 I REALALZANENFRE
o AE A LTI MY 63.7% o AIEHEKH @R
GeiT A PARREAEALE  FEIALRATHR
KA M MAALLERET AL LA LEEERA o
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£4.3: OHTEAXHELE AREHTRA R ER
MEHREERLEX,HFEHEL , C:PHRE SHNEE

O 55 cC sC CS SS
® oA % % | % | %
R 43 21.2| 12.8 22.9
BE L& 44 16.9| 17.5 21.7
KETH 42.7 18.5| 12.1 26.7
oMk | s57.4] 11.6] 11.6 | 20
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4.2 % R kAR 0 0F M 5 H

—M M » Wk ML AR (Detection)sd i 2o+ &
7] (Identify ) M {2 2B » H#EBEH T
EEREZLVIBMEBART » Hobi0%0d M 57 2 4208 1

O

LB L ABRELREHEMEHL R LS T —1R
RRELEFAEG LGN » L od ML S 82 AR
MEERFREATEGEMN o Witk s » LRI 10
ZRBE » BAPHREHI06 ERBLLHBEEM AR o
ERBT 0 P4 W45 1 £ 322.2 ms(n=406,5=244 ms)
WA n =406 ARE 10 E4BEH ARETEAFI B
ZORNEBET  SFLEHFTREE(CO)f)EE 5 &
FR(SCONHRALEUN TR o MBARLESE (HHBZ
199]1) 1T HBIFHr ABARARARHBZHBRAFEEHEH
MLOEREY » LS8 4T

L. fim (W) E—-BRHA 300 ms

2. ERIPAKRHFE 600 ms
3. BREFHEHTHFTE 500 ms
4. BEYHFRIEEHE AW 300 ms

8 R 9% 1700 ms
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TRE TR AR — B AR L5F M A 300ms,
FAFREHARETEAERLGM Ty ins ]
% 322ms s MBS o

LR -FHRATAKLERETHRLEME » XN
FRAAMBERIAGEINLEE LN EF LG PIHFRRIX
» B 354 ms (n=109, s=238)Mm W AA LB W MmIFH K
2 % 333 ms(n=105,5=239) » HEXLBEN LELER
2+ % 306 ms(n=109,s=216) » M = K LB EA T &
S WA tE A% 45 0 B 290 ms(n=93,s=216) o LSDAR X #
RE T FIEXLBRERILEREIATELA A MR
E2E R EF R - RAK IRV RFNLEFEITLZ
B2 2B (a<0.1), st kd 4 o FF LARBERY
HEBE o ho b K MAKRIOOLNEHBRETITE  FEERA
AHF AL BEATHRAE AL RBROITEARHEI
IR L Mb MRS 643 s AATHAETF
REiE1.6 DAL PIER O
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4.4 4 AR AR DR ML LSRR TSR
Alpha= 0.1 Confidence=0.9 df-402 HSE 0 059383
Critical Value of T=1.64885 S

* AR EMABELE
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4.3 RAEMF X IR LG

ERBAVRAFTHIELLE YT TR LT HTE
FHEKHRETF R o2 REVLLERLBER » PR
B2 UBB o AFEARKELE LR ISR F & HF LR
Teske o ZAANGE LAHM » LRAKMABHER
B o g A ATRER LB F LA LA LA B RS
MR BAEASOLETAREIBENLALRENE
Hagr » B LEE X RAMR AT HIFHM o 2/ L
BEHEMEL BETATARLRRTLYE AL
— 5 #E o

AEBRE 60 SARE N ELANA 80 RBAY A
oo MrAEEE) 4800 FR A s #IR SAS KT E
% (Statistical Analysis System): {748 M & 3t 24
o xR EHPHRAFME 673 ms (n=4338,s5=343) 0 &
f-FBRATRLAHRAGEAGHITE » ML SAS/GLM
— AN BARTRERSNT > REBWE "M T TF
B 7 TEBAR 7 TH@ARM TR "TASRBRERE 7
%558 0 k4.5 HEAWPFAFRLFEM LI T o M
#4.6 HERUHNAHBRERTHER oPMERBRT » §
BAKERSE 005 % » L 8RB LMY FTHAGHER
(p < 0.0001) s 0 N A RS ARAMMEMA XL EZ/ERAFFRo
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&4.5 1 HPRABIEMLITE

Bi s 45
=4 ] %] gel{Es  PHME 2208 ]
REBEEHE

{8 1069 710 370

RE % 1087 665 333

BETH% 1079 643 354

Rushliife & Mos 1103 675 283
IR AR

-5 JIN -8 2156 703 355

TEER 2182 643 328
S¥EFER

a3 (8.4 30 2248 693 380

& 4230 2090 652 276
LBZHR

S 2145 668 322

St 2193 658 361
RARALEE

a* 2267 613 282

o 2071 739 - 389
¥ 58 (60.54,80048F+) 4338 673 343
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#4.6: #ﬁ-mﬂ#l’a‘lﬂﬁ- 74 (ANOVA Table)

BERPE FHia(*l) adE i F &AL

———_-————_——_——_—_———————_—_——

FAZIE R 17575899. 80 1]  17575899.80  161.09 {*2)
b A 4262816.23 1 4262816.23 39.07 (*2)
EREZF 1419372.21 3 473124.07 4.34 (*3)

*1: Type III S5
*2: o =0.05, P < 0.000]
*3: P < 0.0047

————————_———————_————_—————_—_

TR R (*2) 22885211.87 3 7628403.96 69.92 (*3)
FERALE 1419372.21 3 473124.07 4.34 (*4)

*1: Type III &S

*2: éﬁﬁ%l%ﬁﬂﬁ/ﬁﬁwwﬁﬁ%ﬁ
*3: o =0.05, P < 0.0001

*4: o =0.05, P < 0.0047
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ARITERBT » L BREFGPHRAEM A 688
ms (n=2145, s=322) FtL A 658 ms (n=2173, s=361)
AERBFEE L PYRETS 30ms» AFLE» A
EA RAGBLBRAM o AL N EEALH T »
SmATROGFULEL G P ERFR S B, Bt
SN RBEMG AR o FT L,y BN AE S YL E
BADRANXBRERGITH » GLBRAER » AH P T 0 g
FRAT » AN > BLRes s Paegn %
HBATARN e o ATRGHRMLERBA LR o

XREAORAF B ABRARTHEHLEL 0305
R EEFHRBFR S 693 ms » KA0K LT8R
RAEBKFME 652 ms o EEB RO ERETELLAT RS
RASH FHNATZRAHE ) L RT S TR o
EARTETROL» A ECHEA LA RF LT 4 XA
SAREENORE  BYEAHKLRL YR AN o

SREGRASM > RORRERATENEE » & E
B, 073 R A% A 739 ms (n=2071, s=380) » kARG
A& FHRMIFM 613 ms (n=2267, s=282) > S A
126 ms o AKX ER» 2Z2RAALEARHBREIR »
B RAOWHBOETE L B LML LB T
(LT RHALBNFT o ARFL 42BN FTENT
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= 17 s L b P S SR R R IR B R

i) RBAMBERARERIRN » BF e T £R
FHFEALYGRAEM o

$REHRABGNELBAXATAGLEE » HR A
3B ey RHMRAEMMA 703 ms (n=2156, 5=355) » K
TEREABLAHFHRAEFH 643 ms (n=2128, s=328) -+
MELZE 0 mso XL A LEREAENZARATK &5
GREL BGRILBLABAGAE T® ( Visual
Mﬂmﬂﬁn)xﬁﬁﬁﬁﬁﬁﬂiﬁﬂﬁﬁﬂﬁlﬁﬂ
ATEHER ARABEEEEE AT TAEE
BHEXAL » i T RABIFHE 0

SREORAFE AL ZAPFBOAEARERT
B ILBEFHN 2R ORAPLREANARZRF AL RO
PR IRLEARBEFHZ&EH 710 ms (n=1069, s=391)
y MIA{BEIRBFZFRZSE 675 ms (n=1103, s=283) 0
Y42 RENLEES 665 ms (n=1087, s=333) » #
SHBIRFATEEL 643 ms(n=1079,s=354) o B 4.7
ORI RSO AFAXLE o buncanz &
RERED T FTRAAXFBRREORAFEAT 55 = B4
B—M:ARRF=%%2 (710 ms) »

BB LHERE-—EALEREMEEXFB (665/675
ms ) »

%iﬁ=lﬁ&Tﬁ%%i*ﬁ%$ﬁ(E%MGmﬂo
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Wt » HMIT LG F|T 57 45 25 4o

). REFPZMPBERARELE  TRI BT LK LR
S8R ReF M 35-67 mso

2) BREFZHRIBRGBRECERALEE TS » LER
iF MR 42 o
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(1) SUPPLEMENTAL HIGH MOUNTED STOP
REAR TURN SIGNAL LAMPS FOR USE

VEHICLE LESS THAN 2032 mm

OVERALL WIDTH--SAE J186 DEC89

AND

(2) TURN SIGNAL LAMPS USE ON MOTOR

VEHICLES 2032 nnm OR MORE

OVERALL WIDTH-- SAE J1395 APRB5

(3) BACKUP LAMPS (REVERSIN LAMPS) --

SAE J583 JUN87

(4) BACKUP LAMPS SWITCH-- SAE L1076

MARSO0

(5) L.E.D, LIGHTING DEVICES- -

J1889 JUN8S
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21.118

" SUPPLEMENTAL HIGH MOUNTED STOP

AND REAR TURN SIGNAL LAMPS
FOR USE ON VEHICLES LESS
THAN 2032 MM IN OVERALL
WIDTH—SAE J186 DEC89

SAE Recommendead Practice

Report of the Lighling Commiirer, approved July 1970, completely revised November 1982, Rationale staiement available. Completely revised by the

Lighiing Crurdinating Commitice December 1989, Ratianale statement available.

1. Scope---This document provides design parameters, performance
requirements, and general installation recommendations for supple-
mental high mounted stop and/or rear turn signal lamps, intended 1o
supplement stop and/or rear turn signal lamps described in SAE J586
and SAE ]588, for use on vehicles less than 2032 mm in overall width,
Lamps for vehicles more than 2032 mm in width are covered in SAE
J1432, :

2. Definitions . :

2.1 Supplemental high mounted stop and rear turn signal lamps
are additional lamps that are mounted high and possibly forward of the
rear mounted tail, stop, and turn signa) lamps. The supplemental stop
and/or turn signals may be provided by separate lamps or both fune-
tiens may be combined in, and provided by, a single lamp.

2.2 Supplemental high mounted stop lamps are additional lainps of
a stop lamp system giving a brake-actuated, steady warning light to the
rear of the vehicle. They are intended to provide a signal to both the
operator of the next following vehicle as well as, through intervening
vehicles, to the operators of the other following vehicles.

2.3 Supplemental high mounied rear turn signal lamps are addi-
tional lamps of a turn signal system which indicate a change in direction
by giving a flashing warning signal on the side toward which the vehicle
operator intends to turn. They are intended to provide a signal of the
next following vehicle as well as, through intervening vehicles, to the
operators of the other following vehicles,

3. Lighting Identification Code---May be U in accordance with SAE

759.
! 4. Test

4.1 SAE }575 is a part of this document. The following tesis are
applicable with the modifications as indicated:

4.1.1 Vierarion Test

4.1.2 Moistuze TEsT

4.1.3 Dusr Tesr

4.1.4 Corrosion Test

4.1.5 Puoromersic TesT

4.1.5.1 Photometric tests shali be made with the photometer a dis-
tance of at least 3 m from the light source. The lamp axis shall be taken
as the horizontal line through the light source and parallel 10 what
would be the longitudinal axis of the vehicle if the lamp were mounted
in its normal position on the vehicte.

4.1.6 Wanrace Test oy DEVICES wrrH PrasTic COMPONENTS

4.1.6.1 Cycle times for stop and wurn signal lamps listed in Table
1 of SAE [575 shall be empioyed for supplemental high mounted siop
lamps and supplemental high maunted rear turn signals respectively.

4.2 Color Teat—SAE [578 is a part of this document.

5. Requirements

5.1 Performance Requirements—Supplemental high mounted
stop and rear turn signal lamps, when tested in accordance with the fol-
lowing tests, with modifications indicated, shall meet the requirements
indicaled in SAE ]575.

511 Vierarion Trsr

5.1.2 Moiwsture Tesr

5.1.3 Dusrt Trst

5.1.4 Corrosion TesT

5.1.6 ProToMETRIC TEST

5.1.5.1 The lamp under test, when tested in accordance with 4.1,
shall meet the pholtometric requirements contained in Table 1. The
summation of the luminous intensity measurements, at the specified
test points in a zone, shall be at Jeast the value shown.

5.1.6 Warreack Tesr

5.2 Color Test—The light from the supplemental high mounted
stop lamps shall be red and the light from the supplemental high
mounted rear turn signal Jamps shall be red or yellow in conformance
with SAE [578.

5.3 Matetial Requirements—Plastic materials used in the optical
parts shall conform to the requirements in SAE 576,

5.4 Dimensicnal Requirements-The effective projected lumi-
nous 2rea measured on a plane at right angles 1o the lamp axis shail not
be less than 29 em?, -

TABLE 1—PHOTOMETRIC PERFORMAMCE TONAL REQUIREMENTS

Tokd For Zone icd)

Tast Supplemental High Supplementol High
Points. Mounted Stop ond Red Mountad Yellow Rear
[degrees) Rear Turn Signal Tura Signal

SU-v
H-51
H-¥ 67 108
H-5R

50-¥

3R-3U
T0R-5U .
H-10R 54 8s
108-3D
5R-50

Sl1-54
10L-54 :

H-10L 54 84
10L-50
S1-30

YOL- 10U .
10u-¥ 18 L
joR-10U

MAXIMUM 75 : 145

1. An odiusiment in lomp arientafion from design posilion may be mods n detarmini
condormance 10 Toble |, provided such adjustment does nal exceed 3 deg. All zone: m
comphy aftar final re-aim,

2. Tha meosurad volues ot eoch tesi point sholl ot be kess thon 50% of the minimem
requirements in Toble 2,

3. The moximum volue shall not be excaeded over on arao lorger than thot generated by o 174
dag rodivs within & solid cane lrom 1L 16 10R and frem 10U 1o 5D,

TABLE 2—PHOTOMETRIC DESIGN GLIDELINES

Test Points (Degrees| Red Yallow
fed) {ed)
i 5 B
1y v 1] 16
10R 5 8
100 10 £.]
3u 5l 15 L]
end v 15 24
5D SR 15 24
10R 10 14
[1e]8 0 14
51 15 24
H v i3 24
SR 15 24
213 i0 14
MAXIMUM o 120

1, Tha lisled mosimum design value sholl nol be exceedad over on orea larger thon thol
generated by o 174 deg rodius within & 1olid cone from 10U to 10R and lrom 10U 1o 50.

6. Guidelines
6.1 Photometric design guidelines {for supplemental high mounted
stop and turn signal lamps, when tested in accordance with 4.1.5, are
contained in Table 2.
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6.2 Visibility of the signal shall not be obstructed by any part of
the vehicle from 10U to 5D and from 10L to 10R, unless the lamp con-
forms with the cell requirements when obstruction is considered.

6.3 Supplemental turn signals shall flash simulianeously (not alter-
nately} with the required turn signals.

TURN SIGNAL LAMPS FOR USE ON MOTOR
VEHICLES 2032 mm OR MORE IN OVERALL
WIDTH—SAE J1395 APR85

Repart of the Lighting Comminee, approved Apnl 1983, Ratienale swalement avinlable.

I. Scape—This SAE Technical Report provides test procedures, re-
quirements, and guidelines for wrn signal lamps intended for use on
vehicles 2032 mm or more in overall width. Turn signal lamps conforming
10 this report may also be used on vehicles less than 2032 mm in overall
width except on passenger cars,

2. Definitions _

2.1 Turn Signal Lamp—The signaling element of a wurn signal sys-
tem which indicates a change in direction by giving a Hasbing light on
the side toward which the wrn will be made. (For flash raie and percent
on time, see SAE J590, Turn Signal Flashers.)

3. Lighting Identification Code—Turn signal lamps for use on vehicles
2032 mm or more in overall width, may be identified by the codes in
accordance with SAE 759, Lighting Identification Code.

16 Front wrn signal lamps spaced [00 mm or more {rom headlamps.
Rear wrn signal lamps. |

17 Front turn signal lamps spaced from 75 mm Lo less than 100 mm
from headlamps.

I8 Front turn signal lamps spaced from 60 mm Lo less than 75 mm
from headlamps.

19 Front wrn signal lamps spaced less than 60 mm from headlamps.

4. Tesis

4.1 SAE J575, Tests for Motor Vehicle Lighting Devices and Compo-
nents is a part of this report. The following tests are applicable with
the modifications as indicated:

4.1.1 Vibration Test
4.1.2 Moisture Test
4.1.3 Dust Test
4.1.4 Corrosion Test
4.1.5 Phowometry Test
4.1.5.1 Photometric measurements shall be made with the hght
source of the signal lamp at least 3 m from the photometer. The H-V
axis shall be taken as parallel to the longitudinal axis of the vehicle.

. 4.1.5.2 Photometric measurements shall be made with the bulb fla-
ment sieadily burning. Photometric measurements of a wirn signal lamp,
cach compartment of a muliple compzriment lamp, and each lamp of
a8 multiple lamp arrangement (limited o Lwo maximum) shall be made
separately by aligning the axis of each lamp or compartment with the
Photomeier.

Each lamp or compartment ulilized in this manner shall meet the one
lighted lamp or compartment value for all functions for which it is de-
signed,

4.1.6 WaRPAGE TEST oN DEVICES WITH PLASTIC COMPONENTS

4.2 Color Test—SAE 578, Color Specification lor Electric Signal
Lighting Devices is a part of this report.

3. Requiremenls

5.1 Performance Requirements—A device, when tested in accor-
dance with the test procedures specified in Scciion 4, shall meet the follow-
Ing requirements:

5.1.1 VieraTioN—SAE J575

5.1.2 MoisTuRE—SAE j575

5.1.3 DusT—SAE 1575

3.1.4 Corrosion—SAE ]575

5.1.5 ProtomeTRY—SAE [575

5.1.5.1 'The lamp under test shall meet the photometric performance |

requirements contained in ‘Fable |—Pholometric Requirements and its
lootnoles, The summation of the luminous intensity measurements at
the specified test points in a zone-shall be at least 1thé value shown.
5.1.5.2 When a tail lamp. clcarance lamp, or parking lamg 15 com-
bined with (he turn signal lamp, the signal lamp shall not be less than
three (imes the luminous intensity of (a) the tail lamp at any test point,
{b) the clearance lamp al anv Lest point. or (c) the parking lamp alL any
1251 poin( on or above horizontal, excepl that at H-V, H-3L., H-3R, and
SU-V, the signal lamp shall not be less than five times the lumimmous
niensive of the 1atl lamp, clearance lamp. or parking lamp, When a Lail

21.119

6.4 No function other than red reflex reflectors shall be combined
in the supplemental high mounted stop and/or turn signal lamps.
7. Notes—As a malter of additional information, attention 1s called
to SAE [567 for requirements and gages to be used in the bulb reten-
uon system {socket) design.

SAE Standard

lamp or clearance lamp i1s combined with the turn signal and Lthe maximum
hnninous intensity of the 1ail lamp or clearance tamp is located below
hernizontal and within an area generated by a 1.0 deg radius around a
test.poim, the ralio for the test point may be computed using the lowesi
value of the tnl lamp or clearance lamp luminous miensity within the
generated area.

TABLE 1 —PHOTOMETRIC REQUIREMENTS bcd

Minlmum Lumingus Intensity
Totol for Zone [cd)
Tesl Rasulne
Zons (Dag) Front Signel Rear Signal
Yellow Rad Yellow

oy —51
U 200

L 5D —2aL 130 50 B4
100 —5i
U —iot

2 H —10t 250 100 145
S0 )L
50 —V
H —5l

a H —V 950 380 590
H —5R
50 —¥
Al —10R

4 H — 10k 250 100 145
50 —I10FK
10U —5R
N —20R

5 56 —%0R 130 30 84
100 —5R

Maximum Luminows

Intensity (cd) 300 750

* Tha measured valve ot each test point sholl net he less 1than 40% of the minimum in
Tabla 3:

® The maximum value sholl not be excesded over any oreq larger than thal generated by
a 0.5 deg radius within the scfid angle defined Ly the test goints in Tabie 3.

¢ Ratio requirements of poragraph 5.1.5.2 apply.

¢ Multipliers of Table 2 are applicable per paragraph 5.1.5.

5.1.5.3 Rear signals [rom double-faced turn signal lamps need only
meet the performance requirements coniained in Table 1—Pholometric
Reguirements, from directly 1o the rear to the leh for a left hand lamp,
and from directly 10 the rear te the right for a right hand lamp. (The
intent of this provision is 10 permit the manulfacturer (o provide glare
protection for Lhe driver.)

5.1.5.4 In the case where the from turn sighal is mounted in ¢lose
proximity to the [ow beam headlamp or anv additional tamp used to
supplement or used in lieu of the low beam, such as an auxiliary low
beam or fog lamp, Table 2—Luminous Intenstty Multipliers for Fron
Turn Signal Lamp spacing shall'be used 1o modify Table 1—Photomerric
Requirements.

5,1.5.5 Spacing for a direct light source 1vpe design front i signal
lamp, thal is, a lamp primarily emploving a lens 10 meet photometric
requirements (lor example, a lamp that does not emplov 2 reflecior),
shzll be measured from the light source to the highted edge of the low
beam headlamp or any additional lamp used 10 supplement or used in
lieu of the low beam. such as an auxiliary low beam or fog lamp.
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TABLE 2—LUMINOQUS INTEMNSITY MULTIPLIERS FOR FRONT TURN
SIGNAL LAM? SPACING

Multiplier of Table 1 and Table 3

Lpacing to lighted Edga Yaluses 1o Obtain

of Low Bram Heodlamp® Minlmum Luminous inlgnsiliss
100 mm or Greater 1.0
75 mm o 1.5

Less thoan 180 mm

&0 mm o 20
Less than 73 mm

Less thon 1.5
&80 mm '

" See porogroph 5.1.5 lor methods 1o be vied {or meosyremenits of wpocings.

5.1.5.6 Spacing for a front turn signal lamp which primarily employs
a reflecior (for example, one of parabolic section) in conjunction with a
lens to meer photometric requirements, shail be measured from the geo-
metric centroid of the front turn signal functional lighted area to the
lighted edge of the low beam headlamp or any addiuonal lamp used 1o
supplement or used in lieu of the low beam, such as an auxiliary low
beam or fog lamp.

5.1.6 WAHPAQE—SAE_ISTE

5.1.7 CoLorR—The color of the light from turn signal lamps shall be
red or yellow as specified in SAL jﬁ?ﬂ

5.2 Materials Requirements—Plastic materials used in optical parts
shall' meet the requirements of SAE 576, Plastic Materials for Use in
Optical Parts Such as Lenses and Reflectors of Motor Vehicle Lighting
Devices.

5.3 Design Requirements

5.3.1 If a tumn signal is optically combined with the tail lamp, clearance
lamp, or parking lamp, and a wo-filament bulb is used, the bulb shall
have an indexing base and the socket shall be designed so that bulbs
with non-indexing bases cannot be used. Removable sockets shall have
an indexing feature so that they cannot be re-inserted into lamp housings
in random positions, unless the lamp will perform its intended function
with random light source ortentation.

5.3.2 The [unctional lighted lens area of a single lamp, each compari-
ment of a multiple compartment lamp, and each lamp of a multiple lamp
arrangement shall be ai least 75 cm?.

5.4 Installation Requirements—The turn signal lamp shall meet the
following requiremenis as installed on the vehicle:

5.4.1 Visibility of the wurn signal lamp shall not be obstructed by any
part of the vehicle throughout the photometric test angles for the lamp
unless the lamp is designed 1o comply with all photometric and visibilivy
requirements with these obstructions considered. Signals from lamps on
both sides of the vehicle shall be visible through a horizontal angle from
:}5 deg to the lefl for the [eft lamp 1o 45 deg to the right for the right
amp.

Where more than one lamp or opiical area is lighted on each side of
the vehicle, only one such area on each side need comply, To be consid-
ered visible, the lamp must provide an unebstructed view of the outer
lens surface excluding reflex, of at least 13 ¢cm? measured a1 45 deg to
the longitudinal axis of the vehicle.

5.4.2 When a stop signal is optically combined with the lurn signal,
the arcunt shall be such that the siop signal cannot be turned on if the
turn signal is flashing.

5.4.3 TurN S1GNaL PrLoT InDIcaToR

5.4.9.1 If one right and one lelt turn signal are not readily visible
to the driver, there shall be an illuminated indicator provided to give a

TURN SIGNAL SWITCH—SAE J589b

TABLE 3—PHOTOMETRIC DESIGN GUIDELINES

—
Minkmum Lumineys .
Intensity
d
Yast Puints (<) —
(Peg) Frent $ignal ‘Rewr Signal
Yollow Aed i 'I'-II.? o
10U ond 10D 3L ond 3R R || I 14 17"
d_y " [ [] _ﬁ
SU and 5D 200 ond 20R 25 10 13
10L and 10# 75 '+ 30 30
Y 175 70 110
. .
100 and 10R 100 40 63
H 3L and 3R 200 80 120
L 4 200 20 130
Ty
Maximum Luminous
. Injensiy {ed)* 300 7530

Y

* The moximum dasign wlu- should not be lm:nd-d ovar any area larger than that ganerg
by o 0.25 deg radive within ﬂu wlid angle defined by the leal points In Table 3. h'

clear and unmistakable mdlcatmn that the tum signal system 13 activated,
The illuminated indicator shall consist of one or more lights ﬂashmg a
the same frequency as the signal lamps. |, .

5.4.3.2 Il the illuminated indicator is localed inside the vehicle,
should emit a green color light and have 2 minimum fuhctional llghu-d
lens area of 18 mm?,

5.4.3.3 II the illuminated indicators are located on the numde of
the vehicle, they should emit a yellow colored light and have 2 minimup

functional lighted lens area of 60 mm?, |

5.4.3.4 The minimum required illuminated area of the indicators
specified in paragraphs 5.4.8.2 and 5.4.3.3 shall be visible according 1o
the procedures described in SAE J1050, Describing and Mcasunng the
Driver's Field of View.

The steering wheel shall be turned 1o a straight-ahead driving pﬂsumn
and in the design location for an adjustable whee! or column.

6. Guidelines

6.1 Phatometric design guidelines for wumn signal lamps, when tested
in accordance with paragraph 4.1.5 of this repori, are contained in Table
3—Photametric Design Guidelines and iis footnotes.

6.2 Installation Guidelines—The [ollowing guidelines apply 10 twrn
signal lamps as used on the vehicle and shall not be considered part of
the requirements.

0.2.1 Turn signal lamps on the rear of the vehicle should be spaced
as far apart laterally as pran:ucable so that the signal will be clearly v:s:ble

6.2.2 The luminous intensity of incandescent filament bulbs will vary
with applied voltage. The electrical wiring in the vehicle should he ade
guate to supply design voliage 10 the signal lamp.

6.2.3 Performaiice of lamps may deteriorate significantly as a result
of dirt, grime, and/or snow accumulation on their optical surfaces. Instal-
tation of lamps on vehicles should be considered 1o minimize the :I'TEtl
of these faclors.

6.2.4 Where iLis expected that lamps must perform in extremely severe
environments, such as in off-highway, mining, (uel haulage, or where it
15 expected that they will be totally immersed in water, the user shﬂuld
specify lamps specifically designed for such use.

APPENDIX

As a matter of additional information, attention is called 10 SAE J5G7,
lamp Bulb Retention System (or requirements and gages used in socket
design.

SAE Standard

Rcpare of Lighling Commitice approved Sepicmber {950 and tast revised June 1971, Editerial change Oviober 1977

. Definition
1.1 A wurn signal switch is that part of a turn signal system by which 1he
operator of a vehicle causes the lurn signal lamps o function,
1.2 A Class A wrn signal switch may be vsed on any vehicle burt is
intended for use on multipurpose passenger vehicles, wrucks, and buses that
arc B0 in. or more wide overall.

1.3 A Class 8 wurn signal swinch is intended for use in passenger cars.
motorcycles, and multipurpose passenger vehicles, trucks, and buses of less
than 80 in. overall wadih.

2. Reference Standards

2.1 The lollowing seclions from SAEK 5375 (April, 1973) area p..ul of this ¢

standard:
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parts shall meet the requirements of SAE }5706.

5.3 Design Requirements |
5.3.1 A clearance tamp and/or a side marker Jamp may be combined

optically with a turn signal and/or a stop Jamp. A clearance lamp may
not be combined optically with a tail lamp or an identification lamp.

5.3.2 1f a clearance lamp or a side marker lamp is optically combined
with a turn signal lamp or a stop lamp and a two-light source (two fila-
ment) bulb is used, the bulb shall have an indexing base and the socket
shall be designed so that bulbs with nonindexing bases cannot be insert-
ed. 1n addition, removable sockets shall have an indexing feature so
that they cannot be reinserted into lamp housings in random positions,
unless the lamp will perform its intended function with random light
source orientation.

TABLE 1-~PHOTOMETRIC REQUIREMENTS

Minlmum Luminows
intemsities [cd)
Sos Notes ¢, d.e
Test Polnn®®
Zona (degraes) Red Yeollow
45-10U
I 451-H Q.75 |.B4
45L-100
V=10 .
2 V-H 0.75 1.84
v-10D
45R-100
3 45R=-H 0.75 1.84
45R=-100

* Maximum lumincus intensities of red clearanca and identification lamps shall not exceed 18 ¢d
within the sofid cone angle 45L 1o 45R and 10U 1o 10D, When red cleorance lomps ore optically
combined with stop er turn signal lomps, tha moximum applias enly on or cbove horizonml. The
maximym luminous intensity shall net be sxcesdsd over any area lorger ihon thol genarated by
a 0.5 degrea radma within the salid cona angle prescribed by the test paints,

* The requirements for side markers used on vehicles less than 2032 mm wide naed only be me)
for inboord test poinls of o distence of 4.6 m from the vahicle on a verlical plone thal is
perpendicular to the longitedinal axis of the vehicle and located midway between the frent and
rear side marker lamps.

* When calculaling zone totals, the measurad value of sach test point shall not be less thon 0%
ol the minimum values in Table 2,

d Combination clecrance ond side morker lamps sholl conform with both cleoronce and side
marker photomeiic performance requirements.

¢ BACKUP LAMPS (RIJEVERSING LAMPS)—SAE J593 JUNS7

6. Guidelines

6.1 Photometric Design Guidelines—Photometric design guide.
lines for clearance, side marker, and identification [amps, when testeq
in accordance with 4.1.5 of this report, are contained in Table 2 ang
its footnotes.

6.2 Installation Guidelines—The following guidelines apply 1o
clearance, side marker, and identification lamps as used on the vehicle
and shall not be considered part of the requirements.

6.2.1 The luminous intensity of incandescent filament bulbs will var
with applied voltage. The electrical wiring in the vehicle should be ade.
quate to supply design voltage to the lamp filament. ‘

6.2.2 Performance of lamps can detericrate significantly as a resul;
of dirt, grime, and/or snow accumulation on their optical surfaces. [n.
stallation of lamps on vehicles should be considered to minimize the ef.
fect of these factors.

6.2.3 Where it is expected that lamps must perform in extremely se.

vere environments, such as in off-highway, mining, fuel haulage, or,

where it is expected that they will be totally immersed in water, the
user should specify lamps specifically designed for such use.

APPENDIX A
Al. As a mauer of additional information, attention is called 1o
SAE ]567 for requirements and gages used in socket design.

TABLE 2—PHOTOMETRIC DESIGN GUIDELINES

#—
Minimym I.uT:i;uul Intanslty
|
Sas Nota b
Teat Paints (degreea] Ned* Yelow .-
45¢ 038 0.62
Le.d 4 0.25 0.63
45R 0.25 0.43
451 .25 0.62
H ¥ 0.25 (.62
A5k 0.25 0.62
45 - Q2% 0.42
10D ¥ 0.25 0.462
458 ' 0.25 (.62

* The maximym design valus of o lamp intended lor the reor of the vahicle should not exceed
the isted design moximum over any orea lorger then thar genoralad by 0,23 degrae rodiys
within the salid ongle defined by the test points in Tobla 2.

®For combined clearance and side marker Jomps, both the decronce and side marker
pholomelric design values should apely.

SAE Standard

Rt of the Lighting Commivce, spproved Sugus BT completely res bsecd June TOR7 . Riiontale siiteancun aviiilible.

{. Scope—1his SAE Standard provides test procedurcs, requircments,
anel guidelines (or backup lamps.
2. Definitions
2.1 A buckup lamp is a device used (o provide iifumination behind
the vehicle and to provide a waming signal 1o pedestrians and other drivers
when the vehicle is backing up or 1s about 1o back up.
2.2 Point of Visibility—Any point on Lhe lens surface which is within
an area bounded by the intersection ol the lens surface with a 25 mim
diameter cvlinder, the centerline of which passes through the light source
cenler and s oriented horizonlally and normal to the loagitndinal axis of
the vehicle.
3. Lighring Identificalion Code—Backup lamps may he identihicd by the
code "R in accordance with SAE J759—Lighung ldentilication Codle,
4. Tests
4.1 SAE I675, Tests for Molor Vehicle Lighting Devices and Compo-
nents. is a part of this report. The following tests are applicable with the
modifications as indicated.
4.1.1 VieraroN TEST
1.1.2 Moisture Test
4,1.3 DustTESsT
4.1.4 CorrosION TEST
4.1.5 PHoTOMETRIC TEST
4.1.5.1 Pholomelric tests shall he made with the pholometer at a
disiance of at Jeast 3 mm from the lamp. The H-V axis shall be waken as
parallel with the longitudinal axis of the vehicle.
4.1.0 Warrace TeEsST Fok DEVICES wITI PLASTIC COMPONENTS

4.2 Color Test—SAE J578 13 a part ol this report.
5. Requirements *

5.1 Performance Requirements—A device, when tested in accord-
ance with the 1est procedures specified in Section 4, shall meet the require-
ments indicated in following sections ol the SAE [575:

5.1.1 Visramion TEST

5.1.2 Motstunre TesT

5.1.3 DusTTEST
5.1.4 CorrosioN TEST
5.1.5 PuotoMerTric TEST—In addition to the requirements in SAL |3735,
the {ollowing apply: -

5.1.5.1 “The light from a single lamp, when used ina two-lamp sysiem,
shall meet the photometric requirements shown in"lable 1.

5.1.5.2 When only onc bhackup lamp is used on the vchicle, 1 shall
incet twice the pholometric requirements of Table L.

5.1.5.3 When wwo asvinmetrical lamps of the same or symmetrically
opposile design are used, the reading along the vertical axis and the
averages of the readings for the same angles lelt and right of verucal for
one lamp shall be used o determine compliance with the requirements of

Table 1. If two lamps of differing designs are used. they shail be tested

individually and the values added to determine that the combined units

meel twice the candlepower requirements of Table |,

5.1.6 WarracE—SAE ]575.

5.1.7 CoLor—The color of the light from a backup lamp shall be whte,
in accordance with SAE J378 A backup lamp may project incidenial red,
yellow. or white light through reflectors or lenses that are adjacent, close
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. YABLE 1—PHOTOMETRIC REQUIREMENTS! 2
(MINIMUM LUMINOUS INTENSITY REQUIREMENTS FOR BACKUP LAMPS)

Zone Test Painte (deg) Minimum Luminous Intansity {cd)
45— 5U)
! 45— H 45
45— 5D
30— H
. . 30t— 5D 9.
10L-—-10U
10L-— 50J
Y—100
3 ' 100
V— 5U
10R—10U
10R— 50U
10— M
10L— 5D
V— H
A : 360
"V— 5D
10R— H
10R— 50
J0R— H
; 3R— 5D 50
45R— 35U
é 45— H 45
45— 50
e

' The meatured value at each tey point shall noi be less than &0% of the minimym volue
ipecified for thot tast paint in Table 2.

* The maximum per lomp at H and the above shall be 300 ed lor g two lamp system, and 500
«d for @ singls lomp sysrem.

10, or a pari of the lamp assembly. If a lamp has portions of its lens which
Project non-white light, thas light shall be regarded as incidental if quanti-
auvely, it does not exceed 20% of the total device output ai all specified
st points; the lamp shali also meet the pholometric requirements of this
Standard with white light alone. .

5.2 Materials Requirements—Plastic materials' used in the opiical
parts shall meet the requirements of SAE ]576, Plastic Materials For Use in
Optical Parts Such As Lenses and Reflectors of Motor Viehicle Lighling
Deviees,

5.3 Installation Requirements

R} BACKUP LAMP SWITCH-—-
SAE J1076 MAR9S0

21.131

TABLE 2—PHOTOMETRIC DESIGN GUIDELINES
(MINIMUM LUMINQUS INTENSITY {cd))

Tast
Polnts .
(deg) 451 J0L ToL v 10R JOR 45R
10U — —_ 1D 15 1Q — —_—
S 15 — 20 25 20 —_ 15
H 15 25 X BQ 20 435 15
D 15 25 50 80 0 23 15

Noter The maximum per I:;mp at H and above sholl b 300 ¢d for o two-lamp system and
300 od far a single lamp system.

5.3.1 Backup lamps shall be mounted on the rear so that the point of
vinibility of at leasL one of the lamps is visible [rom any eye point that is (a)
0.6-1.8 m above the horizontal plane on which the vehicle is standing and
{b) rearward of a vertical plane perpendicular to the longitudinal axis of the
vehicle, 0.9 m to the rear of the vehicle and extending 0.9 m bevond cach
side ol the vehicle.

5.3.2 The backup lamp shall be lighted only when the ignition switch is
energized and reverse gear is engaged.

6. Guidelines

6.1 Pholometric Design Guidelines (or backup Jamps. when tested in
accordance with Seciion 4.1.5 of this report, are contained in Table 2-—
Photometric Design Guidelines and its footnote.

6.2 Instailation Guidelines—The following guidelines apply 1o tail
lamps as used on the vehicle and shall rot be considered part of the
requirements: ' '

G.2.1 "The luminous imensity of incandescent filament bulbs will vary
with applied voliage. The electrical wiring in the vehicle should be ade-
quale Lo supply destgn vollage to the lamp flament. -

6.2.2 Performance of lamp may deteriorate significantly, as a result of
dirt, grime and/or snow accumulation on their optical surfaces. Installation
ol lamps on vehicles should be considered Lo minimize the efect of these
[acLors. . '

6.2.3 Where itis expecled that lamps must perform in extremely scvere
environments, such as in ofl-highway, mining. {uel haulage or where it is
expected that they will be wotally immersed in waler, the user should specify
tamps specifically designed for such use,

7. Appendiz—As a mauter of information, atlention is called to SAE J567,
Lamp Bulb Retention System, for requirements and gauges used in socket
design.

SAE Standard

hm—__

Repor nf Lighting Committer upproved February 1974, Completely revised by Lhe Auxiliary Devices Standards Committee March 1990. Rationale

MAemeny available.

I. Scope—This standard defines the test conditions, procedures and
Performance specification for 6, 12, and 24 V backup lamp switches
which are intended for use in motor vehicles.

.2 Definitions—The backup lamp switch is an operator activated de-
vice intended primarily to control the function of the backup lamps.
€re are three types: '

2.1 Type “A™—A transmission mounted backup lamp switch is

that device which is mounted in or on the transmission and actuated by
4 moving part within the transmission that energizes the backup lamps
when the transmission is shifted into reverse.
. 2.2 Type “B”—A backup lamp switch performing the same func-
“on as Type “A", except that it is operated by a mechanism external
of the transmission but not mounted in the passenger compartment.
., 2.3 Type “C"”-~A backup lamp switch performing the same func-
tion as Type “A" but mounted in the passenger compartment and actu-
ated by movement of the shift mechanism or linkage.

3. Test -

3.1 Test Equipment and Instrumentation:

3.1.1 Powen SuepLy—The power supply shall comply with the fol-
lowing specifications:

3. Quiput current—capable of supplying the centinuous and in-
rush currents of the design load {see 3.2.1.1),
b. Regulation:

(1) Dynamic—The output voltage at the supply shall not deviate

More than 1.0 V from zero to maximum load (including inrush current)

and should recover 63% of its maximum excursion within 100 ms.

(2) Static—The output voltage at the supply shall not deviate more
than 2% with changes in static load from zero to maximum (not includ-
ing inrush current), and means shall be provided to compensate for
static input line variations.

¢. Ripple Voltage-maximum 300 mV peak to peak.
3.1.2 VourmererR—0-30 V maximum full scale deflection, aceuracy
*+1/2%.
Nore: A digital meter having at least a 3-1/2 digit readout with an
accuracy of +1% plus 1 digit is recommended for mV readings.
3.1.3 AmmerrR—Capable of carrying full system load current, accu-
racy +3%. :

3.2 Test Procedures— Environmental conditions have been select-
ed for this document 1o help assure satisfactory operation under gener-
al customer use conditions. It is essential to duplicate specific environ-
mental conditions under which the device is expected to function.

3.2.1 EvLecrricaL Loans .
3.2.1.1 The design load applied to the switch is the electrical load
specified by the number and type of lamp(s} or other electrical load de-
vice(s) to be operated by, each circuit of the switch. For example, the

design load for the backup lamp circuit may be two 1156 bulbs.

3.2.1.2 The switch shall be operated at 6.4 V DC 0.2 fora 6 V
system, 12.8 V DC £ 0.2 V for a 12 V system, or 25.6 V DC = 0.2
V for a 24 V system. These voltages shall be (he open circuit voltage
measured at the input termination on the switch,
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3.2.2 TrurerATURE TEST PROCEDURE
3.2.2.1 Type “A" and “B"—The switch shall be exposed for | h
without electrical load to each of these temperatures: 25°C * 3; 107
(+0°,-3°C); -32 (+3°C, -0°C). After each of the one h temperature ex-
posures, the switch shall be manually cycled for ten cycles at the design
electrical load 10 insure basic electrical and mechanical function at
these temperatures,
3.2.2.2 Type “C"—The temperature test shall be conducied the
same as for Type “A” and “B” except the ambient temperatures shall
be 25°C + 5°C; 74 (10, -3°C); -32 {+3, -0°C).
$.2.2.3 This same swiich shall be used for the endurance test de-
scribed in 3.2.3.
3.2.3 Ennurance TEST PrROCEDURE
$.2.3.1 The switch shall be electrically connected to operate its de-
sign load (both primary and secondary circuit function design electrical
loads) at a temperature of 25°C = 5°C.

5.2.9.2 The swilch shall be operated for a minimum of 30 000' cy-
cles. One complete cycle shall consist of sequencing through each posi-
tion {with dwell in each position} and return without dweiling in each
of the intermediate positions to the initial position.

130 000 cycles represents 8 cycles of backup lamp switch operation every day
for approximately 10 years, or ane cycle for each 3.3 miles driven for 100 Q00
miles.

HEADLAMP SWITCH—SAE J253 DEC89

"The test equipment shall be arranged to provide the following switgy,
operaling time requirements:
Travel Time: 0.1-0.5 s
(time from one position to the next)
Dwell Time: 0.5-2.0 s
(time in each position}
Make &
Break Rate:  130-150 mm per s
3.2.3.3 At the completion of the cycle testing, the switch shalj |,
operated for 1 h in each detect position with the design load(s) connec;.
ed. '
3.2.4 Vovrrack Dror TesT PROCEDURE
8.2.4.1 The voltage drop from the input terminai(s} to the corre.
sponding output terminal(s) shall be measured at design load before
and after the completion of the endurance test and shall be the averag,
of three consecutive readings. If wiring is an integral part of the switch,
the voltage drop measurement shall be made including 75 mm % 6 mpy
of wire on each side of the switch: otherwise the measurement shall be
made at the switch terminals.
4, Performance Regquirements J
4.1 During and after each of the cycles described 1n 3.2.2 and 3,
2.3, the switch shall be electrically and mechanically operable.
4.2 The voltage drop shali not exceed 0.3 V when measured as i
3.2.4, before and after completion of the tests described in 3.2.3.

SAE Standard

M
Repon of the Lighting Commiltes, approved July 1971, completely revised Apnil 1984, Rationale statement available, Reaflirmed by the Auxilary

Devices Standards Committee and the Lighting Coordinating Commiuwee December 1989,

1. Scope—This document defines the test conditions, procedures,
and performance specifications for 6-, 12-, and 24-volt manually actuat-
ed headlamp switches (circuit breaker(s) may be incorporated for circuit
overload protection).

2. Definition—The headlamp switch is an operator-activated device
intended primarily to control functioning of headlamps, parking lamps,
tail lamps, and certain marking lamps. Secondarily, the device may con-
trol functioning of various accessory and instrument lights.

3. Test Requirements '

3.1 Teat Equipment and Instrumentation

3.1.1 Power SurPLY—The power supply shall comply with the follow-

ing specifications:
a, Output Current—capable of supplying the continuous and in-
rush currents of the design load {Reference 3.2.1.1).
b. Regulation
Dynamic—the output voltage at the supply shail not deviate
more than 1.0 V from zero to maximum load (including in-rush cur-
rent) and should recover 63% of its maximum excursion withm 100 ms.
Static—the output voltage at the supply shall not deviate more
than 2% with changes in static load from zero 10 maximum (not includ-
ing in-rush current), and means shall be provided to compensate for
static input line voltage variations.
¢. Ripple Voltage—maximum 300 mV peak-to-peak,

2.1.2 VoLTMETER—0 to 30 V maximum full scale deflection, accura-
cy + %%,

NoTE: A digital meter having at least 2 3-Ys digit readout with an ac-
curacy of = 1% plus one digit is recommended for millivolt readings.

3.1.3 AmmeTER—Capable of carrying full system load current, accura-
cy £ 3%.

’ 3.2 Test Procedures—Environmental conditions have been select-
ed for this document 1o help assure satisfactory operation under gener-
al customer use conditions. It is essential to duplicate specific environ-
mental ¢couditions under which the device is expected to function,

3.2.1 ELecTrICAL LOADS

3.2.1.1 The design load applied to the switch is the electrical load
specified by the number and type of bulbs (or other electrical load de-
vices) to be operated by each circuit of the switch. For example, the de-
sign load for the headlamp circuit may be four sealed beam headlamp
units (24651 and 2-4652) and four-#194 bulbs,

3.2.1.2 The switch shall be operated at 6.4 V DC + 0.2 for a 6-V
system, 12.8 V DC * 0.2 for a 12-V system, or 25.6 V DC £ 0.2 for
a 24-V system. These voltages shall be the open circuit voltage mea-
sured at the inpur termination on the switch,

3.2.2 TEMPERATURE TEST PROCEDURES

3,2.9.1 The switch shall be exposed for 1 h without electrical load
to each of the following temperatures; 25°C = 5; 74 + 0°C, =3'C;
—39 + 3°C, —0"C. The switch shall be manually cycled at each tem.
perature for ten cycles at design load.

$.2.2.2 The same switch shall be used for the endurance test de.
scribed in 3.2.8.

§.2.3 EnouraNcE TEST PROCEDURE

3.2.3.1 The switch shall be electrically connected to operate its de-
sign load (both primary and secondary circuit function design elecrrical
loads) at a temperature of 25°C *5.

3.2.9.2 The switch shall be operated for 2 minimum of 11 000 cy-
cles! . One complete cycle shall consist of sequencing through each po-
sition (with dwell in each position) and return without dwell in interme-
diate positions to the inijtial position. ,

The test equipment shall be arranged to provide the following switch

operating time requirements:

Travel Time: -0.1-0.6 s {time from one position

to the nexr)

Dwell Time: 1.0-2.0 s (time in each posttion)
Make and Breazk Rate: 130-150 mm/s

8.2.3.3 At the completion of the cycle testing, the switch shall be
operated for 1 h in the headlamp position with the design load(s} cen-
nected. ,
3.2.4 VoLTace Drop TEST PROCEDURE
3.2.4.1 The voltage drop from the input terminal(s} Lo the corre-
sponding output terminal(s} shall be measured at design load before
and after the completion of the endurance test and shall be the average
of three consecutive readings. These voltage drop readings should ex-
clude the voltage drop across the circuit breaker(s). If wiring is an inte-
| part of the switch, the voltage drop measurement shall be made in-
cluding 75 mm + 6 of wire on each side of the switch; otherwise the
measurement shall be made at the switch terminals.
4. Performance Requirements
4.1 During and after each of the cycles described in 3.2.2.1 and
3.2.8, the switch shall be electrically and mechanically operable.
4.2 The voltage drop shall not exceed 0.3 V. when measured as 1n
3.9.4, before and after completion of the 1ests deseribed in 3.2.3.

'11 000 cycles represents three cycles of headlamp switch cperation every day
for approximatcly 10 years, or one cycle for each 4.5 miles driven for 130 000
miles with 50% night driving.
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L.E.D. LIGHTING DEVICES-—
SAE J1889 JUNS8S

SAE Recommended Practice

I N e ——

Report of the Lighting Committee approved fune [988. Rationale stacement available.

1. Scope—This rechnical report applies to motor vehicle signalling
and marking lighting devices which use light emitting diodes (L.E.D.)
as light sources, This report provides test methods, requirements, and
guidelines applicable to the special characteristics of L.E.D. lighting de-
vices. These are in addition to those required for devices designed with
incandescent light sources. This report is intended as a guide to stan-
dard practice and is subject 10 change to reflect additional experience
and technical advances.

2. Definitions

2.1 Semiconductor—A material whose resistivity lies in the broad
range between conductors and tnsulators.

2.2 L.E.D.—An indivisible, discrete light source unit containing a
semiconductor junction in which visible light is non-thermally produced
when a forward curreni flows as 2 result of applied voluage.

2.3 L.E.D. Lighting Device-—A lighting device in which light is
produced by an array of L.E.D. light sources.

2.4 Incandescence—The generation of light caused by heating a
body to a high temperature. Generally this heating is obtained by pass-
ing an electric current through a wire filament. The resistance of the
(ilament to the current causes the filament to heat up and emit radiant
energy, some of which is in the visible range. Ordinary automotive
bulbs have incandescent light sources. '

2.5 L.E.D. Light Source Center—For a single L.E.D., the point
that is located at the geometric center of the junction where the lumi-
nescence takes place.

2.6 Lighting Device Light Center—The geometric center of all
the single L.E.D. light source centers within the L.E.D. array(s) used to
illuminate the device funciion, or the geometric cénter of the illuminat-
ed area if the light output is produced indirectly. |

3. Tests—The following section describes individval tests which néed
not be performed in any particular sequence. Testing'may be expedited
by performing two or more tests simulianeously on separate samples.

3.1 SAE ]575 is a part of this report. Unless otherwise specified,
the following tests are applicable with medifications as indicated,

3.1.]1 VIBRATION TesT—The evaluation of the sample a1 the comple-
tion of the test shall also include a functional lighting check. If a partial
outage Is observed, a photometry test (paragraph 3.1.5) shall be per-
formed and the results recorded.

3.1.2 MoisTure Test |

3.1.3 DusT TesT—If dust is found, the change in the maximum pho-
tometric luminous intensity of the sample shall be determined by using
the photometric measurement procedures in paragraph 3.1.5,

3.1.4 Corrosion TEesT

3.1.5 PuoTOMETRY TEST—The photometric outpur (luminous inten-
sity) of a L.E.D. Tighting device typically decreases as the temperature
of the L.E.D. light sources increases. In addition’to the test procedures
in SAE J575 the following shall apply. |

3.1.5.1 Design Voltage—The device shall be operated a its design
voltage during all photometric Lests. |

3.1.5.2 Photometric Maximums—For measurements to photomet-
ric maximum requirements, first allow the test device to stabilize ar lab-
oratory ambient temperature (23 + 5°C) vnenergized, After all the de-

vice components are at laboratory ambient lemperature, energize the .

test device and record the maximum photometric value(s) within 60 s
of the initial on-Lime. |

3.1.5.3 Photometric Minimums—For measurements to rhotomet-
TiC mimmum requirements, Lthe test device hight output shall first be sta-
bilized by energizing the device at laboratory ambient temperature (23
= 5°C) until either internal heat buildup saturation has occurred or 30
min has elapsed, whichever occurs first.

3.1.6 WarrAGE TEsT ON DEVICEs WiTH PLasTIC COMPONENTS—No? re-
quired.

3.2 Color Tesl—3SAE ]578 is a part of this report.
3.3 Thermat Cycle Test '

3.3.1 ScoPe—This test evaluates the ability of the sample device to
resist optical, electrical, or physical malfunctions due 1o exposures to
repeated changes from hot to cold temperature extremes. Devices in-
stalled in vehicle locations chat could produce temperatures outside the
lest range specified may necessitate special test requirements.

3.3.2 Test EQuIrMENT—A thermal cycle chamber capable of provid-
ing the temperature extremes and rates of change of temperature in
the temperature-time profile specilied in Fig. 1.

© AMBIENT TEMPERATURE TRANSITION RATES.

MINIHUM 0.6°C { 13F | PER MONUTE
MAXIMUM 5°C [ 9°F ) PER MMUTE
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FIG. 1—THERMAL CYCLE PROFILE

3.9.3 Test Procenure—The sample device, mounted on 2 test fix.
ture shall be subjected to thermal cycles as follows:
3.3.3.1 Thermal Cycle-——The device shall be exposed to the ther.
mal cycle profile shown in Fig. 1.
3.3.3.2 Device Operation—The device shall be energized ar g
sign voltage commencing at point “A" of Fig. | and de-energized 4
point “B” of each cycle. When -energized, the lighting function{s) ahap

" be cycled as specified in SAE |575, Table 1.

3.3.3.3 Test Duralion—The test shall consist of 25 complete cy-
cles of the thérmal cycle profile shown in Fig. 1.

3.3.3.4 Sample Evalvation-—During the final thermal cycle, the
sample lighting function(s} shall be continuously checked for perma.
nent or intermiltent outages while energized from Point “A” {cold tem.

~ perature) to Point “B* (hot temperaturey on Fig. | and the resules re.

corded. If partial oulage is observed, a photometry test {paragraph
3.1.5) with the remaining {unctional L.E.D. segmenis lighted shall be
performed 2nd the results recorded. Upon completion of the thermal
cycle exposure the sample device shall be visually examined for any
cracking, rupture or warpage of parts and the results recorded. If any
of the above changes are observed that could result in failure of the
other tests contained in Section 3, these test(s) shall be performed on
the same sample used lor the thermal cycle test and the results re-
corded.

4. Regquirements h

4.1 Performance Requirements—A L.E.D. lighting device when
tested 1n accardance with the test procedures specified in Section 3
shall meet the following requirements.

4.1.1 VieRaTION—SAE J575. The lollowing requirements also apply:

4.1.1.1 Aller completion of test procedure paragraph 3.1.1, all
L.E.D. iight sources contained within the device shall function or the
device shall comply with the photometric requirements in paragraph
4.1.5 ol this report.

4.1.2 MotsTuRe—SAE ]J575.

4.1.3 Dust—SAE J575.

4.1.4 CorroOsION—SAE }575.

4.1.5 PrHoroMeTRY—SAE J375. The photometric performance re-
guirements in the applicable SAE technical report for the lighting func-
tion being tested shall also apply. Specified photometric maximum and
mimmuin test poinis shall be determined as specified in paragraphs
3.1.5.2 and 3.1.5.3 of this report. The following requirements shall also




ly:
i 4.1.5.1 Lighted Sections—Applicable photometric requirements
Fied in other SAE technical reports which are based on the num-
ber of lighted sections shall instead be applied based on the dimensions
of the L.E.D. lighting device function being tested. The maximum hor-
sontal or vertical projected lighted hinear dimension of the function
shall be equivalent o the following number of lighted sections.

Maximun Projected ulvakent Number

Lingar Dimenson Lighted Se<tions
150 min or leas \
151 mm o 300 mm 2
X\ ™o or greater J

4.1.6 Warrace—SAE ]575. Not required.

417 CoLor—The color of light shalt be as specified in SAE ]578
and in the SAE report of the applicable device function.

4.1.8 TurrmaL CycLe—After completion of the thermal cycle test
procedure in paragraph 3.3.3, there shall be no observed cracking, rup-
ture, displacement, or warpage of parts of the test device which would
result in Failure of other tests contained in paragraph 4.1 of this techni-
al report. There shall also be no loss of function of any L.E.D. light
sources while energized during the last thermal cycle which would re-
skl in failure of the photometry requirements of paragraph 4.1.5 of
this technical report.

4.2 Materinls Requirements—Plastic materials used in oprical
paris in the device, including the individual L.E.D. light source unus,
shall meet the requirements of SAE ]576.

21.61

4.3 Design Requirements

4.3.] Reverst VoLTacE—Some L.E.D. light sources may be damaged
by the application of 2 voltage of reverse polarity. Protection shall be
provided in the device to prevent any damage when the voltage polarity
to the lighting device is reversed.

5. Guidelines L

5.1 Photometric Design Guidelines—The photometric design
guidelines in the applicable SAE technical report for the lighting func-
tion design shall be required. Specified photometric maximum and
minimum values shall be measured as specified in paragraphs 3.1.5.2
and 9.1.5.8 of this report. Requirements using the number of lighted
sections shall apply as specified in paragraph 4.1.5.1 of this report.

5 9 Installation Guidelines—The following guidelines are provid-
ed due to the special characteristics of L.E.D. lighting devices:

& 9 1 The luminous intensity of L.E.D. lighting devices Lypically vary
with applied voliage. The electrical system of a vehicle should, under
normal operating conditions, provide design voltage to the device as
closely as practicable bearing in mind the inherent variability of such
systems,

= 9 9 The lJuminous intensity of a L.E.D. lighting device typically de-
creases as the temperature of the L.E.D. light sources increases. 1nstal-
lation of lamps on vehicles should be considered to minimize the effect
of accumulating excessive temperatures in the device.

5 9 4 While L.E.D. light sources typically have a very long energized
\ife, outage of a segment of 2 L.ED. light source array may occur when
one of the L.E.D. light sources within the array segment malfunctions.
The user should be cautioned to replace or repair the device since the
luminous intensity of the device is reduced by such an oulage.

6. Appendix—As a matter of additional information, attention is

called to SAE JI87.
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